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UNL-NRCS Nebraska Soil Health Initiative

• A total of 17 studies were assigned with 
cooperating growers in 2016 or 2017

• Five year commitment to on farm-
research with soil health management 
systems



Plot layout 

• On-farm research using a farmer-initiated approach: research questions on agricultural 

conservation practices were generated by the farmer based on their resource (e.g. soil) concern

• Randomized, replicated field length strips placed across fields to match grower equipment widths

Standard/required 
data collection (for 
UNL On-Farm 
research reports)
Cash crop yield 

monitor data  
 Soil health 

assessments: NRCS 
protocol and Haney 
test (commercially 
available test)

Agronomic 
management form

Plot layout of field in Colfax county

Treatments include:
-Monoculture versus Mixed cover crop species
-Grazing versus No grazing of cover crops
-Cover crop versus No cover crops
-Corn-soybean rotation versus Corn-soybean-
wheat with cover crops
And more!



Imagery collection

• Selected farmer’s fields were signed to receive 
weekly aerial imageries throughout their cash 
crop growing season 

• Multispectral airplane imagery acquired from 
TerrAvion 



Science behind the imagery
Starting with solar radiation



Source: UNL Extension 
Publication, Getting 
Started with Drones in 
Agriculture

NDVI = 
Normalized 
Difference 
Vegetation 
Index

NDVI = 
NIR – Red / 
NIR + Red

Indicator of 
chlorophyll 
content and 
canopy density
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Colfax County• 2020 Cash Crop: Wheat

• 2019-2020 Cover Crop: Multi-species mix

• Soil health system evaluated: Cover versus No crop (no-till, non-irrigated)
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Howard County• 2020 Cash Crop: Rye

• 2019-2020 Cover Crop: Multi-species mix

• Soil health system evaluated: Cover versus No crop (no-till, irrigated)

Higher NDVI in 
rye following 
cover crops

No difference 
in rye yield

2019 cover 
crop biomass 
2740 lbs/ac
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Greeley County• 2020 Cash Crop: Rye

• 2019-2020 Cover crop: Multi-species mix

• Soil health system evaluated: Cover versus No crop (no-till, irrigated)

Higher NDVI in 
rye following 
no cover crop

No difference 
in rye yield

2019 cover 
crop biomass 
141 lbs/ac

Approximate 
rye harvest
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Stanton County• 2020 Cash Crop: Soybean

• Soil health system evaluated: Monoculture (cereal rye) cover 
crop versus Cover crop mix (no-till, non-irrigated)

Higher NDVI in 
soy following 
cover crop mix 
(very low 
biomass)

Higher yield 
(+7 bushel) in 
cover crop mix

Single species
85 lbs/ac

Multi species
15 lbs/ac
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Nemaha County• 2020 Cash Crop: Soybean

• Soil health system evaluated: Winter terminated (oats + 
brassicas) versus Winter hardy cover crop (cereal rye + 
brassicas) (no-till, non-irrigated)

Higher NDVI 
in soy 
following 
winter 
terminated 
cover crop  
(low biomass)

No yield 
differences

Winter hardy
796 lbs/ac

Winter terminated
No biomass estimate
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Howard County• 2019 Cash Crop: Soybean

• 2018-2019 Cover crop: Multi-species mix

• Soil health system evaluated: Cover versus No crop (no-till, irrigated)

Higher NDVI in 
soy following 
no cover crops

Cover crop 
biomass was 
2740 lbs/ac

No difference 
in soybean 
yield



Howard County 2019



County 2020 Cash 
Crop

Cover crop treatment 
comparison & biomass

NDVI differences Yield 
impact

Soil trends

Colfax Wheat No cover versus cover crop (no 
cover crop estimate in 2019)

None None None

Greeley Rye No cover versus cover crop (141 
lbs/ac in 2019)

Higher in rye following no
cover (2x in June)

None Higher soil health 
score with cover
crop

Howard Rye No cover versus cover crop 
(2740 lbs/ac in 2019)

Higher in rye following cover 
crop (3 dates)

None Increasing soil
health score trend 
with time, higher 
score with cover 
crop

Howard (2019) 
Soybean

Higher in soybean following 
no cover crop (3x in July)

None

Stanton Soybean Cover crop monoculture (85 
lbs/acre) versus mixture (14 
lbs/ac)

Higher in cover crop mix (3x 
in July-August)

Higher in 
mix

Increasing 
infiltration rate 
with time

Nemaha Soybean Winter terminated (no 
estimate) versus winter hardy 
cover crop (796 lbs/ac)

Higher in winter terminated 
(6x in June-July)

None Increasing 
infiltration rate 
with time

Summary of Results



Imagery Summary

• We are using imagery as a diagnostic tool to better 
understand how cover crops impact cash crops during 
the growing season
• Yield represents one time point that does tell us about in-season impacts

• In some crops/fields, we have seen no in-season 
differences or inconclusive trends

• It does appear that greater cover crop biomass could 
suppress soybean growth/development but generally 
do not see yield impacts
• We are not 100% sure why this might be occurring

• Even with differences in treatments on these farms, 
we can see trends of some soil properties and soil 
health scores increasing



Imagery Summary

•Help us think through this! What might be 
occurring? What have you found with in-season 
cover crop impacts?

• Some of our ideas include:
• Cover crop biomass impact on moisture and/or temperature

• Stand count differences (possibly result of pests)

• Delayed or accelerated germination/development of the cash crop

• Weed suppression



On-Farm Research Network
Laura Thompson, Nathan Mueller and 
extension educators across the state

Department of Agronomy and Horticulture
Andrea Basche, Daren Redfearn, Fernanda Krupek (PhD 
student), Elizabeth Oys (MS student), Nilovna Chatterjee 
(former postdoc), Dania Ozorio (former visiting scholar)

USDA-NRCS 
Aaron Hird, State Soil Health Specialist, 
and NRCS staff across the state

Second annual 
collaborator meeting, 

February 2020



https://cropwatch.unl.edu/2020/using-aerial-imagery-help-

determine-impact-cover-crops-cash-crop-growth-and-

development



https://cropwatch.unl.edu/soilhealth



https://marketjournal.unl.edu/september272019

https://marketjournal.unl.edu/january102020



https://marketjournal.unl.edu/december042020



https://cropwatch.unl.edu/soilhealth/reports



Photo: Dorothea Lange; The Library of 
Congress, Prints & Photographs Division

Thank you!
abasche2@unl.edu 

“The nation that destroys its soil, destroys itself.” – Franklin Delano Roosevelt


