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Soil pH is an indicator of soil acidity and is
the single most informative soil test regard-
ing the overall productivity of a field. pH-

values below seven are considered to be acidic;
pH-values near seven are considered neutral;
and pH-values greater than seven are considered
basic. pH is calculated using logarithmic p-
functions. The p-function is the logarithm of a
number multiplied by negative one. Therefore,
the pH of a system is the negative logarithm of
the hydrogen ion concentration. Acid soils are
typically defined as having soil pH values less
than optimum for plant growth. Generally, soils
with pH values below 5.5 tend to impede plant
growth. The source of soil acidity may be
classed as either geologic or agricultural. Geo-
logic soil acidity results from the weathering of
sulfide and aluminum bearing minerals. Agri-
culturally produced soil acidity may be gener-
ated from the application of
ammoniacal-nitrogen fertilizers, sulfur and sul-
fide fertilizers, and the removal of basic cations
of the soil with crop harvest. Irrigation water
with high salt content is known to add basic
cations to soils and thereby raise the soil pH and
reduce the soil acidity. Caution should be exer-
cised in the use of soil pH values. Since pH is a
logarithmic function, it may not be averaged, but
must be converted to acidity for statistical analy-
sis.

Long-terms studies were conducted to deter-
mine the effect of ammoniacal-nitrogen fertilizer
treatments in conjunction with irrigation meth-
ods on cotton. These studies were conducted in
side-by-side irrigation blocks at the Southeast
Branch Experiment Station at Rohwer,
Arkansas, on an Hebert silt loam (fine-silty,
mixed, thermic Aeric Ochraqualfs) soil. This
test, the McConnell - Mitchell Plots, is the oldest
continuous test in Arkansas. The irrigation
method reported is furrow flow (FI) and was com-
pared to a dry land (DL) control. Nitrogen treat-
ments reported within each block are 0-, 60-,
and 120 lb N/acre. Nitrogen treatments were
first applied in 1982 and continued
through1999; discontinued from 2000 through
2003; then resumed in 2004. Soil samples were
taken in the early spring prior to N-fertilization
from depths of 0 to 6 inches and 6 to 12 inches.
The samples from three replicates of each N-
treatment from both blocks were analyzed for
pH. The calcium, sodium and bicarbonate con-
tent of the irrigation water at the test site had
the potential to drive the soil pH up. Fertiliza-

tion with ammoniacal nitrogen sources has the
potential to reduce soil pH. Soil pH was moni-
tored over the duration of the experiment to de-
termine the irrigation and N-fertilization
treatment effects on soil acidity.

Initially, in 1982, the soil pH of the test site
was uniform with an average pH of 5.8 in both
the 0 to 6 inch and 6 to 12 inch depth. As the
study progressed differences in soil pH were ob-
served as a consequence of both N-fertilization
and irrigation. Soil samples taken in the spring
of 1985 showed increases in pH in the FI block,
ranging from 6.3 to 6.7. No change in pH was
observed in the DL block. N-fertilization appar-
ently negated some of the irrigation effect in the
FI block. The pH of soil treated with 120 lb
N/acre was approximately 6.0, while the pH of
the unfertilized plots was approximately 6.9. No
significant effect was observed in the DL due to
N-fertilization. Trends similar to 1985 were ob-
served when the 1990 samples were analyzed.
The elevated pH observed in the FI block during
1985 remained higher in 1990 than values ini-
tially observed in 1982. The soil pH of DL block
was further reduced from 1985, ranging from
5.3 to 5.4. The greatest N-treatment, 120 lb
N/acre, produced the lowest soil pH, 4.8.
Changes in soil pH in 1995 and 2000 were sim-
ilar to those observed in 1990. Samples taken
from the DL block indicated the soil was contin-
uing to acidify, particularly when N-fertilization
rates were high. Samples taken from the FI
block indicate that irrigation was preventing
rapid soil acidification. Soil pH in the FI block
was greater than the DL both in 1995 and in
2000. The soil pH of the FI block trended lower
with increasing N-rate in 1995 and 2000. The
lowest pH was observed in this study occurred in
2000 in DL soil treated with 120 lb N/acre. This
soil pH, 4.2, was substantially lower than the
initial, background pH found eighteen years ear-
lier.

Fertilizer N-treatments were discontinued for
the 2000 through 2003 growing seasons to fur-
ther examine the changes on soil properties and
plant growth characteristics of cotton. Irrigation
treatments were continued all years throughout
the 2000 to 2003 growing seasons. Prior to re-
suming N-fertilizer applications in 2004, soils
were sampled and analyzed. These samples in-
dicate a slight increase in soil pH in the DL block
compared to 2000. Soil samples taken from the
FI block indicated a reasonably stable pH com-
pared to 2000 and 1995, although suspending
the 120 lb N/acre treatment may have resulted
in a slightly higher pH. ∆
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