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Ik HEALTH

The Contlnued capac:lty of a SOI| to
functioh as.a vital, iving ecosvstem :

“that sustams plants anlmals and
humans b
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Principles at work

k= oAl

J. Maloney, Brownsburg, IN 2010




Soil Health é}fg;‘:ﬂt;g
Management System 0Ll

Collection of conservation practices that
focus on maintaining or enhancing soil

.) health

-/ ) Address all four of the soil health

principles

é Create a “synergistic” effect

>
‘ Cropping system specific
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Healthy, Productive Soils System Criteria '

Soil Health Management System

* Achieving soil health through: o "
uality No-Ti 4
* A Quality No-till System

Adapted Nutrient Management

* Diverse and Strategic Cover Crops

i — AT 1 \;F 4
Integrated W & .
* Adapted Nutrient Management o e oy

I8 WD

* Integrated Weed & Pest Management
» Diverse Crop Rotations ;

* Precision Farming Technology

e Prescriptive Buffers and

supportive practices

Soil Health is not a destination...it’s a Journey

' www.nrcs.usda.gov USDA is an equal opportunity provider and employer.
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‘¥ New Technology

; and
e ;k Integrated Weed &

¢ Pest Management

Diverse Crop Rotation
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Integrated Weed &
PRost Management
and
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. Pre”scribe'd C‘O\‘/,;,e‘r"Cro,ps & Grazing Diverse Crop Rotation
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SECRETS

Making Soil Health A Priority! 20"

« Key Indicators =
* Improving organic matter
* Improving aggregate stability
* Increasing water infiltration
* Increasing available water
* Improving nutrient cycling

* Balancing and diversifying soil biology

USD United States O CS
— e e partment
= B Agrig:ltzre )/ N R



Quality No-Till/Strip-till
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Diverse Crop Rotation
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UNJ/OoCK the

TFE el e e pe SECRETS
No-Til] pJarJLara%m',
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Sense and adapt to field
*; Condltlons on the go!

With Space
Shuttle Tech



Diverse Crop Rotation
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Developing Nutrients Managementmms
Strategies for SOLL
Soil Health Cropping Systems

Must include SOM and
Organic Nutrient Contribution
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SECRETS
Nitrogen Mineralization
and
Immobilization

nitrification
—_——

Nitrogen
transformations



MICROBIAL ACTIVITY

u‘r\\)—'ock the

Effect of tillage on microbial activity gﬁlé_l'iglﬁ
=il

Which tillage system has
more microbial activity when
the crop benefits from the

Soil respiration in NT system

APR  MAY JUN JUL  AUG "SEP
TIME OF YEAR

Havlin et al. (1999



Strategically... o he
CC should match desired C:N Ratio:5(1 7,

Material C:N Ratio
Rye Straw 8215 %9
Wheat Straw 80:1 §
Oat Straw 70:1 =
Corn Stover 57:1 o L (%
Rye Cover Crop (Anthesis) 37:1 §
Rye Cover Crop (Vegetative) 26:1 §
Mature Legumes 25:1 O
Balanced Microbial Diet 24:1 PRk
Daikon Radish 1O TN e
Crimson Clover 17:1 c
Ryegrass (Vegetative) 15:1 R 8
Young Alfalfa 13:1 S =
Hairy Vetch Cover Crop 11:1 i USDA United states
Soil Microbes (Average) Bl T = | e = Efeﬁg;tg;iﬂ:e
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Plant available Nitrogen, gk
_ =) US
exactly what we want...right???
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“Catch and Release”  secers
Nutrients

SO




SOLL
10N
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§ECRETS

Cover Crop Mgt for N Retent




Strategically... o he
CC should match desired C:N Ratio:5(1 7,

Material C:N Ratio
Rye Straw 8215 %9
Wheat Straw 80:1 §
Oat Straw 70:1 =
Corn Stover 57:1 o L (%
Rye Cover Crop (Anthesis) 37:1 §
Rye Cover Crop (Vegetative) 26:1 §
Mature Legumes 25:1 O
Balanced Microbial Diet 24:1 PRk
Daikon Radish 1O TN e
Crimson Clover 17:1 c
Ryegrass (Vegetative) 15:1 R 8
Young Alfalfa 13:1 S =
Hairy Vetch Cover Crop 11:1 i USDA United states
Soil Microbes (Average) Bl T = | e = Efeﬁg;tg;iﬂ:e
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Cover Crops
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It’s all:about the Carbonl _-—
(Orgamc Vatter): " ny
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s We want more Carbon here B
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SECRETS

Biomass Production N FSOTT,
Annual Cropping Systems g =

Missed opportunities for resource assimilation

after A.H. Heggenstaller

and dry matter production

Additional opportunities for resource losses

A. H. Heggenstaller, University of Alberta
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SECRETS
Biomass Production ESOIL

Annual Cropping Systems

-
Cover crops [aerrr ey

and dry matter production

after AH. Heggenstaller

A. H. Heggenstaller, University of Alberta



- To Build Organic Matter We need.. ...

to Feed the Herd ESOLL

A acre of healthy soil has over 4 cows worth of
microorganisms living In it. (illustration by Eve Stika)



Adapted Nutrient Management

Diverse Crop'Rotation
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Strategically... ESOL L,
CC should complement the following crop

“What about Corn?

2 . 4=
W La &S SN S . 3 X % N e
> Y 1 4 - ! . e
TN : P % . :




Strategically... unlock the

SECRETS
CC should match desired C:N Ratio’.
Material C:N Ratio

Rye Straw 82:1. % e

Wheat Straw 80:1 §

Oat Straw 70:1 g

Corn Stover Sal: . 114 (?)

Rye Cover Crop (Anthesis) 37:1 .§

Rye Cover Crop (Vegetative) 26:F §

Mature Legumes 2o O

Balanced Microbial Diet 24:1 57

Daikon Radish 1105 N

Crimson Clover . 75 =

Ryegrass (Vegetative) 15 By §

Young Alfalfa 13:1 O

Hairy Vetch Cover Crop 11:1 S US[,)A United States

Soil Microbes (Average) S Tas 8 _’a Efeﬁg:g:;ﬂ:e

v



B

unjock the

SECRETS

Strategically... EQOTIT,

CC should complement the following crop

.Which is better?

Corn Into:

High Car
(Cerea

oon
S

Rye/W
o OF

High N (Protein)

Cover Crop
(Clover/Peas

neat)




u;\T—ock the
SECRETS

Strategically... ESOLLL
CC should complement the following crop
Corn into a mix:
High Carbon (Rye)
Provides:
 Erosion Control
* Moisture Savings
Uses/ immobilizes:

* Nitrogen/
nutrients

e Disease?
Starter N a must
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SECRETS

Strategically... ESOL L,
CC should complement the following crop

Corn Into:

High N (Protein)

Cover Crop
(Clover/Peas)

« Contributes high
quality N

* Less likely to

narbor disease
pathogens




u-:TOCk the
SECRETS

Strategically... ESOLL
CC should complement the following crop

To Raise N (Protein%)

grasses

* Add Clover/Peas if... SRS

e Terminate Grass
when protein Is high

* and consider adding: &

« Oilseed Radish,
Rapeseed if...




. SECRETS
Strategically... SOLL

CC should complement the following crop

Corn into

a Balanced Mix
High C (carbon)
ainC
High N (Protein)
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SECRETS

Strategically... ESONT,
CC should complement the following crop

Corn into a mix:
High Protein
Can Provide:
* Optimum Nutrient @8
Release Bkl
 Extra water during
rapid demand ik
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Strategically... ggcms
What about Soybeans? HOLL

Choices

Do Soybeans
need N ?

Sure, but
they
capture
their own!
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Strategically... SECRETS

Soybeans do well into a high carbon Cover C?gg.‘*"“
...Why?

Weed Control, Late Season Water and Nutrient Cycling
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Strategically... SECRETS
Planning the System Using the =HOLL
Step by Step Approach

1. Drill or Aerial
Seed Cereal
Rye or Annual
Ryegrass into
Corn Stalks




Strategically.
Planning the System Using the
Step by Step Approach

2. Terminate the Cereal Rye at 12”... Or...

u;ﬂoc< the

SECRLT&
zh\!}—h M ; i

r!l S
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Strategically... SECRETS
' - ESOLL
Planning the System Using the
Step by Step Approach

2. Plant a short
season Soybean
Into the Rye
(preferably early In
the season)
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Strategically... SECRETS
Planning the System Using the HOLL
Stephb\y'Step Approach

\

% e
WE / | B ;, ' ' o v
A mand . A l\ 5 )
8 “ | \\y * ': A % v ? i N , "/ v

3. Plant a low C:N
mix Into or after
Soybean
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trategically... SECRETS
Planning the System Using the =HOLL

Step by Step Approach
4. NT Corn into a: ¥ Ao

Biologically
Active

High Function
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Strategically... SECRETS
Planning the System Using the
Step by Step Approach

;Elé x.,

5. Enjoy The Rewards of
Soil Health!




Managing for a Living Ecosystem Requires
Dynamic Management

“We can take production and
conservation further with
management systems that

~ continuol

USDA is an equal opportunity provider,
employer, and lender.”
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MORE INFORMATION ABOUT SOIL HEALTHLL

Google = “NRCS Soil Health”

USDA Nﬂtl.ll'ﬂ' RESDUI’EES Conser\ration SEI’\'iCE‘ About NRCS | Careers | MNational Centers | State Offices
st &
[ "':1
United States Department of Agriculture !1’_17-.__"’)‘ Q]
Mm } oy I i ! i — !
Help
¥ou are Here: Home [/ Soilz / Soil Health [i D ﬁ
Stay Connected o

Unlock the Secrets in the Soil

Soils
\_.1--"

Soil is aliving and life-giving substance, without which we would perish.

Soil Health unJock the
As world population and food production demands rise, keeping our soil healthy

and productive is of paramount importance. So much so that we believe improving SEC RETS
the health of our Nation’s soil is one of the most important endeavors of our time. =

By focusing more attention on soil health and by educating our customers and the Saﬁ{: zﬁ'ﬁ
Miblic about the positive impact healthy soils can have on productivity and

servation, we can help our Nation's farmers and ranchers feed the world more profitably and sustainably
ow and for generations to come.

The resources on this soil health section of our site are designed to help visitors understand the basics and
benefits of soil health — and to learn about Soil Health Management Systems from farmers who are using
those systems.

So whether you're afarmer, a researcher, a conservationist or an interested citizen, the information on this
site will help you “Unlock the Secrets in the Soil.”

Voices of So0il Health

Share ¥ Moreinfo

Dig A Little, Learn A Lot
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NRCS Soil Health plock he
Campaign SOY,
S e | - Raised awareness
] : - Expanded demand
for system adapted
information
s = - Raising many good
33::?/1’2:::‘“’”8"°'" S 7 45| questions
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SE&RL‘I"*

=SOIL ===

Siil Healkth Across the Nation

; PROFILES IN

i
EETHIT

Vote and help promote Soil Health

Aftar voting, v the ravults to awe whi I| od @
currm lh'lnlh o dﬂunll caas Novamber 1.

mer peas, berseem m“

¥od clover & hairy votch | : SECRETS
3 '\‘0' T
Chang es e ety g o

SCI COF SQIL HEALTH . et
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_ United States Department of Agriculture

Natural
Resources

Conservation
Service
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Non-Discrimination Statement

Non-Discrimination Policy
The U.S. Department of Agriculture (USDA) prohibits discrimination against its‘customers, employees and applicants for
employment on the bases of race; color, national origin, age, disability, sex, gender identity, religion,.reprisal, and where applicable,
political beliefs, marital status, familial.or parental status; sexual orientation, or all or part of an individual’s income is derived from
any public assistance program, or protected genetic information in employment or in any program or activity conducted or funded.by
the Department. (Not all prohibited bases apply to all programs and/or employment activities.)

To File an Employment Complaint

If you wish to file an employment complaint, you must contact your agency’s EEO Counselor within 45 days of the date of the
alleged discriminatory act, event, or in the case of a personnel action. Additional information can be found online at

http://www.ascr.usda.gov/complaint_filing_file.html <L
To File:a Rrogram Complaint UnOCR the
If you wish to file a Civil Rights program-complaint of discrimination, complete the USDA Program. Discrimination Complaint-Form; SECRETS

found online at http://www.ascr.usda.gov/complaint_filing_cust.html, or at any . USDA office, oricall (866) 632-9992 to request the
form. You may also write a letter containing all of the information requested in the form. Send your. completed complaint form or
letter to us by mail at U.S. Department of Agriculture, Director, Office of Adjudicatien; 1400_Independence Avenue, S.W.,
Washington, D.C. 20250-9419, by fax at'(202) 690-7442, or email at program.intake@usda.goyv

SO1L,

Persons with ‘Disabilities

Individuals who are deaf, hard of hearing or have speech disabilities and you wish tofile-either an EEO or program complaint please
contact USDA through the Federal Relay Sepvice at(800) 877-8339 or (800) 845-6136 (in.Spanish).

Persons with disabilities, who wish to file a program complaint, please see information above on how to.contact us by mail or by
email. If you require alternative means of communication for program information.(e.g...Braille, large print,.audiotape; etc.), please
contact USDA’s TARGET Center at (202) 720-2600 (voice and TDD).

Supplemental Nutrition Assistance Program
For any other information dealing with Supplemental Nutrition Assistance Program (SNAP) issues, persons should either contact the

USDA SNAP Hotline Number at (800) 221-5689, which is also in Spanish, or call the State Information/Hotline Numbers. Barry Fisher, Soil Health Division
All Other Inquires USDA-NRCS, Central Leader

For any other information not pertaining to civil rights, please refer to the listing of the USDA Agencies and Offices.
c.usda.gov

This information is provided as a public service and constitutes no endorsement by the United States Department of Agriculture or
the Natural Resources Conservation Service of any service, supply, or equipment listed. While an effort has been made to provide a
complete and accurate listing of services, supplies, and equipment, omissions or other errors may occur and, therefore, other
available sources of information should be consulted.
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