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USE OF FLUOROGYPSUM TC REDUCE SUBSOIL ACIDITY IN A FRAGIPAN SOIL

G.W., Thomas and G.R. Haszler

In western Kentucky, of hydrofluoric acid from
there are several million fluorospar and sulfuric acid.
acres of fragipan soils which It is composed of calciunm,
are characterized by both acid sulfate and water. In
subsoils and fragipans which addition to supplying
commence at depths of 20 to 30 nutrients, gypsum has been
inches below the soil surface. shown to reduce the level of
The combination of subsoil exchangeable acidity in the
acidity and a fragipan with subsoil.
massive structure impedes root The experiment was
growth and water movement, carried out on a field of
diminishing, somewhat, the Sadler silt loam 1located on

usefulness of the soils for

the Western Kentucky Research

crop production. Alfalfa, a and Education Center at
crop which is very sensitive Princeton, Rentucky. It has a
to soil acidity and to poor fragipan at a depth of 22
drainage, was chosen as a test inches and had received no

crop to measure the effects of
adding fluorogypsum to Sadler
silt loam, a soil
representative of the fragipan
soils found in the western
Kentucky coalfields.
Fluorogypsum is a by-product
produced from the manufacture

treatments at all for at least
25 years and was covered with
a poor growth of fescue.
Originally, the pH was 5.5 in
the topsoil. The subsoil was
even more acid and contained
high levels of exchangeable
aluminum.
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The experimental area was
plowed, limed at 4 tons per
acre with agricultural
limestone and fertilized in
the fall of 1989 with 200 1bs
per acre of P05 and K0 on
all plots. Alfalfa, variety
Apollo, was planted in
October, 1989 and, immediately
after planting, £fluorogypsum
was topdressed at rates of 0,
1 ton, 2 tons, and 4 tons per

_acre. The fluorogypsum was
broadcast on the surface by
hand. Treatments were

replicated four times in a
randomized block design.
Alfalfa was cut three times in
both 1990 and 1991. Late
summer droughts in both years
severely reduced vyields but
very good first cuttings were
obtained both vyears. After
the first cutting in 19920, the
alfalfa was topdressed with
200 1lbs per acre of P05 and

K50. Both plant and soil
analyses were performed both
years.

The table below shows the
annual yields of alfalfa as
affected by gypsum
application.

The response to gypsum
was much greater in 1990 than
in 1991, but the overall
yields - were considerably
lower. For the two-year
average the least significant
yield difference between
treatments was 656 ibs/A.
Therefore, the only real
difference obtained was

between no gypsum and any rate

of gypsum. Nevertheless, the
tendency is towards higher
yields with higher gypsunm

rates.

Plant analysis of the
alfalfa in both 1990 and 1991
showed that the sulfur and
calcium levels in the alfalfa
changed very little with added
gypsum and that no other
nutrients were affected by
gypsum application. Sulfur
contents with no gypsum
applied were 0.24 and 0.29% in
1990 and 1991, respectively,
and these levels are
sufficient for good alfalfa
growth.

Soil pH was unaffected by
gypsum application and subsoil
calcium was affected only
slightly. The biggest single
effect of gypsum  was on
exchangeable acidity in the
subsoil. In 1990, gypsum
reduced exchangeable dcidity
of the 6 to 12-inch depth by
an average of 38%. By the end
of 1991, lime from the surface
soil had reduced acidity in
the 6 to 12 and 12 tec 18-inch
layers and gypsum at that
depth had little effect. In
the 18-24-inch layer gypsum
was still reducing acidity by
about 10%. The mechanism of
exchangeable acidity reduction
appears to be the association
of sulfate with exchangeable
aluminum, forming fairly
insoluble hydroxy-aluminum
sulfate (a kind of alum).



Analyses of data from
December 1991, at the
conclusion of the experiment
showed two interesting trends:
First, the majority of both
calcium and sulfate supplied
in the gypsur had been lost in
two years, probably by
leaching. This suggests that
the gypsum treatment is not
‘'very long-lasting. Second,
lime applied to the surface
soil had affected soil acidity
to a depth of 18 inches after
two years. Perhaps the
longer-term effect of lime and
the loss o©of calcium and
sulfate from gypsum help
explain why the response of
alfalfa to gypsum was lower
the second year than it was
th irst.
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Effect of Fluorogvpsum on Alfalfa Yields

Rate of gypsum Alfalfa Yield, 1bs of Dry Matter/Acre
Average Yield
Tons/Acre 1990 1991 for both vears
0 ' 2842 5660 4251
1 3986 6205 5096
2 3891 6925 5410
4

14510 6495 5502
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