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Public health is a preventative field

■ We are systems thinkers 

■ We prioritize upstream solutions

– Turning off the Faucet > Mopping up the floor 

■ 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





IA Farming  
landscape 

■ Notice where continuous/majority corn 

dominate the map. 

■ Maps like these change based on market 

prices of different crops. 

■ Very little emphasis is placed on 

soil/ecosystem health, other externalities. 

■ Corn and soy make up ~63% total land 

area, ~82% cropland



57%

33%

~10%



What is a 
“leaky” crop?

■ Corn is inherently leaky—it doesn’t hold 

soil or nutrients very well. 

■ Annual root system/nitrogen hungry





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 





JULY 4, 2015  DES MOINES 
REGISTER: “HIGH NITRATE LEVELS 

PLAGUE 60 IOWA CITIES, DATA 
SHOW”

More than 60 Iowa cities and 
towns have battled high nitrate 
levels in their drinking water over 
the past five years, evidence of a 
contamination problem that 
reaches across the state, state 
environmental data show.



Water: Quality? Quantity? 
How we farm impacts both.

■ Blue baby syndrome 

– MCL 10ppm 

■ Safe Drinking Water Act

– To whom does it apply? 

– Private wells? 

– Bacteria, Atrazine, etc….

■ 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



May 2004, Marshall County, Iowa   Photo: Kamyar Enshayan



Quantity: Floods



DISASTER 
RECOVERY

Public health implications?

Mental health?

Disease?

Access to care? 

Indoor air quality?



Which communities are hit hardest?



Pesticides
Umbrella term – Can include: Insecticides, herbicides, rodenticides, fungicides, biocides.
Organochlorine > Organophosphate > neonics?

■ Lots of pesticides are used in Iowa

– Combinations, synergistic? 

– “Label is the law”

■ EPA does not write the label to evaluate human health effects. 

■ Harm to children

– Developmental impacts

– Endocrine disruption 

■ Occupational harms

■ Harm to pollinators 

– Purpose of herbicides; decrease biodiversity.

– Neonicotinoids 

EMERGING PUBLIC HEALTH THREAT



IA corn herbicide use in 2018 (USDA NASS):
Acetochlor 8.8 million pounds
Atrazine 6.8 million pounds
Total 32.3 million pounds



IA soybean herbicides use in 2018 (USDA)
Glyphosate 1.2 million pounds (probable carcinogen, WHO)

Dicamba   625 thousand pounds
Total 21.5 million pounds

Insecticide: 202,000 pounds of Chlorpyrifos



Children

– Children are vulnerable

■ Physically

■ Physiologically 

■ 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



Can diversifying corn and soybean systems with small 
grain and forage crops:
• reduce requirements for purchased inputs?
• maintain or improve productivity and profitability? 
• suppress weeds effectively? 
• reduce susceptibility to diseases?
• improve environmental performance characteristics? 

Prof. Matt Liebman, Iowa State University



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

Changes in crop location in
different rotation systems over time

Year 1

Year 2



Crop
2-year 

rotation
3-year 

rotation
4-year 

rotation

Corn (bu/acre) 188 194 197

Soybean (bu/acre) 47 52 55

Oat (bu/acre) --- 93 97

Alfalfa, 2nd year (tons/acre) --- --- 4.1

Mean Yields, 2006-2014

Sources: Liebman et al., 2008; Gómez et al., 2012; Davis et al., 2012.



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

N fertilizer Herbicides

Rotation 2-year 3-year 4-year 2-year 3-year 4-year

lb N/acre lb a.i./acre

Corn 147 23 20 1.41 0.06 0.06

Soybean 2 2 2 1.49 0.12 0.12

Oat -- 2 2 -- 0 0

Alfalfa -- -- 2 -- -- 0

Rotation av. 74 9 6 1.45 0.06 0.05

Reduction -88% -92% -96% -97%



Net returns to land and 
management, by crop and 
rotation, 2008-2013

Important to broaden the 
scope of “return” from year, 
to system.

Rotation

2-year 3-year 4-year

–––– $/acre ––––

Corn 496 666 652

Soybean 311 381 387

Oat 214 218

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













Dr. Matt Helmers, ISU



Visu(4 inch rain in June 2008)al Examples

100% Crop 100% Perennial
10% Perennial
90% Crop



annual
Sept Dec March June

Annual wheat (on left in each panel) and Perennial wheatgrass



▪ Insect 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

Improving Ecosystem Services

10% planted into native prairie strips

Compared to fields without prairie strips



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

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.



What’s a field day?
■ Facilitated by Practical 

Farmers of Iowa

■ Peer-to-peer learning  

opportunities

■ 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


