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It’s Not Just What You Eat 

BUT! 

How What You Eat Was Produced 

Jeff Moyer 

Executive Director 

“Linking Organic Production to Human Health” 
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Our Mission: 

Through organic leadership we 

improve the health and well-

being of people and the planet. 

Transitioning Farms and 

Farmers to Organic 
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Healthy Soil = Healthy Food = Healthy People 

J.I. Rodale 

Written on a blackboard in 1942 

Robert Rodale 
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Half of the topsoil on the planet has 

been lost in the last 150 years.  

Soil Loss 

1. Texas 225,044,854  

2. Iowa 146,768,998  

3. Minnesota 140,241,850  

4. North Dakota 132,950,209  

5. Kansas 101,618,510 

Nationwide, the U.S. lost 1.7 billion tons to erosion.  

Spread this soil out to a depth of one inch, the amount of  

soil lost during this period would cover the states of  

Massachusetts and Vermont and fill more than 15.6  

million railroad cars. States experiencing the largest total 

 soil losses in 2010 were (in tons): 
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US Erosion in the Gulf of Mexico 

2008 Soil From Iowa in the Gulf of Mexico 

Over 2 million acres lost 20 tons or more of top soil 
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It’s Not Only About Yields 

 

It’s About the SOIL! 
 

• “To be a successful farmer one 

must first know the nature of the 

soil.” –  

 Xenophon, Oeconomicus, 400 B.C.  

 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://en.wikipedia.org/wiki/World_Wide_Fund_for_Nature&ei=_-3hVOmPF8KnNqDQg9gF&bvm=bv.85970519,d.eXY&psig=AFQjCNFoFeVt2a8LdAcNYHTmNBuyu0FYUg&ust=1424179068142047
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://en.wikipedia.org/wiki/World_Wide_Fund_for_Nature&ei=_-3hVOmPF8KnNqDQg9gF&bvm=bv.85970519,d.eXY&psig=AFQjCNFoFeVt2a8LdAcNYHTmNBuyu0FYUg&ust=1424179068142047
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://en.wikipedia.org/wiki/World_Wide_Fund_for_Nature&ei=_-3hVOmPF8KnNqDQg9gF&bvm=bv.85970519,d.eXY&psig=AFQjCNFoFeVt2a8LdAcNYHTmNBuyu0FYUg&ust=1424179068142047
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Our Broken Food System 

When Only Yields Are Considered 
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Childhood Obesity is Epidemic 

High Yields of What? 
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Elizabeth Guillette, PhD; University of Florida  
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Effects of a Broken Food System 

April 12th 2011 
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EPA survey data available, 2006 – 2007 

• U.S. pesticide amount used in both 2006 and 

2007 exceeded 1.1 billion pounds annually 

 

• U.S. pesticide expenditures totaled more than 

$11 billion annually in both 2006 and 2007 
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US Salt Based Fertilizer Use 
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It’s In the Water   
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And Discover New Solutions 
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Same Resources…… Different Philosophy 
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Same Farm – Different Time 

1970 

2000 

2050 
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Replace Chemistry & Bio-Technology 
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With Biology 
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Comparing the yields of organic and conventional agriculture 

Seufert V, Ramankutty N, Foley JA 

• Department of Geography and Global Environmental and Climate Change Center, McGill University, 
Montreal, Quebec H2T 3A3, Canada. verena.seufert@mail.mcgill.ca 

• Abstract 

• Numerous reports have emphasized the need for major changes in the global food system: agriculture must 
meet the twin challenge of feeding a growing population, with rising demand for meat and high-calorie 
diets, while simultaneously minimizing its global environmental impacts. Organic farming—a system 
aimed at producing food with minimal harm to ecosystems, animals or humans—is often proposed as a 
solution. However, critics argue that organic agriculture may have lower yields and would therefore need 
more land to produce the same amount of food as conventional farms, resulting in more widespread 
deforestation and biodiversity loss, and thus undermining the environmental benefits of organic practices. 
Here we use a comprehensive meta-analysis to examine the relative yield performance of organic and 
conventional farming systems globally. Our analysis of available data shows that, overall, organic yields 
are typically lower than conventional yields. But these yield differences are highly contextual, depending 
on system and site characteristics, and range from 5% lower organic yields (rain-fed legumes and 
perennials on weak-acidic to weak-alkaline soils), 13% lower yields (when best organic practices are used), 

to 34% lower yields (when the conventional and organic systems are most comparable). Under 
certain conditions—that is, with good management practices, 
particular crop types and growing conditions—organic systems can 
thus nearly match conventional yields, whereas under others it at present cannot. To 
establish organic agriculture as an important tool in sustainable food production, the factors limiting organic 
yields need to be more fully understood, alongside assessments of the many social, environmental and 
economic benefits of organic farming systems. 

Nature. 2012 May 10;485(7397):229-32 

Head Line Reads:  
“overall, organic yields are typically lower than conventional yields. But…”  

http://www.ncbi.nlm.nih.gov/pubmed?term=Seufert V[Author]&cauthor=true&cauthor_uid=22535250
http://www.ncbi.nlm.nih.gov/pubmed?term=Ramankutty N[Author]&cauthor=true&cauthor_uid=22535250
http://www.ncbi.nlm.nih.gov/pubmed?term=Foley JA[Author]&cauthor=true&cauthor_uid=22535250
http://topics.nytimes.com/top/reference/timestopics/people/c/kenneth_chang/index.html
http://topics.nytimes.com/top/reference/timestopics/people/c/kenneth_chang/index.html
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Head Line Should Have Read: 

 

With very few research dollars, organic 

production nearly that of conventional ! 
Private Sector $3.8 billion 

USDA Conventional $1.8 billion 

USDA Organic $15million 

(year 2000) 

 

©2008 Rodale institute 

Head Line Reads: 

Stanford Scientists Cast Doubt on Advantages 

of Organic Meat and Produce 
By KENNETH CHANG 

Published: September 3, 2012  
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Head Line Could Have Read: 

Stanford Scientists Report: 

• Two studies show significantly lower urinary 
pesticide levels among children consuming organic 
versus conventional diets 

•  The risk for contamination with detectable pesticide 
residues was lower among organic than conventional 
produce  

• The risk for isolating bacteria resistant to antibiotics 
was higher in conventional than in organic chicken 
and pork  
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• So could we make do without the chemical plants? Inspired by a field trip to a nearby organic farm where 
the farmer reported that he raised an amazing 27 tons of vegetables on six-tenths of a hectare in a relatively 

short growing season, a team of scientists from the University of Michigan 
tried to estimate how much food could be raised following a global 
shift to organic farming. The team combed through the literature for any and all studies 
comparing crop yields on organic farms with those on nonorganic farms. Based on 293 examples, 
………… they assumed that every farm regardless of location would get only the lower developed-country 
yields. The second applied the yield ratio for the developed world to wealthy nations and the yield ratio for 
the developing world to those countries.  

• "We were all surprised by what we found," said Catherine Badgley, a Michigan 
paleoecologist who was one of the lead researchers. The first model yielded 2,641 
kilocalories ("calories") per person per day, just under the world's 
current production of 2,786 calories but significantly higher than the 
average caloric requirement for a healthy person of between 2,200 and 
2,500. The second model yielded 4,381 calories per person per day, 75 
percent greater than current availability-and a quantity that could 
theoretically sustain a much larger human population than is currently 
supported on the world's farmland. (It also laid to rest another concern about organic 
agriculture; see sidebar at left.)  
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State of the Organic Union 

•  Organic is a $70 billion dollar industry globally 

 

•  Organic is a $43 billion dollar industry in the US 

 

•  19,474 organic farms and ranches in the US 

 

•  5.1 million acres in organic production  

 

•  (250%)  since 2002 
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Why do consumers buy more and 

more organic food? 
 

http://topics.nytimes.com/top/reference/timestopics/people/c/kenneth_chang/index.html
http://ota.com/sites/default/files/indexed_files/StateOfOrganicIndustry_0.pdf
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Why do consumers buy more and 

more organic food? 
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 Organic-manure based 

  
 

 

 Organic-legume based 

  
 

 Conventional-chemically based 

  

• Cash crops: Oat - Soybean - Wheat – Corn – Silage - Hay 

• Cover crops: Rye or Hairy Vech 

• Amendments: Compost 

• Cash crops: Corn – Oats - Barley - Soybean - Wheat 

• Cover crops: Rye – Clover – Hairy Vetch  

• Amendments: none 

• Cash crops: Corn – Corn – Soybean – Wheat  

• Cover crops : Rye or Hairy Vetch 

• Amendments: Synthetic  

Farming Systems Trial (FST) 

©2008 Rodale institute 

Long-term FST corn yields 
2-or 3-yr avg = yields since 2008 

All others = yields since 1981 
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FST Corn During 1995 Drought 

Organic 

134 bu/a 

2.14 kg/ha 

Conventional 

102 bu/a 

1.62 kg/ha 

Water percolation volumes 
were 15-20% higher 
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FST Soil Results 

 

Soils of the organic systems have a more active soil biological community 

 higher levels of glomalin (a glycoprotein that acts like ‘glue’, binding organic matter to mineral particles),  

 greater populations of mycorrhizae (a fungus that forms a symbiotic relationship with its host plant: 

the fungus receives carbohydrates from the plant, which in return gains access to water and nutrients).  

 

This leads to improved soil structure and enhanced carbon sequestration. 

organic conventional conventional organic 
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The Carbon Problem 
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FST - Growing topsoil in decades rather than centuries. 

http://hcs.osu.edu/hcs612/species/hairy_vetch2a.jpg
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Energy budgets for corn 

Organic

Tilled

Organic 

No-till

Conv

Tilled

Conv

No-till

Energy inputs

vetch+

corn

vetch+

corn
corn

vetch+

corn

Nitrogen fertilizer 0 0 9,875              4,942                  

Phosphorus fertilizer 0 0 391                 391                     

Potassium fertilizer 102 102 118                 118                     

Lime 203 203 243                 243                     

Seed 2,559              2,559                1,182              2,468                  

Herbicide 0 0 1,055              1,509                  

Transportation of inputs 247                 247                   453                 486                     

Equipment 639                 615                   619                 509                     

Diesel fuel 5,359              3,046                2,725              2,201                  

Labor 1,041              511                   712                 563                     

Total energy (MJ/ha*yr) 10,150            7,283                17,372            13,429                

This analysis was performed using the Farm Energy Analysis Tool (FEAT)3  

©2008 Rodale institute 

Production budgets for corn 
Organic

Tilled

Organic 

No-till

Conv

Tilled

Conv

No-till

vetch+

corn

vetch+

corn
corn

vetch+

corn

Expenses

fertilizer 0.00 0.00 118.04 90.44

herbicide 0.00 0.00 108.19 144.56

seeds 139.40 139.40 88.15 148.35

custom haul 30.00 30.00 30.00 30.00

labor 39.35 18.61 15.78 16.14

fuel 47.60 23.96 23.76 20.67

repair & maintenance 17.56 10.35 8.42 8.97

interest on op.capital 6.35 4.54 11.50 13.50

fixed expenses 52.02 30.98 27.31 27.46

Total Expenses ($/acre) 332 258 431 500

Profit ($/acre) *

@ 100 bu/a yield 504           578        -16 -85

@ 150 bu/a yield 922           996        191         122         

@ 200 bu/a yield 1,340        1,414     399         330         

Break-even price ($/bu)

@ 100 bu/acre 3.32 2.58 4.31 5.00

@ 150 bu/acre 2.22 1.72 2.87 3.33

@ 200 bu/acre 1.66 1.29 2.16 2.50

These production budgets were calculated using the free on-line Mississippi State Budget Generator (MSBG), developed by the Department of Agricultural 

Economics at Mississippi State University, (http://www.agecon.msstate.edu/what/farm/generator/). When available, input and price data were taken directly 

from data collected at the Rodale Institute (2008-2010), otherwise default values from the Budget Generator were used.  

* The 3-year average price for organic corn was $8.36/bu, for conventional corn $4.15/bu. 
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Energy “Required” ?  

 Chemical Synthetic N Fertilizer 

The production of 1 kg (2.2lbs) of chemical N fertilizer, using the 

industrial Haber-Bosch process burns the equivalent of 1 L (1.05 Qt.) of 

oil and 17.6 cubic feet of natural gas, releasing a great deal of carbon and 

other greenhouse gasses into the atmosphere 
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How Green Is My Orange? 

New York Times, Jan. 2009 

PEPSICO/ Tropicana  
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Carbon Footprint 

http://www.agecon.msstate.edu/what/farm/generator/
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Overall comparison 
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Comparison of FST organic and conventional systems

Yields = grain and forage yields combined ©2008 Rodale institute 
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Dairy Cows Grazing on Our 

Pastures 
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Livestock Comes in All Shapes and Sizes 
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Pastured hog production 

The Hog Facility opened in 2015 to serve as a scalable model for 

farmers interested in small scale pastured hog production  
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A Different Way of Farming 

©2008 Rodale institute 

2013 Corn into Hairy Vetch 
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This is what we want to see 
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Roller/Crimper for No-Till Vegetables in Italy 
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Institute Intern Training  
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Veterans As Farmers 

Need A Farmer? We’ll Send In The Marines  
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© Rodale 

Institute 

DelVal Rodale Institute Organic Farming Program 
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Farmer Statistics 
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15,000 Visitors per Year 
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© Rodale 

Institute 

Outreach Education 

http://rodaleinstitute.org/visit/calendar-of-events/ 

Workshops 

Field Day 

Tours 

Events 

Organic Transition Course 

Webpage 

Social Media 
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Together – Farmer and Consumer, We Can Change The System 
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The Future of Farming 

 

http://www.usda.gov/
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St Luke’s Farm to Patient; Sodexo  
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How We Produce Food Does Make A Difference 
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Thank You! 

 

Jeff.moyer@rodaleinstitute.org 
 

Rodale Institute  


