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over Crop Time Lapse Video
November 14 - July 30




ICAL
FARI&RS
OF IOWA

ON-FARM

Equipping farmers to build resilient
farms and communities.

Member-led, non-profit organization 3,400 members
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Soll Nitrate Production vs. Crop Nitrate Uptake

Rate of soil Rate of corn or
nitrate soybean nitrate
productioh\ uptake

from native The majority of nitrate used by

corn and soybean comes from
soil nitrate production. Corn gets
the difference from fertilizer
while soybean gets the difference
from legume fixation of
atmospheric nitrogen.

soil organic
matter

March February
[OWA STATE
In the shaded areas, the soil produces nitrate, UNIVERSITY

but there is no crop to use it.
As a result, some nitrate is lost to waterways.
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lowa Nutrient Reduction
Strategy: Nitrogen reduction
practices

Average nitrate-nitrogen concentration or load
reduction as a percentage. Error bars represent
one standard deviation above and below the
mean.

* Based on the land retirement (CRP) value. There were no observationsto
develop a standard deviation.

t Based on one report looking atmultiple wetlands in lowa Helimersetal.,
2008).

$ Based on one study with three years of corn and two yearsof soybeans.
& Reduction calculated basedon initial estimated application rate for each
Major Land Resource Areain lowa.

Dat

Data from the lowa Nutrient Reduction Strategy (IDALS, IDN

Pasture -

Land retirement (CRP) -
Perennial energy crop -
Wetlands -

Saturated buffers -
Bioreactors -

Extended rotation -
Living mulch 4
Controlled drainage -
Shallow drainage -

Rye cover crop -

Oat cover crop -

MRTN rate -

Nitrapyrin 4

Sidedress N -

Fall to spring N -
Spring pre/sidedress -
Liquid swine manure -

Sidedress (soil test) 4

Poultry manure |

"

LIJHULIJHULIJHUL o L R BN R R R BT R

to

-

! . Land use

| . Edge-of-field

Cover crops

Nitrogen
management

=

1

R, and ISU CALS, 2014)

-30-20 -10 O 10 20 30 40 S50 60 70 80 90 100
Nitrogen Load Reduction (%)
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PLANT COVER CROPS




WIN - PFl Corn/Soybean
Farmer Members
(~1400/3300)

13% Use/Added Cover Crops

B0% Use/Added Small Grains




WIN - Private Cover Crop Cost Share

Sustainable Soy Low-Carbon Corn

P L~ T repsico
/e
Cargill

GOALS

26,000 A of cover crop scaling to
188,000 A by 2023




WIN - Crop Insurance Premium Discount

cleanwaier USDA United States Department of Agriculture
- IOWA = | Risk Management Agency

CLEANWATERIOWA.ORG
www.iowaagriculture.gov

 Three Year Pilot

- $5/A of cover crop discounted from crop
insurance premium

* Year 1 165,000A signed up




Win - Mapping Cover Crops in the “I”
States: ‘15 - ‘16

lowa - 591,880A lllinois - 488,626 A Indiana - 794,724A

mnhoqsmmmmmmm Dallas  Polk ‘m
Pottawattamie Cass  Adair .wunen Marion Mena

memeqmm Union | Clarke | Lucas
anont Taylor .— Wayne Appal

Cover Crops on Corn/Soy 2015-16
1 307-2,500

. 2,501-5,000

. | 5,001-7,500

.| 7,501-10,000

. 10,001-35,751




Win - Cover Crops Acres
760,000 A statewide in 2017

800,000

B Total Acres (ILF Estimate 2014-2017)

600,000
W Cost Share Acres (State and Federal)
400,000
200,000 I | | | |

2011 2012 2013 2014 2015 2016 2017

Cover Crops Acres




Cover Crops on Corn/Soy 2015-16
[ 294 - 2,500
| 2,501 - 5,000
5,001 - 7,500
© 1 7,501-10,000
[ 10,001 - 24,475

! | ~ Fayette Clayton |
Wright Frankiin Butier Bremer -

~ Black Hawk uchananpelawarﬁoubuque 3
Hardin Grundy 7 ‘ [

| | '
A,M°“°“°. Crawford | Carroll Greono‘ Boone Story Marshall '2m@
T

- Harrison She!byA‘udubonaumrie; Dallas = Polk shie
A | i ‘

T —

Pottawattamie Cass = Adair Warren Marion Mahas|

. MilsMontgomeryadams Union ‘ Clarke Lucas Monroe Wapello Jefferson o

'Fremont. Taylor Dmr’ Wayne Appanoo:

lowa Cover
Crop Acres
2015 - 2016




“$30-$35/A cover crop cost protects
a $5000-$10,000/A asset.”

- lowa farmer new to cover crops

Final NCR-SARE Project Report:
https.//projects.sare.org/project-reports/Inc15-375/

EFII



https://projects.sare.org/project-reports/lnc15-375/

Make Cover Crops Pay on your Farm

Farmer-led Research Results from PFI’s Cooperators Program

1. Control Cover Crop Costs

2. Control Herbicide Costs

3. Avoid Cover Crop Establishment Failures
4. Avoid Redundant Expenses

5. Avoid Corn Yield Drag

6. Realize Soybean Yield Gains

7. Feed Cover Crops

@Wﬁ PRACTICAL FARMERS OF IOWA

= COOPERATORS' gﬁ
il

b

(~ PROGRAM

FARMER-LED RESEARCH




COOPERATORS RESEARCH TRIALS

A"’A PRACTICAL FARMERS OF IOWA
COOPERATORS'
(~ PROGRAM (l pae

FARMER-LED RESEARCH




1. Control Cover Crop Costs

HIGHBOY VS. DRILL st 1000 1 HIGHBOY V5. DRILL
- FALL BIOMASS m I:.,. | SPRING BIOMASS
B HAIRY VETEH 5000

300 - B urs
_ 4000
g_ 200 - g 3000 -
E 100 I

0
ulun mllm m:lm Ill.j
FALL !IH STANDING SOYBEANS FALL 2015 STAMDING CORN SPRING !II BEFORE SOYBEANS

Spring Nitrate Reduction and Seed Cost

23%  $8/A  [61%  $10/A
' PRACTICAL FARMERS OF IOWA
19% $32/A || 48% $14.25/A U 2 CoSpERRTONS

PROGRAM

FARMER-LED RESEARCH




Cover Crop
Variety Trial

GRASS: BRASSICAS:
Cereal Rye Rapeseed
ik o
Iv&/ -/ PRACTICAL FARMERS OF IOWA
COOPERATORS'

LEGUMES: (~ PROGRAM
Hairy Vetch FARMER-LED RESEARCH



Choosing a Cover Crop Species

Early Harvest (by Sept. 10)

Late Harvest (after Sept. 30)
Aerial Seeding

Late Harvest (by Sept. 30)
Drill Seeding

A‘" PRACTICAL FARMERS OF IOWA

= COOPERATORS'
(-~ PROGRAM

FARMER-LED RESEARCH *60” wide corn spacing accommodates all




2. Control Herbicide Costs

PRACTICAL FARMERS OF IOWA

>
COOPERATORS'
~  PROGRAM

FARMER-LED RESEARCH




Early vs. Late termination comparison
On-farm research design

REP 1 REP 2 REP 3 REP 4

Early = ~10 days prior to planting soybeans
Late = within 1 day of planting soybeans %




eeding soybeans into >7,000lb/ac cc

PRACTICAL FARMERS OF IOWA

COOPERATORS'
(~ PROGRAM

FARMER-LED RESEARCH



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.

:-l. PRACTICAL FARMERS OF IOWA

COOPERATORS'
(~ PROGRAM

FARMER-LED RESEARCH




120

m Early termination

100 Soybea$n3¥)lflds m Late termination
o LSD-IO$4 o=
s 80 - lSD=2/ LSD=5 ) N7 71
5 59 61 58 59 62 64
8 60 — — ) |
<
$ a0
i
20
0 +— .
Gustafson Boyer Gustafson Boyer
2016 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,




Herbicide Program

A  No Full program

B Yes Full program

C Yes Reduced-cost program
D Yes No-residual program

AfPDDiB CPDhC B A A C/DbB'D C B A

REP 1 _ REP 2 _ REP 3 REP 4

A"’A PRACTICAL FARMERS OF IOWA

COOPERATORS'
(~ PROGRAM

FARMER-LED RESEARCH




No-cover, full program 35.48
Cover, full program 66.73
Cover, reduced 55.93
program

Cover, no-residual 44.60

*Soybean price = $8.67/bu (Nov. 13)

693.60

667.59
693.60

693.60

N

Treatment Cost Revenue 2{0]|
($/ac) ($/ac)* ($/ac)

LA
COOPERATORS'

(r

658.12
600.86

637.67

649.00

PRACTICAL FARMERS OF IOWA

PROGRAM

FARMER-LED RESEARCH



3. Avoid Cover Crop Failures

Check herbicide label for potential carryover & grazing restriction

* Cereal rye only affected by 2x Dual Il Magnum

Vetch, lentil, and radish affected by:

— Balance Flexx, Corvus, & Hornet

Atrazine, Callisto, & Laudis caused no injury

"" PRACTICAL FARMERS OF IOWA

COOPERATORS'
~ PROGRAM

FARMER-LED RESEARCH




4. Avoid Redundant Expenses

Fall Nitrogen Stabilizer vs. Cover Crop

250
—Precipitation
-=-Fall with CC

200
-=-Fall
--Spring with CC
150 .
==-50ring

-s-7ero Control

i
L]
=

Cumulative NO;-N Load (kg ha?)

laoo0

1a00

§ | lao0
- 1200
- 1000
800

- 00
N

400

L]
':
£

'}

i

1

X

'-.#
(L) uoneydizasd 2aenWwWNY

200

0

%8014 Mow-14  lan-15% [Peb-1% Apr-15%  Jun-1%  Jull%  Ses-1%

. N Loading Treatment Comparison

Precipitation
Total = 63 inches Fall N 52 kg ha™ year?
Annual Average = 25 Fall N + CC 30 kg ha* year™ {42% reduction)
| Spring N 60 kg ha? year!
Spring N+ CC 30 kg ha year! [50% reduction)

Hoe-15 Oec-15%  Feb-1b Plar-lb Mag-18 Jubkls Aug-1% Oct-IE Oec-1B Jan-07

Far-17 M-y

N Loading Treands

Fall N vs. Spring N = Equal
FallNvs. Spring N+ CC=42% W
SpringNvs.FallN+CC=50% V¥
Spring N + CC vs. Fall N + CC = Equal

Armstrong, et al., lllinois State University

" PRACTICAL FARMERS OF IOWA

— COOPERATORS'
7~ PROGRAM

FARMER-LED RESEARCH

N
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5. Avoid Corn Yield Drag

PRACTICAL FARMERS OF IOWA

~O=— COOPERATORS
PROGRA

ARMER- L N A K H




12 participating farmers
from 2008 - 2018

@V _  PRACTICAL FARMERS OF IOWA

—~O== COOPERATORS'
{~ PROGRAM

FARMER-LED RESEARCH



Yield neutral (31/39)

<0.10

*p

Yield drag from cover crop (5/39)

30

L L L
o o o o
= I

20
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Apply Sufficient N at Planting

\‘-
SR
2%

= é 7 QA PRACTICAL FARMERS OF IOWA

COOPERATORS'
/“ PROGRAM

FARMER-LED RESEARCH




| |
Lot b1 %) 4
[ _m.ﬂ;l.‘.“m}hﬂ Y

PRACTICAL FARMERS OF IOWA

COOPERATORS'
/~ PROGRAM

FARMER-LED RESEARCH



Reduce Corn Seedling Disease Potential

Cover crops and seedling disease

o ==t ALY ' * 2 ;
Winter rye hosts corn - Pythium populations increased

pathogens - as rye roots senesced
Bakker et al. 2017 Phytopathology 106:591 :

IOWA STATE UNIVERSITY

Extension and Outreach



Cover crop termination & corn seedling disease

Rnnﬁ rot Pythium Fusarium

TrE;STEEm incidi;am:e incidence incidence

(%) (%) (%)
No rye, check 83 b 2.8¢c 61.1
Rye, spray 21 DBP 25 D b 19.4 b 69.4

"""" Rye,spray14DBP  250b  139bc 472

Rye, spray 10 DBP 80.\55 a 389a 75.0
Rye, spray 3 DBP 80.;5 a 19.4 b 77.8
Rye, spray 1 DAP 83.;3 a 250b 50.0
Pr>F 001 | <0.01 0.25

IOWA STATE UNIVERSITY

Extension and Outreach

1
Acharya et al. 2017, Plant Disease 101:591
1
lowa Nutrient Research Center

Camelina showed no increased Pythium incidence

"' PRACTICAL FARMERS OF IOWA

— COOPERATORS'
{—~ PROGRAM

FARMER-LED RESEARCH
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19%4BN MON LTOC
T 49113 TT0¢
uepieH 0T0¢
Buoje) 0T0¢

19)JBN M3N STOC

*P<0.10

UIa3s|oH ¢10¢

Buoje) ST0C

COOPERATORS'
PROGRAM

PRACTICAL FARMERS OF IOWA

19)JeIN MBN €TOT
plalureld £T0T ’A f
19153YD 1S9 STOT o

u191s|0H 0T0T ‘A
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Yield advantage from cover crop (8/29)
Yield drag from cover crop (2/29)

Yield neutral (19/29)

6. Improve Soybean Yi

ula3s|oH 9T0¢

spidey uoo) ST0T
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-20
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Cover crops and soil health
* TeaBag

* Soil Decomposition Index

* %red tea decomp. WA ey e
e |ndex = ‘S QA PRACTICAL FARMERS OF IOWA

* % green tea decomp. = C O T TS

FARMER-LED RESEARCH




Cover crops and soil health

Soil Health Index -- Stout Farm

0.41
. }

Cover No-cover
 The closer to 1.00, the healthier the soil.

0.5
04 -
03 -
0.2 -
0.1 -

0

* Soil under the cover crop was better able to decompose the red tea

(e.g., more microbial activity).

w

@V PRACTICAL FARMERS OF IOWA

—O== COOPERATORS'
{~ PROGRAM

FARMER-LED RESEARCH



1. Feed Cover Crop

FEEDLOT ECONOMICS

4 b v
330 50 | CerealRye+ Oats | 923 1459 536 $26.80
240 79 | Cereal Rye + Oats 898 1462 564 $28.20

$28.82

2017
180 11 | Cereal Rye + Oats 756 1371 615 $30.75
230 71 | Cereal Rye + Oats 789 1311 522 $26.10
225 79 | Cereal Rye + Oats 938 1416 478 $23.90
$26.92

Cattle grazed November to March :
Cover crop valued at $0,05 per pound of gain

1l UV DRSS ey B Y - b

https://www.extension.iastate.edu/agdm/crop  _
4,V /»_  PRACTICAL FARMERS OF IOWA

s/xls/fal-91economicsofcovercrops.xIsx —O= COOPERATORS'
(~ PROGRAM

FARMER-LED RESEARCH



If we want to turn this....Iinto this

Get Started:

* https://www.card.iastate.edu/conservation/

* Join Practical Farmers of lowa

* Attend PFl Annual Conference at Scheman
January 18-19, 2019

* sarah@practicalfarmers.org or 515-232-5661



https://www.card.iastate.edu/conservation/
mailto:sarah@practicalfarmers.org

Cover Crop Decision Tree

working together, abways learning

Seeding Rate Recommendations

based on pure kve seed (PLS)

Cover Crop Decision Tree

kel or Hgh-Charancs
Ovlbac ot b e rsede D becd plarted
t_ J Are you planting cover crops by Sept. 157 PR—— e e LA
Winter cereal rye* 55 fhiac 60-75 lb/ac 60-75 Iblac

Winter triticale** ~55 hvac 60-75 th/ac 60-75 b/a

Winser wheat” " S5 fhrac 50-75 thlac 60-75 lblac

Winter barley*** ~B0 h/a 60-75 b/'a X
'J Are you overseeding cover 'J Are you using full width fall tillage Qats*"*" &0 Ihiac 60-75 b/ac X
R & crop o standingcah oo o doube disk marurs spplcaton

Cool-season grass

Annual ryegrass®” 15 thiac 20 tblac X
3-4 Ibfac 46 biac X
jee “Drillediplanted before ] Consider strip tilage. spring tillags 34 ‘“ L 46 Ibda 2
Sept. 157 column on back side far Will the following o vy dis Tt el caticn 1o 3-4 Ibfac 46 Ibac X
BiiTimentaions crop be com grain? reduce cower cop damage, 3-4 Ibvac 4-6 b ac X
1’5 undikely 2 winterkil coves crop Legumes
vaill surde high dsiurhante Hairy vetch** 15-20 By % X
mative cpbion is: chase Comemon vetch** 15-20 bfac X X
L uipment ':'."iL.'I Winter bentil** S0 I ac X X
i i IJ; ot ',;:,:,i', ! Winter pea** 60 Ib/ac X X
Can you apply 30 Ibs of your total nitrogen PR = e | : .
Whes using & mistures be sy heck appicable sending 106y on 18k 0 0
program at planting or early side-dress? . £ witterkdl ** = cookd winte " rmerkll X = not
2hng cost-share throush govessment pragrars, please sec USDA NR
mert at tinyurl. :om'lAMR(SBE((R«: or NRCS recommended rates
U proweng cover oups oy Brestoct fvage we saper range of seedng ites ond see. tiapwl comPFiCoraNerb-CC- Geaing ond
o (i tioyur) comPPISoyMerd-CC-Gearing
cvenwinteling cover crop from the “Aerial
of High Clearance Dwerseeded” z D %
] umn o the bk Cover Crops and Heat Units Minimum Germination
! : an l;.'\.l.ln'l tisinig .}" H Legumes and brassicas need more heat units Soil Tempefa(ures
W Dl e ‘\:III' Wi "
: than small grans to be effective
Plan %0 apply 30-20 ks g
program at planting to ensune good ooen yeds, Cereal rye: 34°F
" The number of heat units (base 50°F) remaining - 38°
Option ¥ Ovecised & duese wintarkil Option 1; B2 e s Minate a0 DWerinienng cover orop whan i lowa decines dramaticativ twendiiag the : Other small 9"“‘?- _—b F
mi if by Sept. 15, Se2 “Aerial or High Itis n mane than F-8 in. t@ll if st gin agedcation at earty sioedress i e sy Aooben o abr g Annual ryegrass: 40°F
Clearance Overseeded” column on back or at plantiog 'l poddble. See seeding recommendations moeth of September Mustard/Rapeseed: 40°¢
on badk for more info. Turnip/Radish: 45
.1 s AR
Dption 2: See “Aerial o High Clearance Overseaded™ column After Aug. 1: 1.3 E 7 Vetches: 60°F
on back for winterkil options. Maks surs 1o ovessend by Sept, 15 After Sept. 1:J Lentils/Pea: 11°f
After Oct. 1: 4
owrce: Midwest Coust Crogs Fleed Gulde. 20d Bl

Sosrce: e Ewviesrnencal Mesonet



