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Introduction

Results

Objective and Hypothesis

Materials and Methods

• The objective was to document changes in total nitrogen
(TN), organic carbon (OC), and soil pH over 25 years.

• Continuous use of organic and inorganic fertilizers can 
impact soil properties such as total nitrogen (TN), organic 
carbon (OC), and soil pH.

• The relationship between SOC and TN can impact 
decomposition and mineralization rates.

• Main result of decomposition is the release of carbon (C) 
from soils to the atmosphere as carbon dioxide (CO2).

• The Magruder plots evaluate the value of fertilizer in a long-
term conventionally tilled winter wheat experiment that
was started in 1892.

• 24 site-years comprehensively evaluated.
• Six unreplicated plots included cattle manure, inorganic

phosphorus (P), nitrogen (N) and P, N,P, and potassium (K),
and NPK+lime applied when soil pH dropped was below 5.5.

• Composite soil samples taken each year, 0-15cm, air-dried,
ground to pass a 2mm sieve, and stored at room
temperature, 25oC.

• TN and OC determined using a LECO dry combustion
analyzer.

• Soil pH measured using an electronically with a 1:1 soil to
deionized water solution.

• ANOVA was performed using years as replications and
Duncan test for mean separation.

Conclusion

• Manure application resulted in the highest means for TN,
OC.

• Soil pH: Manure (every 4 years) pH above 6.0.
• Nitrogen fertilizer did not change TN and SOC.
• Nitrogen fertilizer decreased soil pH.
• Check plot with no nutrients applied continues to produce

yields > 1.1 Mg/ha after 114 years of cultivation.

Table 1: Treatment structure with source of fertilizer and rate, 
Magruder Plots, OK 1991-2015.

‡ Manure was applied in 1991, 1995, 1999, 2003, 2007, and 2015. 
† Lime was applied in 2009, TSP – triple super phosphate.

Table 2. Linear regression between treatments for Total Nitrogen (TN), 
test for intercept=0 and slope=1 (PR>t,0.05) and ANOVA evaluating 
treatments using years as replications, Duncans mean separation 
procedure (PR>F,0.05) 1990-2015, Stillwater, OK.

Table 3. Linear regression analysis between treatments for Organic 
Carbon (OC), test for intercept=0 and slope=1 (PR>t,0.05) and ANOVA 
evaluating treatments using years as replications, Duncans mean 
separation procedure (PR>F,0.05) 1990-2015, Stillwater, OK.

Table 4. Linear regression analysis between treatments for soil pH, test 
for intercept=0 and slope=1 (PR>t,0.05) and ANOVA evaluating 
treatments using years as replications, Duncans mean separation 
procedure (PR>F,0.05) 1990-2015, Stillwater, OK.

Figure 1: The Magruder plot in 1947 and 2010.
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<.0001

Type III SS

1.0386b 0.0972
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† Means followed by the same letter are not significantly different.
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† Means followed by the same letter are not significantly different.
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Intercept=0 39.8887 0.0245

Slope=1 -0.0170 0.0489

Intercept=0 40.2083 0.0025

Slope=1 -0.0173 0.0067

Intercept=0 39.8705 0.0035
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Intercept=0 64.6254 0.0002
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† Means followed by the same letter are not significantly different.
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Table 5. Linear regression analysis between treatments for grain yield, 
testing the intercept=0 and slope=1 (PR>t,0.05) and ANOVA evaluating 
treatments using years as replications, Duncans mean separation 
procedure (PR>F,0.05) 1990-2015, Stillwater, OK.

† Means followed by the same letter are not significantly different.

N source Rate P source Rate K source Rate

kg ha-1 kg ha-1 kg ha-1

1 Manure‡ 269 - 0 - 0

2 - 0 - 0 - 0

3 - 0 TSP 34 - 0

4 NH4NO3 67 TSP 34 Potash 34

5 NH4NO4 67 TSP 34 Potash 34

6† NH4NO5 67 TSP 34 Potash 34

1 Manure‡ 269 - 0 - 0

2 - 0 - 0 - 0

3 - 0 TSP 34 - 0

4 Urea 67 TSP 34 Potash 34

5 Urea 67 TSP 34 Potash 34

6† Urea 67 TSP 34 Potash 34
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