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Introduction

The Everglades Agricultural Area (EAA) comprises an area
of approximately 700,000 acres (280,000 ha) of organic
soils planted mostly with sugarcane, with other crops

such as winter vegetables, sod and rice grown on a lesser
scale (Figure 1). The fundamental purpose of soil fertility
has always been to quantify the ability of soils to supply
nutrients required for optimum plant growth. The use

of a “calibrated soil test” is considered an important tool
used for nutrient management for field crops, and is also
considered a “Best Management Practice” (BMP) for water
quality improvement in the EAA basin that is worth five
points toward the total of 25 points that each grower is
required to implement in their farms (Sievers et al., 2003).
The Everglades Soil Testing Laboratory (ESTL) at the UF/
IFAS Everglades Research and Education Center (UR/IFAS
EREC) in Belle Glade, Florida interprets soil test results to
make fertilizer recommendations for crops grown in the
organic soils of the EAA. The purpose of this document is
to outline the process of soil testing as an important tool
for both fertilizer recommendations and as a BMP in this
region. This EDIS article is one in a series which attempts to
explain in easily understandable terms the implementation
methods and rationale behind the main P load reducing
BMPs employed on EAA farms.
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Figure 1. Map of the Everglades Agricultural Area (EAA) and
surrounding Everglades Protection Area. Note: STA=Stormwater
Treatment Area; WCA=Water Conservation Area.

Soil Testing

Soil testing is defined as a chemical analysis to assess the
plant-available nutrient status, salinity, and elemental toxic-
ity of a soil. A broader definition of soil testing represents a
program that includes interpretation, evaluation, fertilizer
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and amendment recommendations based on the result

of chemical analyses and other considerations (Peck and
Soltanpour, 1990). The use of soil testing represents perhaps
the most significant practical application of our knowledge
of soil science to land use management and should be
viewed as an interpretative process, not simply as a series
of laboratory methods. Since the late 1940s, soil testing has
been widely accepted as an essential tool to formulate a
sound lime and fertilizer program. The purpose of soil test-
ing traditionally has been to provide a quantitative basis for
soil management decisions related to agricultural systems.
However, with increased emphasis on environmental
quality and the rising cost of fertilizer materials, soil testing
is becoming an important tool to determine areas where
adequate or excess fertilization has occurred.

Soil Sample Collection and
Submitting

One of the most important aspects of soil testing is the
collection of a soil sample that is representative of the

tested area. Soil variability is a naturally occurring feature
that significantly affects the reliability of soil testing for
fertilizer reccommendations. Wide variability occurs even in
uniform fields. Althought the EAA is a relatively flat area,
there exists natural soil variability that has further increased
through the years by drainage, agricultural practices, and
extensive construction of roads and canals (Diaz et al.,
1992). Therefore, one should be aware of the main causes of
soil variability during the collection of soil samples in the
organic soils of the EAA.

Collecting Soil Samples

Variability of soil chemical properties is generally increased
on cultivated fields. Cropping practices from the previous
crop (such as fertilizer application) usually tend to super-
impose additional heterogeneity on soil chemical properties
(Peck and Soltanpour, 1990). To minimize the influence of
soil variability due to previous management practices, fields
to be sampled should be already cultivated and ready for
planting before samples are taken. Areas near marl roads
and ditch spoils should be avoided or sampled separately.
Diaz et al. (1992) reported that contour maps of soil chemi-
cal properties from major soil series from the EAA showed
that an area of approximately 130 ft (40 m) from the road
and 82 ft (25 m) from each side of field ditches should be
avoided during soil sampling.

Figure 2 shows the effect of road and ditch spoils on soil pH
(Figure 2A) and the effect of fertilizer application from a
previous crop on water extractable P (Figure 2B). The ESTL
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recommends taking soil samples at a depth of 6 in (15cm)
at about 100 ft (30 m) from the road near one end of the
field, and continue collecting samples in zigzag fashion
across the field, so as to have between 20 to 30 soil cores for
a 40-acre field (Sanchez, 1990).
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Figure 2a. Contour maps showing infield variability of pH from a Torry
and Okeelanta mucks from the EAA (Diaz et al., 1992).
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Figure 2b. Contour maps showing infield variability of water
extractable P (Pw) concentrations from a Torry and Okeelanta mucks
from the EAA (Diaz et al., 1992).

Handling and Submitting Soil Samples

Proper handling of the sample is also important to avoid
contamination or to minimize changes in elemental
concentrations before analysis (James and Wells, 1990).
Handling includes collecting soil cores, mixing to prepare
a composite sample, transporting from the field to the
laboratory, followed by drying, grinding, and storing in
the laboratory. One should use sampling and mixing tools
made of materials that will not contaminate the soil (i.e.,



stainless steel or plastic). Once collected, individual soil
cores from the area of interest are composited by combin-
ing them in a clean container, preferably made of plastic to
avoid contamination. The soil cores should be thoroughly
mixed. Then a sub-sample should be placed in a clean and
properly labeled soil sample bag (Figure 3). Ziplock bags
are recommended to use. Soil samples should be delivered
to the ESTL or other soil testing laboratory facility as soon
as possible after collection. Soil samples should not be left
out in the sun or in enclosed spaces such as truck cabs for
an extended period of time. Changes may occur due to
high temperatures which will affect soil testing values. Soil
samples should be brought, mailed, or submitted through
the county extension agent to the ESTL (3200 E. Palm
Beach Rd., Belle Glade, FL 33430-4702). Samples can also
be submitted to other laboratories familiar with organic
soils. Information including the name of the grower,
mailing address, field location (township, range, and section
number), past crop and fertilization history, and crop to
be grown must be provided with every sampled submitted
(Sanchez, 1990; Rice, 2005).

Sampling Probe
]

Plastic Bucket to mix
Properly ID composite sample

Soil Sample

ample

Figure 3. Typical tools used to collect and prepare samples to be sent
to the laboratory.

Extraction and Chemical Analysis

Plant-available nutrients are defined as the chemical form
or forms of essential plant-nutrients in the soil whose
variation in concentrations is reflected in changes in

plant growth and yield (Peck and Soltanpour, 1990). The
laboratory analysis is divided in two parts: extraction and
measurement. Extraction involves the use of a chemical
reagent solution to separate from the soil all or a fraction of
the plant-available nutrients. Measurement is the determi-
nation of the amount of plant-available nutrient extracted.
Some of the soil analysis by the ESTL include water and salt
pH, water extractable P (Pw), and acetic acid extractable

P (Pa), K, Ca, and Mg. Analysis and final calculations are
based on 0 to 6 in (15 cm) soil depth of air-dried samples
(Sanchez, 1990; Rice, 2005).
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Interpretation

For agricultural systems, a statistical correlation must exist
between a soil test value and some aspect of plant response
(e.g., crop yield), which can be used as the basis for soil test
calibration. Yield responses from various rates of applied
nutrients can then be related to the quantity of available
nutrients indicated by the soil test. The accuracy with which
a soil test value can be interpreted will depend on the kind
and quality of the field research work on which the correla-
tion are based. Some laboratories in addition to reporting
exact measurements, classify the degree of nutrient suf-
ficiency as low, medium, high, or excessive. Figure 4 is an
example of the relationship between soil-test P and relative
yields for crisphead lettuce. This figure indicates that the
critical soil-test value for crisphead lettuce is 30 Ibs P/ac.
Above a soil-test P index level of 30, we would expect no
response of lettuce to P fertilizer, and no P fertilizer will be
recommended. Conversely, if the soil-test values are below
the critical levels for a given nutrient, a fertilizer recom-
mendation for that particular nutrient is provided.
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Figure 4. Response of crisphead lettuce to soil-test P levels (Sanchez,
1990).

Fertilizer Recommendation

The final objective of the soil-testing program is to provide
a fertilizer recommendation that is economically sound and
environmentally friendly. Fertilizer recommendation for
crops grown in the organic soils of the EAA is calculated

by the ESTL. Soil test reports from the ESTL provide an
index to the portion of the crop nutrient requirement

that can be supplied from the soil. Based on these critical
levels, fertilizer is recommended to supplement the soil
fertility to obtain positive yield and quality responses. The
critical nutrient levels used in the calculation of fertilizer



recommendations for sugarcane and vegetables are based
on several decades of research; however, more work is being
done to improve the current recommendations (Anderson,
1985; Sanchez, 1990; Nagata et al., 1992; Hochmuth et al,,
1994, Hochmuth et al., 1996). For nutrients that are known
to have environmental impacts, such as P, the use of a
sound soil-testing program for fertilizer reccommendations
is fundamental to protect ground and surface water quality.

For detailed information on fertilizer recommendations
in the EAA, the reader is advised to check the following
extension publications (See References):

For fertilizer recommendations for sugarcane, check
Anderson, D.L. 1985.

For fertilizer recommendation for sugarcane and other
crops in the EAA, check Sanchez, 1990.

For fertilizer recommendation for crisp head lettuce grown
on organic soils, check Hochmuth et al., 1994 extension
publication at http://edis.ifas.ufl.edu/WQ114

For fertilizer recommendation on various vegetable crops,
check Hochmuth et al., 1996 extension publication at http://
edis.ifas.ufl.edu/CV008

Summary

Following is a summary of the steps to collect a representa-
tive soil sample for analysis:

1.Sample cultivated fields.
2.Stay away from ditches, banks, and roads.

3.Take 20 to 30 cores per 40 acre-block at a sampling depth
of 15cm (6 in). Take soil samples at about 30m (100ft)
from the road near one end of the field and continue in
a zigzag fashion across the field, so as to have 20-30 soil
cores per the 40 acre field.

4. Mix your core samples well in a plastic bucket to get a
representative sample.

5. Transfer a sub-sample into a plastic bag; label your
sample.

6.Submit your sample as soon as possible after collection to
the Everglades Soil Testing Laboratory (ESTL) at 3200 E.
Palm Beach Rd., Belle Glade, FL 33430-4702, or through
your local UF/IFAS Extension office. Indicate analysis
required and crops to be grown.

7.Follow Fertilizer recommendations. Remember the use of
a calibrated soil test is worth 5 points on the BMP list in
the EAA.
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