Using Aerial Imagery to Determine
Cover Crop Impacts on Cash Crop
Growth and Development
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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 IEE—

e 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)

v’ Cash crop vyield
monitor data

v' Soil health
assessments: NRCS
protocol and Haney
test (commercially
available test)

v  Agronomic
management form

Treatments include:
-Monoculture versus cov op spec
-Grazing versus No g fc crops
-Cover crop versus No cover cr
-Corn-soybean rotation versus Corn-soybea
wheat with cover crops

And more!
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500 ft l Plot layout of field in Colfax county

Google Earth




Imagery collection s

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

 Multispectral airplane imagery acquired from
TerrAvion
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Figure 2. Spectral reflectance of healthy and stressed plants in visible chlorophyli
and near-infrared regions. content and

canopy density

Source: UNL Extension
Publication, Getting
Started with Drones in
Agriculture
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e 2020 Cash Crop: Wheat Colfax County
e 2019-2020 Cover Crop: Multi-species mix

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

No difference
in NDVI

No difference
in wheat yield

Treatment

ﬁ | No cover crop
| biomass

(] (]
06.01.2020 06.03.2020 06.12.2020 07.07.2020 eStI I I ate I n

Imagery date
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* 2020 Cash Crop: Rye Howard County
e 2019-2020 Cover Crop: Multi-species mix

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

Higher NDVI in
* rye following
é cover crops

* * Treatment
' Check

Approximate
rye harvest

=pue N\ o difference
ﬁ¢ *% + in rye yield
2019 cover
05.28.2020 06.03.2020 06.11.2020 07.0|3r'ﬁg;(;r§7d.(£:ozo 07.31.2020 08.05.2020 08.12.2020 Crop biomass

2740 Ibs/ac
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e 2020 Cash Crop: Rye Gree'ey County
e 2019-2020 Cover crop: Multi-species mix

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

Higher NDVI in

0.4- Approximate

v NO cover Crop

N * ? *B rye harvest rye following

Treatment

S No difference

*g L % * in rye yield

2019 cover
crop biomass
Imagery date

141 Ibs/ac
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* 2020 Cash Crop: Soybean Stanton County

* 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)

' Multi species
E Single species

Higher yield
* (+7 bushel) in
' cover crop mix

06.01.2020 06.03.2020 06.12.2020 07.07.2020 07.25.2020 07.31.2020  08.12.2020
Imagery date
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2020 Cash Crop: Soybean Nemaha Cou nty

* 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)

Treatment

>
% 03- ﬁ E Winter Hardy

E| Winter Terminated

=

B e No yield
differences

1 1 1 1 1 1 1 1
06.02.2020 06.07.2020 06.16.2020 06.24.2020 07.01.2020 07.07.2020 07.19.2020 08.03.2020
Imagery date
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e 2019 Cash Crop: Soybean Howard Cou nty
e 2018-2019 Cover crop: Multi-species mix

* Soil health system evaluated: Cover versus No crop (no-till, irrigated)
Higher NDVI in

soy following
nNo cover crops

Cover crop
biomass was
2740 Ibs/ac

A cover crop
O no cover crop

—— No difference
- In soybean
vield
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County

Colfax

Greeley

Howard

Howard

Stanton

Nemaha

2020 Cash

Crop

Wheat

Rye

Rye

(2019)
Soybean

Soybean

Soybean

Summary of Results

Cover crop treatment NDVI differences

comparison & biomass

No cover versus cover crop (no None

cover crop estimate in 2019)

No cover versus cover crop (141
Ibs/ac in 2019)

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

Higher in rye following cover
crop (3 dates)

No cover versus cover crop
(2740 Ibs/ac in 2019)

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

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

Cover crop monoculture (85

Ibs/acre) versus mixture (14
Ibs/ac)

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

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

None

None

None

None

Higher in
mix

None

None

Higher soil health
score with cover
crop

Increasing soil
health score trend
with time, higher
score with cover
crop

Increasing
infiltration rate
with time

Increasing
infiltration rate
with time



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?

e Some of our ideas include:

* Cover crop biomass impact on moisture and/or temperature

e Stand count differences (possibly result of pests)

* Delayed or accelerated germination/development of the cash crop
* Weed suppression
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Using Aerial Imagery to Help Determine the Impact of Cover Crops on Cash Crop Growth |

nd Development
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|I5 There an Effect of Cover Crop Mixtures on Subsequent Cash Crop Yield?
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Remote Sensing as a "Visual Diary™ of the Growing Season

Parermrs In khs Hsteasion SH ars sxplorisg bools amd festures bo seelusts crop peeformance and cros bealt Imights. End cfossascn gleid, the ultimats mekris bo svabais cron
prrfomancs, dosa nat tell faremen thes full story of Bow the cash crop performeed theoughout the growing ssmcn. Bemots seming technicuss cen be wed o provids fameeas
Ttmal diary” of thalr ssssce sed docemannt how crop and soil respanded to westher, pasts, or dlysases during the growing ssason a3 @ results of meregement dectsions such as
Eower crops. Such Information can b used as & tool for In-ssescn decisions (for ssample, sater asd nutrem 3 o wall @ e plara for the fcliowing year.

“his report focuses om lkascns learned fom ome of the on feem demonstration felds sxtabiishesd as part of e Hebraska 5K locatsd In Howard Cousty. The 98 scre fleld liina
Eom-soybsan. seall grais rotetlon and becams part of the Inflabive In 2077 The shody comparsd the use of & cover crop misbors verses no-covee ceop In andoeioed sed
Fepiicated fsidength striga. The cover crop mixturs driled in September 2008 (the second year of coninuous cover crop uss) comprissd of & -apscias mistue
Fecameandation based on FMACS cover crop guide On May 10th, 2019 tover crop sbowsground Blomass was collscted befcrs chemicsl termination e May Mth, 2009, Tatal
Bicmams for cover crop was 125 tonfac or 2500 ke, Aﬂr cover :rnpu:rmuunn Im'b-n way plantsd an May 16th, 2018 at 8 20-inch row spacing. Addiional information
bcut e sfis masegsessnt can be found In the - & High-rssclution segery (echaiing retural calor, Infrared, and theemal) wars
mogeired on a seskly bals during the scybean groming ssseon fram Ter Sebon (S pa Fews by egvion Som (heps e s merrion com, Sam Laandis,

Deciphering Yiald Rasults Through NDVI and Thermal Imagery
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*Continued Effort to Detect Cover Cropping Effects on Cash Crop Growth and Development

J= order to better understand the diffurences ctaerved In the 2019 serlal kregery and how cover crop mansgenent Impacts watee avallabitty and cesh crop yleld s Gueilty,
round based measurements will be obitaieed for the remeinder of the project. The goal 13 to better usdertend the spetisl temparal varlabiity of soff asd crop performance as
Rffected by cover crop use. Combining aeral Enagery with grousd besed measurements mey provide cpportusitius 1o better masage cover crops 10 maximize soil heslth
Benefits mhie pectecting cash crop ylelcs.
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SOIL HEALTH INITIATIVE

DEMONSTRATING SOIL HEALTH MANAGEMENT ACROSS NEBRASKA

The University of Nebraska, the Natural Resources Conservation Service, and Nebraska farmers and ranchers are participating in a
state-wide effort to enhance the adoption of soil health and rangeland health management systems through the Soil Health
Demonstration Farms and Ranch Initiatives. These initiatives will establish in-field management comparisons across the state to
showcase grazing management and cropping system comparisons.

Explore videos from the annual on-farm research results meeting, February 2020 (cover-crop-zeminars)

Related Articles

https://cropwatch.unl.edu/soilhealth




@ Fall Cover Crops | Aaron Hird | Sep... Y ~» Fa” COVGI’ CI’OpS

Watch later  Share ) 2 - ;
— Aaron Hird, NRCS State Soil Health Specialist, provides

information on planting winter hardy cover crops this
\ fall and the types you might want to consider.
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https://marketjournal.unl.edu/september272019

- Soil Health and Management

UNL Assistant Professor Dr. Andrea Basche walks us
through some of the different soil management
practices used during a recent Extension event. See
how these different practices could help you achieve
your soil health goals.
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Watch later

\ Andrea Basche, UNL Assistant Professor, and Fernanda Souza Krupek,
l : Agronomy Graduate Research Assistant, talk about a soil health study that

uses aerial imagery to measure crop yields.
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Soil Health Initiative On-Farm Research Reports

2019 Reports

+ Colfax (Soil-Health/Colfax-2019 odfy

» Eranklin (soli-Heatth/Frankin-2009,pdf)
* Greeley (Soll-Health ASreeley-2019,godf)
* Hall ¢Soll-Health/Hall- 3019 paf)

= Howard (Soll-Health/Howard-201% pdf ]

Nemaha - Corn (Soi-Health/Memaha-Corn-2018 pdf}

Memaha - Soybean {Soll-Health/MNemaha-Soybean-2018 pdf}

Stanton (Soll-Health/Stanton-2019.pdf)

2018 Reports

= Franklin Soil-Heatth/Frankin_2018.pdf)

+ Knox {Soil-Hea ithy/Kniox 2018 pdf}

= Merrick (Soll-Health/Merrick_$018.pdf)

= Nemaha - Corn (Soi-Heaith/Memaha_Corn_ 2018, pof)

« Hemaha - Soybean (Soll-Health/Memaha Sovbean 2018 oot}
* Dtoe (Spll-Health/Ctos 20W pdf)

« Stanton (Soli-Health/Stanton 2018 gdf)

/EOILHEALTH)
About the Soil Health Initiakive (somealthabouty
Research Reports (fsollheabhfreports)
Map of Sites (fsolhealthimap)
Peaple (fsolbesith/peoplel
O Farm Research Background Form (fsod st ba ok gor sund farm)

Praject Guidelines (/sollraith/projectguidelines)

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




Thank you!
abasche2@unl.edu

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