SOIL SMARTS

Specific Management and Resources Trainings
for Soil Health in Tennessee

TRAINING CURRICULUM

J. de Koff, M. Hubbs, D. McMillen, D. Morris, and G. Brann

TENNESSEE SOUTHERN
STATE UNIVERSITY %A‘ﬁ

Sustainable Agriculture

COO pe rat | ve Exte ns | on Research & Education
UrEXT E N s I o N USDA United States

INSTITUTE OF AGRICULTURE _ Department of

THE UNIVERSITY OF TENNESSEE Agriculture

This curriculum was developed through a Southern SARE grant and collaboration between Tennessee
State University, the USDA-NRCS, and the University of Tennessee. The objective of this curriculumis to
provide training on soil health and sustainable management practices for soil health to extension
agents and local officials so that they may disseminate this information to their stakeholders.



Soil Smarts Training Curriculum

Collaborators: Jason de Koff, Michael Hubbs, David McMillen, Danny Morris, Greg Brann
Cover design and design layout: Brett Seybert

Funding was provided through the Southern Sustainable Agriculture Research and Education (SARE)
Program

Tennessee State University
3500 John A. Merritt Blvd.
Nashville, TN 37209

TSU19-0043(B)-14-17090 Tennessee State University does not discriminate against students, employees, or
applicants for admission or employment on the basis of race, color, religion, creed, national origin, sex, sexual
orientation, gender identity/expression, disability, age, status as a protected veteran, genetic information, or any
other legally protected class with respect to all employment, programs and activities sponsored by Tennessee State
University. The following person has been designated to handle inquiries regarding non-discrimination policies:
Stephanie Roth, Office of Equity and Inclusion, sroth@tnstate.edu, 3500 John Merritt Blvd., General Services
Building, Second Floor, Nashville, TN 37209, 615-963-7435. The Tennessee State University policy on
nondiscrimination can be found at www.tnstate.edu/nondiscrimination.




MODULE 8. FINANCIAL BENEFITS OF COVER

CROPS

Learning objectives:

Participants will be able to:

e Describe cover crop establishment costs.
e Utilize the USDA Cover Crop Economics Decision Support Tool
o Identify financial assistance for farmers planting cover crops

Materials:

e PowerPoint slides “Module 8: Financial benefits of cover crops”

o Lesson guide: Use the notes in this lesson guide to present information for each presentation
slide.

¢ Questions found at the end of this lesson guide can be used to test participants’ knowledge at the
end of the presentation. This can be combined with clickers to improve audience engagement
and create discussion.

e An evaluation of the presentation can be found in this lesson guide following the lesson
questions.

Topics:

USDA Cover Crop Economics Decision Support Tool
Costs related to cover crops

Direct nutrient credit

Pesticide reduction

Yield increase

Erosion reduction

Additional benefits

Financial assistance
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Slide 1
This module covers the financial benefits of cover crops.

Slide 2
This is an outline of the different topics that will be
discussed within this module.

Slide 3
Follow material on presentation slide.

Slide 4
Follow material on presentation slide.
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Module 7 - Financial Benefits of Cover
Crops
Danny Morris

Area Farm Management Specialist
UT Extension

Slide 1

Outline

Partial budgets of cover crop
establishment

Tracking impact on profitability
— Output

— Input

NRCS financial assistance for
establishment of cover crops

Rl Lifes Seuion e S

Slide 2

Cost of Cover Crop Establishment

« The cost of establishment depends on the &
cover crop species being planted.
* The more species being considered, the
higher the cost to plant will be.
— Some particular species such as daikon radishes
and turnips can be quite costly per pound of seed.
* The application method chosen impacts the
cost as well.
— Airplane vs. Drilled vs. Spreader Truck
— Coverage varies between each method.

Resel. Lies Seuion: ERNLENEISN

Slide 3

Parameters for Budgets

+ All costs are on a per acre basis.

+ Seed costs were provided from NRCS and were part of a
budget project in Gibson County, TN in 2015.
— Seed costs do vary, but are still approximately the same in

2018 as in 2015.

+ Application costs are estimates provided by NRCS and
UT Extension.

+ All budgets are approximations and farmer's actual
expenses will vary.

Real, Life. Scluien

Slide 4




Slide 5

The largest difference between budgets will be the cost of
application. On these first few slides, the species being
planted will be the 5-way species. The only difference will
be the application method. Each of the application methods

has its own benefits and drawbacks.

Slide 6

The only difference between Budget #1 and Budget #2 is
the seeding method. The difference between drilling and
using a spreader truck is estimated to be $5.00 per acre.
Another difference in production will be the stand
coverage of the cover crop. The stand coverage from
drilling tends to be better than simply broadcasting in
crops such as wheat. However, the variance in seed sizes
can be an issue with drilling. Producers will need to keep
this in mind when drilling multispecies cover crops.

Slide 7

Again, the primary difference between establishment
budgets is the seeding cost. However, with an airplane
application, farmers have to increase seeding rates by

roughly 25% to receive the same stand from either drilling

or broadcasting with a truck. With the added cost of the
plane, which can vary between $9-$14 per acre, and the
increase in seeding rates, the choice to fly on a 5 species
cover crop is $23-$28 higher than the other options.

Slide 8
Follow material on presentation slide.
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Establishment Budget #1

Planting Costs Per Acre w truck)

n

Seed Cost (5 Species Cover Crop)

Cereal Rye at 20 |bs. per acre ($0.42/1b.)

8.40

Wheat Rye at 26 Ibs. per acre (50.32/lb.)

8.32

Crimsan Clover at 4 Ibs. per acre (52.38/1b.)
Turnips at 1 |b. per acre ($3.92/lb.)

9.52
3.92

Radishes at 2 |bs. per acre {$2.66/lb.)

w [ o [ o

5.32

Total Costs per acre:

5

40.48

Slide 5

Establishment Budget #2

Planting Costs (Drilled)

e

10.00

Seed Cost {5 Species Cover Crop)

Cereal Rye at 20 Ibs. per acre (50.42/lb.)

8.40

Wheat Rye at 26 Ibs. per acre ($0.32/1b.)

832

Crimson Clover at 4 1bs. per acre ($2.38/1b.)

9.52

Turnips at 1 Ib. per acre ($3.92/1b.)

o [ || [

3.92

Radishcs at 2 Ibs. per acre (52.66/1b.)

5.32

Total ‘osts per acre:

s

45.48

Slide 6

Establishment Budget #3

Planting Costs {Broadcast Per Acre w/ plane) *Seeding rates increased by 25%

[

14.00

Seed Cost (5 Species Cover Crop)
Cercal Ryc at 25 Ibs. per acre {$0.42/1b.)

10.50

Wheat Rye at 32.5 Ibs. per acre (0.32/1b.)

10.90

Crimsan Clover at 5 Ibs. per acre ($2.38/1b.)

11.80

Tumips at 1.25 |b. per acre (53.92/1b.)

4.90

Radishes 12,50 Ibs. per acre [$2.66/1b.)

IS [Py v Y

6.65

Total Establishment Costs per acre:

-

58,35

Slide 7

.

.

Costs vs. Returns
When deciding to adopt cover crops,

one must look at the return along with
the costs.

Returns typically come in the form of:
— Higher yields

— Reduced fertilizer

— Reduced herbicide use

Added costs can also develop in the
form of:
— Increased pests

— Expenses related to the termination of
cover crops

Slide 8




Slide 9
Follow material on presentation slide.

Slide 10

We are going to look at the impact of cover crops on a
corn and cotton rotation. Given where corn and cotton
prices are, this rotation will likely be widespread across
West Tennessee in 2019.

Slide 11
Follow material on presentation slide.

Slide 12

This is an example of the total cost of a cover crop system
over 2 years. The first year cover crop is crimson clover,
which was planted before a cotton crop. Costs include all
establishment expenses at the required rate. The right
column shows a three species cover crop mix of cereal rye,
crimson clover, and brassica. The three species mix was
planted in the fall prior to planting a corn crop.
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Tracking Financial Impact of Cover Crops

USDA/NRCS has developed a decision-aid tool
— Economic Analysis of Cover Crops Spreadsheet
+ Developed by Lauren Gartwright (Missouri State Economist-USDA/NRCS)
and Bryon Kirwan (lllincis State Economist-USDA/NRCS)

— Spreadsheet that is designed to assist producers in deciding the
cost of cover crop implementation and benefits provided from
cover crops.

— Decision-aid File can be downloaded from:
http://www.conservationwebinars.net/webinars/cover-crop-

economics-decision-support-tool/?searchterm=Economic

Slide 9

Slide 10

Entering in the Crop Data

You will need to enter in the yield for each crop along with
an current price you can expect to receive for the crop.

o
Ve oG |t $077 ke oo bty 8305

Slide 11

Costs Related to the Cover Crop

5000 Crap 2 Decresse (suc) a0

O Cort ) 500 tharCoal () o

Totsl Cost ($lac) SO0 Tolal Cost [$1ac) s

Slide 12




Slide 13
Follow material on presentation slide.

Slide 14
Follow material on presentation slide.

Slide 15

The next section of the calculator is the influence on
pesticides. You may find that your use of herbicides is
reduced in a few years due to the cover crops providing a
window of opportunity to suppress weeds. However, in
some years and in some fields with extremely high weed
populations, you may see that cover crops increase your
herbicide use due to termination of the crop and
persistent weeds.

Slide 16

The stated yield increase should be based on your actual
production records. The yield increase brings in the stated
price that you input at the top of the spreadsheet. Also,
keep in mind, that the value for soil loss is very subjective
based on the price you place on the soil.
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Benefits of Cover Crops

+ The decision-aid tool
highlights four main
benefits:

- Direct nutrient credit
(fertilizer reduction)

— Pesticide reduction
- Yield increase
— Erosion reduction

Pl Life Sctuirs

Slide 13

Direct Nutrient Credit

* The N, P, and K credit will vary based upon the cover crop
species planted (i.e. legumes tend to provide more N).
— Soil sample can provide this data.

Direet nutrient creit Direet nutrient credit

Enter Nurrient Values:

Miregen (S1b): 5038

Phosphorus ($1b) 5043

Potassium ($1b): s037
N, recueten In purchased N (24ac) © N recueton in purenased N (ivac) 0
. reduction In parehased @ (iniac) O P reduction In purenased P (ibiac) o
K. reduction in purchased K (io/ac) © K reduction in purchased K (ivac) )
Total Nutrient Creait Benent (§fac) $0.00  Total Nutrient Creait Benett (Siac) s

Ra PERRIENEIQN

Pesticide Reduction (or increase)

» The impact on herbicide use will take a few years to be viable.
— Vary from field to field as well due to weed pressure.

‘Casts inciuge chemical snd appicaton

Herbicide Costs (S/ac) $50.00  Herbicide Costs (iac) 32000
20%

osts inciucka chemical and sppication

Percent Reduction Percent Reducton 10%
Insecticide Cost (S/ac) 5000 Insecticide Cost (S/ac) so00
Percent Reduction 0% Percen: Reduction 0%
Fungleide Costs (S/ec) 5000 Fungicide Costs ($/ac) .00
Percent Reduction % Percent Reduction o
Total ol i i s24.00 i i s3.00
banafit (Siac) benefit ($/a)

Slide 15

Yield Increase and Erosion Benefit

Yieid Ingresse |Yiskt ncrase
Enter 01 o i s s pacted i 01 10 v s 5 ipmctnt
Grap Vild ncreaa (%) 105 fcrep vied ncrease %) o
crop 1 Incrassa fsiac) 57700 |erop 2 increasa (siac) s
Erosion Redurtion Erosion Recuction

falue ($on) s210 Value is very subjective.

O Site Vister Gty Damages fston) sia1

Eree
e ) 0 e ki of e s 5 g -t b of v 0.
Erosion Raducton (o 4 Eroson Raductien v} 4
F
Erssion Asgar (sic) 5000 Eroson Rspal (52) ) 000
Total Erosion Beneit {5fac) 52042 Total Eroston Bansft (Siac) san1z

Slide 16




Slide 17

You can also use the grazing, baling, and seed production
section to add the additional benefits provided from using
cover crops. Some producers that graze the cover crops
would benefit from adding in the expense of fencing off
the areas being grazed, installing waterers, and any
increase in labor expenses. However, the added poundage
from feeding the cover crops needs to be accounted for as
well.

If a farmer is baling or raising cover crop seed, there are sections for that as well built into the

spreadsheet.

Slide 18

The short term analysis results provide the most
immediate economic benefit of using cover crops. This
information is sufficient to make a planting decision.
However, many adopters of cover crops are in it for the
long haul. So, the long-term analysis is worth looking at.

Slide 19

The economic analysis shows the results in the short term
and long term. Also, the financial analysis shows the
results of the cover crops by year. You can look at
multiple years to track the long term impacts of cover
crops over a long period of time, up to 50 years. In this
example, I have only entered in two years of data and the
model shows that 2 year crop rotation repeating every
other year.
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Otter Barsfi s Decrnen o et 1 )

Otner senet 578c) o

Other Benefits Embedded in Tool

Qe Banefi i Dossrpnan s benetr i e oy

ther senan 5ixc)

00

rszing issyens cost

rating Stcckars [ )

P e e T

S000 Total Grazing Sanarn (sc)

Open By

_Counsoed Proanion | ffmm—

Ap— Additional sections of of production

that cover crops can benefit.

Slide 17

Short Term Analysis Results

= The final product of the tool is designed to show you the economic
benefit over the two years being evaluated.

Total Benefit {$iac) $120.42  Total Benefit ($iac) sz82
Short Term Analysis Resuits

[CoverCrop -Cas Cron 1 [Resuts Exparaton || Cover Crap - Cash Cron 2

[romtcos ar) 00 Towlcont ) E

[real Berem frae 1202 ot Beram (3] e

et B ey santz| | Netenet (o) s8]

T Conlnus i Long Tem Anails | S COVET CFODS 216 3 ON:term iNvestment. So, you
—_— the long-term analysis is worth taking a lookat.

Analysis Resulis

Profitability versus Affordabili
{Economic versus Financial Analysis)

minus total amortizsd coats, If the Economic
A Eonefis resul is nagsve. then

The Finsnci
questan: Is this mi o
affordablo? Dapent jes in 2 3me0e

Inue:
operation

25

Tha Economic Analysis Resuls comparss 38795

e amonized costs and beneils and 1878

' quesiion: Is his management Eala
cnange proftatis aver tha ifsspan of thi A

e Tou s Mesrt) Tolsl Costs (Stac/yr) sTo61

Bereis (siaciyr s positve. The Het Tolal Berefis ($aciyr) 10678

Benefits oquals ihe iotal amorilzed benefts
et Benafs (8/aciyr) 33817

Financial Analysis Results:

s12842 34812
4252
s12m12 34812
34282 516,22
312832 34812
4282

$1za2 34812

315778 3678

Meanu Options:

B viewCwom
[ seeven |

Slide 19




Slide 20
Follow material on presentation slide.

Slide 21

This chart shows the complexity of cover crops. This is
shown to highlight the many factors that go into
evaluating cover crops and why it can be hard to
determine financial impact.

Slide 22
Follow material on presentation slide.

Slide 23

This is the cost share reimbursement rate. Participants will
receive this amount regardless of the actual cost. Farmers
should contact their local NRCS office for the latest
information regarding funding for cover crop cost share.
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Financial Impact of Cover Crops

+» There is not a single cover crop mix that is a guaranteed to
increase yield or reduce expenses.

.

When it comes to financial impact, cover crops advantages

and disadvantages will vary from farm to farm and from year

to year,

Example:

— In a dry year, cover crops can help hold moisture to improve yields.

— In a wet year, cover crops may delay planting to the point that yields
are reduced.

Hoal, it Sotuiion PIRATENRION

Slide 20

Slide 21

Financial Assistance Available to
Farmers

Gover Crop
- Funds are available to help farmers Benefits &
with the establishment of cover crops.

pportunities

» NRCS allows farmers 3 years to gain L
experience planting cover crops. B

» Funding is through EQIP

« Payment rates based on seed mixture.

+ Contact your local NRCS office for
more details.

RERRTENRIAN

Slide 22

Reimbursement Rates

Flscal Year | Effectlve Date | Single Specles | Multl Specles (5} “Note
2018 Oclober 1, 2018 §51.50-57261  §74.04 lo 586.85
2018 October 1, 2017 $20.27 54539 *Actual values could vary

upon species planted.

“Note: These are the cost share reimbursement rate. Participants will receive
this amount regardiess of the actual cost.

IRATERRISN

Slide 23




Slide 24

Follow material on presentation slide.
Conclusion

Financial impact of cover crops is a combination of the
impact on bath inputs and cutputs.
Cover crops are a long term investment.

— To truly realize their economic benefit, farmers have to look at
multiple years of data on their farms.

NRCS and universities have created many tools to help
with the measure the financial impact of cover crops.

NRCS provides cost share in establishing cover crops.

Slide 24

Slide 25

For more information, contact Danny Morris, UT Area

Farm Management Specialist. QUESTBRSI

Danny Morris
Phone: 731-855-7656
Email: danhmorr@utk.edu

Slide 25
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Test their Knowledge - Questions for the audience

Cover crop establishment costs are largely based on _the species planted and
the method of establishment

Q: What financial returns might be expected from using cover crops?
A: Higher yields, reduced fertilizer application, reduced herbicide use, erosion
reduction

Q: What tool can be used to determine the costs and benefits of using cover
crops?
A: The Cover Crop Economics Decision Support Tool by the USDA/NRCS

Q: How long does the NRCS offer cost share funding for cover crop establishment?
A: 3years

Q: What NRCS program offers cost share funding for cover crop establishment?
A: EQIP
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s ~ 7/ ~
SULRSARTS Soil Health Evaluation SUILRSARTS
| Name of Activity: Financial benefits of cover crops | Date of Activity:

A._Instruction | oo | s | Srews | Smem | e | S

1. The agent/specialist was well prepared. @ @ © @ ® ®

2. The agent/specialist presented the subject matter clearly. ) @ ©) @ ® ®

B. General Learning and Change | Soovdy | osagee | Srevhar [ sohewhal | e, | Stondh

1. I have a deeper understanding of the subject matter as a result of

this session. o © © @ © ©
2. | have situations in which | can use what | have learned in this
session. O ® ® @ © ©
3. lwill change my practices based on what | learned from this
session. @ @ ® @ ® ©
C. Specific Learning Before this program | knew... Now | know....
How much did you / do you Very Little Some Much Very Very Little Some Much Very
know about these subjects? little Much little Much
1. The USDA/NRCS Cover Crop ) ) ) @ ® 0 ® ) ) ®

Economics Decision Support Tool

2. How to calculate financial costs ) ) ) @ ® 0 ® ) ) ®
and returns from cover crops

3. USDA/NRCS cost share available
for cover crop establishment @ @ ® @ ® @ ® ® D ®
D. Specific Practices Before this program | did... In the future | will realistically do....
To what degree did you Jwill Very Little Some Much Very Very Little Some Much Very

little Much little Much

you do the following?

1. Measure different field indicators D ® © @ ® @ ® 0

of soil health @ ®
2. Incorporate sustainable

agricultural methods for soil health o ® ® @ © @ ® ® @ ®
3. Seek additional NRCS information

on financial and/or technical

assistance for improving soil o ® ® @ ® o ® ® @ ®

health

E. Satisfaction with Activity S Disagree g Agree e
1. I'would recommend this program to others. @ @ ©) @ ® ®
2. Asaresult of this program, | am more likely to seek additional

information from UT/TSU Extension. o © ® @ © ©

m

Any suggested changes, additions, etc. to the curriculum?

Thank you for participating in this survey!



