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Precipitation Shifts

• Increased fall 
precipitation.

• Increased 
precipitation 
intensity.

• Increased 
urbanization and 
runoff.

• River 
channelization.



Crop Production Shifts

• Precipitation shifts.
• Irrigation 

development.
• Crop genetic 

development.
• Economics.



Cost of 
Erosion/Runnoff

• Nutrient loss
• Sedimentation
• Water Quality

–Algae Bloom
–Hypoxic Zones
–Treatment Cost



Runoff Reduction 
Strategies

• Infield management strategies
– Fertilizer application changes
– Tillage changes
– Cover crops

• Edge of field practices
– Field buffers
– Wetlands

• Land use changes
– Extended rotations
– Transition from row crops to perennial crop



Cover Crop Benefits

• Can reduce nitrate 
loss by 30-60%

• Erosion reduction
• Increased 

infiltration.
• Runoff reduction



Spring Planting 
Challenges



Cost of Erosion

Depth No-Till OM lb/ac
inches ~ years pH % P205 Ca Mg K20 CEC

0-2 >18 5.9 2.2 104.1 2707 242 273 9.5

2-4 6.1 1.3 36.6 266 202 151 8.6

4-6 6.2 1 17 2861 206 120 9

0-6 6 1.6 63 3050 242 208 10.2

Summary of 2.5 acre Grid Sampling from “On Farm 
Research,” Field located Whiteside, Lincoln County



Corn Rye Soybeans

No Till System of corn/soybeans with rye cover between 
corn and soybeans. 2.6 tons/ac. to 1.8 tons/ac.



Corn Soybeans Rye

No Till System of corn/soybeans with rye cover after 
soybeans. 2.6 tons/ac. to .8 tons/ac.



Rye Suitability

• Fibrous Roots for Erosion Control
• Wide Window of Establishment
• Consistent Chemical Control
• Establishment Flexibility



Managing Rye

• Soybeans
– Respond well to rye

• Corn
– Can be stand issues
– Potential Yield Loss



Seeding Rye

Broadcasting
• Early vigor in corn.
• Early September 

seeding time.
• Wide seeding window.



Seeding Rye

• Adaptable to drill 
and row unit 
seeding.

• Can be seeded to 
deeply.



Nitrogen Needs With 
Cover Crops

• Supplier of Nitrogen
• Timing of Nitrogen Availability



Corn Response

20 X 100 Plots
Periodic Senor Readings Summer 2015
Hand/Machine Harvest



Sensor Readings

• Greenseeker and 
Holland Scientific 
sensor

• Measures relative 
color and biomass.



Nitrogen Sidedress lb/ac

North Plots Drilled Aug. 26, 2011

Treatment Mean

Crimson Clover 70 A

Winter Oats + Crimson Clover 79 A

Winter Oats 88 A

Tillage Radish 101 AB

Control 101 AB

Forage Turnip 104 AB

Winter Oats + Austrian Peas 113 AB

Purple Top Turnip 141 B

Gulf Annual Ryegrass 145 B

LSD (P=0.01) 52



Nutrient Capture



Weed Supression

Winter Annuals Possibly Controled



Spring Management

Get killed in an timely manner
Soil moisture management
Nitrogen management



Potential Weed?



Cover Crop Resources

• SARE
– Educational 

Materials
– Grant Opportunities
– Educational 

Meetings
– State level 

programs



Cover Crop Resources

• Midwest Cover 
Crop Council
– Selector Tool
– Cover Crop Species
– Publications



QuestionsCharles Ellis
Natural Resource 

Engineer
ellisce@missouri.edu

636-528-4613

mailto:ellisce@missouri.edu
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