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Serving farmers, nursery operators, landscapers, homeowners and communities with in depth
analyses on soils, media, plant tissue and forage with diagnostic services on insect and plant disease.
Soil, Plant and Pest Center in
Nashville

Soil Testing
The Tennessee soil testing
program started in 1944.
The first laboratory was
located at 2321 West End
Avenue in Nashville under
the supervision of Tennessee
Crop Improvement Association in cooperation with the
University of Tennessee. Mr.
Bruce Hatcher was the
agronomist in charge of the
early soil testing laboratory.
After moving to 810 Broadway in 1957 and leadership of Mr. Joe Mathews,
11.5 acres was deeded to
the University at Ellington
Agricultural Center where
the present laboratory was
built in 1969. Dr. Donald
Howard provided agronomic support. Forage and
grain analyses were also
offered for livestock producers.

Special points of interest:
In 1985, Debbie Joines became supervisor with Dr.
John Jared advising with
agronomic duties under the
Plant and Soil Science Department. During this time,
the first electronic database
was established to store
data and produce soil test
reports more efficiently.
Methods utilized were Mehlich 1 soil extract for plant
nutrients, water pH and Adams-Evans buffer for lime
requirements.

and lab was networked utilizing a Windows database.
Instruments upgraded at this
time included atomic absorption and UV-VIS spectrophotomers.
In 2001, the laboratory was
moved to the Department of
Biosystems Engineering and
Soil Science.

In 2007, the Soil, Plant and
Pest Center was formed with
Debbie Joines as Manager.
Since this time, the soil testing
program has added two
During the 90’s, the laboraPerkin-Elmer ICP’s, a Autotory came under the guidmated Dual pH Analyzer, a
ance of Dr. Hugh Savoy as
Combustion Carbon/Nitrogen
agronomist and Duane HarAnalyzer, and a custom soil
din as manager. In 1996,
drying cabinet. We are curDebbie Joines returned to
rently working on installment
assume supervisory duties.
of a custom LIMS program.
During this decade, the
laboratory was renovated

Soil Extracts– Mehlich 1 verses Mehlich 3
Soil extracts are used to
analyze nutrients in soils.
The Mehlich 1 soil test extractant was developed in
1953 for determination of
phosphorus (P), potassium
(K), calcium (Ca), magnesium (Mg), sodium (Na) and

ammonium (NH4). The Tennessee soil testing program
began using Mehlich 1 in
December 1981.1
In 1984, Mehlich 3 soil test
extractant2 was developed
and proposed as a univer-

sal extraction technique.
However, correlation to
plant uptake of P and
other nutrients in certain
soils and laboratory difficulties with chemical properties led many laboratories to stay with Mehlich 1.
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Soil Extracts– Mehlich 1 verses Mehlich 3 continued
Figure 2

lich 1 as a soil extractant in
Tennessee? Work done by
Essington4 shows good correlation between Mehlich 1 and
Mehlich 3 P and K soil test
results on cotton soils in West
Tennessee. Both extractants
Calibration data from actual
field studies are used to formu- are suitable, however values
obtained by each will differ
late recommendations and it
Figure 1
takes years of research to
gather appropriate data on
extracts. Land-grant universities have spent many years
collecting data on extracts
and have chosen what is most
suitable for soils found in their
respective states.

Currently, land-grant soil test
laboratories in the Southeast
are divided in their extract use
with five each using Mehlich 1
and 3.3 Two universities use
other soil extracts.

as shown in figures 1 and 2.
Calibration research at UT has
been done using Mehlich 1
and it has proven to be a reliable and cost effective
method for the varied soils of
Tennessee.

Is Mehlich 3 better than MehPRODUCTION COSTS ARE
SIGNIFICANTLY LOWER
FOLLOWING OUR
RECOMMENDATIONS AS
COMPARED TO A
RECOMMENDATION
BASED ON TOTAL CROP
REMOVAL OF NUTRIENTS
(AS DONE IN MANY
COMMERCIAL
LABORATORIES).

Impact of soil analysis
The soil testing laboratory
has a tremendous impact on
agriculture of our state.
Soil samples are analyzed
and recommendations are
made to the producer as to
the best-use levels of lime
and fertilizer. These recommended levels are
based on University of Tennessee research and are
made on the basis of economic yields and environmental enhancement. The

philosophy is to recommend
enough fertilizer to insure
that nutrients will not be a
yield-limiting factor while
at the same time giving
credit to the soil’s capacity
to supply nutrients.
This philosophy leads to
best economic yields as
demonstrated in field studies by several researchers.5,6,7,8 Our recommendations offer significantly
lower production costs over

a recommendation based
on total crop removal of
nutrients (as done in many
commercial laboratories).
The University of Tennessee
recommendations result in a
gradual improvement of
plant nutrient levels where
possible and help to prevent excessive leachates or
runoff which could threaten
our ground and surface
water supplies.

Trends at UT
Soil samples received for
analysis at the Soil, Plant and
Pest Center have remained
steady over the past several
years and are comparable to
many University labs in the
southeast. Increased production costs and interest in home
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gardens have been indicators for requests.
Clientele have a choice of
up to four crop recommendations (no additional
charge for lime and fertilizer recommendations).
Home garden recommendations have increased 4%

over previous years indicating a
trend towards home vegetable
and fruit production.
Automated instrumentation and
attention to detail has allowed
turn around times for basic
analysis during peak periods to
as little as next day reporting.

Plant disease diagnostics and insect identification
Is something bugging your
plants? Services formally provided by the Plant Pest Diagnostic Center, are now offered
by the UT Soil, Plant and Pest
Center in Nashville. With guidance from Dr. Frank Hale, Entomologist, Dr. Alan Windham,
Plant Pathologist, and Dr. Steve
Bost, Plant Pathologist, our diagnostician thoroughly examines each specimen, arrives at
a diagnosis, and recommends
a research-based management
strategy. In some cases, the
producer or homeowner is encouraged to submit additional
samples, such as soil or plant
tissue to assist in completing the

diagnosis. Since merging
with the Center, a nominal
fee is collected to support
more enhanced instrumentation and diagnostic tools.
Distance Diagnostics The
use of digital cameras, microscopes and the internet
allows county Extension
agents to submit information
and images to the Soil, Plant
and Pest Center for rapid
diagnosis of diseases, insects
and weeds. In addition to
saving costs on shipping actual specimens, the real
benefit is speed. Most of the
digital submissions are answered within 24 hrs of be-

ing submitted allowing the
grower to react to an outbreak. Information submitted
by agents is reviewed by
staff at the center. Distance
Diagnostics works well for
plant diseases and insects that
have distinctive symptoms,
signs or features. If a diagnosis is not possible with the virtual specimen, a live specimen
is shipped to the center for
analysis.

Thousand canker disease of
black walnut

Golf course greens disease analysis
Golf courses greens are a
valuable commodity that are
worth protecting from the plant
diseases that make growing
grass in the “Transition Zone” a
challenge. Golf course superintendents are constantly monitoring the health of their greens
and need rapid diagnostic information when diseases strike.
It is critical that the disease is
positively identified so that the
proper management strategy
can be selected.

The diagnosis of plant diseases that attack bentgrass
and ultra-dwarf bermudagrass cultivars that are used
on golf greens is challenging.
Symptoms of many of the
diseases that attack grasses
look very similar. Extreme
heat, excessive water and
traffic can play a role in the
decline of the playing surface. At the Soil, Plant and
Pest Center, specimens

are examined for common
fungal pathogens found on
golf greens in Tennessee.
Digital photography is used
with light microscopy to document the cause of the problem. Images collected are
archived to follow the health
of the turf over time and
document problems that need
to be addressed. Turn-around
for golf specimens is usually
24-48 hrs, depending on the
complexity of the problem.

Pythium root decline on
creeping bentgrass

Plant tissue analysis
In many cases, soil analysis
can answer questions concerning yield deficiencies or
plant production issues.
However, situations might
arise where more information is needed. A plant
tissue analysis could provide the answer.
This analysis provides a
nutritional look at exact

plant uptake and is best
suited for plants during the
active growing season.
Most species require collection of 25 to 50 leaves for
a proper test. Place in a
paper sack and mail or
bring the sample to our
office. If a soil analysis has
not been done, it is advisable to request one to help

evaluate the problem.
We provide an interpretation on findings for most
agronomic and many horticultural plants. For more
information, contact your
county Extension office or
check us out on the web.
Potassium deficiency in
soybean
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SOIL, PLANT AND PEST CENTER
Ellington Agricultural Center
5201 Marchant Drive
Nashville, TN 37211
Phone: 615.832.5850
Fax: 615.832.4936
E-mail:
soilplantpestcenter@tennessee.edu

Forage testing and ration balancing
One of the best tools utilized by today’s progressive
livestock producer is forage
and grain analysis. The
Soil, Plant and Pest Center
offers the Basic forage test
which provides percent
moisture, protein, fiber, total digestible nutrients and
several minerals so producers will know the nutritional
value of forages fed. This
analysis can also help to
evaluate feed value based
on quality.

Research performed by
Fisher9 showed minerals in
Tennessee forages can be
deficient or at antagonist
levels for proper metabolism in cattle. A forage
mineral analysis evaluates
levels of sulfur, copper, zinc
and manganese in pastures
or hay. Results can save
mineral costs as producers
can work with their feed/
mineral dealer to formulate
a proper mixture for the
farm.
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Grain analysis is valuable
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production goals and receive custom written rations
based on the analysis of
samples submitted. There is
no additional charge for
this service.
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For a complete listing of services and fees,
please visit us on the web!
http://soilplantandpest.utk.edu
The University of Tennessee Soil, Plant and Pest Center is supported by UT Extension and offers analytical
services and non-biased research based recommendations for soil, forage, non-commercial grains, plant
disease, insect identification and golf course problem diagnostics.

Programs in agriculture and natural resources, 4-H youth development, family and consumer sciences, and
resource development. University of Tennessee Institute of Agriculture, U.S. Department of Agriculture
and county governments cooperating. UT Extension provides equal opportunities in programs and employment.

