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Introduction 

 Flue gas desulfurization (FGD) gypsum is a by-product of the process that removes sulfur 
from the gas emissions stream of coal fired electric power plants. FGD gypsum is currently being 
soil in Wisconsin to producers as a soil amendment and sulfur source. Most of the current work 
on FGD gypsum for row crop production in the Midwest is taking place in Ohio on soils that are 
very different from those in Wisconsin (Chen et al., 2008).  The goal of this study was to better 
understand the effect of gypsum on corn production and soils under no tillage and conventional 
tillage cropping systems with six different rates of nitrogen fertilizer in Wisconsin. 
 

Materials and Methods 

 This study was established in 2010 at the Arlington Agricultural Research Station on a 
Plano silt loam. In 2013, this study was expanded to include a site near Lancaster on a Fayette silt 
loam and near Marshfield on a Withee silt loam. Treatments included tillage (fall chisel with 
spring finisher and no-till), FGD gypsum application (0 and 1 ton/ac), and N rate (0, 50, 100, 150, 
200 and 250 lb N/ac), set up as a split-split plot design with three replications.  

A mid-season check of the corn nutrient status was taken by collecting ear leaf samples, 
digesting the tissue, and analyzing them using ICP-OES. The nitrogen and sulfur contents were 
then used to calculate a nitrogen to sulfur ratio. A N:S ratio of twelve or higher can be indicative 
of a yield response to sulfur (Weil and Mughogho, 2000). Grain yield was measured with a 2-row 
plot combine and stover yield manually. Nitrogen use efficiency (NUE) was calculated by 
subtracting the yield of a zero nitrogen applied plot from the yield of a nitrogen applied plot and 
dividing by the amount of nitrogen applied. Stover yield was calculated on a dry weight basis. 
Stover and grain samples were collected and analyzed for total nitrogen. Analysis of variance 
analysis was conducted using mixed models for a split-split plot design with an α =0.10. 
 

Results and Discussion 
 

The ear leaf N:S ratio improved with the application of FGD gypsum at each of the 
locations in both years (Fig. 1); however this did not translate to statistically significant increased 
yields in grain or biomass (Fig. 2). The main effect of FGD gypsum application on nitrogen 
content of harvest samples was only statistically significant for the grain samples from Lancaster 
in 2013 (data not shown). 

Interaction effects of gypsum and nitrogen rate on yield were observed in 2013 at 
Arlington and in 2014 at Marshfield. A weak interaction was observed at Lancaster in 2013 and 
2014. The interaction between nitrogen rate and gypsum was statistically significant for the 
nitrogen content of the grain and silage at Marshfield. Though the interaction between nitrogen 
rate and gypsum was observed at all locations for various measurements there was not a 
consistent trend.  Similarly, the interaction between gypsum and tillage has not been shown to 
have a consistent trend. 

1 Research Assistant and Assistant Professor, Dept. of Soil Science, 1525 Observatory Dr., Univ. of 
Wisconsin-Madison, Madison, WI 53706. 
2 Emeritus Research Scientist, Dept. of Soil Science, 1525 Observatory Dr., Univ. of Wisconsin-Madison, 
Madison, WI 53706. 

Proc. of the 2015 Wisconsin Crop Management Conference, Vol. 54 136



 
Figure 1: N:S ratio for three locations in 2013 and 2014. Values under each location represent the 
P-value between treatment at each location. 
 
 
 

 
Figure 2: Grain yield for three locations in 2013 and 2014. Values under each location represent 
the P-value between treatment at each location. 
 
  

 
NUE was not significantly improved by the main effect of gypsum. Similarly, there were 

no interaction effects in NUE at any of the sites in any of the years studied. Although the effect 
on FGD gypsum application has not been consistent among the three sites, work continues to 
further investigate long-term impacts and interaction effects with tillage and N rate application. A 
fertilizer recovery NUE will be calculated using the nitrogen contents of harvest samples to 
further explore impacts on NUE (Varvel and Peterson, 1990). Soil physical properties will be 
measured in the fall of 2015 at the end of the expanded 3-year study.  
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