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Keep In Mind Soil Test K And pH Are
Affected By Low Soil Moisture
(Jim Camberato)

SUMMARY
Sample to the proper depth and retain the whole soil core to get a
representative soil sample.

Sampling fields that have been dry since the crop reached maturity
may have low soil test potassium (K) levels because K still remains in
the crop residues and/or low soil moisture caused 2:1 clays to trap
some of the potentially available K in soils that are adequate or higher
in K.

Soil pH may also be lower than expected if low soil moisture limited the
reaction of limestone applied in the spring.

Soil pH determined in water may also be lower than expected if more
than the usual amounts of fertilizer salts remain in the sample. Some
laboratories avoid this issue by determining soil pH in a salt solution,
rather than water, and convert the results to a ‘salt-free’ water pH.
Check with the laboratory to determine which method they use to
decide whether soil pH was likely affected by the dry soil conditions.

INTRODUCTION

The accurate analysis of representative soil samples to determine lime
and fertilizer needs is fundamental to crop production. Dry soils are
hard soils, so be sure to sample the full 8” depth, otherwise soil test
results will be higher than actual values. The opposite will occur if
surface soil is lost from the sample core. When soils are excessively dry
it is more difficult to keep the entire core in the probe with
the surface soil likely to fall out of the probe. In most soils the highest
pH and nutrient values are in the upper inches of soil, so if this soil does
not make it into the sampling bucket soil test values will be lower than
actual values.

Unfortunately, even if soil sampling is accurate persistent dry weather
resulting in prolonged periods of low soil moisture can affect soil test
potassium (K) and pH, resulting in misleading soil test values. Dry
weather soil tests can still be useful if one understands the potential
impact of low soil moisture on soil test K and pH and uses this
knowledge to adjust the interpretation of soil test results.

SOIL TEST POTASSIUM

Typically soil test K levels are lower than expected in a dry fall. One
factor contributing to low soil test K is more than half of the K taken up
by the crop during the growing season remains in the residue and has
not been returned to the soil by rainfall. Soybean and corn tissues at
harvest contain about 80 pounds K2O per acre at grain yields of 60 and
200 bushels per acre, respectively (Table 1). Tissue K is returned to the
soil as plant tissue decays and falls to the ground and as rainfall leaches
the K out of this tissue and the standing crop. Research conducted in
Iowa2 showed that most of the K in soybean tissue is removed from the
residues with 5-10 inches of rainfall, and only 12% of the original K
content remained after 20 inches of rainfall (an amount typical of an
Indiana fall and winter). In contrast, K removal from corn residues was
much slower and less complete – 10 to 15 inches of rainfall were
needed to remove approximately 50% of the original tissue K content,
and 31% of the K in corn tissue at physiological maturity still remained
in the tissue after 20 inches of rainfall. In the Iowa study every 10
pounds of K2O per acre returned to the soil increased soil test 4 parts
per million (8 pounds per acre). Therefore, the difference in soil test K in
a dry fall could be approximately 32 parts per million (64 pounds per
acre) if all the tissue K at maturity remained in the residues of 60 and
200 bushel per acre soybean and corn crops.

 

Table 1. Approximate potassium (K2O) content of soybean and
corn grain and tissue at maturity1.

Soybean Soybean (60
bu/a) Corn Corn (200

bu/a)
Crop lb K2O/bu lb K2O/a lb K2O/bu lb K2O/a
Grain 1.15 69 0.20 40
Residue 1.4 84 0.4 80

 

In addition to dry weather reducing the return of K in plant tissue to the
soil, the availability of soil K as measured by soil test methods is also
affected by low soil moisture. Most Indiana soils contain 2:1 clays that
vary in soil test K with soil moisture. When field moist soil high in K is
dried for analysis, soil test K decreases. In contrast, when soil testing
low in K is dried, an increase in soil test K occurs. If persistent dry
conditions continue prior to soil sampling, K availability will likely be
overestimated in low testing soils and underestimated in high testing
soils. In Indiana topsoils the change in soil test K with drying has been
approximately ±15% at the highest and lowest soil test K levels
examined.

SOIL pH

Low soil moisture can also affect soil pH. If soil moisture has been
insufficient for normal amounts of limestone reaction in soils limed this
past spring, then soil pH may be lower than expected. The limestone
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remains in the soil, however, and with good winter moisture it will react
and continue to increase soil pH.

Additionally, soil pH measured in water can also be affected by dry soil
conditions. If higher than normal levels of fertilizer salts remain in the
soil sample due to dry weather, then the pH reading may be about 0.1
to 0.5 pH units lower than the actual pH. This is an artifact of how pH is
measured and occurs only if the measurement is made in water. Some
soil testing laboratories avoid this problem by measuring soil pH in a
salt solution and then calculate what the pH would have been if
measured in water, without the influence of salt. Ask the soil testing
laboratory what method they use to determine if a low pH
measurement may just be an artifact of excess salts remaining in the
sample or if it may actually be low.
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Dry Weather Continues And Is Expected To
Continue
(Austin Pearson)

Fall has brought cooler weather through the first twelve days of
October. The entire state has run below normal with an average
temperature of 55.6◦F, which was 1.3◦F below normal (Figure 1).
Central and southern Indiana’s temperatures ranged from 1.4-2.3◦F
below normal and northern Indiana was a little closer to normal with
temperatures ranging from 0.4-0.8◦F below normal. Many areas in
central and northern Indiana saw the first 32◦F temperature with frost,
which was about a week earlier than the average first freeze date
(Figure 2). Randolph County measured a low temperature of 27◦F on
October 6 and almost a week later, Jasper County recorded a low
temperature of 27◦F on October 11. These temperatures were about
two to three weeks earlier than average. It was definitely cold enough
to light the fire place! Modified Growing Degree Days were still above
normal for most of central and southern Indiana (Figure 3), as most
locations exceeded 3,000 MGDDs since April 15.

 

Figure 1: Indiana temperatures, normal temperatures, temperature deviations,
precipitation, normal precipitation, precipitation deviations, and percent of normal

precipitation by climate division for October 1-12, 2022.

 

Figure 2: The Midwestern Regional Climate Center’s Vegetation Impact Program
(VIP) map displaying the date of first 32◦F for the United States.

 

Figure 3: Left – Modified Growing Degree Day accumulations April 15-October 11,
2022. Right – Modified Growing Degree Day accumulations April 15-October 11,
2022, represented as the departure from the 1991-2020 climatological average.

Precipitation has been ghosting us, literally… see what I did there? With
all jokes aside, precipitation has been below normal so far in October.
This is a trend that has continued since mid-September. The entire state
averaged eight percent of normal rainfall or 1.10 inches below normal.
Eastern Indiana, Climate Division 6, has received no precipitation
through the first twelve days of the month. The October 11 US Drought
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Monitor has over 80 percent of the state in abnormally dry (D0)
conditions (Figure 4). Red Flag Warnings have been issued for a large
portion of the state, which means that the risk of wildfires is high. The
primary factors contributing to this are the lack of rainfall, strong winds,
and low relative humidity. The dry weather has helped harvest, but the
NASS Crop Weather report indicated that the corn harvested for grain
and soybeans harvested were slightly behind the five-year average
(Figure 5). The dry weather certainly helps with harvest progress and
should benefit from the forecasted dry conditions.

 

Figure 4: October 11, 2022 US Drought Monitor.

 

Figure 5: Crop Progress ending 10/09/2022, obtained from the USDA NASS Crop
Weather Report.

 

Most of the state does not have precipitation forecasted through
October 20th, and the Climate Prediction Center outlooks highlight
elevated chances for below-normal temperatures. These outlooks
indicate higher chances for above-normal temperatures toward the
latter part of the month. Dry conditions are expected to continue
through the end of October.
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