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Cover Crops, not just for Conservation Anymore

Maintaining and Increasing Cover Crops in lowa

Sarah Carlson

Practical Farmers of lowa
Midwest Cover Crop Director

sarah@practicalfarmers.org 515-232-5661
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ALL TOO COMMON IN IOWA?
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Take home messages

WHY isthe Cornbelt Al eaky o ?
HOW does Practical Farmers work?
-- motivating existing farmers to expand

-- recruiting new farmers to cover crops

WHAT are our on - farm results?
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Greatest loss of nutrients is outside the cropping season (Kasparet al., 2007) H

Biomass production
nitrogen loss

N s

Large opportunities for nitrogen leaching

52% of precipitation occurs between Oct-May in central lowa

Heggenstaller et al. (2008)
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What is a

Cover Crop?

Plants that cover
the soll In between
cash crops




IOWA
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Figure 3: Percent of Annual EQIP Spending for Cover Crop Practices by Fiscal Year
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. Land use
. Edge-of-field

Cover crops

Nitrogen
management

Nitrogen Load Reduction (%)

lowa Nutrient Reduction Strategy
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Third Crops

@D

SOYBEANS

Warm Season Cool & Warm Season

|
Oats, Wheat, Rye, Barley or Triticale + Legume
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Greenhouse Gas

80 - Emissions
72
65

Three scenarios

from the FPC

State Average™  Strip Till + Oats + Legume

Cover Crops Cover Crop




HOW DOES
PRACTICAL FARMERS
WORK?
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Strengthening farms and
A communities through
M} farmer -led investigation

8| PRACTICAL
FARMERS |P°
OF IOWA ||

I

. ON-FARM
| RESEARCH

| |1 |

PRACTICAL
FARMERS
OF IOWA

=

ON-FARM

wy, Member -led, non -profit
"W organization
m=m ~3,000 members




HAVE YOU EVER CONSIDERED TRYING
COVER CROPS ON YOUR FARM?

18%

Yes

n=182 82%




I AM INTERESTED IN LEARNING MORE ABOUT HOW
COVER CROPS CAN BENEFIT MY FARM

Agree
36%

Neutral
20%

Disagree

/ 2%

—— Strongly disagree
2%

Strongly agree
38%




I HAVE SEEN MORE OF MY PEERS AND NEIGHBORS

USING COVER CROPS
Disagree
Neutral 19%
27%
Strongly disagree
6%

Strongly agree
9%

n=180
Agree —

39%
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working together, always learning

LB

fes

SPRING 2017

Field Days:

Farmer to Farmer
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Field Days

Tenants & Land Owners

Farmland owner Lee Tesdell (right) discusses his arrangement with tenants Mike and Charles Helland
(left and middle) during the field day he hosted on July 13.




Cover Crop Information Sharing

/5 Cover Crop Event
Reache®538Farmers
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On-farm

Research

New PFl member Michael Jackson, of
Oskaloosa, hoids a cereal rye plant this spring
that was seeded in his field last fall through
the ADM cover crop cost-share program.

“It was a cost-effective way to
start implementing cover crops
af a large scale on my farm.”

- MICHAEL JACKSON, descnibing how
participating in ADM's Sustainable Soy Program
helped accelerate his use of cover crops.




Randomized, Replicated

Field Trials

-
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Cover

Crops =

Happy
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Unilever/ADM Sustainable Soy ' After filling out ADM’s Fleld to Market |

Continuous ]mprovement 1 Print Calculator, an lowa farmer I

X ¢ I growing soybeans for ADM hasthe |

pl'ogl’am' 2017 S’E"'“P Process | following cost share options available: |

- e e e o e e o
Practice Cost share Restrictions

Pla‘ntl‘ng fEW SOICS O f’irver- $25/acre A share; seed discount available
sifying cover crop mixes | La Crosse Seed discount »
to all acres enrolled in program

Maximum 160 acres for cost
share; seed discount available
to all acres enrolled in program

$15/acre +

|

|

i : c

: L Maximum 160 acres for cost
|

|

I

! 5

La Crosse Seed discount

w we = o | Ongoing use of cover crops

5 Steps for Cost Share:

V 1. By February 28, sign up for a consultation with Sarah Carlson, Midwest Cover Crops
Ove r ro p | Director at Practical Farmers of lowa. Sarah will provide technical assistance on cover crop
; varieties, planting and terminating. If you have an e-mail address, please sign-up for a con-
sultation with Sarah online at signup.com/go/KYxViL. If not, call Alisha at 515-232-5661 and
she will get you signed up for a consultation.
2. By May 31, complete online form for cost share. Sarah will provide you with the link.
If you're not computer savy, we'll help you get signed up. Information you will need:

« Legal land description for all acres requesting cost share (Including:
Farm #, County, Township, Tract #, Section, Tier, Range and Quarter).
« Contact information for yourself and
landowner, if applicable FI
« A completed W-9, if you are not already
in IDALS Division of Soil Conservation’s (Fof additional support on planting
Financial and RBPOITS Managommr cover crops, become a member of
System (FARMS). Practical Farmers of lowa! Members
3. Practical Farmers of lowa mails an gain access to a cover crop discussion
Assistance Request Letter that you (and group, invitations to on-farm field days,
the landowner) sign and retum to PF1. opportunities to participate in on-farm

D« 4. Mail seed and planting receipts to resear( Bach o N

R

Cost Share

Practical Farmers of lowa once cover crops
are planted.

5. Practical Farmers of lowa mails a Cer-
tification Page and a Practice Maintenance
Agreement for you (and the landowner) to
sign and return, once receipts are received.
When these forms are received, your ac
count will be ready for payment.

Practical Farmers of lowa strengthens farms and communities through farmer-led investigation and information-shanng.
Founded in 1985, farmers in our network raise comn, soybeans, livestock, hay, fruits and vegetables, and more. To learn

more, visit httpy//practicalfarmers.org.




Cost Share + Agronomic Advice + Farmer Support Network =

More Green Acres

One-on-one consultations

Expert Farmer Trainings

Field days, annual conferences, webinars,
workshops, videos, massive media

campaign, shared learning calls

*Paid mentors to recruit new acres: try 2018



Cost Share Programs
Cover Crops WQI: CTIC, Unilever, ADM, LaCrosse Seed

A 2015 2,823 A paid to 26 farmers
A 2016, 9,502 A paid to 69 farmers
A 2017, 26,029 A paid to 169 farmers

Cover Crops 0Green

ACreso:

A 2017, 3200 acres paid to 21 farmers

Cover Crops and Livestock Usage:

A 2015-2017 258 A paid to 3 farmers
A 2015-2017 2158 A paid to 5 farmers

Cover Crops + Small Grains

A 2016 825 A paid to 15 farmers (IA, WI, MN)

A 2017 1850 A paid to 31 farmers (1A, WI, MN) in progress

Pepsi Co,
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PFI Corn/Soybean Farmer Members
(~1300)

/3% Use/Added Cover Crops
50% Use/Added Small Grains
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Sustainability Metrics

The Cool Farm Tool

for Food & Beverage Companies

_____The Cool Farm Tool (cont.)
/The Cool Farm Tool calculates emissions for:

/

I » Crop Management » Primary processing
» Field Energy Use » Livestock
» Sequestration » Transport

..and presents results in tables and graphs:

—— =

t Piot Key or Code and click Submit m m

TheFieldPrintCalculator

The Resourc&tewardship Evaluation Tool



OUR RESULTS

NET CHANGE IN PROFITS WITH COVER CROPS
CC VARIETY TRIAL
HIGHBOY VERSUS DRILL SOLE CC VERSUS MIX
CC EFFECT ON CORN OR SOYBEAN YIELD
EARLY VERSUS LATE KILLED RYE EFFECT ON SOYBEAN
EARLY VERSUS LATE KILLED RYE EFFECT ON CORN
RYE GRAIN + GREEN MANURE FOR CORN



WHAT ARE

FARM

COVER CROP GOALS?

Do To o Do I»

Livestock feed?
Nitrogen scavenging?
Manure management?
Improved water quality?

Weed control?

Do To  To  Po  IT»

Reduced soil erosion?
Increased yield?

Build soil carbon?

Make a landlord happy?

Wildlife benefit?




Net Change in Profits ($/acre)

Sources of changes in net profits 1# Quartile | Median
ﬁfﬂl‘ﬂ ISIau'e] ($/acre) Quarl:le
($/acre)

A. I:hanges in revenue 59.81

20.00 29.78 87.30

B. Chﬂﬂlﬂi in Costs 34.69 42 .86 34.09 27.15

C. Net change in profit (A-B): BT E RS ¥ SR ¥ TR £ 1
Net change in profit without

-2.95 -42.86  -29.31  30.15
Cost-Share:

IOWA STATE UNIVERSITY
Exctension and Outreach

n, Ernirpnminmts. Econamisa

COVER CROPS mmmp SOYBEAN

Dr. Alejandro Plastina, lowa State University plastina@iastate.edu




Net Change in Profits ($/acre)

Sources of changes in net profits | Mean | 1% Quartile | Median
($/acre) | ($/acre) | ($/acre) ﬂuarl:ie
($/acre)

A. Ehan:e.'- in revenue 16.16  -16.50 2500  43.36
B. Chﬂ"lﬂi in Costs 36.91 48.65 30.90 23.77
C. Net change in profit (A-B) [T % SR TE T SRR Y7, 19.59
Net change in profit without

4609  -82.15  -3090  -5.41
Cost-Share:

COVER CROPS HE) CORN

Dr. Alejandro Plastina, lowa State University plastina@iastate.edu
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What cover crops work best for your farm?

Practical
Farrners
of lowa




Cover Crop Variety Trial

.....

GRASS: BRASSICAS:

Rapeseed

LEGUMES: A 10-16 locations
Hairy Vetch A 5years




0

0.5

Lower than Cereal Rye

Better than Cereal Rye

2

cereal rye (n=111) |

field pennycress and catsl0 (n=2) |

winter barley (ne123) |

winter wheat (n=44) |

mustard {n=53] |

winter triticale (n=101) |

field pennycress and oatsls (n=2) |
turnips (n=d4)

cereal rye and radish (n=26) i

oats (n=93) |

cereal rye and partridge pea (n=4) :

oats and mustard (r=22) |

spring wheat and mustard (n=22) |

radish (=82} |

cereal rye and rapeseed (n=22) |

cereal rye and mustard (n=18) |

spring wheat (n=48)

cereal rye and common vetch (n=22) |

rapeseed (n=92)

field penmycress and oats30 [n=3)

oats and radish (n=22) |

spring wheat and hairy vetch [n=26) |

careal rye and hairy vetch (n=22)

spring wheat and lentil (n=26) |

cereal rye hairy vetch and rapeseed n=22) |

annual ryegrass (n=109) |

cereal rye and crimson dover (n=22]} |

hairy vetch (n=117) |

field pennycress (n=53)

T T

virginia wildrye jns2) |

legume mix (=20 |
lentil [n=45) |
common wvetch (n=122) |

alfalfa (n=20) |

oats and crimson dover (n=20] |

cats and winter pea (n=20)

gats and legume mix n=20) |

winter pea (n=20) |

crimson dover (ne68) i

canada wildrye =2} |

partidge pea (ne22) |

deer vetch [(n=20) —*

white dover [n=26) |

sunn hemg (n=20) |
sweet cover [n=3) |
blackeyed susan [n=2) |

ommon evening primrose (n=2)

FALL
COVER
INDEX

Thanksgiving



0

cereal rye (n=103)
field penmycress and oats10 (n=2) :
field pennycress and oatsl5 (n=2) |
winter triticale [n=119) |

cereal rye and partridge pea (n=4)
cereal rye hairy vetch and rapeseed (n=20) :
cereal rye and radish (n=25) |
winter wheat (n=42) |
cereal rye and hairy vetch (n=20] |
field pennycress (n=48) |
cereal rye and common vetch (n=20) |
winter barley {n=101) |
cereal rye and rapeseed [n=20} |
cereal rye and crimson dover (n=20) |
cereal rye and mustard (n=16) |
virginia wildrye (n=2} |
hairy vetch (=107} |
field pennycress and oats30 (n=3) |

0.2

0.4

Lower than Cereal Rye

0.6 0.8
} -
| =
I -
I =
} =
} =
I =
f =
I = |
I = 1
=
=
i

legume mix [n=20} |

alfalfa (n=20) ;
annual ryegrass (n=34) |

canada wildrye (n=2) J

oats and crimson dover [n=20] |

oats and winter pea (n=20) |

oats and legume mix (n=20) |

lentil [n=41) |

rapeseed [n=82) ;

commen wvetch (n=105) |

winter pea (n=20) |

spring wheat and mustard (n=20) J

deer vetch [n=20) ]

crimson dover (n=61) _—-—|

turnips {n=41) ———

sunn hemp (n=20) =

mustard (n=83) =———

oats [n=83)

radish [n=83)

blackeyed susan [n=2)

common evening primrose (n=2)
oats and mustard (n=20)

oats and radish (n=20]

partidge pea {n=20}

spring wheat (n=41)

spring wheat and hairy vetch [n=21)
spring wheat and lentil (n=21)
sweet dover (n=3)

white dover (n=21)

SPRING
COVER
INDEX

mid-April




Choosing a Cover Crop Species

Early Harvest (by Sept. 10)

Late Harvest (after Sept. 30)
Aerial Seeding

Late Harvest (by Sept. 30)
Drill Seeding
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1

working tegether, abways learning

Seeding Rate Recommendations

based on pure kve seed (PLS)

Cover Crop Decision Tree

Aerlel of Mg ane
Orlbad plan e We rsede Dabecd plarted
before Sept. 15 ~Aug. 15-Sept 15 after Sept. 15

t_ J Are you planting cover crops by Sept. 157

Winter cereal rye* 55 fiac 60-75 lb/ac 60-75 Iblac
Winter triticale”* ~55 hvac 60-75 h/a 80-75
Winter wheat" " S5 fhrac 60-75 lhiac 60-75 lblac

~60 lhiac 60-75 'a X

Winter bacley o0 i 60 .
'J Are you owverseeding cover 'J Are you using full width fall tillage Oats**" &0 Ihiac 60-75 b/ac X
R crops e sanaing cashcope o doul disk manwre appliation

Annual ryegrass®”

Brassicas (must be

Rapeseed” " 3-4 Ibfac 46 blac X
Brown mustard*** 3-4 Ibva 4-6 Ibv'ac X

tilage, spring ol lage 2 v r
isturtnarog application 1o QOilseed radish 1oac 46 Ib'ac A

50 “Brillediplanted befors '
slemin on back side for t J Will the following

crop be com grain? reduce cower crop damage. Turnips®** -4 Ibvac 4-6 I¥ac X

a winterkil cover crop

weill sundee high disturbanie Hairy vetch** bis X X

A pbon is: chase Comenon vetch** 15-20 b/ac X X
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8 - Year Study:
Will a cereal rye cover crop hurt
my corn & soybean yield?




Figure 1. Trends with respect to cover crop effect on corn yields at 10 site-years
from 2000 to 2010 and 24 site-vears from 2011 to 2016,

Corn yields, 2009-2010 Corn yields, 2011-2016

T shte-years

mYield improvement = No change

m Yield reduction




Figure 2. Trends with respect to cover crop effect on soybean yields at 6 site-
vears from 2009 to 2010 and 19 site-years from 2011 wo 2016.

Soybean yields, 2009-2010 Soybean yields, 2011-2016

5M19 site-yaars

13719 site-years

mYield improvement = Nochange  mYield reduction



- When should [ kill PRACTICAL FARMERS OF IOWA
Healthy Food * Diverse Farms + Vibrant Communities

cover crops before
soybeans? »

Randomized and replicated strips of the early and late termination treatments at
Jeremy Gustafson's on May 6, 2016. Jeremy planted soybeans into these strips on
May 7. Photo courtesy of Dean Houghton, The Furrow.

N

Practical
Farrners — -



 BBAATIAAI EADMEDE AE [OWA

\,/‘x; A S nmunities

Mid-season “mulch” at Jeremy Gustafson’s on Aug. 6, 2016. Jeremy was able to
eliminate two weed control passes in the late termination treatment.
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Soybean yields
1 $50+

§ 80 - l'50=2/ 1SD=5
& 59 61 58 59

o 60 — .
3 ]
L +
- |
20 |
|
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Gustafson

2016

Boyer

m Early termination
Late termination

$10+ Llsp=4
LSD= 10
N7 T

62 64

-

1

]

Gustafson Boyer

2015

Soybean yields for the early and late cover crop termination treatments at Jeremy
Gustafson’s and Jack Boyer's in 2016 and 2015. The least significant difference
(LSD) at the P < 0.05 level is indicated above each pair of mean columns for both

years, By year and farm, if the difference between the treatment means is equal to
or greater than the LSD, the treatments are considered significantly different,




~ Table 3

- Soil temperature (4 in.) and volumetric soil
water content (5 in.) at the late termination date (May 8) and
mid-season (July 15) at Jack Boyer’s farm in 2016.

Volumetric soll water

Sollhmpcnhlu CF) eo ntent (%)*
Early termination (4/24) 69 31 36
Late termination (5/8) 64 69 22 35
2 0 9 1
— - 3 2

*For soil water content, the least significant difference (LSD) is indicated at
the P < 0.05 level. By date, if the difference between the two treatments is
greater than the LSD, the treatments are considered significantly different.

Farrners
of lowa



- Cereal Rye Cover Crop Termination

Date Ahead of Corn: 1 location

Cover crop
terminated
Apr. 17

o o B AT A Cover crop
i R AR T S R terminated
Sloan planting corn into the late termination treatment (terminated May M ay 3

h 3). On right is an early termination strip (terminated Apr. 17). Sloan planted
s~ corn into all strips on May 5.
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— Q3D

75 7
70 - Soil temperature, 4-in. depth -
w 65
RO - == Early termination
55 - ,."Ir Late termination
] u -
£ - J." Early termination date
__J * Late termination date
45 - N |
0 - - _ “: _ | Cq::rn1plant|ng dat-!z
4/15 4425 5/5 5/15 5/25 6/4 6/14

Figure 1. Soil temperatures to the 4-in. depth for the early and late cover crop termination
treatrments from April 30-June 11 at Dick Sloan’s in 2016.

Practical
Farrners

of lowa




PRACTICAL FARMERS OF IOWA

Healthy Food * Diverse Farms + Vibrant Communities

Corn enmylng about one month afm plantlng ina late termination strlp Photo taken on June 6.

Nitrogen Program
05/05/16: 35 Ib-N/ac (Quad5, UAN[32%], Thiosul) 2 o the side of the row
6/11/16: 105 |Ib N/ac as UAN(32%) sidedressed
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— QI3

350 -
. Means {bu/ac)
cn rn FIE Id5 Early termination: 196
00 - Late termination: 191
M Early termination ™ Late termination | D 3
LSD (0.05): 3
250
&
#
E_ 200
-
@ 150
&
3
100 -
50
0 T
Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
Figure 2. Com yields for the early and late cover crop termination treatments from each Rep at
Dick Sloan’s in 2016. Mean yields and the least significant difference (LSD) at the P < 0.05 level
are indicated in the inset table. If the difference between the two treatment means is greater
than the LSD, the treatments are considered significantly different.
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own cover crop seed?

° 3-year rotation
®
' -
Year 1 = §
O

Sl 3
N

g
Year2 O S
CH O
O N

>
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WHICH COVER CROP GREEN
MANURE PLANTS WILL GROW
THE MOST NITROGEN FOR

CORN?



Cornyields ~50Ib N credit

180 ab

250

183 zb 18993

200

[

LN

=
L

Cornyield (bu/ac)
=
=

50 -

Rye-clover Rye-clover Ryealone + Rye alone +
+23 |bNjac +100lb 143 IbMNfac 190 |bN/ac
MNfac

- ~ . & N
) =" e
Cereal rye frast seeded with red clover at Tim Sieren's Green lron Farms.

rigure 1. Lorn yields from stnps harvested on Uctober Z4, JUL4. viean
values above each column followed by the same lower-case letter are
not significantly different (LSD = 41 bu/ac). Black bars represent the
maximum and minimum yields observed for each treatment.
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2014,

T —

Planting into red clover

A O

Corn emerging from dying mix
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Corn yield {bu/ac)
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Rep 1 ‘ Rep 2 ‘ Rep 3 ‘ Mean
2015

. PR e N\ 3 il '* i
ix (light green | and red flover growing in strips after cereal rye seed harvest. Photo taken on Sept. 22, 201

Red
Clover




Red clover + sweet clover on Apr. 15, 2016 (left) and oats + sorghum-sudangrass + peas +
rapeseed green manure mixes on Nov. 6, 2015.
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00 - . Means (bu/ac)
Cornyields Clover mx: 190
_ _ OSPRmix: 161
250 - ™ Clover mix W OSPR mix Diff.: 29
LSD (0.05): 10
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Figure 2. Corn yields for the clover mix and oats+sorghum-sudangrass+peas+rapeseed (OSPR) mix
treatments from each Rep at Wade Dooley's in 2016. Mean yields and the least significant difference
{LSD) at the P < 0.05 level are indicated in the inset table. Because the mean difference is greater than
the LSO, the treatments are considered different with 95% certainty.
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N $ FBB5/A cover crop cost
protects a $5000-$10,000/Aa s s et O

lowa farmer new to cover crops
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INnto this.
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Take home messages
WHY isthe Cornbelt Al eaky o0 ?
HOW does Practical Farmers work?

WHAT are our on - farm results?

Sarah Carlson
sarah@practicalfarmers.org
515 - 232 - 5661

pficovercrops@practicalfarmers.org



mailto:sarah@practicalfarmers.org

CATTLE AND COVER CROPS

Callisto X
Clarity X X X X
Fierca X
glyphosate X X X X X
Harmony X X X X X
Libarty X X X X X
Dption X X X X X
Northstar X X X
Resalve X
Sharpen X X X X
Status X X X X
Valor (<2 az) X i X
Zvdua =2 oz X
Stinger X X X X
Resourca X X X X X
Yukon X X X X X
24D X X X X
Cover crop options that can be planted @ minimum of 4 months after application.
Accent 0 X X X X
Anthem Maxx (4.9 az) x
Balanca e X X X X
Callisto X X X X
Conus X X
Clarity X X X X X
Halex GT X X X X
- - Hornat X X X X
ISU publication === Cx x|
Laudis X X X X
Dpill X X
December 2015 &= k|t
Praguel X X X X
Prowl H20 (=4 ptafA) X X
Python X X X X
Realm 0 X X X X
Steadfast 0 X X X X
Surestart X
Surpass X
Verdict X X X X
fidua (<3 oz} i
Cover crop options that can be planted a minimum of 4.5 months after application.
Dual [l Magnum X X X X
Lumax X X
Sequence X X X X
Zamax X X X X
Cadet** X X X X X

# Refer to label to determine spec#ic cover crops that are allowed.
=5 Any cover crop may be planted following harvest of comn treated with Cadet.

ps://store.extension.iastate.edu/Product/Herbicide -use-may-restrict-grazing-options -for-cover-crops



