











After Simulated Rainfall
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Steady State Infiltration Rate

Interrill Infiltration Rate as Affected
by Cover Crops
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Kaspar et al., 2001, J. Soil Water Conserv.
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Interrill Erosion

Interrill Sediment Rate as Affected
by Cover Crops
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Kaspar et al., 2001, J. Soil Water Conserv.

B Control
O Oat
O Rye




Rill Erosion

Rill Erosion Rate as Affected
by Cover Crops
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Kaspar et al., 2001, J. Soil Water Conserv.
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Kaspar et al., In Revision




Cumulative annual drainage for 2002-2005
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Kaspar et al., In Revision




Average annual flow-weighted nitrate-N
concentration of drainage water for 2002-2005
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Kaspar et al., In Revision




Cumulative annual nitrate-N load of drainage
water for 2002-2005
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Kaspar et al., In Revision




Total Nitrate-Nitrogen Lost 2002-2005

Treatment Nitrate-N lost, 4-yr total
kg ha™
Corn-Soyb w. Rye 79

Corn-soybean 201

Kaspar et al. (in revision) J. Environ. Qual.




Estimated change in N balance over 4 years (2002-2005) for a corn-soybean
rotation with a rye winter cover crop and a corn-soybean rotation without a
rye cover crop ( based on estimates of Jaynes and Karlen, 2005).

Change  Change
Wet/Dry N Grain N Drainage in Soil in N
Deposition Fixation removed N Loss NO3 Balance

Corn-Soyb 485 -785
Corn-Soyb
with rye 461 =752




Benefits of Using Small Grain
Cover Crops

Reduced erosion

Reduced nitrate leaching

ncreased soil organic matter
Improved early season weed control
Provide spring forage for ruminants




Establishing Small Grain Cover

Crops with Overseeding

Overseeding before leaf drop - winter
hardy and non-winter hardy smal

Soybean — mid to late Aug. aeria
or using tractor with rotary or dro

Spreader

0

grains
seeding

Corn — late Aug to early Sept. aerial
seeding - limited success in lowa

Watch soil moisture, rainfall, & temps

Incorporation or loose soil helps













Cover Crop Overseeded Into
Soybean 1995-2002

1.0 Mg/ha = 0.446 Tons/acre




Establishing Small Grain Cover
Crops with a Grain Drill or
Shallow Tillage

Following seed corn, silage corn, early
maturing soybean, and early maturing
grain corn — only winter hardy small
grains — rye, winter wheat, triticale

Mid Sept. to late Oct. (will survive later)
Lower seeding rate than overseeding
More reliable stand establishment
Destroys some surface cover







Rye Cover Crops Drilled after Main
Crop Harvest

Corn
Silage

Corn
Grain

Soybean

1.0 Mg/ha = 0.446 Tons/acre




Cover Crop Planting Date

Rye Cover Crop Shoot Biomass vs Planting Date
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Cover Crop Kill Date

Rye Cover Crop Shoot Biomass vs Kill Date
Planted Sept. 30, 2005
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BOYD 42 SOY/RYE CC NT

Differences
Between

5
[

Boyd 44 Plot 17 Rye after Soyb Planted
Apr 16 2004 2.1 Mg/ha

Apr 15 2005




Soybean Yield Following a Rye
Cover Crop

Soybean Yield Following a Rye Cover Crop
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Kaspar et al., unpublished




Corn Yield Following Cover
Crops Early Years

Average Corn Yield Following Cover Crops 1995-2001
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Management for Corn Following
a Rye Cover

Kill rye cover crop 10 to 14 days before
nlanting corn

Plant cover crops in a skip-row pattern, I.e.
only in the interrows

Use a starter fertilizer with N

Plant corn at higher population than
normal
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Corn Yield Following Rye Cover
Crops Recent Years

Corn Yield Following a Rye Cover Crop
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Three Year Avg. Shoot Dry Weight of 20 Small Grain Cultivars
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Cover Crop Species-Varieties

Species-Variety Effect on Corn Yield in 2005

Kaspar, unpublished




Cover Crop Varieties Corn
Population vs Yield

Avg CC Variety Corn Yield vs Population
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Cover Crop Survey Results

3500 producers in IL, IN, IA, and MN.
36% response rate.

18% said they had used cover crops.
6% In |A used cover crops within 5 years.
Greater use in IL and IN.

80% using conservation practices.

43% using conservation practices with
cost sharing, 57% w/out.




Survey Results Con't

56% said they would use cover crops with
cost-sharing.

On average, respondents replied that a
minimum cost-share payment of $23/acre
would be needed to “encourage” them to
plant cover crops.




Future plans

Small grain cultivar evaluations

N balance of corn-soybean rotations with
r'ye cover crops

Continue to examine corn yield depression

Cover crops in systems with corn stover
removal

Integrating manure injection with small
grain cover crops.
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COVER_CROP
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B Precipitation
1 Drainage
—e&— Approximate ET for corn
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Monthly distribution of precipitation, drainage, and approximate evapotranspiration
for fifteen years at the project site (Helmers et al. 2005, ASAE)
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