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End-of-Season Corn Stalk Nitrate Testing to Optimize Nitrogen Management

Background

The end-ol-season corn stalk nitrate test 15a
simple, mexpensive tool that can be used to
assess the nilrogen (M) status of a corn crop at
the cnd of the growing season. Studies in
Delaware, and other states, have shown (hal
com producers can use this test to mprove
their N management programs on a Sife-
specific basis (Binford el al., 1990, Sims ¢t al.,
1995). This fact sheet describes the principles
and practices involved in corn stalk nitrate
testing, and how results should be interpreted in
Delaware

Basis of the Corn Stafk Nitrate Test

Corn plants that do not have an adequate
supply of available N translocate N from stalks
and leaves to the grain during the grain-filling
period. Under conditions of extreme N-
deficiency this translocation of N resulls in
pale, or “yellowed™ plants. Yet corn plants can
experience vield-reducing deficiencies of N
without showing obvious visual symptoms. On
the other hand, corn plants that have more N
than needed to achieve maximum yields tend to
accumulate N in their leaves and lower stalks.
This may result in plants thal appear dark
green, However, visual differences between
plants with adequaie N and plants with
excessive N usually are nol apparent. Where
visual differences are apparent, they are often
not related to differences in grain yvields,

The end-of-season corn stalk nitrate test
makes use of the fact that corn plants either
remove M from, or accumulate N in, the lower
stalk based on soil N availability. Studies over
a wide range of conditions have found
remarkably similar relationships between the
amount of N found in the lower stalks late in
the growing season and the likelihood that corn
had been under or over-fertilized.

Collecting Corn Stalk Nitrate Samples

Corn stalks should be sampled at least one
week after black layers have [ormed on about
#0% of the kernels of most ears. Sampling can
be performed up to harvest. Areas selected lor
sampling should be on a uniform soil type and
management history and represent no more
than a single held.

Collect the corn stalk samples by cutting
the §-inch segment of stalk found belween 6
and 14 inches above the soil (Figure [), Leaf
sheaths should be removed from stalk samples.
Severely damaged or diseased stalks should be
avoided  Fifteen 8-inch segments should be
combined to form a single sample.

Corn stalk samples should be shipped
immediately to a soil and plant  testing
laboratory that is [amiliar with this test.
University of Delaware Cooperative Extension
can assist i locating  reliable  testing
laboratories.  The stalk samples should be
stored in paper bags, not plastic, o allow for
some drying and to minimize the growth of
mold,  Samples that cannot be shipped to the
testing lab  within 24 hours should be
refrigerated (not frozen) until shipping.

Figure 1. Collecting a corn stalk nitrate sample.
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Interpreting Corn Stalk Nitrate Test Results

The amounts of N in comn stalks are
commonly expressed as concentrations  of
nitrate-N in parts per million (ppm). These
concentrations can be divided into four ranges
(Figure 2);
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Figure 2, Interpretation of corn stalk nitrate
tests.

Low (= 250 ppm): Stalk nitrate
concenirations in the Lew range indicate a high
probability that additional fertilizer or manure
N would have resulted in higher yields. Visual
signs of' N deliciency usually are obvious when
nitrate concentrations are within this range.

Marginal {250-700 ppm): Stalk nitratc
concentrations in the Marginal range indicate
that N availability was wvery close o Lhe
minimal amount needed to maximize grain
yields. Visual signs of N deficiency are less
common when nitrate concentrations are in this
range.  Although yields uwsually are not
adversely affected by N deliciencies of Lhis
magnitude, this range is too close to the

economic  penalties  associated  with N
deficiencies to be the target for good N
management.

Optimum  (700-2000 ppm): Slalk nitrate
concentrations in the Opeintam range indicate a
high probability that the amount ol soil,
fertilizer, and manurc N available during the
growing season was sufficient to maximize
profits [or the producer.

Excessive (= 2000 ppm): Stalk nitrate
concentrations in the Excessive range indicate a
high probability that the amount of fertilizer or
manure N applied was greater than necessary 1o
maximize profits lor the producer,  Nitrate
leaching to ground waters is a seripus concern

when corn stalks have nitrate concentrations in
the excessive range. Nitrogen management
practices vscd this year should be reviewed
carefully and modified in the future to avoid
over-lertilization with N which is uncconomic
and can contribute to nonpoint source pollution
of ground and surlace waters.

The concentration of nitrate in stalks at the
end of the season is a consequence of aff the
factors that inlluenced growth during the
season, not just N management. For this reason,
care must be taken when interpreting the results
of the stalk nitrate test. For example, any factor
that limits crop yields, such as unusually wet or
dry weather, may result in high concentrations
of nitrate in corn stalks. The same may be true
when yiclds arc limited by deficiencies in other
essential plant nutrients.

Aller appropriate consideration of weather
and other factors, fertilizer and manure rates
should be increased on felds that wsually Lest
below the opltimal ranpe and decreased on
fields that wuswelly test in the excessive range.
The test does nol, at present, dircetly indicate
how much N rates should be increased or
decreased for a given stalk  mlrate
concentration. However, use of the test for
several years will allow comn producers to
identily N management practices, including
rates, forms, and times of application, that tend
to result in optimum amounts of plant-available
.

Where can I obtain more informuation?

Contact the University of Delaware
Cooperative Exiension System  for more
information on corn stalk nitrate testing.
Offices are located in New Castle County (302-
831-2667), Kent County (302-697-4000), and
Sussex County (302-856-7303).
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