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• Excess nutrients, nitrogen (N) and phosphorus (P), 

from agriculture fields can be a significant 

contributor to eutrophication of downstream water 

bodies. 

• Flue Gas Desulfurization (FGD) Gypsum as a soil 

amendment has been found to reduce phosphate 

leaching in other Midwestern states, but has not 

been researched in Illinois. 

• FGD gypsum (Ca2SO4.H2O), dissociates into 

calcium (Ca) and sulfate in soil solution. Ca binds 

with phosphate and results in calcium phosphate 

which is relatively stable in soil. Also, Ca can 

improve the physical condition of the soil 

(Shainberg et. al., 1989).

Introduction

Objectives

Field Methods:

• Surface Runoff Water Sampling: 12 metal flumes along with HDPE barrels are installed in field. After every significant rainfall event (≥ 0.5’’), water samples are stirred and collected 

from plastic barrels and total volume of water collected is calculated. 

• Soil Sampling: Every fall following crop harvest, soil samples (0-6”) are collected for standard fertility analysis. For physical properties, bulk density and aggregate stability samples are 

taken. Penetration resistance and infiltration rates are measured by using Rimik penetrometer and Cornell sprinkler infiltrometer respectively.

Laboratory Methods:

• Dissolved phosphate and total phosphorus analysis with

a Perkin Elmer spectrophotometer.

• Dissolved nitrate and sulfate analysis with a Dionex

ion chromatograph. 

• Total suspended solids are analyzed by filter and weigh 

method.

• Soil samples were shipped to Brookside laboratories 

for standard soil fertility and heavy metal analysis. 

Methods and Materials

• Gypsum application resulted in lower P 

concentration in surface runoff compared to 

control.

• Sulfate values were significantly higher in all the 

treatments compared to control because gypsum 

dissociates into sulfate and calcium in soil. 

• No significant difference in soil physical properties 

including soil infiltration rate, aggregate stability 

and bulk density was observed after one year of 

treatment application.

• Yield in all the treatment plots was nearly same, 

with no significant differences

Discussion

• Due to formation of calcium phosphate, dissolved 

phosphate and total phosphorus in surface runoff 

had a negative correlation with gypsum application 

rate. 

• FGD gypsum may be a good phosphorus 

abatement tool for southern Illinois soils to 

improve water quality in agricultural watersheds.

• The FGD gypsum application at the rate of 2 

tons/acre could be threshold value for our region. 

• Long term research is needed to identify the impact 

of gypsum treatment on soil physical properties 

and yield. 

Conclusions

Treatment
DRP Load 

(% change)
TP Load     

(% change)
S-Load

(% change)
TSS Load

(% change)

Gyp @ 1 

ton/ac
-2.02 -12.82 208.3 11.09

Gyp @ 2 
tons/ac

-26.32 -35.6 838.32 5.21

Gyp @ 6 
tons/ac

-9.31 -17.95 1484.54 -28.29

• To determine the effect of flue gas desulfurization 

(FGD) gypsum application rate (1 ton/acre, 2 

tons/acre, and 6 tons/acre) on dissolved phosphate 

and total phosphorus export from an agricultural 

field in southern Illinois.

• To assess the impact of FGD gypsum, calcium, and 

sulfur additions on corn and soybean yield at a 

field scale.

• To determine the impact of FGD gypsum 

application on soil physical properties: penetration 

resistance, infiltration, bulk density, and aggregate 

stability.

• To assess the impact of FGD gypsum application 

on heavy metal content in soil and water.

Results

Figure 2. Label in 24pt Calibri.

Table 1. Label in 24pt Calibri.

Chart 1. Percentage change in treatments as compared to control values
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Study Sites

• Runoff study: SIU Farms. High soil test P level 

soils (Hosmer-Stoy silt loam). 12 surface runoff 

flumes (16 x 3 ft.)

• Field scale yield and soil physical property study: 

Three row-crop agricultural field sites 

(corn/soybean) with no tile drainage in southern 

Illinois. 12 yield plots at each site (300 x 50 ft.) 
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