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Impact of gypsum on crusting, 
seedling emergence and 

aluminum toxicity 

Why we are working with gypsum 

What we are doing 

Some results

AGENDA

To talk about our experiences using gypsum

Arkansas

Corn: 500,000 
Sorghum 150,000 
Cotton 400,000
Rice         1,300,000
Soybean 3,500,000
Wheat 500,000

250 mi

Size: About 53,000 sq. Mi
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Soil testing is free

$2.5 tonnage fee

225,000 samples per year

80% of samples taken for VRT

Why are we working with gypsum ?

Alluvial soils

250

Most of our soils have on average 0.5% organic matter

Many of our soils are 70% silt !
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Effect of Soil Crusting on Seedling Emergence

When soils crusts, farmers will run a device that 

breaks the crust. This practice, however, can affect 

seeds that had begun germinating

Farmers have to plant 3-4 seeds together to break 
the crust that may prevent them from emerging. 
This results in increasing planting costs.

Water Use Efficieny
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The Delta region  will experience irrigation water shortages in the future, any 
practice that results on increasing water use efficiency will be adopted.

Soil Crusting Reduces Water Infiltration

Soil Moistute 7 inches deep
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Irrigation (approx 3 inches, furrow)

Hipoxic Zones

Diaz & Rosenberg, Science, 2008 

Arkansas is ranked 4th

in contribution of N 

and P to the Hypoxia 

in the Gulf of Mexico

Fragipan

Fragipan

A Fragipan is a subsoil 

diagnostic horizon found 12-18 

inches deep with high 

aluminum concentration and 

very low soil pH,
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pH Stratification with Soil Depth Aluminum Solubility and Soil pH
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(L. Espinoza, U of Arkansas)

Effect of Aluminum on Roots

Source: Clemson Univ., 1999.

(D. Anderson, U of FL)
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Fragipans in Lee County, AR

(around 150,000 acres) Why are we working with gypsum ?

Soil crusting is a major problem
Impaired emergence
Surface runoff
Low water infiltration

Subsoil acidity

So, what have we done ?
Study using rainfall simulators to assess the effect of gypsum on emergence
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Cotton Seedling Emergence Based on Treatment

500 ft 500 ft x 28 rows 38-inch

Study Site (60 acres)

Typic Fragiaqualfs Henry 

7 inches deep

15 inches deep

Soil Moisture Levels in a Fragipan Demonstration Sites

Flowmeter

Easy Pan
(UGA)

Atmometer

Soil moisture
monitoring

Weather 
Station

ECH2O EC-5 
Decagon Sensors

Em5b 
Decagon

Data Collection 
Systems

Sensors installed 
5 inches and  
15 inches 
deeps in soil layers

Standard
Evaporation

Pan
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Soil pH Stratification
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Check 1 Ton/acre 2 Ton/acre

Effect of Gypsum on Exchangeable 
Aluminum 

Average root tip 
depth = 19 inches

Average root tip 
depth = 11 inches

2 T/acre Control

2 T/acre

Check

Soil Moistute 7 inches deep
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Soil Crusting Reduces Water Infiltration

Control (no Gyp)

2 T/acre

irrigation
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Soil Moisture LevelControl

2 T/acreNote “dry” soil at the bottom

Note “wet” soil at the bottom

Spatial Soil pH variability 

0 – 6 inches 6 - 12 inches 12 - 24 inches

Temperature Gradient in a 40 acre field
recently irrigated

80 0F

86 0F

91 0F
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Gyp

Gyp

Soybean

Cotton

Cotton

Gypsum – Irrigation Studies (Lon Mann Station)
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Effect of FG-Gypsum on Water Infiltration

2012,  7 inches

2012,  18 inches

0.0

15.0

30.0

45.0

6/15 6/25 7/5 7/15 7/25 8/4 8/14 8/24 9/3

S
o

il
 m

o
is

tu
re

, %

Days

0 T 1 T 2 T 3 T

2013,  18 inches

0.0

15.0

30.0

45.0

6/15 7/5 7/25 8/14 9/3

S
o

il
 m

o
is

tu
re

, %

Days

0 T 1 T 2 T 3 T
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Small plot research showing the beneficial effect of gypsum on water infiltration
During the second year of application. Water sensors were placed at 7 and 18 
inches deep.

Soil Moisture Trends in Plots with
Varying annual applications of Gypsum

Gyp

Gyp

Soybean

Cotton

Cotton

Gypsum – Irrigation Studies (Lon Mann Station)
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2013 2014Plants per acre

Soybean Stand Establishment According 
to Treatment 

(Dr. P. Francis, UAM)
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Gypsum – Irrigation Studies (Lon Mann Station)
Sensors
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Soil Moisture Trends in Plots with and 
without Gypsum in Soybean Study
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Summary

Leo Espinoza, Ph.D. 

Associate Professor -Soil Scientist

lespinoza@uaex.edu

Thanks!


