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Re-emergence of Cover Crop Adoption

Nationally: 1339 increase in cover crop acres nationally s
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Why do we not cover crop

Introduction

NON-USER CONCERNS WITH USING COVER CROPS
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Minor concern Not a concern

Major concern
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Indirect costs/benefits: er | Direct costs/benefits:
don’t directly accrue to the ™™ directly accrue to the farmer

farmer/difficult to monetize * Cover crop establishment
* Increased soil organic and termination
matter  (Cash crop yield impacts
 Reduced nitrate leaching
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Reduced tillage Cost share
Extra insecticide

Savings on
repairs due to
soil erosion

Rented more
acres

Extra nitrogen

More management

) Replacing
Higher cash crop Savings on land wheat by
seed and planting rent corn/soybeans
costs Lower cash
- ) crop planting
More soil testing population

Extra herbicide



Cover Crops Reduces Nitrate Loading Down Stream
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Average cover crop biomass: 1,200 Ibs. ac

Average shoot N uptake was 59 /bs/A
Termmated 2 weeks before planting
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Ruffatti et al. (2018) Agricultural Water Management 211:81-88.




Watershed Impact of Mass Cover Crop Adoption

indirect cover crop benefits b
monetized?
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't depends...

4 ™
Consumers’ Shareholders’
Demand for Demand for Societal Demands for Minimal
Sustainability Sustainability Safe, Humane, Sustainable Ag
Production Standards
e 4
/ ‘ |
Value Chain response: Value Chain response: Government
- Labels & Marketing -Social Responsibility
- Higher retail prices Reports
- “sustainable/responsible
sourcing”
Demand for Demand for: Demand for Menu of Regulation &
Commodities -Value Added Ag Improvement in Voluntary | Enforcement of
already -Commodities VC’s sustainability Programs Mandatory
“sustainably” produced under metrics Programs
produced certain practices i
l l FarmJBrs & Ranchers
PP=0 PP>0 PP=0 PP=0 PP=0
CC=0 CC>0 CcC>0 CC>0 CcC>0
CS=0 CS=0 Cs ?? | CS>0 | CsS=0
PP: Price Premium; CC: Change in cost due to change in practices; CS: Cost Share

https://www?2.econ.iastate.edu/faculty/plastina/presentations/Plastina-190722.pdf



https://www2.econ.iastate.edu/faculty/plastina/presentations/Plastina-190722.pdf

What are the Direct Budget line
Considerations?

What does research say ~ °Increased revenue
about these? * Increased cash crop

E5LdIISTIRIIRIL vield

* Cover crgp ter * Cost-share payments

 Decreased tosts ecreased revenue
* Reduced nitrogen * Decreased cash crop
Fertilizer needs yield



Cereal Residue Nitrogen Tracking N Study

Cereal Rye

Soil and fertilizer N is
taken up by cereal
rye cover crop in fall

and spring.

Cereal Rye
Residue

After termination of
cereal rye, N returns to
the soil.
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- , Atharvest 10.6 - 12.2% of cereal rye [
, Bythe end of vegetative growth, , Nistaken up by the following cash
\  both corn and soybean took up | crop. Cereal rye N that is not 2
| 6.5-7.6%of cereal rye biomass N. | removed with the grain harvestis &
' ! returned to the soil, where it can

promote soil health, organic matter
accumulation, and N cycling.

Time



Utility of Cereal Rye Residue N by Subsequent
Corn Crop

Cereal Rye (CR) Nitrogen Recovery
in Corn and Soybean
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Cereal Rye Impact on
Corn N Uptake
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N A A > ~ ” ¥ = Corn location - ~‘-1
~ Dllc C 00 U U - I'¥ =Soybean location
e 773 Total Paired Observations from 24 different __ 4 "
Experimental Sites y W
* 430 Corn Paired observations from 20 i = :
Experimental sites s X
I*N’H D

e 343 Soybean Paired observations from 18 ' i
Experimental Sites

» Yield Avera A Yield -
Corn Control 9.6 (0.183)
N= 430 pairs Cereal Rye 9.0 (o 162)

[ ]

6% (10 bu/A) <0.00001



Cover Crop Budget: Putting it all together

Yield change -10 bu/ac @4.00/bu -10 bu/ac @$4.00/bu
-S40/ac -S40/ac
EQIP Payment +550/ac
Changesimcosts ||
Establishment costs -S30/ac -S30/ac
Termination costs -S5/ac -S5/ac

Net change in profit -§75/ac -$25/ac




Cover Crop Budget: Putting it all together

Yield change

EQIP Payment

Changes in costs
Establishment costs

Termination costs

Net change in profit

Breakeven yield change

-3 bu/ac @9.50/bu -3 bu/ac @5$9.50/bu
-S29/ac -S29/ac
+S50/ac
-530/ac -$30/ac
-S5/ac -$5/ac
-S64/ac -S14/ac
+4 bu/ac -2 bu/ac



s that the end of the story?



Adaptive Nitrogen Fertilizer Management: Starter at Planting
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Adaptive Nitrogen Fertilizer Management: Starter at Planting

350.00 Yield Summary
_300.00 At 2 of 3 sites,
T‘m =e+CR ON adding 56 kg N ha!
JZ: 250.00 CR 28N (50 Ibs/A) resulted in
- CREEN equal orlgreal\ter
& o corn yield relative to
‘CD’ZOO.OO the non-CR and
—(YD CR 56NP starter N control.
%150'00 Sidedress ==CR 84N « Within CR
E 100.00 JaN ; =e=Non-CR ON treatmen?s, at3of 3
- . >8N* 5EN* sites, adding 28-56
8 Ezm* 56N* 56NP* kg N ha-1 starter
50.00 SAN* 84N* resulted in greater
yield (1.3-13.4%
0.00 greater).
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250 2016 Corn Yield 2017 CornYield
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Big Mix Cereal Control Hairy  HV/CR Rotation Big Mix  Cereal Control Hairy  HV/CR Rotation
Rye Vetch = No Til Rye Vetch = No-Til

Cover Crop Species Cover Crop Species

M Tillage o Till

Lower Inclusion of Cereal Rye Results in Less Reduction of Corn Yield




Takeaways

3.

4.

Its complicated!
Cover crops offer a number of environmental services

* However, these indirect benefits are often difficult for the producer to monetize
Direct, short-run economic returns to a cereal rye cover crop are
generally negative

* Even when including EQIP cost-share payments

* Negative and uncertain yield impacts are primary contributor — especially for corn

Improvements of corn yield following cover crop adoption

» Adaptive nitrogen management for corn following cereal rye (Starter Nitrogen at
Planting)

* Cover crop selection: reducing the inclusion rate of cereal rye prior to a corn crop



