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Outline of PresentationOutline of Presentation

§§ Overview of compost/water use studyOverview of compost/water use study

§§ Use of irrigation cost software to Use of irrigation cost software to 
estimate potential energy savingsestimate potential energy savings

§§ Discussion of compost/water use field Discussion of compost/water use field 
study in Illinoisstudy in Illinois
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Soil Structure and Soil Structure and 
CompostCompost

§§ Compost binds clay minerals together, Compost binds clay minerals together, 
creating a granular or crumb soil creating a granular or crumb soil 
structure.structure.

§§ Improves water retention and infiltrationImproves water retention and infiltration
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Water Infiltration Water Infiltration 
and Retentionand Retention
§§ In sandy soils, compost will increase In sandy soils, compost will increase 

water holding capacity by absorbing water holding capacity by absorbing 
water.water.

§§ In high clay content soils, compost will In high clay content soils, compost will 
improve aggregation, allowing water to improve aggregation, allowing water to 
move through soil faster.move through soil faster.
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Use of Paper Mill Residuals and Use of Paper Mill Residuals and 
CompostCompost (Foley and (Foley and CooperbandCooperband))

§§ Study examined short and intermediate term Study examined short and intermediate term 
use of paper mill residuals and composted use of paper mill residuals and composted 
PMR in sandy soils in central WisconsinPMR in sandy soils in central Wisconsin

§§ Areas planted to potatoes in year one and Areas planted to potatoes in year one and 
snap beans in year twosnap beans in year two

§§ Applied at rates of based on N requirementsApplied at rates of based on N requirements--
22.4 dry Mg ha22.4 dry Mg ha ––1 1 (10 tons/Ac.(10 tons/Ac.--low rate) to low rate) to 
44.8 dry Mg ha 44.8 dry Mg ha ––1 1 (20 tons/Ac.(20 tons/Ac.--high rate)high rate)

Published in Journal of Environmental Quality 31:2086Published in Journal of Environmental Quality 31:2086--
2095 (2002)2095 (2002)
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Soil Water FindingsSoil Water Findings
(Foley and (Foley and CooperbandCooperband))

§§ Following 2Following 2ndnd application of amendments, application of amendments, 
all amended plots increased Plant all amended plots increased Plant 
Available Water by 5 to 45 percent Available Water by 5 to 45 percent 
compared to the control.compared to the control.

§§ This would have potentially reduced the This would have potentially reduced the 
average amount of irrigation water average amount of irrigation water 
needed by 10 to 90 percent.needed by 10 to 90 percent.
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What is the potential energy What is the potential energy 
cost savings from reducing cost savings from reducing 
irrigation cycles?irrigation cycles?



University of Illinois ExtensionUniversity of Illinois Extension

Irrigation Energy Cost Irrigation Energy Cost 
ComparisonComparison-- Developed by Developed by 
Kansas State UniversityKansas State University

http://http://www.oznet.ksu.edu/irrigate/Software/icost.xlswww.oznet.ksu.edu/irrigate/Software/icost.xls

Can input current energy costs along with Can input current energy costs along with 
information related to irrigation systeminformation related to irrigation system
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Inputs for energy costs in Inputs for energy costs in 
Central IllinoisCentral Illinois-- 160 Acre system160 Acre system
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At current prices, a At current prices, a 
reduction of one irrigation reduction of one irrigation 
cycle would reduce energy cycle would reduce energy 
costs by $270 to $620 on a costs by $270 to $620 on a 

160 acre system, depending 160 acre system, depending 
on the energy source usedon the energy source used
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If 3 to 7 irrigation cycles can If 3 to 7 irrigation cycles can 
be eliminated during a be eliminated during a 

growing season, this would growing season, this would 
reduce energy costs by reduce energy costs by 

approximately $800 to $4300 approximately $800 to $4300 
per year on a 160 acre per year on a 160 acre 

systemsystem
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Water ConservedWater Conserved

§§ Each irrigation cycle uses over Each irrigation cycle uses over 
850,000 gallons of water.*850,000 gallons of water.*

§§ Reducing 3 to 7 cycles per season Reducing 3 to 7 cycles per season 
would save 2.5 to 6 millions gallons of would save 2.5 to 6 millions gallons of 
groundwater.groundwater.

**Personal conversation,  Mason County Soil and Water ConservationPersonal conversation,  Mason County Soil and Water Conservation District Irrigation District Irrigation 
TechnicianTechnician
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Field StudyField Study-- Mason County Mason County 
IllinoisIllinois
§§ Rates of 0, 10, and 20 tons/acre of Rates of 0, 10, and 20 tons/acre of 

compostcompost
§§ Measure soil changesMeasure soil changes
§§ Measure soil moisture during growing Measure soil moisture during growing 

seasonseason
§§ Three replicationsThree replications
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Relative Soil Water Content Relative Soil Water Content 
during Growing Seasonduring Growing Season
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Lab StudyLab Study
Compost and Sand Compost and Sand 
MixturesMixtures
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Lab StudyLab Study
Compost and Sand Compost and Sand 
MixturesMixtures
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Lab ResultsLab Results
Compost/Sand MixtureCompost/Sand Mixture
§§ Appears any addition of compost will Appears any addition of compost will 

increase soil water retentionincrease soil water retention

§§ Increase in plant available water may not Increase in plant available water may not 
be huge with increases in compost %be huge with increases in compost %
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Future Field StudiesFuture Field Studies

§§ Using various mixtures of compost and Using various mixtures of compost and 
lake sedimentslake sediments

§§ Smaller texture soil particles may assist Smaller texture soil particles may assist 
with aggregation and creation of smaller with aggregation and creation of smaller 
pore space in sandy soils?pore space in sandy soils?
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SummarySummary-- Potential Potential 
BenefitsBenefits
§§ Use of compost may reduce irrigation Use of compost may reduce irrigation 

needs, reducing energy usage/costsneeds, reducing energy usage/costs

§§ Reduction of groundwater usageReduction of groundwater usage

§§ Traditional benefits associated with Traditional benefits associated with 
compost amendments (soil compost amendments (soil tilthtilth, etc.), etc.)


