Introduction

Soil can be both a source and a sink of C.
Winter cover crops with conservation tillage in corn-soy

rotations has the potential to Improve many ecosystem
Services.

Cover crops can reduce N and P loss by increasing water and
nutrient demand In agroecosystems.

Pennycress may be grown as a cover crop and help improve
soll as part of a regenerative ag system.

Objective
Measure mineralization rates of cover crop residues during
the summer growing season.
Measure N and P in soil and soil pore water.
Determine the impact of cover crops on corn and soybean
yields.

Materials and Methods

The experiment will be conducted at Illinois State Univ.
Research Farm and Western lllinois Univ. Research Farm.
Cover crops were drilled in October 2022 and soybean will
be planted in Spring 2023.

Soil samples were collected to a depth of 30 cm In the fall
2022 and will be done prior to planting corn or soy In the
spring for N and P analysis.

Cover crop biomass will be measured in the spring.
Ceramic lysimeters will be used to sample soil porewater In
the root zone (45 cm) and near subsurface drainage depths
(90 cm).

Soybean yield will be measured in the fall 2023.

Seeding dates:
September 17, 2020
October 23, 2021
October 16, 2022

Plot size: |5 x 50 feet
750 ft?

Treatments
Control
Pea, clover, radish, oat

Wild Pennycress
Cereal rye Block IV

Annual ryegrass - 2021

Golden Pennycress -2021

Hybrid Rye from KWS
added in 2022

Seed for treatment 2,4, and 5
donated by ProHarvest

Figure 1. Experimental design highlighting cover crop treatments

Results
 From spring 2021 to spring 2022, the soil organic matter

content in the 0-2 cm horizon increased from 7.47% to 7.73%
for PC, 7.61% to 9.56 % for PCRO, and decreased from

11.48% to 8.14% to for CR (Figures 6).

 Maize vyield following the winter cover crops was
13.86 Mt hatl from the fallow control, 12.52 Mt ha! from
PCRO, 12.05 Mt hal from PC, and 10.92 Mt ha'! from CR.
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Figure 5. Growth of winter cover crops on June 3, 2021: Pennycress,

cereal rye, and a mix of peas, clover, radish, and oats
Figure 2. Establishment of winter cover crops on Nov 22, 2022
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Figure 3. Cover crop biomass harvested in 2021 (black) and 2022 (red)
Figure 6. The changes In soil organic matter distribution through a

soil profile divided into smaller sub-sections by the effect of PC,
PCRO, and CR cover crop growth in fall and spring. (A) Fall 2020
(B) Spring 2021 (C) Spring 2022
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Future Plans

. Evaluate the impact of selected cover crops on soil and
soil porewater N and P content.

. Measure mineralization rates of cover crop residues
during the summer growing season.

. Estimate carbon sequestration of selected cover crops in
corn-soy rotation.

. Determine yield and evaluate the economic impacts of
Including cover crops in a corn-soybean rotation.
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Figure 4. Corn yield following cover crops harvested on October 16, 2022
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