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Benetfits of Gypsum

* Improve soil properties
— Improve water infiltration
— Control soil erosion and crusting
— Nutrient soil for crops (Ca and S)

— Alleviate the effects of subsoil acidity (Al
Toxicity)

e Reduce contaminates in water runoff.



ARS MultirLlecationtGypsum study

Use of FGD Gypsum to Improve Crop and Forage Production and
reduce P loss on Erodible Soils of the South

Research Goals

e Establish rates of FGD gypsum Eﬁi\gf,,;«;; i
and poultry litter A

* Document improvements in
water quality

* Develop guidelines for use of
FGD gypsum
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FGD-Gypsum & Poultry
Litter

Poultry Litter (tons/acre)

Gypsum (tons/acre)
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Water Quality

What is quality of water in the U.S.

* 45% of river miles are impaired
* 47% of lake acres,

* 32% of estuarine water is impaired.

Agriculture is considered to be one of
the major contributors to water quality

Phosphorus loss from agriculture

Poultry Industry

— Improper disposal of waste from poultry
iIndustry







sum Interaction with Soluble F






FGD-Gypsum & Poultry Litter

Poultry Litter (tons/acre)

Gypsum (tons/acre)










Runoff as % of Rainfall
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Soluble P in Runoff
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Gypsum




Soluble P
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Soluble Reactive Phosphorus (mg L)
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Soluble Reactive Phosphorus (mg L)
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Soluble Reactive Phosphorus (mg L)

Six Weeks Runoff

2.2 4.4

FGD Gypsum (Mg ha!)

8.9

10 min
30 min

==fe=60 min



Soluble Reactive Phosphorus (mg L)

Six Weeks Runoff

50% reduction
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End of Season Runoff

——
=

':\
-
en
=
N
s
Qo
<=
(oF
wn
Qo
<=
[a®
O
2
+~=
Q
<
[}
R~
[P
e
=
)
N

2.2 4.4

FGD Gypsum (Mg ha'!)




End of Season Runoff

34% reduction
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Watts D.B., and H. A. Torbert. 2009.
Impact of Gypsum Applied to Buffer Strips

on Reducing Soluble P in Surface Water
Runoff. J. Environ. Qual. 38:



Percent soluble P reduction

c
e
-

O

>
©

o

—_
—-—

c

O}

O

—_

O]
o

1 + buffer 3.2 + buffer 5.6 + buffer

Rate of gypsum Mg ha




Runoff
<0.50 pg/L

_I
~
(@]
=2
A
c
O
-—
(©
e
C
O]
@)
cC
O
&)

Poultry Litter

FGD Gypsum




Not Detected
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Cotton and Soybeans

Conventional tillage vs. No-tillage

Milan, TN



Results
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Comments: Calcium and sulfur distributions with soil depth indicate that three consecutive
years of surface applied FGD gypsum amendments on no-till cotton have resulted in
significant increases in these essential plant nutrients at depth.

Note: 0, 2.24, 4.48, and 6.72 Mg ha-1 correspond to 0, 1, 2, and 3 tons/acre.



Soil Physical Characterization




Soil penetration
resistance, 2012
VY HEL M

* Cone penetrometer
measured integrated total
force required to reach a
12-inch depth

* Crop row and middle of
row (wheel track and non-
wheel track)

* In all row positions,
resistance tended to
decrease in plots treated
with FGD gypsum,

FGD

gypsum
Tillage rate

tons/acre

Conventional

Non-wheel
track
middle

Wheel
track
middle




Soil water content during the
2009 growing season Verona,
MS

 Water content was measured with TDR
only in 2009

* (T plots showed little difference until
end of the growing season, when 3 tons/
acre FGD held more water

 NT showed a more consistent advantage
for the 3 tons/acre FGD treatment, with
the difference starting earlier in the
growing season

« Slightly higher soybean yields in NT may
have resulted from the increased
moisture
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Volumetric water content, %

Conventional till, 0-30 cm
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Soil water content,
M i Ia n TN 2011 Water Content Data
) : i -

TDR soil water content, 2011
Rainfall and mean volumetric

Avg. % Soil Water Content (top 45¢cm)
~ ~N w w

soil water content for the top M _

45 cm as affected by tillage —--- s 11
mmmm s
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With exception of two dates,
3 tons/acre NT plots Rainfall Events (in.)

consistently had higher soil
moisture

NT cotton yields were higher
in 2011
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= iennessee Valley Experiment Station
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Produced by the Dept. of Geography
Callege of Arts and Sciences
The University of Alabama
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