
Traditional corn and soybean cropping systems leave fields bare for

extended periods, leaving soil vulnerable to erosion and nutrient

losses. These losses have far-reaching environmental consequences. 

Annual cover crops are effective in alleviating these issues, but these

systems require management at busy times on farm and have low

adoption rates.

The PGC approach proposes the use of continuous soil cover

through perennial plant species growing in conjunction with the

annual row crop.

The PGC system may provide ecosystem services similar to an annual

cover cropping system at a lower cost and management burden,

enabling wider adoption and it may also have similar yield.

PGC systems require careful management of competition to

reduce or prevent yield losses and further research into

complementary perennial cover crops is required.

The RegenPGC project is a transdisciplinary team, working on several

objectives to screen corn hybrids and cover crop species, develop

successful management strategies, and quantify the environmental

impacts of the system. 

Goal: De-risk PGC and quantify environmental impacts

Soil Health and Nutrient Management

Lack of continuous soil cover and living root systems

throughout the year in corn belt agriculture leads to soil

erosion, nutrient losses, and declining soil health.

Intercropping grain row crops  with PGC has a potential to

reverse these trends.

Quantify the changes in physical, chemical, and biological

indicators of soil health achieved in PGC by comparing several

key aspects to conventional systems, including:  water

movement , soil fertility, carbon storage, aggregate stability,

and compaction.

Quantify the changes in nutrient cycling, retention, and plant

availability achieved by PGC by measuring nutrient

leaching/retention potential and nutrient loss via greenhouse

gas (GHG) emissions.
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Plant Breeding and Genetics

Improper management practices in cropping systems can

have a detrimental effect on cash crop yields.

Understanding and effectively manipulating crop

environments are vital for cultivating two different crop

species without competition in the PGC system.

Develop and test best management practices for PGC-maize.

Investigate mechanisms of shade avoidance response (SAR).

Optimize cash crop planting conditions.

Investigate seed characteristics associated with early-season

cash crop growth and response to groundcover (Iowa).

Investigate pest dynamics in PGC-Maize systems (KY).
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Ecosystem Services and Modeling
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Modeling

Modeling the PGC system provides informed details about it's

benefits and ecosystems services such as reducing soil erosion

and lowering runoff. We have found Environmental Policy

Integrated Climate(EPIC) and Agricultural Production Systems

sIMulator(APSIM) suitable.

Quantify PGC’s potential for decreased flood risk and improved

drought resiliency compared to conventional cropping

systems.

Quantify PGC’s enhanced ecosystem service sustainability

indicators and compare them with conventional systems.
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Competition between maize and PGC may lead to reduced corn

yields.

Screening for superior groundcovers and maize hybrids that

minimize competition between species will enhance PGC’s

economic viability through yield improvement and reduced

management requirements while reducing the chemical input

requirements.

Screen existing maize genotypes for shade avoidance response 

Test the adaptation of elite, locally adapted, and commercially

available maize hybrids and soybean varieties to a PGC system.

Identify and develop superior PGC germplasm and enable the

design of novel breeding strategies and provide the opportunity

to establish dedicated breeding programs for PGC varieties.

Identify the appropriate corn growth stage that warrants a

suppression of PGC to prevent yield loss and promote efficient

resource use.
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Crop Ecology and Management

Can we regenerate our land and water systems using the perennial groundcover (PGC) system? An overview.
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Learn more at Regenpgc.org
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