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Research has determined how to 
manage soil in a way that improves 
soil function:

Soil Health Management

https://www.nrcs.usda.gov/conservation-basics/natural-resource-concerns/soils/soil-health
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Principles of Soil Health
USDA Natural Resource Conservation Service 

Slide courtesy of Dr. Marshall McDaniel

Examples of private costs and benefits of 
soil health management practice decisions^

Potential Private Costs
(Revenue decreasing or cost increasing)

Potential Private Benefits
(Revenue increasing or cost decreasing)

• Decreased average yield or increased yield variability 
from cover crops (e.g., competition for moisture or 
nutrients with cash crop)
• Fixed costs (e.g., equipment purchases or capital 
investments to implement new practices or systems)
• Increased input costs (e.g., cover crop seed, herbicide 
costs for no-till, or cover crop termination)
• Opportunity costs (e.g., planting a cover crop instead 
of a cash crop where double cropping is feasible)
• Cover crop may attract unwanted wildlife or pests
• Adding field operations (e.g., planting, spraying) may 
affect field work scheduling and increase labor costs

• Increased average yield or decreased yield 
variability (e.g., more resilient to drought and/or 
moisture during the growing season)
• Decreased input costs (e.g., less fertilizer with 
legume cover crop or fuel with conservation tillage)
• Grazing or harvested forage benefits from cover 
crops
• Reduced soil erosion/decreased soil compaction
• Improved nutrient use efficiency and/or reduced 
nutrient loss

^Bowman, M., Ferraro, P. J., Binzen Fuller, K., Gramig, B., Mosheim, R., Njuki, E., Pratt, B., Rejesus, R., & Rosenberg, A. (2025). Economic outcomes of soil health and 
conservation practices on U.S. cropland (Report No. ERR-353). U.S. Department of Agriculture, Economic Research Service. 
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Examples of public costs and benefits of soil 
health management practice decisions^

Potential Public Costs
(Revenue decreasing or cost increasing)

Potential Public Benefits
(Revenue increasing or cost decreasing)

• Decreased yield or increased yield variability could 
have public costs in terms of federal program 
expenditures or land use change tradeoffs
• Increased pest or disease incidence for neighbors due 
to cover crops being a possible host
• Practices and management systems must be 
evaluated for environmental tradeoffs

• Reduced pest and disease outbreak incidence (e.g., 
due to beneficial insects or reduction in herbicide-
resistant weeds)
• Reduced soil erosion improves air and water quality
• Carbon sequestration
• Reduced nutrient loss or improved pesticide 
management improves water quality
• Increased soil infiltration or water holding capacity 
could mitigate effects of extreme precipitation events
• Increased biodiversity

^Bowman, M., Ferraro, P. J., Binzen Fuller, K., Gramig, B., Mosheim, R., Njuki, E., Pratt, B., Rejesus, R., & Rosenberg, A. (2025). Economic outcomes of soil health and 
conservation practices on U.S. cropland (Report No. ERR-353). U.S. Department of Agriculture, Economic Research Service. 

Adoption of Cover Crops and No-Till as percent of 
Cropland Area in 2022 (Census of Agriculture)*

*Plastina, Sawadgo & Okonkwo. 2024. “Pervasive Disadoption Substantially Offsets New Adoption of Cover Crops and No-Till.” Choices.

2022
US: 4.7%
Iowa: 5.0%

2022
US: 27.5%
Iowa: 32.7%
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^Bowman, M., Ferraro, P. J., Binzen Fuller, K., Gramig, B., Mosheim, R., Njuki, E., Pratt, B., Rejesus, R., & Rosenberg, A. (2025). Economic outcomes of soil health and 
conservation practices on U.S. cropland (Report No. ERR-353). U.S. Department of Agriculture, Economic Research Service. 

Adoption of Soil Health Practices by Crop 
(Survey Data, Various Years)^

Definitions
No-till: Growing crops without tilling or
plowing the soil.
Strip tillage: Tilling the soil using equipment
that tills only a narrow strip where the crop
will be planted, leaving the area between the
rows undisturbed.
Reduced tillage: Tilling the soil in ways that
minimize disturbance to the soil or maintain
more residue cover than conventional tillage.
Cover cropping: Growing a crop primarily
for conservation purposes, often over the
winter. A cover crop is typically left in place
as residue or harvested for forage or other
on-farm use.
Conservation crop rotation: Choosing crop
rotations to maximize crop diversity, build
organic matter, and improve soil biodiversity.

Are Soil & Water Management Practices Expanding?
% Change in Cropland Area by County, 2022 vs. 2017

Cover Crops No-Till

2017 2022
US: 3.9% 4.7%
Iowa: 3.7% 5.0%

2017 2022
US: 26.4% 27.5%
Iowa: 30.9% 32.7%

Source: Plastina, Sawadgo & Okonkwo. 2024. “Pervasive Disadoption Substantially Offsets New Adoption of Cover Crops and No-Till.” Choices.
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Cover Crop Adoption is Increasing, but Many 
Producers Do Not Continue Cover Cropping^

^Bowman et al. (2025). Economic outcomes of soil health and conservation practices on U.S. cropland (ERR-353). USDA-ERS

% of U.S. Operations 
(not acreage)

Cover Crop Adoption is Increasing, but Many 
Producers Do Not Continue Cover Cropping^

^Bowman et al. (2025). Economic outcomes of soil health and conservation practices on U.S. cropland (ERR-353). USDA-ERS

% of Heartland Region 
Operations 
(not acreage)
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Source: Bowman et al. (2025). Economic outcomes of soil health and conservation practices on U.S. cropland (ERR-353). USDA-ERS.

(continued)

Source: Bowman et al. (2025). Economic outcomes of soil health and conservation practices on U.S. cropland (ERR-353). USDA-ERS.
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Source: Bowman et al. (2025). Economic outcomes of soil health and conservation practices on U.S. cropland (ERR-353). USDA-ERS.

My Research on Net Returns to Cover Crops at 
Iowa State University

1. In crop-only Midwestern production systems, cover crops are not 
profitable for most farmers without cost-share payments

2. Cost-share payments make net returns less negative among 
program participants, but not all experience positive profits

3. In mixed production systems with cows, cover crops can be 
profitable under the “right” conditions
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Partial Budgets

Fall/Winter Spring-Fall

DIFFERENCES IN 
COSTS AND 
REVENUES:

Corn after 
Cover 
Crops

Corn 
after 

fallow

VERSUS

Experimental Plots 
in IA (n=24 

treatments x 6 
replications) 
Corn 2018-19

Statewide
IA Survey 
(n=440) 

Soy
2017

Statewide
IA Survey 
(n=440) 

Corn
2017

Regional 
Survey 
(n=79) 

Soy
2017 

Regional 
Survey 
(n=79) 
Corn
2017 

Focus 
groups IA 

IL MN
(n=14)
2016

Source

-160032-99Value of Yield Change
-28-32-32-31-32-41Planting CC

-9-2-3-4-5-2Extra Termination 
Cost

-53-34-35-3-46-34Net Returns
n/a-19-15+25-21-23NR + Cost Share
-35-14-13n/an/a-34NR+ Grazing Livestock
n/a+1+7n/an/a-22NR + CS + Grazing L.

Private Net Returns to Cover Crops tend to be 
negative in Iowa ($/acre)
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Plastina, Acharya, Marcos, Parvej, Licht, and Robertson. 2023.  “Does grazing winter cereal rye in Iowa, 
USA, make it profitable?” Renewable Agriculture and Food Systems. doi:10.1017/S1742170523000388.

Plastina et al. (2023)
Feed cost savings from 
grazing cereal rye depend 
on:
1) the availability of 

biomass in the spring
2) quality of the biomass 

(use of supplements, 
hay saved)
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“Economic studies fail to capture changes in SOM over the 
long-run and the associated improvement in soil health, water 
quality, and land value”
• Soil health: private benefit  higher yields, less soil erosion 

(both accounted for in econ. studies)
• Water quality: societal benefit, does NOT change profitability 

analysis for farmer (no fines to polluters)

Do soil and water management practices affect land values? 

Criticisms to these findings:

Land is traded on potential productivity indexes (CSR2), developed 
for tax purposes (land surveys from the ‘80s)
Certified General Appraisers must follow USPAP or risk losing their 

Certification
Current USPAP practices do not allow for adjustments in appraised 

land values based on soil health or soil fertility
Not possible to monetize Soil Health without a database of soil 

health indicators attached to Comparable Sales

Monetizing Soil Health*

*Iowa Nutrient Research Center Grant # 2018-06



11

• Soil and water management practices provide multiple public benefits 
(justification for government support)

• Public Benefits > Private Benefits 
• Private net returns not always positive (even with gov’t. support)
• Overall use of soil and water management practices is increasing, but 

there is substantial temporary or permanent dis-adoption
• Hard barriers to monetizing soil health (Appraisal process)

Concluding Remarks

CERTIFIED CROP ADVISER
CONTINUING EDUCATION UNIT (CEU)

If you watched this webinar live to earn a CCA CEU, send the following 
information to Alena Whitaker, alenaw@iastate.edu, by Wednesday, July 2 at 5 
pm:

• Your name
• The name you entered to watch the webinar (if different)
• Your CCA/CPAg/CPSS/CPSC number

Attendance for the live webinar will be verified and your name and 
CCA/CPAg/CPSS/CPSC number will be submitted on the sign-in sheet for this 
CEU to the CCA board (if the CEU is approved)

IOWA LEARNING FARMS  |  CONSERVATION WEBINAR SERIES
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VOLUNTARY DEMOGRAPHIC SURVEY

This is a voluntary demographic information 
form to gather race, ethnicity, and gender 
information about persons who register and 
participate in USDA-funded programs. 

IOWA LEARNING FARMS  |  CONSERVATION WEBINAR SERIES

If you watched this webinar live, 
please fill out this voluntary survey. 

Only one survey response is 
needed for all 2025 webinars.

www.iowalearningfarms.org/survey 

HIDDEN CARBON CREDITS: 
REDUCING SOIL ORGANIC CARBON 

EROSION WITH COVER CROPS

Assistant Professor, EEOB Department
Iowa State University

NEXT WEBINAR
Wednesday, July 9

Wenjuan Huang
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WEBINAR ARCHIVES

iowalearningfarms.org/webinars

youtube.com/@ialearningfarms-webinars
Webinars sorted by year and topic in 
Playlists

IOWA LEARNING FARMS  |  CONSERVATION WEBINAR SERIES

Find today’s webinar and all previous webinars in the 
ILF webinar archives:


