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Some Characteristics of Purdue Soil Testing Data

From Field Plots1

Russell K. Stivers, Purdue University2

The objective of this research was to study changes in Purdue

soil testing data related to liming and fertilization. Barber and

Stivers (1) have reported that increases in phosphate soil test level

as a result of phosphate fertilization are related to the initial soil test

level of phosphate. These increases, however, may be masked due to

variation involved in the two separate samplings (before and after)

being compared. It was thought that, by using small plots and doing

a thorough job of sampling, an accurate measure of the increase could

be obtained. Barber (2) also studied the relation of different potash

soil test levels to cropping, but he did not report clearly both his

beginning and ending levels.

Methods and Procedure

One composite soil sample from each field plot of several fertilizer

experiments was taken in late spring, prior to the initiation of each
experiment. Other composite samples were taken from the same plots

each year thereafter, that the experiment was continued. These soil

samples were taken just before fertilizer was applied and before corn
or soybeans were planted in the spring.

Composite samples consisted of 15 or more Hoffer tube cores
per plot, taken in the harvest area to a 7 inch depth. In 1962, these
cores were hand mixed, and a pint was taken for the tests. In the
following two years the composite sample was not hand mixed and
subsampled prior to submission for the tests. Rather, the whole of the
15 or more cores was submitted for the tests.

Soil tests on all samples were conducted by the Purdue Soil Test-
ing Laboratory using the procedures of Spain and White (4, 5).

Results and Discussion

The initial soil sample data taken just prior to the initiation of
fertilizer research at five locations are summarized in Table 1. At all

locations phosphate soil test data were most variable as shown by the
coefficient of variation. Potash soil test data were nearly as variable.
Inasmuch as these fields had been selected for uniformity, it was dif-

1 Journal Paper No. 2 4 31, Purdue University Agr. Exp. Sta.

2 The author acknowledges the cooperation of Donald R. Griffith and John R. Hodges
and the help of John Bognar, Raymond Wagoner, N. Thomas Houghton, James A. Purdy,
and Leo A. Duclos in conducting this research.
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ficult to see how so much variation could exist. Even though uniformly

cropped the previous few years, these fields apparently had not been

uniformly fertilized. Variation in fertilization may have occurred some

years previously due to stopping" a fertilizer spreader, pasturing- live-

stock, locating strawstacks on the area, locating building on or near

the experimental area, or cropping differently many years ago.

On the Martinsville and Russell soil locations very high phosphate

and potash soil test values were located along the south edge of the

experimental area, possibly where a lane used by livestock had been

at one time.

Soil pH varied relatively less from plot to plot than the phosphate

and potash soil testing data. However, the range in soil pH values was

greater than expected in three of the five locations. On the Russell

and Fincastle soils location- proximity to a gravel road resulted in

a higher pH level in the replication nearest this road.

Soil color and texture varied less than all other soil testing data.

Changes in phosphate soil test levels are a result of phosphate fer-

tilization are given in Table 2. There was a trend toward higher levels

in soil phosphate on those treatments receiving the higher rates of

phosphate fertilizer. On the Blount soil this trend did not result in

significantly higher phosphate soil test levels on either the corn or

the soybeans experiments. There was some indication of increasing

phosphate soil test levels on the Blount soil even where no phosphate

fertilizer had been applied.

Changes in potash soil test levels as a result of potash fertilization

are given in Table 3. There was a trend toward higher soil test levels

of potash on the Blount and Crosby soils where several rates of potash

fertilizer were applied for corn. However, on the Blount soil used for

corn, there was a 23.6 percent increase in soil test level from 1962

to 1964, even though no potash had been applied. One hypothesis is

that high rates of nitrogen and phosphate fertilizer (which were used

on all rates of potash plots) stimulated soil microbial action so that

previously unavailable soil potash became available. However, if this

were true it is believed that it should also have happened on the

Runnymede loam with corn.

There was a large decline from 1962 to 1963 in potash soil test

levels in the potash experiment with corn on Runnymede loam. This

decline of 37 Lbs. per A. was significant at the 5 percent level of

probability. No good reasons for this decline are known. It is possible,

although not thought to be probable, that the 1963 decline in potash

soil test levels was related to soil moisture content at the time of

sampling. This decline can not logically be ascribed to errors in test-

ing procedure because at least one standard soil is tested with each

tray of samples. Furthermore, Golke and Baumgardner (3) conducted
experiments in which they retested the same soil samples. Twenty
Lbs. per A. of potash was the biggest difference reported among trip-

licate samples.

Liming two different soils, the Crosby and the Runnymede, at rate

of 2 or 2*4 T. per A. resulted in an increase of 0.1 to 0.15 pH unit
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in one year. However, on the other soils where no lime was applied,

pH changes were about the same in magnitude, although sometimes they

decreased. In several experiments soil pH levels did not change in the

two year period.

Soil color and texture of the same field plots varied little or none

from year to year.

Summary

Composite plow layer soil samples were obtained from the same
field plots for two or three consecutive years. These samples were tested

routinely in the Purdue Soil Testing Laboratory. These initial soil

samples from small plots in relatively small areas of farmers' fields,

showed great variation in phosphate and potash soil test values. Soil

pH varied less and soil color and texture varied little or none at all.

Increasing rates of phosphate fertilization tended to result in

increasing soil test levels of phosphate. The build-up or increase of

phosphate soil test levels was, in general, less than that reported by
Barber.

Samples taken both years following the initial application of in-

creasing rates of potash fertilizer showed differing changes in potash

soil test levels. It was impossible to logically explain the large de-

crease in potash level which occurred on the Runnymede loam the first

year following potash fertilizer application.

Changes in soil pH values were small even after 2 T. per A. of

agricultural limestone had been applied. Soil color and texture changed
very little or none at all.

Literature Cited

1. Barber, S. A. and R. K. Stivers. 1963. Phosphorus fertilization of field crops in

Indiana—research prior to 1963. Purdue Univ. Res. Bui. 759:1-28.

2. Barber, S. A. 1959. Relation of fertilizer placement to nutrient uptake and crop

yield: II Effects of row potassium, potassium soil level, and precipitation. Agron.

Jour. 51: 97-99.

3 Golke, A. F. and M. F. Baumgardner. I960. Statistical evaluation of analytical

techniques employed in the Purdue Soil Analysis Laboratory. Proc. Ind. Acad. Sci.

70:248-253.

4. Spain, J. M. and J. L. White. 1960. pH and lime requirement determination. Purdue

soil testing mimeograph.

5. Spain, J. M. and J. L. White (no date). Procedure for the determination of phos-

phorus and potassium. Purdue soil testing mimeograph.


