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SUMMARY

Seed cotton yields were not influenced significantly by the application of
limestone on the Tiptonville silt loam soil (pHs 5.3) except with the applica-
tion of four tons of fine lime, which significantly reduced the total yield over
the seven-year period.

The application of limestone, as measured by the soil test, reduced ex-
changeable potassium, compared to the check plot which received the same
potash application. More potassium was available at the termination of the ex-
periment on the fine lime plots than on the agricultural limestone plots. Lime-
stone did not apparently affect phosphate, magnesium, or the cation exchange
capacity. Limestone did increase the calcium content and pHs but reduced neu-
tralizable acidity as determined by the soil tests.

The 63-pound rate of N application increased yields of seed cotton signifi-
cantly higher than the 38-pound application. The high rate (113 pounds) signi-
ficantly reduced first picking and gave only a 19-pound increase in yield, which
was not significantly different.
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Limestone and Nitrogen Application
Influence on Cotton Yields
and Soil Tests

ina
Tiptonville Silt Loam Soil
in Southeast Missouri

JaMEs A. ROTH AND THOMAS E. FISHER*

Cotton requirements for calcium and nitrogen have been of major concern
to farmers of southeast Missouri. With the application of each pound of nitro-
gen as ammonium nitrate, 1.8 (2)* to 3.57 (4) pounds of calcium carbonate are
required to neutralize the acid produced by the chemical reaction in the soil. A
question arises as to the cotton plant’s requirement for calcium or for the con-
trol of soil acidity in order to create a more optimum environment for the avail-
ability of nutrients.

Acording to Neal and Lovett, as reported in “Hunger Signs in Crops” (5),
a low pH causes “crinkle leaf” (manganese toxicity) which results in an excess
of water soluble manganese in the soil solution. Increasing the pH by the addi-
tion of limestone eliminates the cause of “crinkle leaf” in cotton. The objectives
of this study were to determine the optimum range of soil pH as well as to
determine the effect of agricultural limestone as compared to fine limestone of
less than 100 mesh. Also included in the objectives was to determine optimum
rate of nitrogen and what effect if any that nitrogen had on the soil pH over a
period of years. This study provided an opportunity to observe other changes in
soil test values over a period of years.

EXPERIMENTAL PROCEDURE

A field experiment was initiated on a Tiptonville silt loam soil, sandy loam
overwash located seven miles southeast of Portageville. The Tiptonville series
consists of deep friable, acid, dark-colored, level to very gently sloping well-
drained soils on the high rim of the old natural levees (1). Tiptonville silt Joam
is fertile, easy to till and suitable to all row crops, small grains, grasses, and
legumes. The subsoil is moderately permeable and has a high available moisture

capacity.

*Associate Professor and Technician, respectively, Department of Agronomy, University of Missouri-Columbia,
Delta Center, Portageville, Missouri 63873.
'Numbers in parentheses are keyed to References at the end of the bulletin,
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Figure 1: Influence of agricultural and fine limestone on pHs over eight year period 1963-70.
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