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Percent of Cropland in Cover Crop
(2012-2017)

IOWA STATE UNIVERSITY

. Data Source: USDA-NASS
Extension and Outreach

Motivations to Use Cover Crops
Focus Groups IA, “-, MN (16 experienced CCroppers )

Fig. 3. Count of farmers in focus groups citing alternative

Fig. 2. Count of farmers in focus groups citing alternative o ) .
motivations to continue using cover crops (by state).

motivations to use cover crops for the first time (by state).
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Plastina et al. 2018. Renewable Agriculture and Food Systems
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Perceived Changes in Cost & Revenue
Focus Groups lA, "., MN (16 experienced CCroppers )
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Plastina et al. 2018. Renewable Agriculture and Food Systems

Net Returns to Cover Crops?

PARTIAL BUDGETS:

» For each farm operator, expenses and revenues in their
production system with cover crops are compared against
expenses and revenues in their production system without
Cover Crops. s

IOWA STATE UNIVERSITY SARE — [N

Extension and Outreach
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Changes in Net Returns IA IL MN (n=15)
Source of Changein | Value of Change in Source of Change |  Median Value of
Costs $/acre in Revenue Change in $/acre
Mean Median Mean Median
CC Seed cost $20.4 $18.0 Cost-share $11.7 $10.0
CC Planting $20.3 $20.0 Yield change $9.0 $0.0
Extra herbicide cost Feed cost savings $0.7 $0.0
L S2.5 $0.0
for termination Subtotal $21.4 $10.0
+/- Other costs (NPK,
manure, cash rent, soil -$0.1 S0.0
erosion repair, etc.) Total Change R-C -$21.7 -$28.0
Subtotal $43.1 $38.0 No feed cost savings  -$22.4 -$28.0

No Cost-share -$34.1 -$38.0

IOWA STATE UNIVERSITY

Total Change R-C Range = [-67; +66]; 2/15 positive returns
Plastina et al. 2018. Renewable Agriculture and Food Systems

Extension and Outreach

- -
Regional Online Survey (n=79)
Sources of changes in net Cover crops Cover crops
profits terminated with terminated with
herbicides herbicides
HORYE CENTRAL followed by corn followed by
S ARE for grain ($/acre)  soybeans ($/acre)
> , A. Changes in revenue:
;%‘m,u Agiic f 1. Cash Crop Yield -9.18 31.74
Research & Education 2. Cost-share program 25.33 28.07
Subtotal 16.16 59.81
pmcnc;;;?mms B. Changes in costs:
1. Cover crop planting 31.84 31.14
2. Herbicide expenses 4.05 3.82
3. Other Costs 1.02 -0.27
Subtotal 36.91 34.69
Net change in profit (1-B): -20.76 25.13
N"e:‘ ('h'ange in profit without 46,09 205
Cost-Share
Plastina et al. 2018. Journal of the American Society of Farm Managers and Rural Appraisers
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Mail Survey administered by NASS

« Sample size: 1,250 lowa farmers

 Stratified random sample of operators from 2012 Census of
Agriculture:

— that reported planting 10+ acres of cover crops;
— in rotation with row crops;
— in farms of 50+ cropland acres in size;

— NASS sampling strategy accounted for farm sizes, and
geographical coverage.

[OWA STATE UNIVERSITY  EEDcARD EE2Z

Extension and Outreach e

Respondents
* 674 responses T
(54% resp. rate) ? n_}smct.;“ nttz |kt
W7 ALV i
* 440 planted Cover Crops
(35% rate) ’J
« Data on CC planted in fall 2015 =
—> cash crop in 2016

Plastina et al. 2018. Journal of Applied Farm Economics
IOWA STATE UNIVERSITY A ————

Extension and Outreach https://www.card.iastate.edu/conservation/economics-of-cover-crops/
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Changes in Revenue and Costs
Source of Change in Median Value of Source of Change Median Value of
Costs Change in $/acre in Revenue Change in $/acre
CC followed CC followed CC followed CC followed
by Corn by Soybeans by Corn by Soybeans
CC Seed cost $16 $15 Cost-share $20 $15
CC Planting S16 S17 Yield change SO SO
Extra herbicide cost S3 $2 Feed cost savings S22 $20
for termination Subtotal 542 S35
+/- Other costs (NPK, SO SO
manure, cash rent, soil
erosion repair, etc.) Total Ch R p 61
t -
Subtotal $35 $34 otalthange

No feed cost savings -$15 -$19
No Cost-share -$35 -$34

IOWA STATE UNIVERSITY

Extension and Outreach

2016 Average Yields following CC: Corn 196.4 bu/a; Soybean 57.9 bu/a

Major Findings from Statewide Survey
Substantial variability in net returns, driven by:

1. savings in feed (grazing/harvesting CC) (+)
2. cost-share program payments (+);
3. planting costs (-);
4. termination costs (-)
5. vyield differences (+ or -).

Results are robust to:

« tillage, planting, years of experience with CC

IOWA STATE UNIVERSITY

PhototFetnando Miguez™

Plastina et al. 2018. Journal of Applied Farm Economics

Extension and Outreach
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=i JOWA STATE UNIVERSITY Partial bud g ets

Home  Products/Output News Tools Research Areas  Ag Policy Review  Farmland

tools:

Net Returns Calculator for Cover Crops Terminated with Herbicides

Begin here: Economics of Cover Crops
Agricultural District: lowa State University Extension and Outreach - Ag Decision Maker
Ses the Ag Decision Maker page, Econamics of Cover Grops. for more information

@state of lowa O Northwest O North Central O Northeast OWest Central O Central O East Central
This decision tool contains three different worksheets.
Following Cash Crop: wer Cr or analyzing the projected economic costs and benefits of cover crops, without grazing or harvesting

OcCom @soy Grazing Cover Crops Budget For analyzing the projscted sconomic costs and benefits of cover crops, with grazing of hanesting

Grazing Cover Crops Results For analyzing the actual economic costs and benefits resulting from cover crops, including grazing or hanvesting
Tillage method:
OAll obsenvations @ Rotational no-till or continueus no-till O Conventional or vertical tillage More information on the ecanomics of cover crops can be found at
Practical Farmers of lowa: Grazing Cover Crops fact sheet, www. | 3/11/Grazing-Cover-t -Fact-Sheet-2013 pdf
Cover crop mix: Practical Farmers of lowa cover crop information. wyaw Jmernber wer cropsi
- ® On-farm research quantifies value of grazing caltle on cover Crops. www. i
OAll observations ® Cereal rye CARD Cover s amlate sc
Do you custom hire your cover crop planting? ®No O Yes
Do you apply  pre-plant burn down in all your acres (with and without cover crops)? ONo ® Yes A e e e eoo st IOWA STATE UNIVERSITY
Aejandro Piastina, ISU Extension Economist, Extension and Outreach
Expected crop price (S/bushel): [ 10.36]  autofill with: [Nov-2021 Futures (510.36) Meghan Filbert, W iowa, snd
o 0 e e g
| Submd | | Reset | tions? Email 2gdm@i
Hean Hedian Your Scenario . i H -
s ot o et et [ mn] s sz https://www.extension.iastate.edu/agdm/crops/html/a1-91.html
——
T
o] o
$0.39 $0.00
3. Savings or extra revenae from grazingiharvesting cover crop for forage siaa| w0
Py Te———— ) g
—
T
Y ] —
b Planting fevoluding seeds) $15.93 $16.99
] I https://www.card.iastate.edu/conservation/economics-of-cover-crops/

Criticism of Survey Results

* “Inconvenient” results

* No “hard science,” only “opinions”

» Missing “long-term effects” on soil health and land values
My response:

» Survey other states

» Collect data from experimental plots

» Impact of land tenure on CC adoption?

» Effect of cover crops on land values?

IOWA STATE UNIVERSITY

Extension and Outreach
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Cash Crop Use

Soil Erosion Abatement
Tillage Cost

Necessary Irrigation

Focus groups in Georgia (n=14)
Irrigated cotton & peanuts, 4 locations

Herbicide Use

Management Time

Soil Nutrients
insecticide ————— Cost Share Programs
Pand K Use —_—
Necessary Farm Labor — Change in Yield
Nitrogen Use = —
New Equipment — e
Selling of Harvested Cover Crops
10 8 6 4 2 0 2 4

Grazing

IOWA STATE UNIVERSITY

Extension and Outreach

| Increase

=

)

Hancock et al. 2020. Journal of the American Society of Farm Managers and Rural Appraisers

- - IOWA STATE UNIVERSITY
in South Carolina (n=308, 51% cc users) CLEMs@N
1 Does not matter to me; 2 Not important; 3 Indifferent/Neutral; 4 Somewhat important; 5 Very important
Count-CC Users Count-CC Non-Users
1 2 3 4 5 Mean Rank 1 2 3 4 5 Mean Rank

I Reduces soil erosion 4 5 5 2883_445 2 8 4 16 29 5 4.05 2 ﬁ
Controls weeds 3 3 13 36 68 433 4 5 4 27 32 41 392 6 *
Provides nitrogen scavenging 5 6 25 31 54 4.02 10 6 6 33 31 33 372 10 *
Increases yields in following cash crop 7 6 27 21 63 4.02 9 6 6 41 23 32 3.64 13 *
Economic return 4 5 24 26 63 4.14 6 5 5 35 25 41 3.83 7 *
Deep tap roots 6 10 27 39 38 3.78 13 8 5 49 26 2 345 17 *
Attracts pollinators to my farm 5 12 38 25 39 3.68 14 8 6 37 30 28 359 14 *
Reduces nutrient/pesticide runoff 5 8 15 33 56 4.09 7 8 4 31 29 35 3.74 9 ®
Winter kills easily 8 26 49 16 18 3.09 18 8 9 44 33 16 3.36 18 *
Winter hardiness/survival 7 12 34 27 37 3.64 15 9 4 45 28 23 348 16
Controls insects 7 10 51 2 25 342 17 10 4 38 28 29 357 15 ®
Reduces diseases 8 10 40 28 30 3.53 16 9 7 28 33 33 3.67 12 *
Increases soil organic matter and soil health 2 3 6 29 83 453 1 7 3 14 32 55 413 1 * l
Reduces soil compaction 4 3 11 31 m 3] 8 2 23 33 4 39 4

. Provides a nitrogen source .ﬁ 6 2 34 54 4.04 8 : 7 2 24 32 45 3.96 3 :

“Fibrous root system i EEEEs e 29 35 40 381 12 | 8 2 32 31 36 378 8 |-
Decreases the cost of producing the following cash crops 5 7 37 26 44 3.82 11 9 2 36 30 33 3.69 11

I Environmental Benefits to protect waterways 5 4 19 28 62 4.17 5 8 2 24 32 44 393 5

* significantly different at p < 0.05 (Chi-Squared test). Clav et al 2020 A

ariculture
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Challenges associated with cover
- -
crops in South Carolina (n=308, 51% cc users)
1 Not a Problem | Considered; 2 Not a Challenge; 3 Neutral; 4 Somewhat of a Challenge; 5 A Difficult Challenge
Count—Cover Crop (CC) Users Count—CC Non-Users
1 2 3 4 5 Mean Rank 1 2 3 4 5 Mean Rank

Cover crops sometimes use too much moisture 58 32 22 6 2 1.85 14 41 14 39 11 0 277 5 *

Not knowing most effective seeding rate 33 41 17 27 1 234 9 27 21 30 23 4 219 11 *

Selecting the right cover for my operation 27 36 22 30 5 2.58 5 21 18 31 28 8 3.25 2

No measurable economic return 24 25 39 15 13 272 1) 19 12 41 21 12 2.77 5 *

Cover crop becomes a weed the following year 40 50 18 9 1 234 9 30 17 32 16 10 2.19 11 *

Nitrogen conversion to organic forms 21 36 56 4 3 258 5 30 18 46 10 1 224 8

Yield reduction in the following cash crop 30 43 34 6 5 272 1) 29 13 47 8 7 2.77 5

Increased insect potential 32 35 35 11 4 1.99 11 27 11 46 16 4 2.19 11 *

::";en:::a::;;ﬁq“ired for planting 18 29 16 47 10 258 5 6 8 28 31 25 224 8

Cover crop seed cost 16 13 31 48 14 2.72 1 ] 15 6 37 27 20 3.10 3 *

Cover crop seed availability 19 30 32 29 6 1.99 11 19 9 46 24 8 2.19 11

Increased disease potential 34 37 39 7 1 243 8 28 16 46 10 5 224 8 *

Increases overall crop production risk 31 41 38 8 2 272 1] 22 13 51 12 5 3.10 3 *
. Costol plantng and managngcovercrops TR 19 15 0 49 8 1w |ap 7 a0 ml e awe
JOWA STATE UNIVERSITY IS i A Clay et al. 2020. Agriculture

Net Returns from Experimental Data IA
* INRC Grant to develop BMPs for CC (cereal rye), based on:

» seeding rate,
» seeding method,
» and termination date.

Pls: Alison Robertson and Mark Licht.

CO-PIs: J. Arbuckle, M. Castellano, L. Dong, B. Hartzler, E. Hodgson, A. Lenssen, M. McDaniel, T.
Moorman, A. Plastina

« One of multiple objectives: Calculate economic returns to CC.

IOWA STATE UNIVERSITY IOWA STATE URIVERSITY

Extension and Outreach lowa Nutrient Research Center
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360 ft
fent Proposed field trial layout: Split-spilt plot design
ep
Main Plot: Seeding method (Broadcast/Drill)
Rep 5
Sub-plot: Cereal Rye termination timing (14 DBP/3 DBP)
Rep 4 360fc  Sub-sub-plot: Seeding rate H, M, L (million PSL)
Rep 3 0.33,0.67, 1.0 Drilled
Rep 2 0.67, 1.0, 1.33 Broadcast
* 6 treatment replications
Rep1 » 6 replicated check plots
L TP * 3 locations
4._ Broadcast >€ - Drilled oo e —>
3 DBP 14 DBP R 3 DB | 14 DBP
= — H L M M H I-|-I fl L M L H
S ST
Planting Costs

$40
$20
$0
($20)
($40)
($60)
($80)
($100)
($120)
($140)

CC Planted Fall 2018

North-West M South-East M Central

Average: -$47 per acre

14DBP

14DBP

B

D
14DBP | 14DBP

3DBP 14DBP

3DBP “ 14DBP |

D

Corn Yield Change

Net Returns (Experiments): remination costs

CC Planted Fall 2019

North-West B South-East ™ Central
Average: -$60 per acre

$150

$100
$50
so  N/A

™
| . I
|‘ |I‘| L
($100) [ 5
B

14DBP 14DBP

($150)

($200)

D
(5250) 14DBP 14DBP 3DBP 14DBP 3DBP | 14DBP |

B D |

10
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_ Planting Costs
u . .
Net Returns (Experl mentS)- Termination Costs
48 cows w/calves, March 15t - Termination Corn Yield Change
Temporary Electric Fence 160 acres of CC :> Grazing Livestock on CC
w/2 internal divisions
CC Planted Fall 2018 CC Planted Fall 2019
North-West H South-East M Central North-West H South-East M Central
sa0 Average: -$35 per acre (1 $12) 6150 Average: -$35 per acre (1 $25)
$20 I I $100
%0 I ”l I|| |~ " $50 | | ‘
($20) I
s N/A TR TR EL
($40)
($50)
($60)
($100)
(580) 14I§BP 14[[;BP 14I§BP 14[E;BP
(5100) 14I§BP 14BBP ($150)
($120) ($200)
B D
($140) 3DBP 14DBP 3DBP “ 14DBP | ($250) 14DBP 14DBP 3DBP 14DBP 3DBP | 14DBP |
B D | B D |

Comparison of “Average” Returns

Focus Regional Regional | Statewide | Statewide | Experimental Plots
groups IA Survey Survey IA Survey | IA Survey in 1A (n=24

IL MN (n=79) (n=79) (n=440) (n=440) treatments x 6
(n=14) Corn Soy Corn Soy replications)
2016 2017 2017 2017 2017 Corn 2018-19

Value of Yield Change 9 -9 32 0 0 -16

Planting CC -41 -32 -31 -32 -32 -28

Extra Termination 2 5 2 3 2 9

Cost

Net Returns -34 -46 -3 -35 -34 -53

NR + Cost Share -23 -21 +25 -15 -19 n/a

NR+ Grazing Livestock -34 n/a n/a -13 -14 -35

NR + CS + Grazing L. -22 n/a n/a +7 +1 n/a

11
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Other findings from Experimental Plots

* No benefits of CC on weed management
* No benefits of CC on soil health
* No benefits of CC on insects

- High variability of CC biomass (Cereal Rye is still a CROP!)
—> High variability of potential private and social benefits

[OWA STATE UNIVERSITY
Extension and Outreach

Why is extension focusing on CC?

+ Social Benefits!
« To reduce eutrophication®
. « ...and improve Water Quality

» Actual benefits depend on CC
biomass, which depends on variables
outside the control of producers:

« Weather, temperature, soil moisture,...

IOWA STATE UNIVERSITY *The process by which a body of water becomes enriched in dissolved

. nutrients (such as NO;) that stimulate the growth of aquatic plant life
Extension and Outreach usually resulting in the depletion of dissolved oxygen.

12
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What if conditions are not “right”?

----- Verizon & 7:10 AM
]

&« Tweet

Rob Stout
@robjeanstout

Planting ILF/PFI/SHP long term
rye study. Shortest rye in the 9

years.

6:03 PM

11 Likes

O 44%C >

* No benefit from CC to producers
v * No benefit from CC to society

* Most likely beneficiaries are seed
companies

- What makes you feel good?

other practices?

Would you feel better using your resources to
generate higher and more stable N reduction with

lowa Nutrient Reduction
Strategy: Nitrogen reduction
practices

Pasture 4

Land retirement (CRP) 4

Perennial energy crop +
—

‘Wetlands +

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

mean.

Extended rotation 4
Living mulch +

Controlled drainage -+

* gased on the land (CRP) value. Th no ob: to
develop a standard deviation. Shallow drainage -
+ Based on one report looking atmultiple wetlands in lowa Helmerset al,
2008) I Rye cover crop -

+ 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

Oat cover crop -
B MRTN rate -

Nitrapyrin +
i dod Nd 4

Fall to spring N -
4 R,S b Spring pre/sidedress -
Liquid swine manure -

Sidedress (soil test) -

Poultry manure -

-Land use

.Edge-of—field

Cover crops

Nitrogen
management

-30-30 10 0 1 70 30 40 S0 60 70 80 S0 100

Nitrogen Load Reduction (%)

13
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Findings from Representative IA Survey

lowa Farmland Ownership and
19822017

* Land tenure may be a barrier to adoption of CC ity s

« Conservation use is lower on farmland owned by non-operator |§
landowners

* Also lower among absentee landowners
* Landowners seem open to increasing CC acreage in the future
» Willing to help tenants pay for portion of planting cost

o

Sawadgo et al. 2021. Forthcoming in Journal of Soil and Water Conservation

o

Cover Crops (4% statewide) Highly Erodible Land

nwo | one
<% 1%
L

S

Percentage of farmland with cover crops
i

g "
g
]
£ s
ES
g 3
I s
8 a
el
£ 1
?5-1
5
3

. (P
wme ol Semmue Vhefs oo
0% 0% 40%  SO% 0% 0% BO% 0N L Landowner farms ful time Landowner farms part time
County-level highly erodible land percentage

o

Monetizing Soil Health (INRC Grant)

» Appraisal of 3 farms with different long-term conservation practices by
9 appraisers (9 x 3 = 27 reports)

* Repeated in 2019 and 2020 (54 reports)

* Appraisers provided with detailed Soil Test results, but Not Informed
about practices

» Preliminary finding: Rural Appraisers follow strict rules, no room for
adjusting land value based on soil health (beyond CSR2)

—
IOWA STATE UNIVERSITY . B American Society

[OWA STATE UNIVERSITY IOWASIATE UNIVERSITY e PR oo

Extension and Outreach lowa Nutrient Research Center o // l\\ iown CRApTER

14
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Questions? Comments?

Thank you for your attention!
plastina@iastate.edu

References in:
https://wwwZ2.econ.iastate.edu/faculty/plastina/

[OWA STATE UNIVERSITY
Extension and Outreach
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