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by Dr. Henry Indyk

thletic field turf is composed
Aof a mass of complex organ-
isms striving collectively
and individually to grow and thrive in
what all to often becomes a hostile
environment. The job of the sports
turf manager is to create and main-
tain conditions which support the pos-
itive elements of that environment,
and to reduce or eliminate the nega-
tive elements. Tissue testing is a diag-
nostic tool which provides important
data on the nutritional status of the
turfgrass plant in its struggle for
growth, health, vigor, persistence and
survival. On the other hand, soil test-
ing identifies key elements in grass
plants’ growing media by quantifying
soil acidity, nutritional levels and the
salt index.
Tissue testing quantifies the levels

of major and minor nutrients in the
plant. Tissue testing doesn’t replace
soil testing, but works in conjunction
with it. Tissue test results compared
to soil test results reveal what is hap-
pening between the soil and the plant.
When discrepancies occur between the
results of the two tests, the sports turf
manager must investigate the cause of
those discrepancies.

It's important to know what is in
the soil before an attempt is made to
grow grass plants. Soil testing at this
initial stage gives the sports turf man-
ager data to work with in adjusting
the levels of acidity, salts and nutri-
ents to create conditions which match
plant needs as closely as possible.
Without this initial step, grass plants
might not survive long enough to pro-
duce sufficient tissue for testing.
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On established fields, annual soil
testing done late in the growing sea-
son is generally sufficient to provide
the necessary data. However, when
difficulties arise in turfgrass growth,
more frequent testing may be neces-
sary.

Once the grass plants are growing,
tissue testing is a good way to monitor
what the plant is actually getting
from the soil. Tissue testing is needed
more frequently than soil testing, and
should be done monthly throughout
the turf’s active growth period when
turf is performing well. When poor
turf performance occurs, despite ade-
quate maintenance procedures, “nor-
mal” field use and “normal” weather
conditions, additional tissue testing is
beneficial.

For accurate test results, the pro-
cedures for taking samples and
preparing them for delivery to the
testing facility must be followed prop-
erly. Tissue testing should not be
taken right after fertilization. For
general tissue testing, random sam-
ples from the entire field are used.
When problems occur in isolated
spots, samples from the problem
areas and controls from areas per-
forming adequately should be taken
separately and submitted for testing.
Samples for tissue testing should be
as fresh as possible when delivered to
the testing facility.

Soil test results produce quantita-
tive figures that can be compared to
acceptable standards set for the par-
ticular kind of soil being tested.
Tissue test results also produce quan-
titative figures, and they can be com-
pared to the adequate range for each
component of the testing. Each test
has its own strengths and weakness-
es. For example, tissue testing is the
more reliable method for determining
Nitrogen levels. For this reason, dis-
crepancies may occur between the
results of the two tests. In this case,
the first step is to repeat testing to
assure the veracity of those results.

A soil testing may confirm that
acidity and salt levels are appropriate
and nutritional levels are within the
acceptable range, but tissue testing of
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the same turf may indicate a nutrient
deficiency.

The problem may be a function of
the root system, a result of soil condi-
tions, a result of an imbalance between
certain elements in the soil, or the
result of other influences on the plant’s
growing environment or on the plant
itself. A “gut” reaction might be to fer-
tilize immediately to augment the defi-
cient element. However, this can be a
big mistake if the cause of the problem
has not been identified.

The first step should be an investi-
gation of what is occurring between
the adequate supply of nutrients in the
soil and the uptake by the plant. Field
conditions must be assessed.
Compaction may be restricting the
supply of oxygen and nutrients to the
root system. Areas saturated with
water may be restricting the perfor-
mance of the root system. Insects or
disease organisms may be affecting
plant vigor and reducing the plant’s
ability to absorb and process nutrients.
Physical damage to the roots, plant
crown or leaf tissue of the grass plant
may be limiting the efficiency of the
plant’s growth functions. Such envi-
ronmental factors as extreme tempera-
tures and inadequate moisture supply
may be affecting nutrient absorption.
These are easy to identify, but there

are many additional factors to consid-
er.

For example, there may be a nutri-
tional imbalance in the soil. An ele-
ment of imbalance may be introduced
temporarily through the water supply,
either in natural rainfall or through
irrigation. Changes in field use pat-
terns, especially in specific areas of the
field, may be increasing stress levels
on the turf in those areas to the degree
that their ability to absorb and process
nutrients is reduced. In any of these
situations, general fertilization, with-

out regard for the nutritional status of

soil and/or the turfgrass plant, may
force plant response that will increase
plant stress levels and add to the prob-
lem rather than reducing or eliminat-
ing it. Certain minor elements which
the grass plant requires in minimal
amounts, such as iron, may be applied
in a form that can be absorbed by the
leaf tissue without stimulating overall
plant growth and increasing stress lev-
els.

An additional factor to consider in
relation to tissue testing results is the
optimum level of nutrients needed for
an athletic field. The sports turf man-
ager must assess the condition of the
turf during its active growth and high
use periods to gauge how the plant
performs. At higher levels of the rec-

ommended range, if the plant is too
lush and soft, excessive tissue damage
may occur as a result of increased sus-
ceptibility to wear from athletic activi-
ties. At lower levels, sufficient nutri-
ents may not be available to meet the
greater needs of the plant, and growth
may be restricted. Generally, the pre-
ferred maintenance practice is to tailor
the fertilization program to the mid-
level of the recommended range, and
to adjust nutrient levels up or down
according to plant performance.
Fertilization should be based on
plant needs according to tissue test
results. It should not follow a rigid,
pre-determined schedule. Used cor-
rectly, tissue testing is a very impor-
tant tool in being attuned to the needs
of the grass plant. It can help develop
strategies to provide for those needs
using precise, well-defined measures.
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Application for Membership

The Sports Turf Managers Association (STMA) is an organization of professionals representing all segments of the sports turf industry. Our members
work to combine the science of growing grass and the art of maintaining sports turf to produce playing fields that are both safe and aesthetically

STMA provides members with a variety of benefits, including: education through regional institutes and conferences; support for sports turf research;
facilities tours; a national awards program; access to the STMA National Conference and Exhibition; complimentary subscriptions to Sports Turf

If you're serious about the sports turf industry, then it's time to become a member of STMA. Join today!

Member Information
Name

Title

Employer

Type of Business

Address

City State

Zip

Phone Fax

E-mail Address

Signature

Referred by

(ST8)

Membership Category (please check one)

1 Professional sports turf facility manager $85
[ Four-year colleges and universities sports

turf facility manager $85
1 Other schools, research, ext. agents, teaching $85
1 Parks and recreational sports turf facilities $85
1 Commercial (US or International) $195
3 Additional members from same company $50
1 Student (non-voting) $20
1 International (other than commercial) $85

(must be in US dollars)
Total amount enclosed $

Please enclose payment (check, money order, Master Card, Visa, Discover or American Express) and send to:
Sports Turf Managers Association, PO Box 3480, Omaha, NE 68103-0480
For more information, contact STMA Headqguarters at 800/323-3875

“Promoting Better and Safer Sports Turf Areas”

February 1998 21






