Long-Term Impact of Cover Crops and Tillage on Soil Properties of a Southern Illinois Field
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 Cover crops can be included in rotation with cash crops to Soil Bulk Density Across Years Soil Bulk Density Across Soil | . . B
minimize nutrient losses and improve soil properties. 2015 and 2025 (0-6 cm) Depths (2025) * Mean soil bulk density was lower in 2025 (1.16 g cm™)
» Soil property benefits tend to accrue gradually over years or 1.60 1.40 compared to 2015 (1.46 g cm~) likely due to adoption
decades. —~ 1.40 : — 190 of management practices such as no tillage and cover
* Tillage-based operations can negatively influence soil E 1.20 <\EJ 1.00 I cropping. |
properties, therefore, no-till (NT) and reduced tillage (RT) 2 1.00 2 050 * Soil bulk density was lower at soil depths (0-2 cm),
are best management practices (BMPs) adopted by farmers | g g':g 3 0.60 showing 16.5% lower bulk density than the sub-
in Illinois to reduce erosion and improve crop production. g 0'40 8 .40 surface layer (2-6 cm). | |
* Accordingly, a long-term study was initiated in 2015 at = 00 = 90 » Cover crops treatments gesulted in lower bulk density
Southern Illinois University’s Research Farms to determine | = " = o.oo values (0.95 - 1.05 g cm™) co_:rsnpared to no cover crop
the effects of different cover crops and tillage systems on 2015 05 ' 09 o pE o treatments (1.15-1.20 gcm™). |
soil properties. * The HVXRT treatment recorded the lowest bulk density
Figure 2. Mean soil bulk density at 0-6 cm in 2015 and 2025 (left) and different depths in at both depths (0.97gcm=at0-2cmand 1.17 gcm3
Experimental Design and Methods s | at 2-6 cm).
Mean Soil Bulk Density (0-2 Mean Soil Bulk Density (2-6 * Soil organic matter (SOM) at 0-6 cm was greater
- Complete Randomized Design (CRD) with 3 replicates of 6 ¢m) under Tillage and Cover cm) under Tillage and Cover across all treatments in 2025 compared to 2015.
treatments. Crop Treatments in 2025 Crop Treatments in 2025 » During 2015, the HVXRT treatment recorded the
» The experiment included two factors: tillage practice [no-till mg 1421 T 1; highest SOM at both depths (2.15% at 0-6 cm and
(NT) and reduced tillage (RT)] and cover crop practice [cover W 4 g 2 1.0 1 -1.80/? at 6-12 cm) as compared to other treatments
crop (CC) and no—cover crop control (NC)], resulting in four %‘ 0.8 ;; 0.8 while In 2925’ ORXNT (2.63%) and HXXNT (2.54%)
treatment combinations (CC x tillage). S 0.6 2 0.6 shc.)wed similar resg.lts.. |
» Crop rotations: § 0.4 é 8-421 * Soil aggregate stability increased substantially from
« CCNT (Corn-Cereal rye-Soybean-Hairy vetch - NT) @ 8'§ S 00 2014 to 2021 across all treatments. N
« CCT (Corn-Cereal rye-Soybean-Hairy vetch - RT) - QE D>C< % . é é O>C< D>E< D>,_E< % * Cover crop treatments (CC.X.NT and CCxT) exhibited
« NCNT (Corn-Fallow-Soybean-Fallow - NT) g % 5 = 9 § & = 9 3z 9 3 greater soil aggregate stability t.han no-cover
 NCT (Corn-Fallow-Soybean-Fallow — RT) >z > z oz treatments (NCxT and NCxNT) in 2021.
» Soil bulk density (BD) samples were collected at 0-2 ¢cm and Figurg 3. Mean soil bulk density by rotation and tillage in 2025 at 0-2 cm (left) and 2-6 * The CCxNT treatment showed the greatest aggregate
6-12 cm and measured using the core sampler method in cm (right) stability (49.64%) among all treatments in 2021.
2015 and 2025 (Blake and Hartge, 1986). Mean Soil Organic Matter (0-6 Mean Soil Organic Matter (6-
* Soil organic matter was analyzed at 0-6 cm and 6-12 cm in cm) under Tillage and Cover 12 cm) under Tillage and Cover
2015 and 2025. Samples were dried, ground to powder and _ Crop Treatments — Crop Treatments Conclusions
shipped to Brookside laboratory for analysis. 9\; 2.60 f\_ 2.60
» Aggregate stability of soil was analyzed in 2014 and 2021 % 2.00 % 2.00
using Kemper and Rosenau, (1986) method. E 1.40 € 140 * Cover crop adoption for a decade can improve soil
% 0.80 I II | % 0.80 properties, which ultimately can lead to more
Cover Crop I'\:é:;:ch Site at Southern llling S %D 0.20 %D 0.90 prOdUCtive S?ilS. . -
ota ;e 5 5 =2 E £ B * Decreases in bulk density will likely depend on the
Wisconsin Logon | g % g % cZ>3 QZ>§ type of cover crop (legume vs non-legume), termination
TgEm.dL téi'.ﬁ?::y“"m" J= L2015 w9095 T 1 moome time, and the number of years in cover crop
B CorShv x No-tillage (Thilakarathne et al., 2023).
Wa EE:}'E?:!Q: /7 // " Figure 4. Mean soil F)rganic matter by rotation and tillage in 2015 and 2025 at 0-6 cm * The combination of cover crops and reduced tillage
T corsorx Thiage ///////////////// (left) and 6-12 cm (right) can be a successful strategy to build soil organic matter
llinois Indiana e— | pr— Effects of Cover Crops and Tillage on Soil Aggregate (Sainju et al., 2002).
Missouri | | == Stability
., = 50.00 Future Research
— = 40.00
2 30.00 * Monitoring soil aggregate stability will resume beyond
% 0.00 2021 to assess long-term responses under existing
Eé” 10.00 ] cover crop and tillage practices.
;E% o.oo I * Future research will also evaluate the effects of cover
' crops and tillage practices on earthworm populations.
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A D d o P e s  Figure 5. Comparison of soil aggregate stability under cover crop and tillage across two
Oats + Radlsh Hairy Vetch No CC years (2021 and 2024)
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