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The buildup-maintenance fertility concept for P and K has a 
strong theoretical basis, but much of the research from which it 
was derived was not designed to accurately determine the true 
maintenance requirement. Most of that research was confounded 
by an annual application at set rates irrespective of yield 
obtained. Experience in recent years has shown that on some 
soils the K soil test has not consistently accounted for past 
additions of fertilizer. In addition, applications equivalent 
to crop removal have not maintained the K test. Because of 
these observations, and the concern about the possible effect of 
tillage on K soil test results and interpretation, an experiment 
was initiated in 1985 with the following objectives: 

1. To determine the specific relationship of applied K 
fertilizer to soil test K. 

2. To determine the K test necessary for optimum yield. 
3. To determine the amount of K fertilizer necessary to 

maintain K test under high yield conditions. 
4. To evaluate the influence of tillage on K soil test. 

MATERIALS AND METHODS: 

Experiments were established at three locations in 1985 using a 
split plot design with tillage as the main plot, 4 desired soil 
test levels as sub-plots, and 3 annual application levels as 
sub-sub plots. The experiments were established at the Northern 
Illinois Research Center at DeKalb on a Drummer sicl, at the 
Northwest Research Center at Monmouth on an Ipava sill and at 
the Orr Research Center at Perry on a Herrick sil. 

Prior to establishment, soil samples were collected from each 
individual plot to a depth of 7 inches and analyzed for pH, PI 
K, Ca, and Mg. Based upon the results, lime was applied to 
selected plots at DeKalb and Perry to adjust soil pH to a level 
of 6.5. 
Phosphorus was applied at DeKalb, Monmouth, and Perry to adjust 
the level to 100 lbs. P/acre. 

Four sub-plot K levels were established at each location in the 
spring of 1985. The levels were inherent, and inherent plus 
sufficient K to increase soil test K values 100, 200, or 300 
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lblacre. The highest individual plot test level of the 18 plots 
which were assigned to remain as inherent was selected as the 
base level and all other plots were adjusted accordingly. The 
amount of K to be applied for each individual plot was 
calculated by subtracting the inherent level for each plot from 
the desired level and then multiplying that value by 4. The 
inherent soil test levels used at each location were: DeKalb-245 
lbs K/acre, Monmouth-352 lbs Klacre, and Perry-320 lbs K/acre. 
After application of the materials, all plots were moldboard 
plowed to thoroughly mix the fertilizer and lime throughout the 
plow layer. 

A soybean-corn rotation was used on these plots, commencing with 
soybeans in 1985. Samples of the most recently matured 
trifoliate leaves were collected at late bloom to early pod when 
soybeans were grown and ear leaf samples were collected at 
tasseling when corn was grown for plant analysis. Plot yields 
were collected at all locations. Soil samples have been 
collected at each location to monitor change in K test levels 
over time . 
RESULTS AND DISCUSSION: 

At Perry, conventional tillage resulted in a significant yield 
increase in all 3 years in which tillage was a factor, i.e. 86 
through 88 (Table 1). This differential occurred irrespective 
of base K test level although in 1986, the difference seemed to 
be accentuated more at the low base K level. Conventional 
tillage resulted in superior yields in 1988 and 89 at DeKalb, 
both seasons characterized by early season drought stress. 
Similar to Perry, base K levels had little if any influence on 
this tillage differential. In contrast, the only tillage 
difference at Monmouth occurred in 1988 when no-till resulted in 
significantly higher yield than conventional tillage. In that 
instance, the differential was higher with increased base K 
levels. 

Base K test levels had only minor influence on yield in most 
years of the study. The exception was in the drought year of 
1988 when increased test levels resulted in a significant 
increase at both DeKalb and Perry. In 1985, the high rate of 
application necessary to establish the base levels resulted in 
significant yield decreases at both Monmouth and Perry. 

The amount of K fertilizer required to increase the soil test 1 
lb. varied by location, being the highest at DeKalb (9 lbs.) and 
lowest at Monmouth (4 lbs) with Perry intermediate between the 
two (6 lbs). As a result, the highest test levels were attained 
at Monmouth and the lowest at DeKalb. At both Monmouth and 
Perry, the test levels peaked in the first year and then 
decreased, while at DeKalb, the peak did not occur until the 
second year. The rate of decrease at DeKalb was consistent 



across all base levels, but at Perry and Monmouth the decrease 
was greatest at the highest base levels. 

SUMMARY : 

Results of this study indicate little if any interaction between 
tillage and optimum K soil test level across a range of soil 
types. Since there has been no yield increase associated with 
increasing soil test levels, the optimum level cannot be 
determined from the data. However, it is obvious that currently 
suggested levels are adequate for optimum yield irrespective of 
tillage system. The continual decrease in test level even when 
twice the maintenance level has been applied needs further 
evaluation. 



Table 1. Effect of tillage, base K soil test level and 
maintenance K application on corn and soybean 
yield. DeKalb 

Factor Year 
1985 1986 1987 1988 1989 

Soybean Corn Soybean Corn Soybean 
Yield (bulacre) 

Tillage 
Conventional 36.2 150 40.4 166 41.7 
0-till 36.2 146 42.1 142 34.3 

Base K level 
Inherent 35.5 150 39.4 147 38.9 
Inherent +I00 36.4 148 41.7 155 39.6 
Inherent +200 36.7 147 42.4 159 37.7 
Inherent +300 36.1 146 41.7 154 35.9 

Maintenance K 
None 35.9 146 42.3 150 38.8 
Removal 36.7 150 40.8 155 35.5 
Twice removal 35.9 148 40.8 156 39.8 

Table 2. Effect of tillage, base K soil test level and 
maintenance K application on corn and soybean 
yield. Monmouth 

Factor Year 
1985 1986 1987 1988 
Soybean Corn Soybean Corn 

Yield (bulacre) 

Tillage 
Conventional 
0-till 

Base K level 
Inherent 
Inherent +I00 
Inherent +200 
Inherent +300 

Maintenance K 
None 
Removal 
Twice removal 



Table 3. Effect of tillage, base K soil test level and 
maintenance K application on corn and soybean 
yield. Perry 

Factor Year 
1985 1986 1987 1988 
Soybean Corn Soybean Corn 

Yield (bu/acre) 

Tillage 
Conventional 
0-till 

Base K level 
Inherent 
Inherent +I00 
Inherent +200 
Inherent +300 

Maintenance K 
None 
Removal 
Twice removal 

Table 4. Effect of tillage, base K soil test level and 
maintenance K application on soil test K. 
DeKalb 

Factor Year 
1985 1986 1987 1988 

Soil Test K (lblacre) 

Tillage 
Conventional 
0-till 

Base K level 
Inherent 
Inherent +I00 
Inherent +200 
Inherent +300 

Maintenance K 
None 
Removal 
Twice removal 



Table 5. Effect of tillage, base K soil test level 
and maintenance K application on soil test K. 
Monmouth 

Factor Year 
1985 1986 1987 1988 

Soil Test K (lb/acre) 

Tillage 
Conventional 
0-till 

Base K level 
Inherent 
Inherent +I00 
Inherent +200 
Inherent +300 

Maintenance K 
None 
Removal 
Twice removal 

Table 6. Effect of tillage, base K soil test level and 
maintenance K application on soil test K. 
Perry 

Factor Year 
1985 1986 1987 

Soil Test K (lb/acre) 

Tillage 
Conventional 
0-till 

Base K level 
Inherent 
Inherent +I00 
Inherent +2 00 
Inherent +300 

Maintenance K 
None 
Remova 1 
Twice removal 
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