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COVER CROPS
BACKGROUND & THE WEB-BASED DECISION SUPPORT TOOL
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Overview of Cover Cropping

Dr. Shalamar Armstrong
Purdue University, Agronomy



Ultimately, the goal of most 
farmers is to operate in a 
Sustainably Intensified 

Agriculture (SIA) System 

Cover crop inclusion within conventional cropping systems 
is an aggressive and obvious step towards SIA



However, <5% of row crop acres in the UMRB receive cover crops 

covercropimages.sare.org



Planting Corn
Last Year’s Corn Residue

Cover Crop Residue

How much 
biomass did 
I generate?

How much N 
did I conserve 

in the biomass?

?

How much CC N 
will be of use to 

my cash crop 
and when?

How much 
CC biomass 
Carbon did I 

generate?

Should I expect N 
immobilization and

can I adjust 
management?

What adaptive 
Management is 

needed to 
maintain/increase 

Yield?

Remaining questions concerning Cover Crop 
adoption



Background 
Modeling 
Capabilities

Dr. Rabin Bhattarai
University of Illinois, ABE



Decision Support System for Agrotechnology Transfer 
(DSSAT): Model Structure

Soil Conditions Weather Data

Crop Management Genetics Coef.

Model

Simulation

Plant Growth/Yield Soil Water/Nitrogen 
Dynamics

Open-source crop 
simulation software 

package; over 42 crops

Simulates growth, 
development and yield 

based on soil, plant 
and weather 
information

Separate simulation 
for soil nitrogen and 

water dynamics



Cereal Rye as winter cover crop
• CERES-Wheat model of DSSAT – used as a proxy model for cereal rye 

• Lethal temperatures for both the crops are different:
⁃ Cereal Rye: -25 to -30°C (-13 to -22° F)
⁃ Winter Wheat: -10 to -15 °C (14 to 5° F)

• Lethal temperatures in DSSAT were adjusted to 
replicated the observed biomass 



Biomass Validation (SCC)



Biomass Validation (SCC)



Background on Web-Tool Development

Sandeep Puthanveetil Satheesan
National Center for Supercomputing Applications (NCSA)

University of Illinois



CoverCrop Analyzer

R&D

Crop Simulation 
Models

WEB 
APPLICATION 1

+EXPERTS

Providing Easy 
Access to Crop 

Model(s)

E.g., DSSAT

Standardization & 
Integration of 

Models
EXTENSIBLE 
FRAMEWORK

+EXPERTS

Reusable set of 
components for 

simulation-based 
farm web 

applications

WEB 
APPLICATION 2

+EXPERTS

Providing Easy 
Access to Crop 

Model(s)

WEB 
APPLICATION …

+EXPERTS

Providing Easy 
Access to Crop 

Model(s)

WEB 
APPLICATION 3

+EXPERTS

Providing Easy 
Access to Crop 

Model(s)

WEB 
APPLICATION …

+EXPERTS

Providing Easy 
Access to Crop 

Model(s)

WEB 
APPLICATION …

+EXPERTS

Providing Easy 
Access to Crop 

Model(s)





Web-Tool: Architecture and Components
Publication: Sandeep Puthanveetil Satheesan, Rabin Bhattarai, Shannon 
Bradley, Jonathan Coppess, Lisa Gatzke, Rishabh Gupta, Hanseok Jeong, Jong S. 
Lee, Gowtham Naraharisetty, Michal Ondrejcek, Gary D. Schnitkey, Yan Zhao, 
and Christopher M. Navarro. 2019. Extensible Framework for Analysis of Farm 
Practices and Programs. 

In Proceedings of the Practice and 
Experience in Advanced Research 
Computing on Rise of the Machines 
(learning) (PEARC '19). Association for 
Computing Machinery, New York, NY, USA, 
Article 11, 1–8. DOI: 
https://doi.org/10.1145/3332186.3337063



CoverCrop Analyzer
covercrop.ncsa.illinois.edu



CoverCrop
Analyzer 
Demonstration

Jonathan Coppess

covercrop.ncsa.illinois.edu



Thrust 5:
Technology Adoption

• Researchers with the AIFARMS Institute at the University of Illinois 
Urbana-Champaign are inviting a diverse set of farmers to join a small-group 
meeting on April 5, 6, 7, 8, or 9

• During this event, we would like to hear from you on whether you plant cover 
crops on your fields and what factors played a role in planting or not planting 
cover crops.

• We want to learn from you and build more “tools” to address your challenges.

• Email: ndbowman@illinois.edu for information or to sign up.

mailto:ndbowman@illinois.edu


Thanks to



Thank You!



CoverCrop Analyzer
https:// covercrop.ncsa.illinois.edu

publications 
https://go.illinois.edu/CoverCropAnalyzer
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