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Public health is a preventative field

m We are systems thinkers

m We prioritize upstream solutions
— Turning off the Faucet > Mopping up the floor

m Objectives:
— Describe the connections between farming, land use, and human health

- Explore how agriculture in the Midwest and public health relate
- Share land-based solutions that address environmental and human health







Legend
Continuous Corn
Majority Corn (5, 6 years)

0 Corn-Soybean
% Soybean-Corn
other
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Fig. S1. A map of fields in Wright County, IA shows alternating corn-
soybean rotations, more intensive corn, and “other” crop rotations
without corn. Corn-soybean and soybean-corn rotations have corn in
even or odd years, respectively, for the years 2010-2016. Areas with no
color (white) were excluded as urban areas, road corridors, or water
bodies. The total number of fields/polygons is 5882.

A Farming
landscape

m Notice where continuous/majority corn
dominate the map.

m Maps like these change based on market
prices of different crops.

m Very little emphasis is placed on
soil/ecosystem health, other externalities.

m Corn and soy make up ~63% total land
area, ~82% cropland
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Issues of water quality

Remember: Fertilizers make things grow

Gulf of Mexico Hypoxia

“The state averaged 45 percent of the nitrogen
levels going into the Upper Mississippi River
basin, and 55 percent of the nitrogen going
into to the Missouri River basin.”

~29% contribution to Mississippi delta

Fish Kills, downstream economic impacts

Quality of life, recreation, livelihoods
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Ly 4,2015 Nitrates in the water may be more
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Water: Quality? Quantity?
How we farm impacts both.

- -y ]
m Blue baby syndrome Turning Soils

into Sponges

- MCL 10ppm

m Safe Drinking Water Act
- To whom does it apply?
- Private wells?
- Bacteria, Atrazine, etc....

m Implications for high nitrates?
- Cost? Who pays for it?
- Rural vs Urban resources. Water treatment plants are EXPENSIVE.




Slow water infiltration,
low water-holding
capacity, and high
runoff

Amy Carolan photo,
May 20, 2005
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May 2004, Marshall County, lowa Photo: Kamyar Enshayan







DISASTER
RECOVERY

Public health implications?
Mental health?
Disease?

Access to care?
Indoor air quality?




Which communities are hit hardest?
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U S D A National Agricultural Statistics Service
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Children

— Children are vulnerable
m Physically
m Physiologically
m Behaviorally

- Dose is important, but so is time of exposure.

— Pesticides have been linked to:
Neurobehavioral issues (strongly)
Childhood cancers (multiple)

Birth defects

Endocrine and reproductive harms
Asthma




Drift incidence is high, but likely under-
reported

How many pesticide misuse complaints does the Department investigate each year?

Total Pesticide Incidents (Ag Use and Non Ag Use) involving misuse investigated by the Department.

Crop Year runs from October 1st fo September 30th of the following year.

Crop Year Misuse Ag Non-Ag
2012 121 89 32
2013 125 105 20
2014 88 66 22
2015 118 97 21
2016 110 91 19
2017 248 211 37
2018 245 214 31
2019 252 231 21
2020 320 295 25
2021 315 289 26

Date of counts is current as of 11/10/2021.
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Changes in crop location in
different rotation systems over time

2-year rotation 3-year rotation 4-year rotation

Year 1

Year 2




Mean Yields, 2006-2014

Corn (bu/acre)

Soybean (bu/acre)

Oat (bu/acre)
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N fertilizer Herbicides
Rotation 2-year 3-year 4-year 2-year 3-year 4-year
Ib N/acre lb a.i./acre
Corn 147 23 20 1.41 0.06 0.06
Soybean 2 2 1.49 0.12 0.12
Oat - 2 2 - 0 o)
Alfalfa - - 2 - - 0]
Rotation av. 74 9 §) 1.45 0.06 0.05
Reduction -88% -92% -96% O7%

Mean annual mineral N fertilizer
and herbicide use, 2006-2014




management, by crop and

rotation, 2008-2013

2-year 3-year 4-year

- S/acre Important to broaden the
scope of “return” from year,
Corn 496 666 652 to system.
Soybean 311 381 387 A
Oat 214 218 E l
Alfalfa 477

Rotation
average

404 420 433




Prof. Matt
Liebman, ISU

Diverse crop rotations feature:

higher yields

96% less herbicides- 200 times
less freshwater toxicity

88% less synthetic nitrogen

49% less fossil energy

Improved soil quality




&he New York Eimes

Medical Journals Call Climate Change

the ‘Greatest Threat to Global Public
Health’

An editorial published by more than 200 journals worldwide

warned of ‘catastrophic harm to health that will be impossible to
reverse.

By Winston Choi-Schagrin
Published Sept. 7, 2021 Updated Nov. 4, 2021
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Fossil Energy Use, Climate Change Impacts, and Air Quality-Related
Human Health Damages of Conventional and Diversified Cropping
Systems in lowa, USA

Natalie D. Hunt,* Matt Liebman, Sumil K. Thakrar, and Jason D. Hill

Cite This: Environ. Sci, Technol. 2020, 54, 11002-11014 I: I Read Online

ACC ESS | M Metrics & Maore | Article Recommendations | @ Supporting Information

ABSTRACT: Cropping system diversification can reduce the negative environmental impacts of
agricultural production, including soil erosion and nutrient discharge. Less is known about how
diversification affects energy use, climate change, and air quality, when considering farm operations and
supply chain activities. We conducted a life cycle study using measurements from a nine-year lowa field
experiment to estimate fossil energy (FE) use, greenhouse gas (GHG) emissions, PM, ;-related emissions,
human health impacts, and other agronomic and economic metrics of contrasting crop rotation systems and
herbicide regimes. Rotation systems consisted of 2-year corn-soybean, 3-year corn-soybean-oat/clover, and 4-year corn-soybean-oat/
alfalfa-alfalfa systems. Each was managed with conventional and low-herbicide treatments. FE consumption was 56% and 64% lower
in the 3-year and 4-year rotations than in the 2-year rotation, and GHG emissions were 54% and 64% lower. Diversification reduced
combined monetized damages from GHG and PM, -related emissions by 42% and 57%. Herbicide treatment had no significant
impact on environmental outcomes, while corn and soybean yields and whole-rotation economic returns improved significantly
under diversification. Results suggest that diversification via shifting from conventional corn-soybean rotations to longer rotations
with small grain and forage crops substantially reduced FE use, GHG emissions, and air quality damages, without compromising
economic or agronomic performance.
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/ Fossil Energy Use

using precision agricultural techni:ilues, and selecting crops
requiring less nitrogen fertilizer.> 13
Diesel Prc  Strategies for simultaneously reducing multiple environ-
mental impacts are especially of interest. Among these is the
diversification of conventional corn-soybean cropping systems,
N Fertilizer | Which has been shown to deliver several agronomic and
environmental benefits, including increased per-hectare corn
Herbicide P and soybean productivity, greater resilience to weed and pest
infestations, and reduced dependence on synthetic herbi-
cides."*™"” Diversified cropping systems can also have reduced
Maize Gral rates of soil erosion and nutrient discharge to the environ-
ment,'” lower freshwater toxicity loads'* and enhanced soil
Tilla ﬁmctinning.m_“ The fossil energy use, climate change, and air

Seed Pro

Field Ope

quality implications of such strategies have not been widely
explored.

Figure 1. Flowchart of system boundaries, system outputs, and impacts.

N\

Combined Economic
Damages
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B RESULTS

Fossil Energy Consumption. The greatest consumer of
fossil fuels was the corn-soybean rotation, for both absolute
and normalized values, at 9,441 MJ ha™' y ' and 761 MJ] Mg'~
}'_], respectively. Means for fossil energy consumption by the
3- and 4-year rotations decreased by more than half to 4110
and 3366 MJ ha™' y~', respectively. Energy consumption was
dominated by N fertilizer production for the 2-year system

https: /o dol.ong/10.1021 /acs.est Sb0eo2 9
Emviron. 5cl Technol. 2020, 54, 11002=11014
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Row-Crop
Agricultural
Perennial
Vegetation

Row-Crop Agr Mixed A r\ul ial Mixed A n,. Mixed Agr
10% - F ) i

y y y (20%- F ial) System

Dr. Matt Helmers, ISU




Visu(4 inch rain in June 2008)al Examples

10% Perennial
(0]
100% Crop 90% Crop 100% Perennial







Improvmg Ecosystem Services

10% planted into native prairie strips
Compared to fields without prairie strips

= |nsect richness—2.6 fold

= Pollinator abundance—3.5 fold

= Native bird species—2.1 fold

= Total water runoff—37% reduction

= Soil retention—20 fold

= Phosphorus retention—4.3 fold




Farming for Public Health aims to highlight the role of sustainable agriculture practices as an
upstream solution to many environmental health issues in the state, particularly to a public
health audience.

The Conference is the public health professional version of the Field Day loool




What's a field day?

m Facilitated by Practical
Farmers of lowa

m Peer-to-peer learning
opportunities

m Place to share successes,
lessons learned, techniques,
equipment

Tie to FFPH? Accessible venue
for Public Health Professionals
to learn & show support




QUESTIONS

Thank you!
audrey.tranlam@uni.edu




