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• Cover crop adoption for a decade can improve soil 
properties, which ultimately can lead to more 
productive soils. 
• Decreases in bulk density will likely depend on the 
type of cover crop (legume vs non-legume), termination 
time, and the number of years in cover crop 
(Thilakarathne et al., 2023).
• The combination of cover crops and reduced tillage 
can be a successful strategy to build soil organic matter 
(Sainju et al., 2002).

Conclusions

• Mean soil bulk density was lower in 2025 (1.16 g cm-3) 
compared to 2015 (1.46 g cm-3) likely due to adoption 
of management practices such as no tillage and cover 
cropping.

• Soil bulk density was lower at soil depths (0-2 cm), 
showing 16.5% lower bulk density than the sub-
surface layer (2-6 cm).

• Cover crops treatments resulted in lower bulk density 
values (0.95 - 1.05 g cm-3) compared to no cover crop 
treatments (1.15 - 1.20 g cm-3). 

• The HVxRT treatment recorded the lowest bulk density 
at both depths (0.97 g cm-3 at 0-2 cm and 1.17 g cm-3 
at 2-6 cm).

• Soil organic matter (SOM) at 0-6 cm was greater 
across all treatments in 2025 compared to 2015.

• During 2015, the HVxRT treatment recorded the 
highest SOM at both depths (2.15% at 0-6 cm and 
1.18% at 6-12 cm) as compared to other treatments 
while in 2025, ORxNT (2.63%) and HXxNT (2.54%) 
showed similar results.

• Soil aggregate stability increased substantially from 
2014 to 2021 across all treatments.

• Cover crop treatments (CCxNT and CCxT) exhibited 
greater soil aggregate stability than no-cover 
treatments (NCxT and NCxNT) in 2021.

• The CCxNT treatment showed the greatest aggregate 
stability (49.64%) among all treatments in 2021.

Discussion

• Complete Randomized Design (CRD) with 3 replicates of 6 
treatments.
• The experiment included two factors: tillage practice [no-till 
(NT) and reduced tillage (RT)] and cover crop practice [cover 
crop (CC) and no–cover crop control (NC)], resulting in four 
treatment combinations (CC × tillage).
• Crop rotations: 

• CCNT (Corn-Cereal rye-Soybean-Hairy vetch - NT)
• CCT (Corn-Cereal rye-Soybean-Hairy vetch - RT)
• NCNT (Corn-Fallow-Soybean-Fallow - NT)
• NCT (Corn-Fallow-Soybean-Fallow – RT)

• Soil bulk density (BD) samples were collected at 0-2 cm and 
6-12 cm and measured using the core sampler method in 
2015 and 2025 (Blake and Hartge, 1986).
• Soil organic matter was analyzed at 0-6 cm and 6-12 cm in 
2015 and 2025. Samples were dried, ground to powder and 
shipped to Brookside laboratory for analysis.
• Aggregate stability of soil was analyzed in 2014 and 2021 
using Kemper and Rosenau, (1986) method.

Experimental Design and Methods 

Introduction
• Cover crops can be included in rotation with cash crops to 

minimize nutrient losses and improve soil properties.  
• Soil property benefits tend to accrue gradually over years or 

decades.
• Tillage-based operations can negatively influence soil 

properties, therefore, no-till (NT) and reduced tillage (RT) 
are best management practices (BMPs) adopted by farmers 
in Illinois to reduce erosion and improve crop production.

• Accordingly, a long-term study was initiated in 2015 at 
Southern Illinois University’s Research Farms to determine 
the effects of different cover crops and tillage systems on 
soil properties.

Oats + Radish Hairy Vetch No CC
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Future Research

• Monitoring soil aggregate stability will resume beyond 
2021 to assess long-term responses under existing 
cover crop and tillage practices.
• Future research will also evaluate the effects of cover 
crops and tillage practices on earthworm populations.

Figure 1. Study site location and field layout

Figure 2. Mean soil bulk density at 0-6 cm in 2015 and 2025 (left) and different depths in 
2025 (right).

Figure 3. Mean soil bulk density by rotation and tillage in 2025 at 0-2 cm (left) and 2-6 
cm (right)

Figure 4. Mean soil organic matter by rotation and tillage in 2015  and 2025 at 0-6 cm 
(left) and 6-12 cm (right)

Figure 5. Comparison of soil aggregate stability under cover crop and tillage across two 
years (2021 and 2024)
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