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Module 7 Cover Crop
Management

Soil Health & Sustainability for Field Employees
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Goals

By the end of the lesson you will be able to:

1.

2
3.
4

Identify management strategies to integrate cover crops into
soil health management systems

Discusshe impact that covecrops have omsoil functions, e.g.
water infiltration & availability, nutrient cycling

Identify benefits of cover crops in agricultural systems.

Understandkey concepts for successful cover crop ,
malmagement, including planting, termination and species
selection.

Desigra cover crop (mono and muspecies) strategy to
address identified resource concerns

Discus&key concepts to trouble shoot problem cover crop
plantings

Discusdglifferences in cover crop planning and management
across various geographic regions
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Is it a Cover Crop or
Biological Primer?

ACover Crops have been used
mainly to provide cover to protect
from forms of erosion.

AMany soil health innovators
realize that cover crops can be
more than providing cover, they
are biological primers that jump
start the revitalization of the
degraded soil ecosystem.
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2nd most important biological
process= Nitrogen fixation

What is the most
important biological
process?
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Gabe Brown talks about BiologiBamers (cover
crops)

; s A
North Dakota Farmer

—— 1 L3 - LR ™
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How Cover Crops Build Soil Health

7(1) Add /(iQ) Catch Snow -

Organic Matter

(18) Support
g Wildlife
(2) Add Plant

Diversity

(17) Enhance

Pollinators
(3) Enhance

Mycorrhizal numbers

(16) Disease
Mgt./Suppression

( @) Bild ;

' Aggregates

» ; 8
= iR i e
C%nolg"‘“ Ib (Associative
bk 7% AN

A Nitrogen Fixers)
a8

(13) Add
Nitrogen (Legumes

(6) Add Lasting '} \:\\
Residue/Cover ) L:'

{ 4

A\ »
Biological Pri

¢ ¥

e -
over Crop Cocktail/ mer (Photo: Jay Fuhrer,’ND)“‘ hi T
! \

(‘7) Suppress -
Weeds

(8) Increase
Infiltration of Water

(10) Minimize
& Reduce Soil
Compaction

(12) Capture &

Recycle Nutrients
(decrease nutrient
rudy.garcia loss)

. 3
(11) Manage Soil Js
Moisture

(9) Reduce Erosion

Other Benefits: Clean Air, Clean Water, Healthy & Nutritious Plants, and much more.
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What is your resource conceri

“And thin, this morning, 1 saddenly noticed sbe didn'l look s good.”
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Cover Crop 340 Design Worksheet - NRCS Idaho
hn D

USDA

Name 0e
Tract and Field Number: T 100 F 298

_ United States Department of Agriculture Acres:
Soil map unit SaR
Purposes: indicate the decision-makers objectives for applying cover crops
Reduced erosion from wind and water _x_Increase biodiversity
Increase soil organic matter ___ Suppress weeds
x_ Capture/ recycle or redistribute nutrients in the soil pro __ Manage soil moisture
x_Promote biological nitrogen fixation and reduce energy use  _x_ Minimize and reduce soil erosion
ced Ratq Seeds | Seed | Towl PLS
‘ PLS T per per Planned
Plant Species Culivar | Lbsiac | Lbs | Acre | ibsfeld
LEGUMES
Clover, Crimson dixie 2.0] 150,00q 300,00 80
Pea, spiing VNS 150 3,200 48,00 600

80 2500 20004 320

NRCS ID —
Cover Crop P

1 Telf 0.5[1,300,004 650,00 20
ee IX Oats, 50 19,60 98,00 200
BRASSICAS -
a Cu ator Tumio, Purple ton Purple top 10] 192,800 192,80 40
Radish Graza 10| 25000 25,00 40
Collads, Impact Fora 10] 175,004 175,00 40
BROADLEAFS
| sunflower black oilseed 10/ 8,00 8,00( 40
| | |
Total 39. ] 1,58

Planned Seeding date:
Planned termination date:

Planned termination method:
Additional specifications and notes: ( Specific type of hizobium for legumes, Planting method, Other information as need|

The producer has received a copy of the planned practice i and th and
Producer: Planner:
Date: 5/6/2014
for addiional infoon covercrops seeNRCS- 1D Ag tchnical ot #56 NRCS, 1D
. vay-14
USDA | NRCS | Module Cover Crop ManagerreTt 11
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Why should farmers try cover crops?

Agricultural Benefits
ASupplementagrazing
Almprove organienatter
ANitrogen capture/cycling
AAdditionallasting residue/cover
AWeed suppression/diseasgycle
ABeneficial insects,

AFood source for predators/pollinators -

Source: http://www2.mcdaniel.edu/Biology/eco/soil/soils1.htm

Crawford
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Why should farmers try cover crops

Agricultural Benefits
ASoil structure, compaction, porosity (physical properties
AErosion and runoff reduction (HELC)

ANitrogen fixation by legume cover crofi: i

ASoil water management :
ASoilhealth ¢ biological life

Lt L SO Y (A~ /a N
Photo: M. Winger, Radish holes
Source: http://www2.mcdaniel.edu/Biology/eco/soil/soils1.htr
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Considerations for succes
cover crop planning

AsSitepreparation/Earlyweed control isessential
AHerbicide carryover and labedstrictions
ATimingand species (adequate growing season)
ACrop rotation/diversity

ASeeding method seesbil contact (broadcast vs. drilling,
adequate equipment)

ASeed size/seeding depth
ASite and moisture conditions
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Considerations for successful
cover croplanning (cont.)

AResidue management (cash crop) before and after \
cover crop emergence

AMoisture management (cover benefits, water use)
ANutrient cycling considerations (C:N ratio, living root)
AWeed, insect and disease management

ATermination method/timingg know before you plant how
your are going to terminate

AEstablishment of next cash crop

AEconomic yield impacts, cost of establishment, soll
improvement R . o .
AbaoOly 6S I FTF¥F2NR y24 G2 )dzasS |
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Mixes?

1. If Soil Healths the goalCrop Diversitgannot be ignored or
overstated

2. Plants were created to grow in diverse ecosystems
3. Resilienceomes fronDiversity
4. .t yOSR GRASGE F2NJ az2Af oA
5. Balance: because even good things (legumes, brassicas) wr
not used in moderated balance can be harmful
USDA | NRCS | Module Cover Crop Management 16
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s COVET CrOP impacts on Soil

% 165 worms per cubic foot. = 7.2
Ll worms per acre.

RS %\l
rna%d Mclintyre farm. Caldwell Id\pril 29,2014
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More types of seeds more:stablevisithe mix

5 ;

\ k

“*1 Nurture Nature with System Synergie

S

No Tillage Cover Crops
Minimum carbon loss Maximum carbon input

Sustainability

USDA | NRCS | Module 7 Cover Crop Management
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Questions to ask when planning
cover crops with a producer

1. What arethe
Goals/Concerns?

2. What are the
environmental (climate,
rainfall, frost, growing
season) considerations? g

3. What isthetimeframe?
4. What isthe budget?

USDA | NRCS | Module 7 Cover Crop Management 20
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Identify Resource Concerns
AProvide crop diversity
AProvide soil surface armor (erosion)
ABuild soil aggregates
Almprove the water cycle
Alntegrated Pest Management
ABuild soil organic matter
ANutrient cycling
AAir Quality
AEnhance pollinator /predator habitat
AAdjust carbon/nitrogen ratios
Awildlife winter food & shelter
NI ; ALivestock integration
STt Cover tonineneA Nitrogen fixation 21
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Sprlng 2008 Weed Suppressmn (ND)
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What are your goals/resource concerns?
AT AOAT T U OPAAE

1. The more specific your goals/concerns, the less diverse
your mixes will typically be

2. The tighter your planting windows, the fewer species will
work and thus the less diverse your mixes will be

3. Minimum of 6 to 8 weeks of growth necessary to achieve
most benefits

USDA | NRCS | Module Cover Crop Management 25
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Biomass Production
Annual Cropping Systems

Missed opportunities for resource assimilation
and dry matter production

Winter cover crop

or resource loss
(mass / time)

Dry matter production

H. Heggenstaller, University of Alberta
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What is your timeframe?

1. Spring - fallow ground or prior to a spring crop
(chemical/mechanicaltermination)
(Check crop insurance implications!)

2. Early Summer- Right after wheat harvest
(frost or chemical/mech. termination)

3. Late Summerz Delay after wheat harvest
(frost termination)

4. Fall - After fall crops
(frost termination or over-wintering)

USDA | NRCS | Module Cover Crop Management 27
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Cover Crop Termination Methods

AFrost termination

ACrimper / Roller (mature enough to kink the stem)
AHerbicide burn down

AGrazing

AShredding / mowing

AOrganic methods (propane flame)

ACombination of methods
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Cover Crop Tips

AUse species that are adaptable to your environment

AAdjust species composition to season of use

ADiversity (speeds up biological time)

ABe aware of herbicide residuals

ACheck with crop insurance eligibility

A2y Qi dzaS | aLISOAS& Ay (K
in that field next year

Alf grass finishing, do not allow any grains to set seed

AaLd OFyQld 3ANBG AYy UKES srdmk Yy
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Diversify!

AHard to improve Soil
Health ifthere isno
diversity of crop
types.

ANeed To Add Specie
Diversity.

USDA | NRCS | Module Cover Crop Management Grace, Id 2014 8 way cover mix
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Diversity in Root Systems

ADiversity in root systems = diversity in soil biota
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Soil Moisture Management

Alncrease Infiltration
AReduce Evaporation
ARemove Excess Moisture

ATerminate while cover crop is vegetative
(before peak water use occurs)

AMAE 6S8S1a 2F IANRgUGK (2
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Reduce Evaporation

ACropresidue improves infiltration and reduces
soil evaporation. Maintaining adequate residl
O20SNJ G 1S5a GKS a9¢

AA study in Kansas found that leaving crop
NEaARdzS Ay LI I OS NFa
soil water. That is equivalent to an extra 40
bu/ac dryland corn or an irrigation savings of
$25 to $35 per acre

USDA | NRCS | Module Cover Crop Management 34
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Do you know your cover crops?

ACool Season Grasses?

Awarm Season Grasses?

ACool Season Broadleaf's (legumes, brassicas)?
AWarm Season Broadleaf (legumes, degumes)?
APerennial, Biannual, Annual?

ATap root?

AFibrous root?

AC:N Ratios?

AGrowing season for each group/species (frost sensitivity)®
ADiversity?

AMoisture Use?

AOther Considerations?
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C:N Ratio for Various Crops

(Nutrient Cycling)

rye straw 821
wheat straw 80:1
oat straw 70:1
corn stover 571
rye cover crop (anthesis) 371
pea straw 291
rye cover crop (vegetative) 26:1
mature alfalfa hay 25:1
Ideal Microbial Diet 24:1
rotted barnyard manure 20:1
legume hay 17:1
beef manure 171
young alfalfa hay 131
hairy vetch cover crop 11
soil microbes (average) 81

=
@
=
=2
-

Relative
Decomposition
Rate

faster
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Rye

Migh C:N

Aies up N
ACompounds
problem following
another high C:N
crop

Hairy Vetch

Rye

Aow C:N
MRelease lots of N
Mecomposes Fast

& Hairy Vetch Mix
Malance C:N ratio
Aontrol
decomposition

Adeal cover crop mix

36

Get 4 Things Right

The Right Species
The Right Inoculants

P wnpRE
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The Right Seeding Rates
The Right Seeding Time

37
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Groups & Species

Broadleaf

Daikon radish inter Canola

USDA
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Cool Season Grasses

Cereal Rye

AAnnual Ryegrass
AcCereal Rye
ABarley

AOQats

AWinter Wheat
ATriticale

Spring Oatplanted

USDA | NRCS | Module Name Photos: Michael Kucera 39
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APearlMillet
ASorghumSudan grass
AForageSorghum

Pearl Millet

USDA | NRCS | Module Name Photos: Michael Kucera 40

USDA

_ United States Department of Agriculture

Cool Season Broadleaf

AOilseed Radish
ATurnip

Radish
AKale and Collards [ G

USDA | NRCS | Module Name Photos: Michael Kucera 41
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Warm Season Broadleaves

ABuckwheat (NRCS planning restrictions)
Asafflower
ASunflower

Buekwheai

USDA | NRCS | Module Name 42
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AHairy Vetch

ACrimson Clover Hairy Vetch
. Crimson Clover
A Winter Pea ——

Hairy or Woollypod Vetch

R = > WA
OV
A % A WU

Balansa Clover
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Warm Season Legumes

ACowpea
ASoybean
ASunnhemp
AChickpea
AMungbean

USDA | NRCS | Module Name
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Cover Crop Herbicide Restricti

AForage and grain (food chai

AHerbicide must be labeled fo
all crops

ARotation/plant back
restrictions

AForage restrictions (grazing, :,.,,.
haying)
ACover only<oil building or
erosion)

AAt your own risk (some Iabel
lack info)

AReview labels/experience

AcClimate & soils (biological
activity)
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Read Herbicide Labels Thoroughly

Aa | 2 @édbr soil building or erosion control may
be planted any time, but do not graze loarvest for
food or feed. Stand reductions may occur in some
I NBI a€ o
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Crop Insurance

TN R
8
17

Al
N
¥

&
7
)‘.'v’.

3

[_j Zone 1 - Terminate cover crop 35 days or earlier before planting, except for the RMA summer fallow practice*
- Zone2 - Terminate cover crop 15 days or carlier before planting, except for the RMA summer fallow practice*
- Zone 3 - Terminate cover crop at or before planting, except for the RMA summer fallow practice®
- Zone 4 - Terminate cover crop at or within § days after planting, but before crop emergence
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== Cover Crop Chart

GROWTH CYCLE PLANT ARCHITECTURE RELATIVE WATER USE
A = Annual V' = Upright . = Low
B = Biennial * = Upright-Spreading 4 = Medium
P = Perennial 2= - Prostrate & = High
cooL

- GRASS -

A

LEGUME

V 2.1. January 2016

Cover Crop Chart
USDAARSNGPRL
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@ Additional Information
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USDAARS Cover Crop Chart

49
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https://www.ars.usda.gov/plains-area/mandan-nd/ngprl/docs/cover-crop-chart/
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Example cool & warreeason Biological Primer mixes

Barely 8 Pearl Millet 3
Oat 5 Sudangrass 4
Lentil or Vetch 2 Buckwheat 3
Pea 15 Safflower 2
Clover Crimson 1 Radi.sh 1
Radish 1 Turnip 1
Canola or Rape 1 Canola 1
Turnip 1 Spring Lentil 2
Total 34 Lbs Pea 15
Crimson Clover 1
Total 331bs
USDA | NRCS | Module Name o
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Cover Crop Seeding Rates

A Seeding rates variable depending on location,
goals, and objectives

A Consider economics of seeding mixes and
consider return on investment

A Examples: Idaho 3@0 PLS for irrigated
cropland

A Kansas dryland 750K seeds/ac

A Indiana 12 live plants per/sq. ft.

A Based on your local knowledge and experience
A Legumes $$$$$$

USDA | NRCS | Module Name 51
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warm season or cool season

A #lacre Species
5 Super sweetsorg / sudan
5 BMR grazing corn
3 Soybean
1 Cowpea
1 Mung bean
2 Forage collards
1 Hunter turnips
1 Wildlife grain sorghum
1 German millet
1 Berseem Clover, Crimson Clover, Arrowleaf Clover
1 Sunflower
1 Buckwheat, Oats, Safflower

Total 23lbs Cost $27.00/ acre
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Localexamples of producers
Implementing cover crops

ASoil health principles are universal, how you
implement them in your operation is unique!

AEach operation is unique and their approach to
cover crops may be different.

AHere we will discuss how multiple producers
addressed there individual resource concerns by
implementing the use of mixed species cover crops
on the land.
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crops and planting the same day

Photosynthesi865 day
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J.Raybould; St. Anthony ID
Planted 9/7/12
40 DAP = Oct 17

10/13/2017
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% Mclintyre Farmscaldwell, Id 2013
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Cover crop mix:
-Radish

-Turnip

-Sudan grass
-Millet
-Buckwheat
-Oats

-Soybean
-Rape

-Vol. wheat

A Planted: 8/10/2013

A No-Till Drilled into whe
stubble

A Grazed Oct. 17, 2013
End grazed: Dec 17,
2013

A Grazedor 61 days
Biomass: 13,68bs DM/
ac
23.1 % DM

USDA | NRCS | Module Name
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USDA A300 head of wild mothecows

ﬁ United States Department of Agriculture
A3 acres per day
A Stockdensity: ~106,000bs/ acre
APreviouscrop: Irrigated wintewheat
APlannedcrop:

A2014 Irrigated grain corn274bu /ac
A 1dahono-till record

A2015spring peas

29
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USDA Marsing, ID
S unt s ooparment s Deruvterdairv & Mclntvre Farms

OGt31. 2012 % +
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Tex Creek, Wildlifengt area, —
IdahoDeptof Fish & Game Idaho Falls, Id

13 way cover crop mig Great plains ndill drill
Improve forage diversity for wildlife

30
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USDA Spreading Rye Cover Crop Mix Fall 2011
=22 Sp g Ry P ( )
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