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Introduction and Objectives

e (Cover crops are increasingly promoted in Midwestern corn-
soybean systems to improve soil health and nutrient cycling.
Winter cereals such as cereal rye capture residual nitrogen
and protect soil; however, adoption before corn remains
limited because producers are concerned about yield
reductions, planting difficulty, and nitrogen immobilization
from high-residue cover crops.

An alternative to cereal rye single species cover crop is cover
crop mixture. Mixing a legume cover crop such as crimson
clover with cereal rye balances the carbon: nitrogen ratio
and could reduce several issues associated with cereal rye
that precedes corn cash crops. However, establishing
crimson clover is often difficult and requires early planting so
that it can compete with cereal rye in the mixture.
Interseeding into standing soybean and adjusting
termination timing may help with both establishment and
biomass production of crimson clover in mixture with cereal
rye. Therefore, the objective of this study was to evaluate
whether interseeding crimson clover and cereal mixture
could outperform their planting after soybean harvest and
whether interseeding negatively impacts soybean
production.

Materials and Methods

Study site, experimental design and

treatments

* The experimental designh was a randomized complete block
design with five replicates from 2022 to 2024, at the
Southern Illinois University, Agronomy Research Center in
Carbondale, IL in a corn-soybean rotation.

* Treatments were maintained in the same plots each year to
evaluate rotational effects on both corn and soybean.

Five cover crop management treatments were:

1. NOCC: No cover crop (control).

2. NCCET: Normally established cover crop (planted after
soybean harvest), early termination (April).

3. NCCLT: Normally established cover crop (planted after
soybean harvest), late termination (May).

4. ISDET: Interseeded cover crop, early termination (April).

5. ISDLT: Interseeded cover crop, late termination (May).

Cover crop and soybean management

* Soybean was planted in mid-May and harvested in mid-Oct
during 2022 and 2024.

* After soybean harvest, cover crops were planted in Oct and
terminated in Apr (ET) and May (LT). Interseeding occurred at
R6 stage of soybean when leaves start to drop

Fig.1. Example of interseeding into soybean (A-B), comparison
of cover crop and no cover-crop plots (C), ET in Aprand LT in
May (D).

* Cover crop and weed biomass were collected using 0.225 m?
frames for a total area of 0.675 m?and oven dried until
constant mass.

* Soybean harvestindex (HI): Grain yield/biological yield x 100.

Results and Discussion

Soybean grain yield

Soybean grain yield was significantly influenced by cover crop
treatment only (Fig.2). The treatments NCCLT and NCCET
produced the highest grain yield indicating termination timing did
not influence soybean yield under normal establishment. The
ISDLT produced the lowest. However, the NOCC did not differ
statistically from NCCLT, NCCET and ISDET (Fig.2).
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-1g.2. Soybean grain yield as influenced by cover crop treatments.
Different letters within treatments indicate statistical differences at
0 < 0.05.

Soybean biological yield and harvest index

* Soybean biological yield (Fig. 3A) was significantly influenced
by cover crop treatment only. All the cover crop treatments
except ISDLT produced similar dry matter yield.

Soybean HI (Fig.3B) was influenced by year only, where 2022
had 22% higher Hl than 2024, likely due to more favorable
seed-filling conditions that increased biomass allocation to

grain.
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Fig.3. Soybean biological yield (A) as influenced by cover crop
treatments and HIl by year (B). Different letters within treatments
Indicate statistical differences at p < 0.05.

Cover crop biomass : Cereal rye

Cerel rye biomass was significantly influenced by year, cover crop
treatments, and their interaction (Fig.4). The year 2023 produced
the highest cover crop biomass compared to 2025. The LT
treatments (NCCLT and ISDLT) produced the highest biomass,
and the ET treatments (NCCET and ISDET) produced the lowest.
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Fig.4. Effect of year and cover crop treatments on cereal rye

biomass yield. Different letters indicate statistical differences at p <
0.05.
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Results and Discussion
Cover crop biomass : Crimson clover

Crimson clover biomass yield was significantly influenced by
year and cover crop treatments but not their interaction (Fig.5).
Unlike cereal rye, clover produced its highest biomass yield in
2025 (Fig. 5A). The LT treatments (NCCLT and ISDLT) produced
the highest clover biomass than ET treatments (NCCET and

ISDET), similar to cereal rye Flg 5B).
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Fig.5. Clover biomass yield as influenced by year (A) and cover
crop treatments (B). Different letters within treatments indicate
statistical differences at p =< 0.05.

Weed biomass

Weed biomass was significantly influenced by year x cover
crop interaction (Fig.6). Weed biomass was lowest in 2023,
Indicating effective suppression by cereal rye. Overall, early-
terminated normally established cover crops suppressed

weeds more effectively than interseeded cover crops.
1400

()]
o
o

D
o
o

N
o
o

Clover biomass (lbs ac™)

o

1200
1000
800

600
b b

400
200 b
0

2023 2025
Year

Weed biomass (lbs ac™)

ONCCET OISDET m®NCCLT ®ISDLT
Fig.6. Effect of year and cover crop treatments on weed biomass.
Different letters indicate statistical differences at p < 0.05.

Cover crop - weed interactions

Overall, LT treatments produced the highest total cover crop
(cereal rye + crimson clover) biomass and total biomass

(cereal rye + crimson clover + weeds) (Fig.7).
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Fig.7. Effect of year (A) and cover crop treatments (B) on total
cover crop biomass, treatments on total biomass (C) and year by
treatments on cover crop (CC) to weed ratio (D). Different letters
Indicate statistical differences at p < 0.05.

')’[LL.ND.S

Acknowledgements

This project was funded by the Illinois Nutrient Research and
Education Council (NREC). We also thank Randy Lange and
Chris Vick for their technical support.




	Slide 1

