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Gypsum factoids
Calcium sulfate dihydrate
Mineable deposits in many states
A common mineral in arid soils
Modestly soluble
Several by-product sources

White Sands Nat. Monument (NM)



Gypsum uses
Wallboard
Setting agent in concrete
Additive for fast-dry clay tennis courts
Blackboard chalk
Binder in tofu
Soil amendment



Gypsum as a nutrient source
An economical Ca source (22 % Ca)
Ca fertilization unnecessary in Wis. except for 
potato
Wis. soils naturally rich in Ca and most have a 
liming history
Crop Ca removal ranges between 25 and 100 
lb/a
Ca is the dominant cation in soils
Ca responsive soil: < 400 ppm on sands and 
< 600 ppm Ca on other soils



Potato response to Ca fertilization
Often grown on sandy, 
lower pH soils
Tuber is a “dead end”
structure and does not 
receive Ca from xylem
Increasing Ca in the 
periderm enhances 
resistance to soft rot 
bacteria
Least expensive and 
safest Ca source

Gypsum Gypsum 
TypeType

YieldYield US1AUS1A Tuber Tuber 
CaCa

cwt/acwt/a %% %%

NoneNone 371371 7070 0.130.13

PelletizedPelletized 418418 7272 0.200.20

SievedSieved 419419 7272 0.190.19

Source: Simmons et al., 1988Source: Simmons et al., 1988
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Gypsum as a nutrient source
An economical S source (17 % S)
S response has historically been regional; more 
in western and northwest Wisconsin
Lower S in precipitation is increasing the 
potential for response
Most likely for high demand crops and on 
sandy, low organic matter soils
Manure contains substantial S
Confirm S need with soil test/plant analysis



Gypsum is not a liming material
Compounds that contain Ca are not 
automatically liming materials
The anion in lime (CO3

2-) neutralizes the H+

Ca2+ displaces H+ into the soil solution
Gypsum has been used to address low subsoil 
pH issues that result in high Al
Large gypsum applications can actually lower 
pH by the “salt effect”
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Gypsum and the never ending saga of 
Ca to Mg ratios

Result of a 100 year old soil testing 
philosophy that suggests the need for a 
balance of exchangeable cations
65 % Ca, 10 % Mg, 5 % K, and 20 % H
Ideal total Ca:Mg of 5.4
Gypsum or hi-cal lime often 
recommended to adjust the ratio



Gypsum and the never ending saga of 
Ca to Mg ratios

Sand: 250 ppm Ca/50 ppm Mg
Silt loam: 2500 ppm Ca/500 ppm Mg
Modern soil testing philosophy measures 
exchangeable Ca and Mg
Several time crop need of Ca and Mg 
delivered to the root surface by mass flow
While soil and plant Ca:Mg is changed, 
crop yield is not affected by Ca:Mg



Wisconsin soil test guidelines (A2809)



Wisconsin soil test example



Effect of Ca:Mg on plant Ca:Mg, base saturation, 
and alfalfa yield (adapted from Simson et al., 1979)

----- Ca:Mg ----- -- Base Saturation (%) -- Yield (t/a)

Soil Plant Ca Mg

2.3 2.2 34 35 3.3

4.8 2.9 49 17 3.4

8.4 3.3 62 12 3.2



Relationship between selected soil test parameters and 
various experimental measures at Marshfield, 1993

 

 
Soil test 

parameter 

 
Alfalfa 
yield 

 
Alfalfa 
stand 

 
Weeds

 
Alfalfa quality 

 
Earthworms

     
CP ADF NDF

 

pH ** NS NS  * NS NS NS 
OM **(-) **(-) * *(-) NS NS * 
Exch Ca NS NS NS NS NS NS NS 
Exch Mg NS NS NS NS NS NS NS 
Exch K ** **(-) NS NS NS NS NS 
Exch 
Ca+Mg+K 

NS NS NS NS NS NS NS 

Ca:Mg NS NS NS NS NS NS NS 
 

 

Schulte et al, 1995Schulte et al, 1995



Gypsum as a soil amendment

Ca is the dominant cation in Wisconsin soils
Ca promotes colloid flocculation 
i.e. potentially improves structure and enhances 
related properties

Aggregate stability and aeration
Infiltration and water holding
Tilth

Well known as an amendment to address high 
Na in sodic soils
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High sodium soils in Wisconsin?

Possible situations
Cheese plant or other 
wastewaters
De-icing salt 
accumulation
Brain cramp instances

Assume CEC of 20 and 
15 % Na saturation

Apply 2.5 t/a gypsum



By-product sources of gypsum

Phosphate fertilizer production
FGD (Flue Gas Desulfurization)
Scrap wallboard
Issues include:

Metal or radioactivity contamination
FGD Sulfite content
Storage, handling, transportation



Arlington FGD study (preliminary results)

Part of a larger project 
Compare FGD vs. mined product
Applied and seeded alfalfa in 2009
Measure

Yield, stand, soil test, tissue content
Soil physical properties
Hg movement in soil



Arlington FGD study 



Effect of FGD gypsum on alfalfa yield, stand, 
and soil test (Arlington, WI 2009)

Treatment Yield Stand Soil test Ca Soil test Mg

t/a t/a plts/sq ft --------- ppm ---------

Rate 0.87 0.93 0.02 0.15

0 0.88 7.6 1848 556
1 FGD 0.83 6.4 2061 561
2 FGD 0.85 8.1 2006 456
4 FGD 0.83 7.8 2345 542
1 GYP 0.73 8.9 1958 573
2 GYP 0.76 7.1 1906 480
4 GYP 0.70 7.9 2215 535
Source 0.14 0.28 0.24 0.82



Effect of gypsum application on the soil 
water content of a Plano silt loam
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Crushed wallboard

Scrap from new construction 
Estimated “waste” 1 – 1.5 lb/sq ft
Green building
Alternative to landfilling, but 
handling issue
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Gypsum application and P runoff
Suggested remedial 
application of gypsum 
Potential two-fold impact

Improved aggregation and 
infiltration
Ca precipitation of dissolved 
reactive phosphate (DRP)

DRP is small fraction of soil P
Still must maintain farm 
conservation framework
Minimal evaluation on 
Wisconsin soils
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Summary
Gypsum is an excellent source of Ca and S
Various by-product material are acceptable
There continues to be no support for the 
management of Ca:Mg
Relatively large applications of gypsum can 
change soil properties
There is some evidence that gypsum or other 
Ca sources can influence P loss
More research is needed before a 
recommendation can be given
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