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Introduction

• In corn/soybean rotations, agricultural systems 
can lead to soil degradation through processes 
such as erosion and loss of soil organic matter 
(SOM) as well as contributing to environmental 
issues such as sediment or nutrient loss and 
greenhouse gas emissions. 

• Practices such as reduced or no-till can help 
decrease the negative impact
• Tillage removes residue à loses organic matter 

(OM)
• Intensifying cropping systems with species like 

winter cereals can improve soil health by 
improving soil physical properties, reducing 
erosion, enhancing porosity, increasing carbon 
input, and increasing SOM. There can be negative 
impacts such as yield penalties in the following 
cash crop due to issues such as pest pressure or N 
immobilization, increased N2O emissions, and 
decreased profit. Modifying management with 
different termination methods could alleviate 
some of these issues. But will they all gain the 
same benefit?

• Determine the effects of intensifying corn-
soybean systems with winter cereal cover crops 
(WCCCs) on (i) soil aggregate size distribution; (ii) 
water stable aggregates; (iii) bulk density; (iv) 
active carbon; (v) C:N; and (vii) SOM.

• Answer the questions:
What are the medium-term impacts of 
1. adding cover crops on soil physical properties 

compared to fallow?
2. different cover crop termination methods on 

soil aggregate distribution and stability in 0-5 
and 5-15 cm depths?

3. different cover crop termination methods on 
soil C:N, POXC, and OM in 0-5, 5-15, 15-30, 30-
60, and 60-90 cm depths?

• Sampling in April 2023 following rye termination (Fig.2).

What are the medium-term impacts of :

1. Adding cover crops on soil physical properties 
compared to fallow?

a)  Aggregate stability and bulk density (LT and ET) 
were improved with the use of cover crops.

2. Different cover crop termination methods on soil 
aggregate distribution and stability in 0-5 and 5-15 
cm depths?

a) LT had the highest impact on distribution while all 
termination methods improved aggregate 
stability in the 0-5cm interval.

3. Different cover crop termination methods on soil 
C:N, POXC, and OM in 0-5, 5-15, 15-30, 30-60, 60-
90 cm depths?

a) For POXC, LT was lowest in 0-5 and highest in 5-
15cm depths. Data suggests LT has greatest 
impact on OM. C:N not significantly affected.
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• Aggregate size distribution: stacked sieve method (<0.053 
mm to 6.3-8 mm). Dry aggregates (0.25-2 mm and 2-4.75 
mm): wet-sieving apparatus to determine stable and 
unstable aggregates.

• Bulk Density (0-5, 5-15, 15-20, 30-60, 60-90 cm): using a 
cylindrical core sampler, dried, and weighed to calculate 
bulk density using the formula: BD = Md/Vc [BD: bulk density, 
Md: dried soil Weight, Vc: soil volume].

• Deep cores dried and ground through 2mm sieve. OM 
determined through LOI, active carbon through POXC, and 
C:N using elemental analyzer.

• Data were analyzed using repeated measure (depth) in PROC 
MIXED (SAS inc.). Mean separation using Tukey.

We thank Oladapo Adeyemi for help with soil sampling, 
Randy Lange for maintaining the plots, and the 
Sadeghpour and Brevik lab for assistance in data 
collection and processing. We thank Illinois NREC for 
funding this research. 

Randomized 
complete block 
design (RCBD) with 
4 replications and 2 
sites at the 
Agronomy 
Research Center 
(Fig1).

Crop rotation –
Cereal Rye (CC) - 
Soybean – Winter 
Wheat (CC) – Corn

Treatments:
1.No cover crop control (NOCC)
2.Cover crop with early termination (ET)
3.Cover crop with late termination (LT)
4.Cover crop with residue removed (RR)

POXC

4 Deep Cores

Fig. 3. a, b. Effect of cropping system on dry aggregate size distribution 
(%) at a) 0-5 cm and b) 5-15 cm soil depths. 

Fig. 4. Effect of cover cropping 
system on %  water stable 
aggregates for the 0.25-2 mm 
fraction at soil depths 0-5 cm and 
5-15 cm under different cropping 
systems. 

At 0-5, 5-15, and 30-60cm depths, preliminary data 
shows LT has higher OM than other treatments 
(Data not shown). 

Fig 5. Effect of cropping system on soil 
C:N at different sampling depths. 

Fig. 7. Bulk density (g cm⁻³) at soil depths

At the 0-5cm depth, contrast analysis shows that compared 
to fallow, the use of cover crops significantly increases % of 
water stable aggregates (p<0.05) (Fig. 4).

In both depths, percentage of 4.75-7mm aggregates is higher 
in LT than the fallow treatment (p<0.05). In contrast analysis, 
percentage aggregates for 1-2mm (0-5cm and 5-15cm) and 
0.5-1mm (5-15cm) is higher in fallow than the other 
treatments (p<0.05) (Fig 3).
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Fig 6. Effect of cropping system on soil 
POXC at different sampling depths. 
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There was no 
difference in soil C:N 
between the 
treatments at any 
depth (Fig. 5). 

At 0-5cm, in contrast 
analysis LT had 
significantly lower 
POXC than fallow 
(p<0.05). While not 
significant, ET POXC 
is highest in 5-15cm 
(Fig. 6).

At 0-5, in contrast 
analysis LT and ET had 
lower BD compared to 
fallow and RR (P<0.1). 
At 5-15 cm, fallow is 
significantly lower 
than all other 
treatments (p<0.05) 
(Fig. 7).
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Fig. 1. Map of site location.
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Fig. 2. Workflow from field collection of samples to laboratory analysis. 
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