Economic Tools for Promoting

Cover Crops




« Education: BS from Auburn
University, MS & PhD from
University of Kentucky

 Focus: Production Economics,
Machinery Economics, and Farm
Management

« Experience: Building farmer
decision tools, Evaluating on-farm
operations, Data analytics and
manhagement, and Pricing analytics




Why Quantify Soil Health Economics

Soil health practices improve soils,
reduce runoff, lower climate
emissions, & sequester carbon

» Costs and benefits are very
nuanced

* Impact and costs are farm
dependent

« How can we increase the number
of farmers and acres using soil
health practices?

« How can we provide local evidence
of these costs and benefits?
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Two National Projects

Concurring Cover Crops

5- year national field trial research
project for implementing cover
crops. Case study and national

reports of results

Retrospective-SHEC Tool
& Case Studies
2-page compelling write-up
of soil health successful
producers
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National Cover Crop
On-Farm Trials




Conquering Cover Crop Challenges
from Coast-to-Coast Overview

« Investigate farmer-driven cover crop
implementation with Soil, Social, and
Economics

« Address regional issues, cropping
systems challenges, & farmer interest

« Southern region — cover crop mixes on
row crop operation

« Other noted
« Roller Crimping
« Green Chop

* Field setup with treatment & control side-
by-side and replicated with annual soil
testing and soil health assessment

American Farmland Trust



Study Setup & Data Collection

« Combined national estimates
with on-farm costs into one
worksheet

 Farmer provided information

during regular check-ins
« Cover crop costs
* |nputs prices & rates (seed &
chemical)
« Cropyields
« Practice timing
 Machinery

Developed financial analysis
for each farm by crop year

Calculated net income with
partial budget of yield x
published price - machinery &
materials cost in $/acre for
both control and treatment
plots

Compared net income &
costs between treatment and
control
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Econ Finding

« No Cover Crop vs. Cover Crop
 Focus on machinery already being used

« Utilize the same herbicide mix for
termination and pre-plant burndown

* Roller Crimping

« Just didn't work for us in the Southeast
 Frequency of Cover Crop

« Cost efficiency increased every year
« High Biomass Cover Crop

* Residuals were a problem for the cash
crop

American Farmland Trust



Cover Crop Costs

$120.00 $112.21
i KY2 - 2 yea rs Of 640 $103.05 $103.31  g10971
$100.00 $6.40 fs7.8¢ s7.54

cover crop data. ZENT
C O n S i Ste n t COStS $80.00 $75.78 ' 356,66 $g3 $77.61 $79.31

40 ls7.80 $23.20 $16.20 $7.8
= $53.33 o . .
' . 61.09 61.09
« KY3 were o0 009
. p23.64 L 55058 RES $16.2 i fa0d
consistent year to 5450
$18.09 518.09
$40.00 18.10
ye a r £35.90 $21.90 $21.90 21.90 $8.00 $8.0

 High Biomass s2000
Cover Operational .

Pre-Plant Pre-Plant | Yearly Cover | Yearly Cover | Yearly Cover | Occasional |Yearly Cover (Winter Wheat|High Biomass|Winter Wheat|High Biomass|Winter Wheat|High Biomass
C h a I I e n es Term Term Crop Cereal | Crop Cereal | Crop Cereal | Cover Crop [Crop Crimson| Cash Crop Cover Cash Crop Cover Cash Crop Cover
Planted Fall | Planted Fall Rye Rye Rye Cereal Rye Clover, Planted Fall | Planted Fall | Planted Fall | Planted Fall | Planted Fall | Planted Fall
2021 2023 Planted Fall | Planted Fall | Planted Fall | Planted Fall Annual 2021 2021 2022 2022 2023 2023
O r e o e O r e 2021 2022 2023 2024 Ryegrass, &
. More time for Net
I Radish Mix
Planted Fall
Income changes
Ky2 KY3 KY4
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R-SHEC & Case
Studies




R-SHEC Process

Start with our Free Online
Tool Kit

Identify and select a farmer

Interview and collect data

Analyze the data through
the R-SHEC

Produce the case study
Farmer review

e oty
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Data Collection
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Row Crop Farm Genaral Information Changes due to soil health practice(s)
ASCUTTIES TAS: — Reduced or No-till

1
2
3
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5
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R-SHEC Output

Compiles information
— Farmer provided

— National prices
Partial budget analysis

— Estimates the costs and
benefits of operation changes

— Focuses only on variables
affected by the change

— Compares the before and after
changes from implementing
the soil health practices

B T D E F G H I J
PARTIAL BUDGET ANALYSIS
Farmer Name
Mark Nault
Watershed Name

Middle Cimarron River

Economic Effects of Soil Health Practices on 2N2E Farms, OK (2020)

Increase in Income Decrease in Income

Item Per Acre | Acres Total Item | Per Acre | Acres Total

Increased net income due to milo 544 126| 55,544| |None identified 50
Wheat yield improvement [+7.5 bu/ac) 538 63| 52,363
Total Increased Income $7,907| |Total Decreased Income | $0)
Decrease in Cost Increase in Cost

Item Per Acre | Acres Total Item Per Acre | Acres Total
Machinery cost savings due to no-till 538 126| 54,826| |Cover crop costs 552 126 56,610
Fertilizer savings in wheat due to nut. mgt. 515 63 $936| |Annual Haney Tests 126 $200
Value of decreased erosion $3 126 $327| |Learning costs (140 hours/year) $3,662
Total Decreased Cost $6,089| |Total Increased Cost $10,472
Annual Total Increased Net Income| $13,995 Annual Total Decreased Net Income| $10,472
Total Acres in this Study Area 126 Total Acres in this Study Area 126
Annual Per Acre Increased Net Income| 5111 Annual Per Acre Decreased Net Income 583

Annual Change in Total Net Income = $3,523
Annual Change in Net Income Per Acre = $28
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R-SHEC Take Home Results

 Farmers are finding
positive ways to
Implement soil health
practices

« Cover crops and No-till
are the most common

e Even with the additional

cover crop cost, net
incomes increased

$250.00

$200.00

$150.00

$100.00

$50.00

$0.00

Net Income Change and ROl %

309% 135% 128% 123% 151% 529 345% 135% 18% 158% 142% 35% 7% 34% 42% 96% 208% 70% 194% 79 6%
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Overall Takeaways from Both

Cover crop adoption can
be profitable

Use what you already
have

For row crop operations,
use simple seed mixes

Prepare for the cycle,
you cannot rush it

American Farmland Trust




Resources




Questions to Answer with R-SHEC

« Comparing machinery
« Tillage Types and Options
« Chemical & Nutrients Applications

« Evaluating custom hire and alternative
pricing options

* Introducing cover crops

« Changing nutrient management and
chemical applications

« Shifting to new crops or production
systems

« Adding a double crop into the rotation

American Farmland Trust



3 CA almond

[Soil Health Case Study

Soil Health Case Study

AFT-NRCS Soil Health Case Studies

5 NY diverse row crop

Soil Health Case Study
Meghan Hawssr, Tablo Rock Faem, NY

Soil Health Case Study

Soll Health Case Study

3 OH corn-soybeans

5oil Health Case Study

2 IL corn-soybeans

Soil Health Case Study

2 OKrow crop

Soil Health Case Study

2 PA row crops

Health Case Study
B R
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No-TH Natrisen
o Low Tl Masagement

ark Naulk is a third-generation farmer
of 2N2E Farms, tn Blaine County
Oklahoma, growing grain sorghum
(milo) and wheat on 450 acres This case study
analyzes Mark's adoption of no-till, cover crops,
nutrient management, and a diversified cvop
rotation on a sopéng 126-acre leased ficld.
This field &s currently managed in thirds with
a rotation of winter wheat, summer milo, and
summer and winter cover crop mives.

In 2017, Mark went “all in” on no-till planting of
wheat to reduce sail erosion and improve water
holding capacity in his increasingly dry climate.
His dectsion was influenced by an urgency to
carrect low sofl arganic matter and erosson
issues. After adopting no-till, Mark observed
higher soll moisture retention, encouraging him
to continue adopting soll health practices

Mark adopted caver crops in 2019 then
introduced mil In 2020 to diversify his crop
rotation. Mark chose milo for its hardiness and
because it requires less nitrogen than wheat given
rising fertilizer costs Until 2019 he had planted
wheat each fall and fallowed every summer. Now,
Mark alms to have a cash ar cover crop growing
vear-round. and all are no-till planted. Before
wheat, Mark plants a summer cover crop mix

of legumes, brassicas, and grasses that changes
slightly each season. Before milo, Mark plants a
winter cover crop mix of wheat, barley, triticale,
crimson clover, hairy vetch, rape, and winter peas

American Parmland Trust

Case Study Handouts

2N2E Farms, OK

ALTH CASE STUDY

JULY

Mark began reducing nutrient applications after
grid sampling in 2018 and continued doing so

in 2021 when he zone-sampled using the Haney
Test instead of a standard soll test. The Haney
Test measures both organic and fnonganic forms
of sofl nitrogen. typécally resulting tn a lower
recammended nitrogen application rate than a
standard scil test. Mark has reduced the amount
of nitrogen and phosphorus fertilizer he applies
to wheat by 15 Ibs/fac and 25 Ibs/ac, respectively,
with no effect on yield

Also, Mark has changed the form and way he
applies fertilizer due to adoption of no-till with
no change in avernge application costs. Mark
no Jonger applies anhydrous ammaonia, but
instead applies a kquid or dry nitrogen blend
fertilizer as needed according to the Haney
Test recommendations. For milo, he adds all
recommended nitrogen and phospharus prior
to planting For wheat, he splits the nitrogen
applicaticn: applying a dry-starter fostilizer then
o spring liquid top-dress application.

Mark works closely with the Oklahoma
Conservation Commission’s Scil Health Team
as he continues to learn about soil health
peactices in his fifth year of adoption. The OCC
Sail Health Team provides general consulting,
regular soil testing and analysss, and guidance on
planting and fertilizer operations.

Soil Health, Economic, Water Quality,
and Climate Benefits

A partial budget analysis (PBA) was used to
analyze the marginal benefits and costs of

m at a Glance
COUNTY: Blaine, OK

WATERSMED: Middie
Cimarron

CROPS: Wheat & grain

sorghum (milo)

PARM S128: 450 acres
(126-acre study area)
souLs: Clay & silt loam
SOIL HEALTH PRACTICES:
No-till, cove ops.

rsitiod crop rotation,
nutrient management

adopting no-till, cover crops, diversified crop "
rotation, and nutrient management changes

within the 126-acre study area. We used a
comhination of published machinery and

material cost estimates and farmer-provided

data to estimate the cost of operations, on

average, before and after soll health practice 5
adoption. The analysis was limited to anly

those income and cost variables affected by the
adoptian of these proctices. The PBA tahle below
summarizes these economic effects, revealing |
that due to sall health practice adoption, Mark's

LSDA  Natural Resowrces Coreervat

Simple 2-pages

onsolidates all of
the data and
estimates

Easy to

understand

ublicly available

“H} Soil Health Case Study

net income increased by $2840/yT, a total
of $3.52357, achieving a 34% return cn
ivestioent.

Bark attributes a 5 bo wheat fue increase
on average to soll health proctice adoption,
incrensing his net mecme by 838 me/yr. The
nddition of milo to Mark's crop rotation hes
incrensed Mark's net inoome by 844 fc/yr.
These inerenses in ncome togetber offset
Mark's cover crop costs of 852 facfyr.

Since adopting no-till, Mark makes

23 fiewer tractor passes for each crop,
saving a significant amount of fued and
time. Also, nultiple tillage implements
have been replaced by a single no-till
drill. Machinery costs have decreased an
avernge by £38/ac/yr.

Additonal savings are achieved using the
Haney Test fertilizer recommendations
in place of standard soil tests, and Mark
has observed resulis improving through
the years since adopting his soil health
practices. Mark has savesd §15/fc/yr in

fertilizer costs. The Haney Test is mone
expensive than standand soil testing,
resulting in a cost increase of E200/5T.

As o result of the combined soil health
practices, erosion in the study area has
decreased by 22 tons fie/yr as estimated
by USDAS Nutrient Tracking Tool (NTT),
waorth about $327/yr neross the study
area based on the §1.18/%ton value of scil
nutrients no longer ranning off. This
averTages to almost £3,7ac/yr

To estimate the water quality and climate
bemefits of these soll health practices, we
used NTT and COMET- Farm tools on a 42
nere representative field Maodd's use of no
tll, ocover crops, & diversifisd crop rotation,
anad & change in rotrient mansgement
reduced nitrogen, phosphors, and sedmment
losses from the field by 26%, 36%, and 36%,
respectively, os estimated by BNTT. Further,
his soil health proctices resulted in o 60%
reduction in total greenbouse gus emissions
ns estimated by the COMET.Farm Toal,
corresponding to taking 17 cars off the road.

Closing Thoughts

*Timing is everything* Mark said to
emphasize the importance of careful
planning of field activities around weather
and seasanality of all crops in rotation.
Early in his sail health transitian, he
struggled to get cover crops planted

on time and yields suffered as o result.
However, with the adoption of both
summer and winker cover crop mixes,
acres that were unable to be planted to
summer cover could be planted to winter
eover. Flexibility and trying new things
are key. Despite the challenges, in just five
years, Mark has seen visible aggregation
in high-clay soils and improved water.
halding capacity in the top 12 inches

of scil after a dry winter. As minfall in
western Jklahoma becomes more erratic,
Mark will ke prepared to capture and
retain every drop that falls on his scil.
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Annual Change in Total Met Income = §5,523
Annual Change in Per Acre Net Income = $28

For more Information abeut this study or to discuss soil health practices, pleass contact

Mag Graski, Ok Can

Stewan Alsgach, Oklshama

c Sail Health Educater & Reganarative Agricultune Spacialiss,

may graskifconsardation.akgoy 405-522-3303
NRCS Stata

Te read more case studies, visit i: LY
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Thank You

Case Study and
R-SHEC Toolkit

https://farmlandinfo.org/publications/soil-health-
case-studies/

American Farmland Trust


https://farmlandinfo.org/publications/soil-health-case-studies/
https://farmlandinfo.org/publications/soil-health-case-studies/
https://farmlandinfo.org/publications/soil-health-case-studies/
https://farmlandinfo.org/publications/soil-health-case-studies/
https://farmlandinfo.org/publications/soil-health-case-studies/
https://farmlandinfo.org/publications/soil-health-case-studies/
https://farmlandinfo.org/publications/soil-health-case-studies/

	Default Section
	Slide 1: Economic Tools for Promoting Cover Crops
	Slide 2: Robert Ellis – Agricultural Economist
	Slide 3: Why Quantify Soil Health Economics
	Slide 4: Two National Projects
	Slide 5: National Cover Crop On-Farm Trials
	Slide 6: Conquering Cover Crop Challenges from Coast-to-Coast Overview

	Untitled Section
	Slide 7: Study Setup & Data Collection
	Slide 8: Econ Finding
	Slide 9: Cover Crop Costs
	Slide 10: R-SHEC & Case Studies
	Slide 11: R-SHEC Process
	Slide 12: Data Collection
	Slide 13: R-SHEC Output
	Slide 14: R-SHEC Take Home Results
	Slide 15: Overall Takeaways from Both
	Slide 16: Resources
	Slide 17: Questions to Answer with R-SHEC
	Slide 18: AFT-NRCS Soil Health Case Studies
	Slide 19: Case Study Handouts
	Slide 20: Thank You


