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Introduction
• Cover crops act like a nutrient “catch crop” that keeps nutrients 

from being lost and recycles it for the next cash crop.
• Hairy vetch (cover crop) can increase nitrogen availability through 

biological N fixation and influence nutrient retention in soil.
• Conservation tillage systems (no-till and reduced tillage) can 

improve soil nutrients and resilience to environmental stress.
• A study was initiated in 2015 at Southern Illinois University’s 

Research Farm to determine the impacts of cover crops and tillage 
on water quality and soil health.

Objectives of the study:
• To evaluate the effect of cover crops and tillage on nitrate-N and 

dissolved reactive phosphorus (DRP) loads.
• To assess the interactive effects of cover crops and tillage practices 

on the physical properties of soil.

Methodology
• The 14 acres of the study area is dominated by Hosmer silt loam 

soils, and the experimental design is complete randomized design.
• The experiment includes two factors: tillage (no-tillage [NT] and 

reduced tillage [RT]), and cover crop (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 / Balansa Clover – No Tillage) 
• CCRT (Corn-Cereal rye-Soybean-Hairy vetch / Balansa Clover – Reduced 

Tillage) 
• NCNT (Corn-No cover crop-Soybean-No cover crop – No Tillage) 
• NCRT (Corn-No cover crop-Soybean-No cover crop – Reduced Tillage)

Figure 1. Study site location and field layout

• Pan Lysimeters (zero tension lysimeters) were installed at 22-30 cm 
(below A horizon) in each plot.

• Water samples collected after each significant rainfall (>0.50 in.) 
were filtered and analyzed for nutrient concentration in the SIU 
Forestry Laboratory of Watershed Science.

• Nutrient load (lb ac-1) = water sample concentration x volume ÷ pan 
lysimeter dimensions
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Results

Discussion
• No significant differences in nitrate-N loads were observed 

across cover crop treatments during cereal rye seasons (Fig 5). 
However, nitrate-N loads differed significantly among treatments 
during HV/OR seasons.  (Fig 6). Both nitrogen-fixing cover crops 
leached more nitrate-N than no cover crop plots.

• Neither tillage treatments (NT and RT) nor CC significantly affected 
DRP load across the year (2024-25) (Fig 7. and 8. respectively).

• Mean DRP load was not significantly different under HV compared to 
NC (Fig 8.), though a significant result may be attained in the future. 
Benefits of CC typically take multiple years to fully develop, so the 
treatment effect may become more apparent over time.

• Surface soil (0-6 cm) organic matter (Fig. 9)  was greater in 2025 than 
in 2015 across the HV×NT and OR×NT treatments. However, changes 
in soil organic matter at the 6-12 cm depth were less pronounced 
than at the surface, indicating that management effects were 
concentrated in the upper soil layer. 

• Soil aggregate stability increased substantially from 2014 to 2021 
across all treatments and CC treatments exhibited greater soil 
aggregate stability than NC treatments in 2021 (Fig. 10).

• The lowest cumulative nitrate-N and DRP loads were observed in 
HV×NT (Fig 11. and Fig 12.) from winter 2024 to spring 2025.

Conclusion
• Over the course of the study, soil organic matter has 

increased in the top 0-6 cm.
• Water stable aggregates increased from 2014 to 2021, except 

in the no cover crop, reduced till plots.  
• During all cereal rye seasons, there was not a cover crop 

effect on nitrate-N leaching, but hairy vetch and oats + radish 
plots leached more nitrate-N during their seasons (2015-
2025).

• During the most recent hairy vetch season, hairy vetch / no till 
plots leached the least cumulative nitrate-N, but hairy vetch / 
reduced till plots leached the most suggesting tillage with this 
cover crop may be of particular importance. 

Phase Two
• Future work includes continuing to assess nutrient losses 

and cash crop yields using 2 cover crops (hairy vetch and 
cereal rye) and tillage practices (RT and NT). We are also 
conducting timed termination trials on hairy vetch to 
determine whether terminating the HV prior to, at, or post 
planting delivers the maximum nitrogen at the right time to 
the emerging corn, the cash crop that follows HV.

Figure 2. Pan Lysimeter and collection 
container as installed in the field.

Figure 3. Sample collection from pan 
lysimeter.

Hairy vetch No cover crop No CC vs CC

Figure 4. Cover crop treatment (Hairy vetch plot) (left) and no cover crop plot (middle). Comparison of no cover crop (No 
CC) and cover crop (CC) treatments (right)

Figure 7. Mean DRP Loads by tillage (2024-25) (p=0.113) Figure 8. Mean DRP Loads CC vs NC (2024-25) (p=0.06)

Fig 11. Cumulative nitrate-N leaching by treatment from winter 2024 to spring 2025

Figure 12 . Cumulative DRP leaching by treatment from winter 2024 to spring 2025

Figure 5. Mean Nitrate-N Loads throughout all cereal rye 
seasons (2015-26) by rotation (p=0.231)

Figure 6. Mean Nitrate-N Loads throughout all HV/OR seasons 
(2015-2026) by rotation (p = 0.000488)
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Figure 9. Mean soil organic matter by rotation and tillage in 2015  and 2025 at 0-6 cm (left) and 6-12 cm (right); p<0.05.
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Figure 10. Comparison of mean soil aggregate stability under cover crop and tillage across two years (2021 and 2024; p<0.05).

So
il 

Ag
gr

eg
at

e 
St

ab
ili

ty
 (%

)

0

1

2

3

4

5

6

7

11
/8

/2
02

4

11
/2

2/
20

24

12
/6

/2
02

4

12
/2

0/
20

24

1/
3/

20
25

1/
17

/2
02

5

1/
31

/2
02

5

2/
14

/2
02

5

2/
28

/2
02

5

3/
14

/2
02

5

3/
28

/2
02

5

4/
11

/2
02

5

D
RP

 (l
b 

ac
-1

)

Cumulative DRP loads by treatment (2024-25)

BCxNT BCxRT HVxNT HVxRT NCxNT NCxRT

0

5

10

15

20

25

30

35

11
/8

/2
02

4

11
/2

2/
20

24

12
/6

/2
02

4

12
/2

0/
20

24

1/
3/

20
25

1/
17

/2
02

5

1/
31

/2
02

5

2/
14

/2
02

5

2/
28

/2
02

5

3/
14

/2
02

5

3/
28

/2
02

5

4/
11

/2
02

5

N
itr

at
e-

N
 (l

b 
ac

-1
)

Cumulative Nitrate-N loads by treatment (2024-25)

BCxNT BCxRT HVxNT HVxRT NCxNT NCxRT

BC x NT
BC x RT


	Slide 1

