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MODULE 7. ECONOMIC BENEFITS OF

IMPROVING SOIL HEALTH

Learning objectives:

Participants will be able to:

e Determine and evaluate the benefits of improving soil health based on economic impacts,
reduced risk, increased production efficiencies, and more resilient soils.

Materials:

e PowerPoint slides “Module 7: Economic benefits of improving soil health”

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

e 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:

Erosion/runoff

Value of organic matter
Nitrogen loss and efficiency
Drainage and water storage
Weed suppression

Insect pests and disease
Grazing economics
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Slide 1
This module will focus on identifying the economic
benefits involved in improving soil health.

Slide 2

The survey shown on the screen comes from the latest
National Cover Crop Survey. The results of this survey
were likely the largest effort to obtain feedback from
producers on their experiences with cover crops. The
question above is an important one to have answered by
farmers. It helps us to understand the farming
community’s perception of the use of cover crops. It also
points to the fact that cover crop use is a long-term
investment.

Slide 3

The above two points need to be made when discussing
the economics of soil health. The economic return from a
healthy soil is very difficult to measure. The reason is how
do you place a value on an asset that is not easily sold or
bought. The best method in valuing soil health is to
measure the impact it has on the farming operation’s
bottom line. In agriculture, we tend to measure the
economic impact of a production practice by asking how
it increases yield and/or how much it costs.

Slide 4

Like the figure above shows, the systems approach has
many moving parts that are reliant on one another. Soil
health is impacted by tillage practices, crop rotation, and
the presences of vegetation in all seasons. The benefit of
these production practices is multifaceted. However, the
benefits are not seen overnight and will vary greatly from
year to year.
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Economic Benefits of Improving Soil
Health

Danny Mc

Area Farm Management Specialist

UTE

O NRCS

Slide 1

Perception of Cover Crops: Benefits

WHEN DID YOU BEGIN TO SEE
SOIL HEALTH BENEFITS OF USING COVER CROPS?

sen

It's both a long
n=1,397 term investment

and something

that our farmers
an see a benefit
ks e from.

Slide 2

Economics of Soil Health

It is difficult to quantify and validate the value of improving

soil health.

— Assigning dollar values to soil health metrics can vary greatly.

Two ways to view soil health economics:

1. The impact of the conservation system in reducing operating
expenses.

2. The effect on improving the soils biological, physical, and
chemical attributes.

ONRCS

Slide 3

Soil Economics = Systems Approach

T s
+ The true economic value of sail is
found in creating a system that finds
a balance of:
~ Keeping soll in place.
~ Builds a sustainable production system.
— Increases output efficiently.
— Reduces inputs required
« It requires multiple steps and is a

long term investment.
. lows State - “The ‘Soil Heaith’ sy

23,2017,

O NRCS




Slide 5

We will cover each of these in greater detail in a few
minutes. Some of these have a greater impact on a
producer’s decision to implement cover crops.

Slide 6

The value of soil erosion is difficult to quantify. What is
not difficult to do is understand the value of a highly
productive soil. When trying to determine the value of a
soil, you have to consider the location of the land, the
productivity of the soil, drainage of the soil, and the other
possible uses for the land.

Slide 7

Erosion costs can come in various forms. Erosion
increases costs by requiring landowners, or farmers, to
excavate or create conservation structures. Also,
productivity of the soil is reduced due to lost topsoil.
NRCS research in 2003 estimated that the cost of erosion
was approximately $19 per ton.

Slide 8

This example shows how you can calculate the value of
topsoil. This study was conducted by the Ohio State
University to show the value of topsoil based on the value
of the land. I have adjusted the values to fit the values of
land here in Tennessee. The T Value means tolerable
erosion levels and was developed by NRCS. The example
assumes that half of the land’s value is in its productivity.
Based on all of the assumptions made for this example, the
loss of topsoil on this farm equates to $20-$25 per acre on
an annual basis.
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Outline
» Economic costs of erosion
* Value of nutrients
+ Nitrogen loss and efficiency
* Impact on managing weeds
» Impacts on pest and disease
* Value of improved drainage
» Use for grazing

[OIRG

Slide 5

Economics of Soil Erosion

* Does soil have value? Absolutely.
+ Whatis its economic value?
— This is extremely and incredibly difficult to measure.
= Numerous things must be considered:
— Soil type — not all farms are alike
~ Water holding capacity

— Yield potential
— Other potential uses of the land

FERRLENEIRN

[ONRGS

Slide 6

Example of estimated erosion costs on one field:

Erosion Affects Soil, Air and Water
Quality and Profitability

Off-site
costs

$19 perton NG
soil
Source: NRCS & Soil Quality Inst., 20023

SERRTENEION

Slide 7

Value of Ton of Topsoil

+ Most Biological activity occurs in top 3 inches.
+ One million pounds or 500 tons of topsoil in top 3 inches.
+ Average Value of Cropland = $5,000/Acre
+ Soil Productivity Value: $2,500/500 = $5/Ton
— Assumes half of the value is in productivity value.
— Other half is value of location of the land itself. x
+ Soil Lost at T value = 4-5 ton/acre
= T value = tolerable erosion levels
« Lost value per acre = $5/ton soil loss
— Assume loss of 4-5 tons annually equates to losing $20 to $25 per acre.
“Source. Ohio State University. modified fand values to fit Tennessee

[ ONRGS —
Slide 8




Slide 9

Nutrients play such a vital role in both row crop and
forage production. In fact, the nutrients found in the soil
are part of the discussion on soil health. Cover crops can
improve the nutrients found in the soil over time. As
organic matter increases, we tend to see the nutrients
found in the soil increases. A glaring question that needs
to be addressed is: How do you measure the value of the
nutrients in the soil? The easiest way to measure the
impact of nutrients in a soil is to quantify the reduction of
output.

Slide 10

We are going to look at an example of the value of having
more nutrients in the soil. We are going to focus on the
soil organic matter levels of two different soil types.

Slide 11

This example assumes that there is an actual value assigned
to organic matter. As mentioned earlier in the presentation,
it is hard to place a tangible value on soil and the contents
therein. I would like to stress again the likely best way to
quantify the value of organic matter is through its direct
impact on reducing operating expenses and crop output.
This valuation is a long-term process and one must keep
that in mind.
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Value of Nutrients

» How do you measure the value of nutrients in the soil?
— Quite simple actually.

- What is the \rnfvact of the lack of a nutrient on either the input needs
for a crop and/or the impact on the output of the field?
- Soil tests are needed to understand what nutrients are deficient
« Nutrient availability is linked directly to what is available in the soil and
what is added synthetically.

+ The loss of organic matter directly impacts the availability of nutrients

to a plant.
+ Let's look at an example of valuing the organic matter as a nutrient
source.
O NRCS
Slide 9

Value of Soil Organic Matter

= Assume that we have two soil types:
1. Soil #1: Organic Matter of 2.0%
2. Soil #2: Organic Matter of 3.5%

= Fertilizer applied is assumed to be manure to show that
not only are macronutrients being added, but
micronutrients as well.

+ Manure can also be used to build organic matter.

O NRCS

Slide 10

Value of Soil Organic Matter

* One ton of soil = 2,000 Ib. of soil minerals and organic matter
« Amount of organic matter per/one ton of 2,000 Ib. of soil:

~ 2.0% O.M.=0.020 x 2000 = 40 Ib. of organic matter

— 3.5% Q.M. =0.035 x 2000 = 70 Ib. of organic matter

+ 3.5% O.M. is a good average that we can achisve due to heat and moisture levels in
Tennessee.

+ Value for 2.0% OM =40 |b. x $0.10 = $4 per ton of soil loss for 3.5% OM= 70
Ib. x $0.10 = $7 per ton of soil loss

= If soil loss is 5 tonsiacre, then the total loss for the two soil types would
equate to:
— 2.0% = 54 per ton x 5 tens/acre soil loss = $20.00 per acre value

— 3.5% =87 per ton x 5 tons/acre soil loss = $35 per acre value
or - E Vil o L

ONRCS

Slide 11




Slide 12

In this example, we assume that there are 2,000,000
pounds of soil in the top six inches. For every 1% of
organic matter, the total weight would equate to 20,000
Ibs. of organic matter per acre. Ohio State University
developed a method of quantifying the value of nutrients
per acre. If we assume that 1,000 Ibs. of N, 100 Ibs. of
potassium, phosphorus, and sulfur, and use the respective
values from the UT Crop Budgets, we derive a value of
$474/acre for every 1% of soil organic matter.

Slide 13

This study from Michigan State shows that for every 1%
increase in soil organic matter, yield will increase by 12%.
If that assumption is indeed correct, the 12% increase in
yield for a soybean field with an average yield of 50
bu./acre would result in a $47.10 increase in income.

Slide 14

Cover crops can increase the nitrogen in the soil. Legumes
can be used to fix nitrogen in the soil. Also, soil organic
matter influences leaching and denitrification. Of course,
yield potential is directly impacted by the availability of
nitrogen to the plant.

Slide 15

Nitrogen loss can be managed by altering production
practices. Conservation tillage practices such as no-till
and use of cover crops can reduce nitrogen loss. Since
organic matter is one place where N in the soil is housed,
any production practice that can increase soil organic
matter can partially reduce N loss.
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Value of Soil Organic Matter: Another Example

« Assumptions: 2,000,000 pounds soil in top 6 inches per acre.
— 1% organic matter = 20,000 |b.
* Nutrients:
— Nitrogen: 1000 Ib. x $0.37/ Ib. of N = $370
— Phosphorous: 100 Ib. x $0.44/ b. of P = $44
— Potassium: 100 Ib. X $0.29/ Ib. of K = $29
— Sulfur: 100 Ib. x $0.31/Ib. of S = $31
— Carbon: 10,000 Ib. or 5 ton x $ ?/Ton = Unknown Value

— Value of 1% SOM Nutrients/Acre =$474
*Source: Ohio State University Extension, Jim Hoorman, 2011. Modified with figures irom UT Crop
Budgets. 2018,

ONRCS

Slide 12

Soil Organic Matter on Productivity

« Michigan State University Study:
— For every 1% increase in soil organic matter, yields increase by 12%.

Crop Yield Yield  Priceper Increased Avg. Annual

increase  bushel  Income @ 0.10%
Bu. / acre OM/yr.
Soybeans 50 [ $785  $47.10 84.74
com 165 19.8 $329  §65.14 36.51

“Source: Warncke, D. 2007. Benefits of wheat in a rotation. Michigan State University Extensien Crap
advisory team alerts. fitip #msue anrmsy edunewsbenelits of wheal in & rolation

O NRCS

Slide 13

Nitrogen Loss and Efficiency

Cover crops impact the nitrogen in

the soil in many ways.

— Cover crops can add back nitrogen
through the use of legumes.

— Cover crops are effective at limiting
offsite movement of nitrate

— Potentially mineralizable nitrogen is
impacted by the cover crop species
planted.

— Yield is impacted by the presence of
additional N and other nutrients.

ONRCS

Slide 14

+ Increased tillage and applying N in

+ Soil organic matter breaks down with

Nitrogen Losses

+ Corn and Wheat have a relatively

high N requirement.

+ Soil organic matter losses can have

adirect impact on N management.
— Soil organic matter is where N is
stored in the soil.

only 1to 2 applications leads to more
leaching and loss of N.

more tilling and soil disturbance.

O NRCS

Slide 15




Slide 16
Follow material on presentation slide.

Slide 17

A study conducted by the University of Tennessee
compared different cover crop mixes to determine which
had a higher amount of N available to plants. The study
showed that the multispecies cover crop mix provided
more inorganic N to the soybeans. Also, the multispecies
cover crop mixes increased yields in the soybean trials in
comparison to the single species cover crops.

Slide 18

When farmers convert to no-till from conventional tillage,
did they start with good soil structure? Do they still have
soil compaction problems?

Generally the answer is yes, they have multiple problems
in the soil, especially with poor soil structure. Due to poor
soil structure, water runs off due to poor water infiltration
and a lack of SOM. This causes soil erosion, a huge loss in
SOM (floats with the water), and a large N investment
(1000# for every 1% SOM). Due to poor soil structure,

Nitrogen Losses

= Although you can add either organic or inorganic N forms to soil,
plants only take up inorganic N (that is, NO3-N and NH,*-N).

» One form isn't more important than the other and all N sources

can be converted to NO,-N. Commercial N fertilizers, legumes,

manures and crop residues are all initial sources of NOy-N and

NH,*-N.

Nitrate is always present in the soil solution and will move with the

soil water.

*Bource: Fernandez and Kaiser, lowa State Extension Nutrient Management Specialists, 2018,

O NRCS

Slide 16

Nitrogen Losses: UT Study

i s B
+ Gdifferent cover crop mixes were evaluated ‘ <
+ Cereal Rye and Halry Vetch resulted in the |
highestamount of inorganic N availableto the || H
plants. §ol H
+ Al plots with a multispecies cover crop mix |

ad a higher inarganic N amount available ta
the plants.
By converting the chart from Mg/hectacre,

f
the yield for the Soil Health Mix equated to | fuld i
7.8 bushels per acre. { z
« The next best yield was Cereal Rye and Hairy [ |
Vetch crop mix with a yield of 58.0 bushels
per acre. i |
i
Sy

* The control, with no cover crop, did not have
a significantly lower yield than the ather
cover crop mixes, save the Soil Health Mix.

*Saurce: Chu, logadamama, Walker, Each,

and Duncan; University of Tennessee, 2017.

Slide 17

Nitrogen Losses: Poor Soil Structure from Conventional
Tillage Increases Losses in No-Till Corn

y y Depth Bulk D fcm?
Soil N Losses from Poor Soil P! Uik Deneiry tgicanc)

0inches

Structure: Conventional Tillage
* Volatilization: 5-50%

+ Leaching: 20-40%

« Denitrification: 40-60%

+ Soil Erosion: 0-100%

Note: It can take 3-5 years of using
No-Till and cover crops to reduce
losses

O NRCS

Plow layer

Compacted
zone

Uncompacted
subsoil

220 = Till
“Sourse: Camp & Lund; Jim Haarman, NRCS Soi Hesit Spacisist

Slide 18

denitrification losses of N can be 40-60% due to standing water and the loss of N to the atmosphere. In
sandy soils without much SOM, leaching losses can be 20-40%. On the soil surface, volatilization losses

can be 5 to 50% because there is no residue to cool the soil and no residue on the soil surface initially to

absorb and tie up N in the soil profile. It may take 3 to 5 years to improve soil structure with NT and

cover crops before these losses are reduced. Our N efficiency in conventional tilled soils is only 30 to

40%. (Source: NRCS, Economic Benefits of Soil Health)
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Slide 19

As mentioned earlier, one goal of cover crops is to
increase the amount of soil organic matter in the soil.
With more organic matter in the soil, nitrogen efficiency
is purported to increase. In this example, if we increase
nitrogen efficiency from 40% to 80%, doubling the
amount of nitrogen being utilized, the producer can save
50% on their nitrogen costs and reduce the amount of
applied N by 90 pounds per acre. By valuing nitrogen at
$0.39 per elemental pound, we show a total savings of
$35.10 per acre.

Slide 20

Nitrogen efficiency is drastically reduced when
conventional tillage practices are used. Producers are
encouraged to use a no-till system and utilize a cover crop
that increases the amount of organic matter found in the
soil. Also, phosphorus efficiency is impacted by tillage
practices and organic matter levels. Therefore, it is
important to consider tillage practices, crop residue, and
perform soil tests to know the nutrients present in the soil
before making an application. You may be leaving money

Nitrogen Efficiency

If a producer doubles their N use efficiency from 40% to 80%,
how much less N might they have to buy if they purchase 180 Ibs.
of N fertilizer at $0.39 per pound?
— 180 Ibs. of N x 40% = 72 Ibs. of actual N used by plant
— 72 Ibs. of N needed/80% or 0.80 = 90 Ibs. of N fertilizer needed
instead of 180 Ibs. of N fertilizer needed. Also 180 Ibs. N x (40%/80%)
=90 Ibs. of N
— Producer saves buying 90 Ibs. of N fertilizer (180 Ibs. of N — 80 Ibs. of
N} x $0.39/Ibs. of N = $35.10/Acre
— In reality, producers may give themselves a credit for N from cover
crops, but they will not drastically reduce their N use as it is the
lifeblood of their yield. Soil analysis should always be considered.

ONRCS

Slide 19

Soil Health and Nitrogen Efficiency

= According to the NRCS:
Nitrogen Efficiency:
— Conventional Tillage: 30-50%
— Cover Crop + No-till: Goal is to Increase to 80% or higher
Phosphorus Efficiency:
— Conventional Tillage: 10-50%
—Cover Crop + No-till: Goal is to Increase to 80% or higher

Slide 20

on the table by either over applying fertilizer or not adopting cover crops.

Slide 21

Soil drainage impacts the movement of nutrients through
the soil. Soils that do not drain properly tend to have a
negative impact on production. A producer can do a few
things to address drainage such as installing tile or
delaying planting during wet months. However, our focus
is on how cover crops can be used to improve drainage.
The benefit of cover crops will vary from a dry year to a
wet year. In a wet year, cover crops can provide an added
challenge. Like most things in agriculture, the benefit of a

Value of Improved Drainage due to Cover
Crops
« Covercrops allow the soil to
retain moisture longer.
* In a dry year, this is a blessing.
+ In a wet year, this can become
acurse.
« We are going to look at the |
impact that cover crops have on
water storing capabilities.

ONRGS

Slide 21

production practice or product choice depends on growing conditions, which makes results very, very
subjective. But, we do want to look at the benefits of cover crops in regard to water storing capabilities.
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Slide 22

With higher amounts of soil organic matter, we tend to see
an increase in water retention. The increase in soil organic
matter will aid in keeping more moisture in the soil
longer. This example shows the savings from not having to
irrigate as much. Of course, these costs savings only hold
water if we are talking about irrigated land. Yes, the pun
was intentional.

Slide 23

The water needs for crops are affected by temperature. As
the temperature rises, the amount of water needed
increases as well. The water needed essentially doubles for
every 10 degree increase in temperature once the
temperature hits 75°F. In this example, we can see that 22”
of water is needed to produce a 200 bu. corn crop. By
using the assumption that 1” rain increases corn yields by
8 bushels, the value of a fully utilized inch of rain is $8 per

Water Storage Value

« Every 1% soil crganic matters (SOM) holds 1 acre-inch of
water
— Crops need about 1 inch of water for optimal growth
- Value of an acre-inch of water = $12 (varies)
— UT Crop Budgets value an acre-inch of irrigation at approx. $7
+ Value of 6% SOM vs 2% SOM =
4 acre-inches of water * $7/acre-inch=$28
« 0.1% SOM addition per year =
0.1 acre-inch x $7/acre-inch = $0.70 per year

ONRCS

Slide 22

Value of Water Storage in Hot Dry Summers

+ Water needs for Corn based on soil temperature:
- 75degrees Fahrenheit— 1 Inch water/week
— 85 degrees Fahrenheit— 2 inch water/week
— 85 degrees Fahrenheit— 4 inch wateriweek
+ 2X Water requirements for every 10°F increase
— 1"Rain =8 bu. Comn, 6 bu. Wheatand 3.5 bu. soybeans
— 22" water needed for 200 bu. Corn
Typical Ohio Rain = 19-23 inch/year in growing season
- 1"Rain fully used
» Com =8 hu fac. x $4 = $32/acre
+ Beans = 3.5bu.fac. x $8 = 528/acre
* Wheat=6 buJac.x §5 = $30/acre
+ Heatand droughtquickly increase yield losses!
“Source: Ewynn Taylar. lows Ag. Climatologist

ONRCS

Slide 23

acre, assuming a price of $4 per bushel. If we use the same methodology on the soybean and wheat

example, we show that the decrease in stress on the plant equate to a savings of $28 per acre for soybean

and $30 per acre for wheat.

Slide 24

Cover crops can also be used to combat weeds. The
increase in weed resistance has led us to become reliant
upon only a few families of herbicides. As we increase the
reliance upon only a select few chemistries, we increase
the chance of creating a level of resistance that we cannot
overcome with a solution poured from a jug. This chart
shows how some species of plants have become resistant
to common classes of herbicides. The number continues
to increase. Cover crops are being looked at to try to be
part of the solution to controlling resistant weeds.
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Using Cover Crops
to Combat Weeds

Resistance to herbicides s a big deal.

Cawer crops are being looked at to bette:
control or extend the life of some
chemical technologies that we heavily
rely upon for weed contrel.

ALS Example = Leadoff
Dinitroanlines Example = Prow| & Treflan

*Sourca 2 25
hitai/fvwmnature.com/newsincrease-
resistant-weeds-jog-

7.103187article=1.12007 o

1950 1962 1970 1980 1880 2000 2010

Slide 24




Slide 25

I would like to reference the 2016-2017 National Cover
Crop Survey again. The question was posed to the farmers
that participated in the survey whether cover crops had
changed their herbicide program. 43.7% of the
respondents said that there has been no change in their
program but that they have better weed control following
cover crops. 25.1% of respondents reported that there was
no change in their herbicide program and that weed
pressure was unchanged following cover crops. 31.2% of

Producer Reported Benefits of Cover Crops

COVER CROPS AND RESISTANT WEEDS

184 =733

69% of survey participants stated that made NO change in
their herbicide program due to cover crops.

SNRGS

H

Slide 25

respondents did state that their total use of herbicides was reduced in some manner.

Slide 26

The University of Minnesota conducted research between
two different locations. In each of the locations, a field of
soybeans, planted in a monocrop, were compared to a
field planted with either Pennycress or Camelina, which
are a harvestable oilseeds. The plots with the Camelina
had less weed biomass in comparison to the monocropped
soybeans.

Location #1 Results.

Slide 27
Location #2 results from the University of Minnesota field
study.

Slide 28

Images of cover crops used in the previous two slides.
Pennycress on left and Camelina on the right are both an
oilseed grown in colder climates such as MN and Canada.
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Do cover crops reduce weed pressure?
Weed Suppression- Lamberton

Reported 87%
reduction in
weed biomass
between
Camelina
(brassicaceae)

Lamberton Weed Suppression

plots and
monocropped R
fields. = —
Source: Hoerning, er af,; University of Minnesota; Cover Crop ASA Presentation; 2047
Slide 26
Do cover crops reduce weed pressure?
Weed Suppression- Rosemount
Reported 85% Rosemount Weed Suppression
reduction in "
weed biomass
between
camelina plots
and
monocropped £ b
fields. b ]
Source: Hoemiag, et al; Lniversity of Mianesota; Cover Crop ASA Presentation;2017.
Slide 27
Pennycress Camelina
Slide 28




Slide 29

Let’s look at an example of the economic benefit of
reducing weeds. The NRCS suggests that with the use of
no-till and cover crops that herbicide use can be reduced
by 33% (Source: NRCS, Economics Benefits of Improved
Soil Function), which results in an average savings of $7-
$12 per acre. They also show that early weeds can reduce
crop yields by 10%, which directly impacts a farmer’s
overall profitability. In order to reduce weeds, a high
biomass cover crop needs to be planted.

Slide 30
A relevant quote from the narrative of the 2017 National
Cover Crop Survey.

Slide 31

Example of the impact cover crops have on pests and
diseases. The reduction in pests such as the soybean cyst
nematode has a positive impact on yield. The presence of
cover crops does attract additional pests such as vole,
slugs, and other insects. These added pests can come with
added costs and reduced yields, but the issues will likely
vary from field to field.

Slide 32

Cover crops help to improve water infiltration, reduce
compaction, and improve soil structure. All of which lead
to better drainage which can create an environment that is
habituated by predators that remove harmful diseases.
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Economic Benefit of Reducing Weeds

« |If farmers with No-till and Cover Crops reduce herbicide cost
by approximately 33%:

— $7-$12/A. savings
« Early weeds reduce crop yields 10%
— 50 bu. soybeans x $8/Acre = 340
« Need High Biomass Cover Crops to Reduced weeds

— Cereal Rye $18.90/ac.
— Rapeseed $8.00fac.
— Sorghum Sudan $18.60/ac.
- —VpDSI_ of seeding $15/ac.
ONRCS
Slide 29

2016-2017 National Cover Crop Survey

About 19% (265) of the cover crop users strongly agreed and 28% (308) agreed with the statement, “Using
cover crops has helped me reduce my overall crop inputs (fertilizer, insecticide, herbicide, etc.).” Twelve
percent (171 disagreed, 4% (52) strongly disagreed, and 7% (522) were neutral, This level of neutral-and-below
attitudes could signal a need for further research into the impacts of cover crops on the subsequent use of
fertilizer and crop protection products, as well as a need for focused communication efforts.

+ The result of this survey was very split among farmers with 47% saying that cover
crops reduced inputs and the remaining 53% either disagreeing or being neutral on
the statement

«+ The use of cover crops can have an impact on burndown chemistry which may cause
producers to incur additional costs,

O NRCS

Slide 30

Impacts on Pest and Disease

Positive: Soybean Cysts Nematodes (SCN)
1. 80-90% Reduction using cereal ryefannual rye
a) 50bu~30% =15 bu ~ $8 = §120/acre

b) Keep in mind that single species are not ofien
implemented.

Increase natural pollinators is positive benefit from
cover crops.

Negative: Slugs, Cutworm, Armyworm

*Source: NRCS, Economics of Impraved Soil Function

Slide 31

Impacts on Pests and Diseases

= Improved water infiltration host
« Reduced compaction
» Improved soil structure

Lead to better drainage: which
improves the soil environment for
less disease incidence and
predators of disease carrying
insects.

ONRCS

L™\

pathogen environment

Slide 32




Slide 33

A few things to consider when using cover crops. The
impact on pests and diseases can be very beneficial, but can
as easily be problematic. Comments were gathered from
input provided by Dr. Scott Stewart, University of
Tennessee, IPM Coordinator and Professor Entomology
and Plant Pathology.

Slide 34

Cover crops can also be used to graze. This helps to reduce
feed costs for producers. Grass is the cheapest feed source
for livestock. Therefore, any extension of the grazing
season will lower the overall feed bill for the herd.

Slide 35

Example of the impact of a longer grazing season. The
above example is taken from the UT Extension Hay
Calculator. We assume that the use of cover crops reduces
the producer’s hay requirements by 25%, or 30 days.

Slide 36
The total savings from having a longer grazing season is
$1,888 (25% savings).
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Impact on Pests and Diseases

1. Cover crops will increase the need and value of i
insecticide seed treatments or other at-planting
insecticide applications.

2. Cover crops can increase the need for a foliar
insecticide application (i.e. pyrethroid) near planting to
prevent problems with cutworms, three-cornered alfalfa
hoppers, etc.

3. Problems can be reduced by destroying the cover
several weeks in advance of planting

+ Early termination reduces some benefits of cover
crops such as weed suppression.

4. Pests, such as slugs, pose a challenge.

5. Multiple covers, multiple crops, multiple pests (varies by
geography), multiple timing/methods of cover crop
destruction can be challenging to manage.

[ONRCS
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Grazing Economics

= Feed accounts for approximately 50%
of all expenses in a cattle operation.

» Any chance we can get to reduce our
feeding expense, we tend to add more
to our bottom line.

= Grass is by far the cheapest feed

source for cattle.

We can use cover crops to extend our

grazing season and reduce the amount

of hay needed.

e

Slide 34

Economics of Extended Grazing Season

Hay Res
e e
— e
- sw
= =
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- =
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— -
RE— i
ONRGY wrExTENsIoN
L
Animal Consumptian and Cost Estimates
TS
Consumption per head on dry matter basis
pounds per day 240 240
Consumption perbeadonm fd s
o b 7o o
tons for feeding period 16 12
bales for fasding paricd 43 32
T v comsmpon for esing oo
bales 216 162
Cost® per head
per day (5] 126 Amuminga25%reductionin 126
for fasding pariod {51 s1sLor  hayfed resultsinasavingsof 41336

$1,888, assuming 50 head.
Cost* for herd

per day (5] sezez / \ sa282

for fasding pariod [5) 5755055 3588202
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Slide 37

Total cost of a cover crop mix planted before corn was
$49,

Cost of fence and water was $120.69/acre

Benefit of grazing

Cover crop produced approx. 4,000 lbs. of forage
Allowed 2.7 AU/acre to be grazed for 42 days

To have purchased this forage would have cost $80/ton
total $158.76

Grazing Economics

« By getting additional value from the cover crop in the form of grazing you

can see a net benefit in a shorter amount of time (i.e. increased SOM)

o G Bfre -
Costs | Cover Crop Sosd (Siacre) 1900 | Fonca (Sacro) 417

Spring Cials, 20 Bvaere, $0.300

Cover Crop Planting (acre) 52000 | waterng Faiies (acrey® s8R
Caver Crog Fermination (Sacre) 1000
Tola Cost (Sacre) 5900 | Total Cast 1208

[Gaver Grop Befare Corn |
G Vil (§(are) - $15676
Benefits | oo 35 biALiday forage demend, 42 days grazing, $80 Dlfon orage value

0 N RC S‘Sﬂums MRCS, Economic Bsnefits of improves Soil Function. f -
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This doesn’t include the value of the nutrients returned through the cows

Slide 38

This information comes from Michigan State University
Extension. Their study shows that a good stand of cover
crops can be an excellent source of grazing. The better the
stand of grass results in a longer period of grazing. With a
good stand, the cows had an average grazing time of 110
days. In this study, cover crops could potentially replace
the need for hay as the primary feed source in winter
months.

Slide 39

Cover crops present some challenges that cattle producers
need to keep in mind. Address all of the bullet points to
show they can impact the health of the herd.

Slide 40
Follow material on presentation slide.
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Fall Season Livestock Carrying Capacity for
Annual Cover Crop Mixes

Dry Mattor Tonsseres Con? Doy of Grasing
150 average stand H
225 guod stand o
36 geststend 10

ilking

*Saurce: Jerry Lindquist, Michigan State University Extension, “Fall caver crop
grazing basics”, July 2016

Slide 38

Cover Crop Grazing: Things to Remember

« Death loss can be an issue with certain cover crop
mixes.

- Bloat, nitrate toxicity, and other risks are a
possibility.

J Supj)lemen! cattle with either a feed supplement
and/or provide access to a good quality hay to
prevent this.

+ Providing plant species such as oats and other
g‘rasses along with the clover can help prevent

oat

ONRGS
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Conclusion

* The economic benefit of cover crops is shown by increased
yields, reduced inputs, extended grazing seasons, etc.

= Cover crops have their challenges as well by way of a

potential increase in pests, added establishment costs, and

more time to manage them.

Cover crops require a long-term approach to see the full

benefit in both productivity and economics.

Farmers need to consider the proposed benefit of cover crops

along with the cost of implementing them into their operation.

GONRCS
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Slide 41

For more information, contact Danny Morris, UT Area

T i ?
Farm Management Specialist CHSSUCTRIORECMITaRiS]

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

O NRCS

Slide 41
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Test their Knowledge - Questions for the audience

Q: What is the estimated cost of erosion?
A: $20-25/acre/year

The estimated value of the nutrients present in 1% organic matteris _474 $/acre.

According to a study by Michigan State University, for every 1% increase in organic
matter, there was a _12% _increase in yield of corn and soybean.

Q: On the soil surface, how much nitrogen can be lost under conventional tillage
due to volatilization?
A: 5-50%

Every 1% organic matter can hold about 1 acre-inch of water.

Q: How do cover crops help reduce the potential for plant disease?

A: They reduce the potential for saturated soils by increasing water infiltration,
reducing compaction, and improving soil structure. Some cover crops can even
promote predators that consume certain disease organisms.

Q: How can you control the potential for insect problems when using cover crops
once cover crops have been planted?

A: Apply foliar insecticides at planting (cash crop) or terminate cover crops several
weeks before planting.

Q: If a producer is able to graze an extra 30 days using cover crops, what will their

savings be?
A: 25%
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A rd A s
s ~ . o 7/ ~
SULRSARTS Soil Health Evaluation SUILRSARTS
| Name of Activity: Economic benefits of improving soil health | 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. 0 ® ® D ® ©
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 economic impacts of erosion @ @ © @ ® @ @ © @ ®
2. The economic impacts of soil ) ) ) @ ® 0 ® ) ) ®
organic matter
3. The effect of good soil
management on nitrogen @ @ © @ ® @ @ ® @ ®
efficiency
4. The |mpacts cover crops can have ) ) ) @ ® 0 ® ) ) ®
on grazing economics
D. Specific Practices Before this program | did... In t.he future | will realistically do....
To what degree did you Jwill \(ery Little Some Much Very \(ery Little Some Much Very
. little Much little Much
you do the following?
1. Measure different field indicators D ® © @ ® @ ® © @ ®
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 Sty
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 © ® @ © ©
F.  Any suggested changes, additions, etc. to the curriculum?

Thank you for participating in this survey!



