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A Quick Introduction:
Dr. Wendong Zhang

– Grown up in a rural county in NE China
– Attended college in Shanghai and Hong Kong
– Ph.D. in Ag Econ in 2015 from Ohio State
– 2012 summer intern at USDA-ERS on farm economy and farmland values
– Research and extension interests: 
ISU Land Value Survey, 2017 Land Ownership Survey 
www.card.iastate.edu/farmland (land value survey results on Dec 15th)
agriculture and the environment (Iowa Lakes Survey, HABs, Lake Erie)
ISU China Ag center www.card.iastate.edu/china

http://www.card.iastate.edu/farmland%20(2020
http://www.card.iastate.edu/china


The Dead Zone
https://youtu.be/a8a
e2vq45eA

https://youtu.be/a8ae2vq45eA
https://youtu.be/a8ae2vq45eA


Nutrient reduction target for Western Lake Erie Basin
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Maumee 
Watershed

Western Lake 
Erie

Dissolved 
Reactive P (DRP)

186 MT 40% less

Total P (TP) 860 MT 40% less

2016 Great Lakes Water Quality Agreement 
Protocol, Annex 4  Spring (March-July) Targets

Maumee River Watershed

Baseline Load Year: 
2008



Costs and Benefits of Agricultural 
Conservation Policies
• Cost for farmers: direct out of pocket expenses + lost yield 

+ lower input costs + increased management time + 
increased risk + aesthetics

• Cost for taxpayers: Cost share payments + monitoring & 
implementation costs

• Benefit: Value of recreational opportunities + value of 
waterfront property + Value of avoided drinking water / 
wastewater treatment costs + value of health benefits



https://doi.org/10.1073/pnas.1215991109

https://doi.org/10.1073/pnas.1215991109


An example looking at the western Lake Erie Basin
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(survey of 7,500 farmers)

Policy support 
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P runoff from 
field into 
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Erie

Spatial land-watershed 
simulation model w 
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land parcels, 2300 HRUs) 

Changes in 
ecosystem 
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Mechanistic and statistical 
models (temperature, 
climate, food web, fish 

populations, HABs)





https://www.card.iastate.edu/products/publications/synopsis/?p=1302

https://www.card.iastate.edu/products/publications/synopsis/?p=1302


Three BMPs we focused on 

P rate 
reduction

10

Subsurface placement of 
fertilizer

Current adoption rate: 
47%

Cover crops
Current adoption rate: 

21%



Increase in BMP adoptions under cost 
share payments vs. fertilizer taxes



Reduction in 
total and DRP 
loadings under 
different 
nutrient 
management 
policy
scenarios





Welfare Estimates – Nutrient 
Reduction Scenarios for Lake Erie 



IWC Survey of Iowans: 821 general public (2019) + 
487 farmers (Boone, N. Raccoon; 2020)

• 32% Iowans & 53% farmers think Iowa’s water quality to be good or very good
• Two thirds of Iowans are at least somewhat aware of algal blooms in Iowa’s lakes
• Half of the general public & 30% farmers think algal blooms are very harmful
• 60% of Iowans have seen algal blooms in Iowa lakes at least once
• 60% of the general public & 32% of farmers think agriculture (manure + fertilizer) is 

the No.1 source of excessive nutrients in Iowa’s lakes
• 65% of the general public & 20% of farmers are not at all familiar with the Iowa 

Nutrient Reduction Strategy
• 52% of the general public chose fertilizer taxes (ag + lawn) as the most proper way 

to fund INRS; 30% of farmers chose a recreational fee as the top choice
• 35% of Iowans are concerned about nitrates in drinking water in their 

neighbourhood 



Conservation Practice Adoption



Conservation Practice Adoption in Iowa

• 82% of Iowa land is debt-free
• 60% of land owned by owners 65+ years old, 

one-third of land owned by 75+ years old, 13% of 
land owned by women landowner 80+ years old

• Ownership continues to shift from sole ownership 
to trusts and corporations

• 53% of Iowa land rented out – mainly cash rent
• 34% of Iowa land owned by landlords with no 

farming experience, 23% of land owned by retired 
farmers who do not currently farm

• 29% of Iowa land owned primarily for 
family/sentimental reasons

www.card.iastate.edu/farmland/ownership 



https://www.card.iastate.edu/products/
publications/synopsis/?p=1312

Owners Acres
No till 21% 27%
Cover crops 5% 4%
Buffer strips 3% 3%

Ponds 1% 2%

Conventional wisdom: 
land tenure insecurity  less 
conservation practice adoption

[Cover crops: Yes; No-till: No]



Lower no-till adoption on owner-operated land is largely due to low adoption 
by part-time farmers: 1) operate less land; 2) less time to “learn from other 
farmers”



No-Till Use by CRD: State Average 27%



Cover Crop Use by CRD: State 
Average 4%







Thank You!
Wendong Zhang

Assistant Professor and Extension Economist
478C Heady Hall

Iowa State University
515-294-2536

wdzhang@iastate.edu
http://www2.econ.iastate.edu/faculty/zhang

mailto:wdzhang@iastate.edu
http://www2.econ.iastate.edu/faculty/zhang


Certified Crop Adviser – Continuing Education Unit 
(CEU)

• If you watched this webinar live to earn a CCA CEU, you need to send the 

following information to hepierce@iastate.edu by Wednesday, 
12/9 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

mailto:hepierce@iastate.edu


Perennial Groundcovers for Achieving 
Soil & Water Conservation with Large-Scale, High-

Yield, Row Crop Production 

Iowa Learning Farms 
Conservation Webinar Series

Research Scientist at the Iowa State University Biomass Cropping Systems Lab 
Cynthia Bartel



Two approaches:
Weak versus strong sustainability

Weak sustainability [example: UN’s Inclusive Wealth report]

– Human well-being is dependent on its “productive base” = the total wealth of a society

– Total wealth = social value of all capital assets in society

Total 
wealth

Value of 
produced 

capital (PC)

Value of 
natural 

capital (NC)

Value of 
human 

capital (HC)

Value of 
social capital 

(SC)

= + + +W =

Sustainability = non-decreasing total wealth over time 

A society is sustainable if  Wt+ 1 – Wt = ΔWt ≥ 0   



Two approaches:
Weak versus strong sustainability

Strong sustainability [example: planetary boundary]

– Human well-being is subject to physical & ecological limits

– Sustainability = critical levels or flows of natural capital (NC) stocks are maintained 
over time:

• Minimum levels of ecosystem services, e.g., biodiversity, climate regulation, nutrient cycling, 
pollination, wetlands

• Maximum sustainable yields of renewable resources, e.g., fishing, deforestation 

• Maximum rates of pollution, e.g., GHG emissions, nutrient run-off

A society is sustainable if  NCi,t+1 = NCi,t + Δ NCi,t ≥ 𝑵𝑵𝑵𝑵𝒊𝒊
for each critical NC stock or flow i
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