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I. Introduction  
 Organic farming has become an increasingly important component of the U.S. 
agricultural landscape. Consumer demand for organic food has steadily grown by double-digits 
annually for several decades (Greene 2017), with over $50 billion in sales in 2018 (Organic 
Trade Association, 2019). Driven largely by demand from organic livestock producers, 
particularly dairies (McBride et al. 2015), acres of organic corn production in the US increased 
over 55% in five years, from 168,900 acres in 2011 to 261,008 acres in 2016. States in the 
Midwestern Corn Belt and Northeast region have been important to this expansion (USDA 
2017; McBride et al. 2015), including the four states included in this study: Indiana, Michigan, 
Ohio, and Pennsylvania1.  

 However, organic field crops remain a small fraction of overall US production (Greene 
and Vilorio 2018), comprising less than one percent of overall acreage in 2011 (McBride et al. 
2015). Thus, the overall supply of organic food has not kept up with the demand (Oberholtzer et 
al. 2013), leading to 10 million dollars of organic grain imports in 2016, which could provide an 
economic opportunity for domestic farmers (Greene and Vilorio 2018). As long as there are 
price premiums paid for organic products in the marketplace, organic agriculture is likely to be 
economically competitive or even more profitable than conventional farming (Crowder and 
Reganold 2015). 

While organic farming is growing rapidly, there is little published detailed information 
about the farming practices used by organic farmers, particularly those who raise grain crops. 
Until recently, only minimal national and state dollars were allocated to organic research 
(Niggli et al. 2008) and marketing support (Driscoll and Ichikawa 2017). A growing number of 
recent studies have explored practices used by working organic farms (e.g., McBride and 
Greene 2009; Nordquist et al. 2011). McBride et al. (2015) used USDA ARMS data to show 
that organic field crop farms in the US tend to operate smaller acreages and were more likely to 
use mechanical practices for preparing the soil and for weed control compared to conventional 
farmers. Organic grain producers also had more diverse crop rotations that integrated small 
grains and hay crops compared to conventional producers who more frequently had a 
continuous grain rotation (McBride et al. 2015).  

Soil management practices are a particular area in need of more research in the context 
of organic corn production. Building soil health is increasingly a concern for all farmers and 
scientists (Wander and Drinkwater 2000; Carlisle 2016; Roesch-McNalley et al. 2018) and this 
is especially true for organic farmers who rely on agroecosystem processes to meet the nutrient 
requirements of crops and to manage without use of purchased chemical inputs. Soil health was 
a prominent topic by early proponents of organic agriculture (Schonbeck 2017). It is widely 
believed that organic farmers rely on the use of livestock manure, along with legume 
forages/cover crops, crop rotations, and natural fertilizers to meet the nutrient needs of crops 
(Delate et al. 2015; Bernard et al., 2012; Wayman et al. 2017). Little is known about organic 
farmers’ use of other soil amendments (Gopinath et al. 2008). However, any visit to an organic 
                                                           
1 According to the most recent USDA Certified Organic Survey, all four of these states ranked among the top ten 
for corn silage acreage and yields in 2016, and among the top 12 states for grain corn acreage and yields. 
Combined, Ohio, Pennsylvania, Michigan, and Indiana accounted for 31% of the U.S. farms growing certified 
organic corn for grain or seed in 2016 and 41% of the farms growing organic corn for silage (USDA-NASS 2017). 
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conference or trade show will illustrate the myriad of new soil amendments suitable for organic 
production on the market place. Sales of organic soil amendments were estimated to be worth 
roughly $26 billion of profits in 2016 and are expected to almost double by 2023 (Market 
Watch 2018).  

This study was conducted to address some of the gaps in knowledge of organic corn 
production practices, particularly around soil management. We implemented a survey of 
certified organic corn growers in four states (IN, MI, OH, and PA) in the spring of 2018. Much 
of the organic grain, as well as conventional grain, is produced in Midwestern states (Kuo and 
Peters 2017). The four states included in this study collectively represented one-third of all US 
organic corn growers in 2016 and raised over 20% of the nation’s organic corn (USDA-NASS 
2017). Over 850 farmers responded to the survey (a 57% response rate). The goal was to gather 
reliable data to describe the types of farms who raise organic corn in the region, to characterize 
the diverse soil management practices they use on their corn fields, and to assess the overall 
economic performance of organic corn enterprises and differences associated with the use of 
different production practices.  

This report (Part I of a set) focuses on the farm characteristics, management practices, 
and soil management strategies of organic farmers who grow corn in this region.  Part II of this 
series provides more detailed information about the economics of organic corn production (See 
Kumarappan et al. 2019). 

The survey was conducted as part of a broader USDA Organic Research and Education 
Initiative (OREI)2. This larger study included on-station and on-farm experimental trials 
designed to evaluate the performance of ‘soil balancing’ among organic growers in the region. 
Soil balancing is a widely used (but little studied) practice designed to adjust the ratio of base 
cations in the soil to improve soil and crop outcomes. Combined with the survey results 
presented in this report, this project sought to increase our understanding of the use and 
performance of a range of soil management strategies, particularly soil balancing, in the organic 
farming community in this region. 

 

  

                                                           
2 Doohan, D. OREI Proposal Number 2014-05408, Practiced by farmers but untested by scientists: uniting both in 
participatory research and education to explain the effects of soil balancing. Ohio State University  
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II. Methods  
We conducted a survey of organic corn growers in Ohio (OH), Indiana (IN), Michigan 

(MI), and Pennsylvania (PA) during the early spring of 2018. The survey was designed to 
gather descriptive information about the organic corn industry in this region, with particular 
attention to how organic farmers manage their soils. We were also interested in evaluating the 
impact of different management practices on corn yields and the profitability of corn 
enterprises. The survey contained detailed questions about the overall farm operation, 
management practices used on a representative cornfield, economic data (yield, prices, and 
expenditures on their cornfield in 2017), and information about farmers’ soil management 
strategies and decision-making.  

The survey was conducted using a modified Dillman method where multiple contacts 
are used to improve response rates (Dillman et al. 2011). In this study, an introductory letter 
explaining the purpose of the study was sent in late January), followed by a copy of the survey 
with a prepaid return envelope a week later. Farmers then received a reminder postcard about 
two weeks after the arrival of the first copy of the survey. Producers who had valid addresses 
and who did not respond to the first survey received a second copy of the survey two weeks 
after the first reminder postcard. Three weeks after the producers received a second copy of the 
survey, they received another reminder postcard. A third and final copy of the survey was sent 
to all non-respondents in early April.  

To boost awareness and response rates, we contacted several organic certification 
agencies such as Ohio Ecological Food and Farming Association, Nature’s International, 
Quality Certification Services (QCS info), Global Organic Alliance, and Midwest Organic 
Services Alliance (MOSA) who helped promote this survey among their clientele. 
A. Response Rates  

Response rates are summarized by state and overall in Table 1. The survey was sent to 
all farmers on the 2016 version of the USDA Organic Integrity Database who were certified to 
grow organic corn in the states of IN, MI, OH, and PA (USDA 
https://organic.ams.usda.gov/integrity/).  

Of the 1,662 farms included in the original sample, 167 were disqualified because they 
did not grow corn in 2017 (129), had undeliverable addresses (36), or were no longer farm 
operators (2). This produced an adjusted sample size of 1,495 farms. We received useable 
responses from 859 farms--an overall response rate of 57.4%. Response rates in each state 
ranged from 47.2% Michigan to 66% in Indiana. The margin of error for estimates of 
population characteristics across the entire 4-state region was plus or minus 1.7%, with slightly 
wider margins for individual state-level estimates (Dillman et 2014).  

  

https://organic.ams.usda.gov/integrity/
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Table 1: Response Rate Information by State and Overall 

 IN MI OH PA Overall 
Original sample frame 349 330 477 506 1662 

Disqualified 26 40 47 54 167 
Adj sample size 323 290 430 452 1495 

Responded 214 137 267 238 858 
Percent of Respondents 24.9% 16.0% 31.1% 27.7% 100.0% 

      
Response Rate 66.3% 47.2% 62.1% 52.7% 57.4% 

      
DQ rate 7.4% 12.1% 9.9% 10.7% 10.0% 

Accuracy (+ / - %) 3.2% 4.2% 2.9% 3.2% 1.7% 
 

B. Data cleaning and quality control 

 As is common in mail surveys, a small minority of respondents provided answers that 
were either missing information to some questions or provided information that appeared to be 
outside the range of reasonable values. Over 75 percent of questions had nearly complete data 
(<5% missing); another 10 percent had 5-10% missing. A handful of variables had more 
systemic missing data problems, and results from those items are not included in this report due 
to the unreliability of the results. In the tables and figures presented in this paper, we generally 
report the percent of respondents who provided valid values (excluding those whose answers 
were missing).  
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III. Results  
A. Who are organic corn farmers in this region?  

Farms growing certified organic corn in this region were quite diversified, with a 
minority receiving the bulk of their income from the sale of corn or other cash grains. Table 2 
provides information about the proportion of respondents who raised various crop and livestock 
commodities using conventional and organic production methods. Roughly three out of four 
farms raised livestock and well over half milked dairy cows (59%). As is common on organic 
farms, respondents raised a diverse mix of crops, including forage legumes and other hay (84%) 
and a significant amount of wheat (17%) and other small grains (33%).  

Given that most of the producers have livestock, it is not surprising that most of the 
growers in the sample (84%) were growing alfalfa or other hay. Most farms were completely 
organic, but roughly 12% of farms were “hybrid” operations that raised both organic and 
conventional crops. Over a quarter (26%) grew solely organic crops, but also raised some 
conventional livestock, mostly poultry and beef. (Table 2; Figures 1 and 2) 

These results vary somewhat from a previous study of Ohio organic producers 
(Rzewnicki 2000). Soybeans were more common 20 years ago (41% versus 30% now), and hay 
was less common (55% versus 84%). These changes could also reflect differences in sample 
frames since the earlier study included all organic farms, including those that did not grow corn. 
It also included far fewer operations that raised livestock, particularly organic dairy.  

 
Table 2: Types of commodities raised on farms with certified organic corn in the 4-state 
region. 

Crops or Livestock Raised in 2017 
Certified 
Organic 

Conventional 
(not certified) 

Combined 
(either or both) 

 percent of respondents (n=858) 
Corn 100.0 7.2 100.0 

Alfalfa or other hay 79.7 6.9 83.6 
Soybeans 27.6 4.5 29.6 

Other small grains (barley, oats) 31.1 2.4 33.0 
Wheat 15.9 2.2 17.4 

Vegetable crops 13.4 1.7 14.9 
    

Raised any crops 100.0 11.9 100.0 
    

Dairy cows 53.5 6.2 59.1 
Beef cattle 8.2 10.7 18.3 

Poultry 6.6 10.5 16.3 
Hogs 2.8 4.9 7.7 

Sheep/goats 1.5 5.2 6.8 
    

Raised any livestock 61.2 25.5 76.0 
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Figure 1: Percent of organic corn growers raising different crops. 
 
 
 

 
 

Figure 2: Percent of organic corn growers raising different types of livestock. 
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1. Enterprise type (by major source of income) 

Because of the way we sampled our farms, by definition, all respondents raised certified 
organic corn in 2017. However, the vast majority did not rely on the sale of organic corn as their 
primary source of income3. Farmers were asked to indicate which crop or livestock enterprise 
provided the most amount of gross income on their farm in 2017.  

Results suggest that a minority of respondents (27%) relied principally on the sale of 
corn, soybeans, and/or small grains (cash grains) as a source of farm income (Figure 3). The 
majority of organic corn growers (54%) were dairy farms who raised corn primarily as a source 
of feed for their cows. Overall, nearly two-thirds of the respondents relied on the sale of 
livestock (dairy, beef, poultry, hogs, and sheep) as their primary source of farm income. 
Roughly 6% were farms that sold vegetables as their main farm enterprise, and 4% relied on the 
sale of other crops (dry beans, hay, etc.).  

 

Figure 3: Percent of farms by most important source of farm income. 

                                                           
3 The ‘most important farm enterprise’ had to be imputed for a significant minority of cases. See Appendix 1 for 
details. 
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2. Other Farm Characteristics 

 Respondents operated an average of 118 acres of certified organic cropland, with a 
median of 60 acres (Table 3).4 The vast majority of producers (70%) operated between 10 to 
100 acres, and over three fourths (78%) owned more than half of their farmland. This high level 
of land ownership may reflect the high investments and commitment involved with the 3-year 
transition required for organic certification (Carolan et al. 2004).  

Organic corn growers in this region had a wide range of years of experience farming 
organically. On average, farmers had been certified organic for eight years, but over 40% had 
less than five years of experience, while over 30% had more than ten years. Interestingly, only 
seven percent of organic corn growers in this region reported that they had farmed organically 
before the USDA formally implemented the federal organic rule in 2000. 

While our research team was familiar with a large number of organic growers who are 
members of the Plain Anabaptists communities5 in the region, we were surprised to find that 
nearly 64% of all respondents relied primarily on horses to do fieldwork on their corn fields. In 
a section below, we provide more background. 

There were interesting differences between those whose income came primarily from 
cash grain versus vegetables. Organic growers who mainly relied on sales of cash grains tended 
to have more certified organic acreage, had somewhat more experience farming organically, and 
were much less likely to use horses for farmwork. At the other end of the spectrum, organic 
corn growers who relied on the sale of vegetables tended to operate the fewest acres of any 
other type of farm and were more likely to own all of the lands they operated. 
  

                                                           
4 This figure does not include other certified organic farmland (e.g., pasture) or any conventional land operated by 
the farm. 
5 Anabaptists are Christians who formed in the Protestant Reformation period based on their emphasis on baptism 
as a conscience choice and ideas of separation of church and state. Plain refers to groups who have made collective 
restrictions on certain types of clothing and/or technology because of deeply held values. Plain farmers tend to have 
distinct and tightly interconnected social networks and also have farming practices related to technological 
restrictions prescribed by their church. For example, most Old Order Amish farmers generally do field work with 
horses. 
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Table 3: Characteristics of Organic Corn Growers, by Major Source of Farm Income. 

    Most Important Source of Farm Income   

Characteristic 
Overall 
(n=858) 

Cash 
Grains 

(n=233) 
Vegetables 

(n=49) 

Other 
Crops 

(n=38) 
Dairy 

(n=465) 

Other 
Livestock 

(n=73)   
        
Acres Organic 
Cropland Operated        

Average 118.2 187.6 58.6 245.1 85.9 77.9 *** 
Median 60 80 39 100 60 48  

        
Acres of certified 
organic cropland (%)        

Less than 10 acres 4.2 2.3 16.7 8.1 3.0 6.8 *** 
10 to 49 acres 35.5 30.8 54.2 18.9 35.7 45.2  
50 to 99 acres 34.7 25.8 25.0 18.9 43.2 24.7  

100 to 499 acres 21.5 32.6 0.0 37.8 17.3 20.5  
500 acres or more 4.0 8.6 4.2 16.2 0.9 2.7  

        
Proportion of acres 
owned by operator (%)        

All 44.5 45.2 60.4 42.1 41.9 47.9 *** 
More than half 33.4 26.5 12.5 26.3 40.7 28.8  
Less than half 14.8 21.3 14.6 18.4 11.1 15.1  

None 7.3 7.0 12.5 13.2 6.3 8.2  
        
Years of Experience 
Farming Organically        

Average 7.8 8.6 7.0 8.4 7.5 6.7  
        
Years of Experience 
Farming Organically 
(%)        

Less than 3 years 20.9 23.4 27.7 21.6 18.4 23.2 *** 
3 to 5 years 20.8 27.1 12.8 21.6 17.5 27.5  
5 to 9 years 26.0 14.7 25.5 24.3 31.3 29.0  

10 to 19 years 25.6 22.0 31.9 21.6 28.8 14.5  
20 or more years 6.7 12.8 2.1 10.8 4.0 5.8  

        
Percent Using Horses 
for Fieldwork 63.5 36.1 74.5 34.2 80.3 50.7 *** 

Note: *** = denotes statistically significant difference among farm types using ANOVA F-test (means) 
and chi-squared test (percentages). 
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Figure 4: Percent of organic corn growers by acres of certified organic cropland   

 

 

 

 

 

Figure 5: Percent of organic corn growers by years of organic farming experience. 
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Figure 6: Percent of organic corn growers relying on horses for farm fieldwork 

 

3. Characteristics of Organic Corn Farms by State 

For most of this report, we combine information from farmers from all four states in the 
study region (Indiana, Michigan, Ohio, and Pennsylvania). However, there were some 
interesting differences in the farm characteristics between the states (Table 4).  

Indiana respondents operated the smallest farms and were most likely to own all of the 
organic land that they operated. The majority of Indiana organic corn growers were dairy farms 
(64%) or raised other livestock (10%). They were least likely among the four states to be cash 
grain or vegetable farmers. Nearly 90 percent of organic corn growers in Indiana relied on 
horses for fieldwork, suggesting that Plain Community farms are dominant in that state’s 
organic industry. 

Michigan organic corn growers were the most likely to be cash grain farms. Relatedly, 
they operated much larger farms (nearly double the cropland acres as organic farmers in the 
other states) and were the most likely to rent at least some of their organic cropland. Michigan 
respondents were also the most likely to be growing vegetables (12%), and least likely to use 
horses for fieldwork (43%). 

Ohio organic corn growers were fairly representative of the region (in terms of farm 
size, land ownership, and farm experience). Over 54 percent of our Ohio respondents used 
horses for farmwork, a third were cash grain farms, and roughly half were dairy farms. 

Respondents from Pennsylvania operated fairly moderate-size farms, had more years of 
organic farming experience and were dominated by dairy enterprises (67%). 

Table 4 also compares the average acres of organic cropland operated by our 
respondents with results from the 2016 USDA Organic Survey. Overall our respondents appear 
to operate farms that are fairly representative of the total organic farm population within each 
state and for the region as a whole. 
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Table 4: Characteristics of Organic Corn Growers by State 
 

  Overalll IN MI OH  PA 
 

Characteristic (n=858) (n=214) (n=137) (n=267) (n=238) 
 

       

Acres Organic Cropland Operated 
      

Average 118.2 63.4 234.9 122.7 99.9 *** 
Median 60 49 89 65 56 

 

       
Compare to USDA  

Organic Survey Estimate (2016): 109 77 167 99 102  
       

Acres of certified organic cropland 
(%) 

      

Less than 10 acres 4.2 6.6 3.1 4.4 1.8 *** 
10 to 49 acres 35.5 44.5 24.2 30.9 38.2 

 

50 to 99 acres 34.7 40.3 25.0 34.1 36.0 
 

100 to 499 acres 21.5 8.1 35.2 25.3 22.8 
 

500 acres or more 4.0 0.5 12.5 5.2 1.3 
 

       

Proportion of acres owned by 
operator (%) 

      

All 44.5 52.1 37.9 42.6 43.5 *** 
More than half 33.4 36.0 34.1 31.3 32.6 

 

Less than half 14.8 8.5 24.2 16.8 13.0 
 

None 7.3 3.3 3.8 9.4 10.9 
 

       

Years of Experience Farming 
Organically (%) 

      

Less than 3 years 20.9 22.9 17.8 23.4 17.3 *** 
3 to 5 years 20.8 32.9 17.8 16.8 16.0 

 

5 to 9 years 26.0 27.1 29.5 23.8 25.3 
 

10 to 19 years 25.6 16.7 23.3 27.3 33.8 
 

20 or more years 6.7 0.5 11.6 8.6 7.6 
 

       

Percent Using Horses for Fieldwork 63.5 90.1 43.4 54.5 60.8 ***        

Source of Income 
      

Cash Grains 27.2 22.0 43.1 35.0 14.3 *** 
Vegetables 5.7 1.4 11.7 6.0 5.5 

 

Other Crops 4.4 2.8 8.8 2.3 5.9 
 

Dairy 54.2 63.6 28.5 48.1 67.6 
 

Other Livestock 8.5 10.3 8.0 8.6 6.7   
Note: *** = significant difference between states on this measure using the chi-squared test. 
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4. Characteristics of Organic Corn Growers that Rely on Horses vs. Tractors 

While we were aware that many organic growers in the region identified as members of 
the Plain community, our research team was surprised that over half of the organic corn growers 
in this four-state region (63.5%) operate with horses. Given the areas where these farms were 
located, we believe that most farmers who use horse-drawn equipment (HDE) are likely Old 
Order Amish with some being New Order Amish. These numbers might also undercount 
members of Plain Mennonite and Apostolic communities in this region, for whom tractors may 
be used for field work even if they use horse and buggy for transportation. 

Characteristics of horse farms and tractor farms are compared in Table 5. As might be 
expected, horse farmers were likely to operate smaller farms (only 6% operated more than 100 
acres, compared to 61% of tractor farms). Horse farmers also reported having fewer years of 
organic farming experience. While both horse and tractor farmers have a fairly diverse mix of 
different farm types, members of the Plain Community were more likely to rely on dairy 
farming (69%) than tractor farmers (54%). Conversely, a higher proportion of tractor farmers 
relied on cash grain sales (27% vs. 15%).  
 

Table 5: Characteristics of organic corn growers using horses versus tractors. 

  Main Source of Power for Fieldwork  
Horses Tractors 

  (n=541) (n=311)  
percent of respondents 

Organic Cropland Acres Operated 
  

Less than 10 acres 5.6 0.4 
10 to 49 acres 45.5 15.4 
50 to 99 acres 42.6 22.8 

100 to 499 acres 6.3 49.4 
500 acres or more 0.0 12.0    

Years of organic farming experience 
  

Less than 3 years 21.5 17.9 
3 to 5 years 23.5 17.9 
5 to 9 years 30.1 16.8 

10 to 19 years 23.5 32.5 
20 or more years 1.5 14.9    

Main farm enterprise type 
  

Cash Grain 15.4 27.0 
Vegetable 6.5 5.5 

Other Crop 2.4 4.5 
Dairy 68.9 54.4 

Other Livestock 6.9 8.6 
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B. Information about Specific Cornfield in 2017 

In order to capture systematic information about the production practices used by 
organic corn growers, most of the survey asked farmers to describe their management on a 
particular field on which corn was grown in 2017. Information about the fields that were 
reported by respondents is summarized in Table 6 below.  

On average, these fields were 13 acres (with a median of 8 acres). Most corn fields 
reported in the survey (80%) were between 3 and 20 acres. Organic corn growers who 
responded to the survey mainly raised field corn that was harvested as grain (70%) and silage 
(36%) on these fields.6 Only a small minority of farmers (6%) raised sweet corn, popcorn, seed 
corn, or corn for other purposes (Figure 7). Not surprisingly, livestock farmers were more likely 
to harvest their corn as silage (46% vs. 8% for non-livestock farms), and dairy farmers 
harvested more silage than any of the other groups. Livestock farmers were also least likely to 
sell their corn, and less than 10% of the dairy farms in our sample had sold any of the corn they 
harvested in 2017 when they filled out the survey. 

By contrast, nearly all cash grain farms harvested their field corn as grain (92%), and 
three-fourths reported having already sold the corn harvested in 2017 by the time they received 
the survey. Most of the non-field corn was raised by vegetable or specialty crop farmers, though 
even these farms reported harvesting corn mainly as grain or silage.  

Because they are more likely to be livestock operations, horse farmers also harvested 
more silage vs. grain compared to tractor farmers and were less likely to sell corn and more 
likely to feed their corn to their own livestock.  

 

 
 
Figure 7: Percent of organic corn growers harvesting corn for different purposes. 

                                                           
6 Because some farmers said they harvested some of the field as grain, and some as silage, the total adds up to more 
than 100%. 
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Table 6: Characteristics of Corn Field that was Focus of Survey Responses about Organic Corn Production, by Farm Types 
 
      Livestock1  By Dominant Farm Enterprise  Equipment   

Characteristic 
TOTAL 

SAMPLE   
Yes 

(n=652) 
No 

(n=206)   

Cash 
Grains 

(n=233) 
Vegetables 

(n=49) 
Dairy 

(n=465)   
Horses 

(n=541) 
Tractors 
(n-311) 

  

 
percent of farmer respondents 

 

Size of field reported in survey 
            

average 13.1 
 

10.4 21.5 
 

22.6 9.0 8.6 
 

7.8 22.3 
 

median 8.0 
 

8.0 12.0 
 

13.0 5.0 7.5 
 

7.0 14.0 
 

             
Distribution by size class (%) 

            

Under 3 acres 5.8 
 

5.7 5.9 
 

1.7 27.1 4.3 
 

6.9 3.9 
 

3 to 5 acres 15.0 
 

17.3 7.8 
 

8.7 14.6 18.7 
 

19.0 8.4 
 

5 to 9 acres 35.6 
 

38.7 25.5 
 

22.9 31.3 43.5 
 

44.8 20.1 
 

10 to 19 acres 28.9 
 

29.3 27.9 
 

31.6 18.8 28.9 
 

27.6 30.2 
 

20 to 49 acres 10.3 
 

7.1 20.6 
 

22.1 6.3 4.1 
 

1.5 25.6 
 

50 or more acres 4.3 
 

1.9 12.3 
 

13.0 2.1 0.4 
 

0.2 11.7 
 

             
Type of Corn Raised2 

            

Field corn for grain 70.3 
 

65.0 86.9 
 

91.8 69.4 54.6 
 

63.1 82.2 
 

Field corn for silage 36.4 
 

46.0 7.8 
 

8.2 16.3 60.4 
 

48.2 16.8 
 

Sweet corn 1.8 
 

0.8 4.9 
 

0.0 24.5 0.0 
 

1.7 1.6 
 

Other (seed corn, popcorn, etc.) 3.9 
 

2.9 6.7 
 

3.4 16.3 2.4 
 

3.9 3.9 
 

             

Use of corn from this field 
            

Sold any corn from this field in 2017 35.1 
 

25.3 67.4 *** 74.2 57.4 7.4 *** 21.9 57.9 *** 
Fed any corn to livestock on the farm 59.5   73.0 15.7 *** 12.9 45.8 90.4 *** 73.8 34.8 *** 

Notes: 1 = not including draft horses; 2 = some farms harvested for both grain and silage in the same field 
*** = significant difference between subgroups based on chi-squared test. 
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1. Use of various tillage and cultivation practices on a reported cornfield in 2017. 

The vast majority of organic corn farmers used a moldboard plow to prepare for planting 
in 2017 (84.3%), with only 13 percent practicing conservation tillage (reduced or no-till). The 
majority of our producers were using a moldboard plow with complete inversion (64%), while 
just under a quarter used moldboard plows without complete inversion (22%). Chisel and 
vertical tillage were the most commonly practiced types of conservation tillage (7% and 6% 
respectively), and only 0.4% of the farms used no-till. These results are consistent with a 2015 
national study of organic field corn growers that found that 65% of the growers used the 
moldboard plow and only 5% used a no-till planter (McBride et al. 2015).  

Cash grain farmers were somewhat more likely to use conservation tillage (19%) to 
prepare their cornfield than vegetable (13%) and dairy farmers (10%). Tractor farmers were also 
more likely to utilize conservation tillage than horse farmers (21% vs. 8%), perhaps because of 
a lack of effective horse-drawn conservation tillage equipment. 

The vast majority of growers used a disk/harrow (over 80% all types), but only 4% of all 
types of farmers reported using a subsoiler or rototiller on their corn field.  

To cultivate weeds on their corn fields, the majority of respondents used a row cultivator 
(92%); row cultivators were least used on their corn by vegetable farmers (83%). Cash grain 
farmers and tractor farmers were much more likely to use a rotary hoe for cultivation (52-59%) 
than other kinds of farmers (14-20%). Tine weeder/harrows and cultimulchers were used by 9% 
and 5% of the overall sample.  
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Table 7: Use of various tillage and cultivation practices on a reported cornfield in 2017. 

      
By Dominant Farm 

Enterprise   Equipment   
Type of Tillage or 
Cultivation Practice 

Total 
Sample   

Cash 
Grain 

Vege-
table Dairy   Horses Tractors   

 percent of respondents 

Tillage          

Moldboard plow with  
complete inversion 63.5  59.3 60.4 66.7  66.5 58.2  

Moldboard plow without 
complete inversion 21.7  18.2 33.3 22.0  26.6 12.9  

(any moldboard plowing) 84.3  76.6 91.7 87.9  92.4 70.1  
          

Chisel tillage 6.7  12.6 8.3 3.2  1.1 16.4  
Vertical tillage 5.7  6.9 4.2 5.4  6.1 5.1  

Strip tillage 0.6  0.9 2.1 0.2  0.4 1.0  
No Till 0.4  0.0 0.0 0.6  0.4 0.3  

(any conservation tillage) 12.8  19.0 12.5 9.5  7.9 21.2  
          

Disk/Harrow 82.9  80.5 83.3 84.2  83.4 82.3  
Subsoiling 2.1  3.9 2.1 1.5  1.1 3.9  
Rototiller 2.1  0.4 2.0 3.4  2.0 2.3  

          
Cultivation          

Row cultivator 92.4  95.2 83.3 91.6  92.4 92.6  
Rotary hoe 30.3  51.5 14.6 19.9  13.9 58.8  

Tine weeder/harrow 8.5  9.9 10.2 7.3  7.4 10.6  
Cultimulcher 5.0   7.7 2.0 4.3   6.5 2.3   
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2. Use of crop rotations and cover crops among organic corn growers. 

As previous research has found, nearly all organic growers utilize diverse crop rotations 
on their corn fields. This typically involves alternating corn and soybeans with small grains, 
hay, pasture, or fallowing. This is in contrast to practices used by conventional corn growers, 
who rely principally on alternating corn with soybeans or growing several years in a row of a 
continuous corn crop (McBride et al. 2015).  

In our survey, fields where organic corn was grown in 2017 were nearly all rotated to a 
different crop over the previous three years (2014-2016; see Table 8). The most common crop 
rotations incorporate some hay crops (82%), with over two-thirds of farms incorporating 2 to 3 
years of hay in the rotation before planting corn in 2017. Roughly half of the respondents did 
not incorporate any other field commodity crops (soybeans or wheat) in their cornfield crop 
rotations (49%).  

The most common rotation in our sample was three years of hay followed by corn 
(HHHC; used by 38% of respondents), with the next most common being hay followed by two 
years of corn (HHCC; used by 16%). Small grains were used in rotation with corn on roughly a 
quarter of farms, while soybeans were rotated into corn fields on roughly 20% of study farms.  

Livestock farmers were more likely to incorporate hay into the rotations (89% vs. 49%). 
In particular, almost all dairy farmers (96%) incorporated hay into their rotations. Compared to 
farmers who use tractors, horse farmers were distinctive for raising more hay (93% vs. 62%), 
and fewer soybeans and small grains.  
 Cover crops are increasingly recommended as a way to improve soil health, prevent loss 
of soil and nutrients, and control weeds in corn production systems. Overall, 42% of organic 
corn growers used cover crops before planting corn in 2017 (Table 9). Non-livestock farmers 
were more likely to use cover crops than farms with livestock (62% vs. 39%). Similarly, cash 
grain and vegetable farmers used cover crops more than dairy farmers (48%, 51%, and 38% 
respectively). Tractor farmers were a bit more likely than HDE farmers to plant cover crops.  

Farmers reported using a variety of different kinds of cover crops. The most prevalent 
were grasses (e.g., rye, triticale, oats), which were used by over half of our respondents. Some 
farmers (20%) also planted annual legumes as cover crops (e.g., clovers, vetch and peas). 
Planting of cover crop legumes was less common on livestock farms (including dairy), which 
were more likely to use cover crop grasses.  
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Table 8: Characteristics of Crop Rotations on Corn Field Previous 3 Years (2014-2016) 

  
Crop Rotations 
Reported on Survey 

    Livestock   By Dominant Farm Enterprise   Equipment  
TOTAL 

SAMPLE   Yes No   
Cash 

Grain Vegetable Dairy   Horses Tractors               
Common crop rotations            

(2-3 hay)            
H-H-H-C 38.2  45.3 27.0  26.2 20.4 47.1  43.4 28.9 
H-H-C-C 16.9  21.1 10.2  9.4 6.1 22.6  23.3 5.8 

Sg-H-H-C 4.8  6.1 2.4  2.6 4.1 6.5  5.7 3.2 
C-H-H-C 2.4  3.0 1.5  1.3 2.0 3.0  3.0 1.6 
H-H-S-C 1.4  0.2 3.3  3.0 0.0 0.4  1.5 1.3 

(1 hay)            
H-C-C-C 2.2  2.9 1.2  0.0 0.0 3.7  3.1 0.3 

C-Sg-H-C 2.2  2.9 1.2  0.9 2.0 2.8  1.1 4.2 
S-Sg-H-C 1.9  2.1 1.5  3.9 0 0.6  0.4 4.5 
H-C-S-C 1.9  2.4 1.5  3.9 0 1.3  0.9 3.5 

H-C-Sg-C 1.3  2.1 0.8  1.3 4.1 0.9  0.6 2.6 
(no hay)            

C-S-Sg-C 4.7  1.0 10.5  14.2 2.0 0  0.7 11.6 
S-C-S-C 2.8  0.8 6.0  7.3 2.0 0.2  0.7 6.4 

             
Rotation characteristics 
previous 3 years             

Any additional corn  44.4  42.2 51.8  52.2 36.4 41.0  42.0 48.7  
Any soybeans 19.9  12.7 43.1  46.5 13.6 4.8  6.3 43.8  

Any small grains 24.1  19.5 38.6  38.1 34.1 14.3  13.2 43.1  
Any hay 81.9  89.0 58.9  61.1 63.6 95.6  93.1 62.2  

2 or more years of hay 68.7  76.1 44.7  46.0 50.0 84.4  83.2 43.8  
No corn or soybeans 48.5   52.4 35.5   33.2 59.1 56.6   55.2 36.8  

Notes: H=hay; C=corn; S=soybean; Sg =small grain 
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Table 9: Use of cover crops and crop rotations among organic corn growers 

      

Presence 
of 

Livestock   
By Dominant Farm 

Enterprise   Equipment 
Crop Rotations 
Reported on 
Survey 

Total 
Sample   Yes No   

Cash 
Grain Vegetable Dairy   Horses Tractors 

 percent of farms 
            

Used cover crops 
prior to planting 
corn in 20171 41.7  38.5 61.5  48.3 51.0 37.7  37.8 48.6 

            
Type of Cover 
Crop Used (% of 
those reporting 
cover crops)            

Grasses 52.4  55.6 44.8  42.0 45.8 61.8  61.9 39.3 
Legumes 20.4  14.1 35.2  34.8 20.8 6.4  7.9 37.3 

Forbs2 1.1  1.2 1.0  0.0 4.2 1.2  20.0 0.0 
Mixes3 26.1  29.0 19.0  23.2 29.2 30.6  28.2 23.3 

             
1 = excludes hay in field prior to planting corn.  
2= we defined forbs as any broadleaf cover crop that was not a legume. 
3=mixes included plants from more than one category (grass, legume, forb) 

 
Combined with the results in Table 8, a pattern emerges in which organic livestock 

farmers were more likely to use hay in their corn rotations, but less likely to use cover crops. 
Conversely, organic cash grain and vegetable farmers used more cover crops but were less 
likely to rotate a perennial forage into their corn fields.  

It is important to note here that some farmers in the survey reported alfalfa or hay fields 
as a ‘cover crop’ before planting corn in 2017. Since hay is typically grown for several years 
and plowed under just when corn is planted, we did not code this as a true cover crop (since that 
term usually refers to annual plants seeded in the fall after harvesting a previous crop to cover 
the soil over the winter prior to planting corn in the spring). Since perennial hay crops perform 
most of the same functions provided by a short-term leguminous cover crop (i.e., reducing soil 
compaction, increasing organic matter, increasing N), it is likely that the lower rate of cover 
crop use is compensated by higher use of perennial forages. 

The proportion of farms which use cover crops and hay in crop rotations on corn fields 
are shown in Figure 8, split out by whether or not the farm has livestock present. It is apparent 
that livestock farms are less likely to use cover crops, but that a greater share of them use either 
cover crops and/or hay in rotation than the organic farms which have no livestock. To the extent 
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that livestock can utilize perennial hay crops as a feed source (which may be more difficult with 
some cover crops), this shift in approach makes sense. 

 

 

Figure 8: Use of cover crops and hay in crop rotation on organic corn farms, by presence 
of livestock.   
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3. Use of Soil Amendments on Corn Field in 2017 

The vast majority of organic corn growers relied on manure and/or compost to provide 
essential crop nutrients and build soil quality. In one national study of corn production, 75% of 
organic growers used some kind of manure compared to 22% of conventional producers 
(McBride et al. 2015).  

In our study, 89% of organic growers reported applying some kind of manure prior to 
planting corn, usually cattle or chicken manure (Figure 9 and Table 10). About 11% of farmers 
applied compost. For about a third of farmers, manure was the only soil amendment used before 
planting corn in 2017. Overall, permitted sources of organic NPK nutrients were the next most 
commonly applied amendment on corn fields. Over 42 percent of respondents reported use of a 
product that contributed nitrogen, phosphorus, and/or potassium. This finding reflects previous 
work that found roughly half of organic producers use commercial fertilizer compared to 97% 
of conventional corn producers (McBride et al. 2015).  

Just under a third of respondents (29%) applied some type of calcium amendments to 
their corn fields in 2017. Since calcium is often applied only once every few years, we also 
solicited input on calcium amendments on this field since 2014. Results suggest that roughly 
half of farmers (51%) applied some kind of calcium over the last four years. Organic farmers 
were much more likely to use special forms of calcium (e.g., hi-cal lime and gypsum) than 
conventional agricultural lime. About a quarter of the farms applied some micronutrients, and 
13% reported applications of boron in 2017. Similarly, 20% of organic farms in our study 
applied some kind of microbial stimulant or inoculant to their cornfield.  

There were some modest differences in soil amendment behaviors among different types 
of farms. Perhaps because home produced manure is less available, compost use is more 
common among farmers without livestock than those with livestock (17% vs. 10%). 
Nevertheless, most non-livestock farms (82%) did apply manure to their corn fields, and they 
were much more likely to use chicken manure than livestock farms. Vegetable farmers were 
more likely to apply NPK, fish fertilizers, calcium, and foliar applied nutrients than other types 
of farms. In contrast, dairy and cash grain farmers seemed to be more likely to apply sulfur and 
micronutrients than vegetable farmers.  

 
Figure 9: Percent of Farms Applying Each Input to Corn Crop in 2017  



23 
 

Table 10: Percent of Farms Applying Soil Amendments to Corn Field in 2017, Overall and 
by Type of Farm. 

      
Presence of 
Livestock   

By Dominant Farm 
Enterprise   Equipment 

 

  
All 

Farms   Yes No   
Cash 

Grain 
Vege-
table Dairy   

Horse 
Farms 

Tractor 
Farms 

 

             
Inputs used in 2017:             

Any manure 89.2  91.4 82.0  81.1 79.6 95.3  93.5 82.0  
Cattle manure 38.5  46.3 14.1  22.3 10.2 54.8  42.9 31.5  

Dairy 22.9  28.7 4.9  7.7 2.0 37.8  25.9 18.0  
Chicken manure 34.7  29.0 52.4  48.1 42.9 24.1  23.8 53.4  

Compost 11.2  9.5 16.5  17.2 18.4 6.7  8.1 16.1  
             

Any NPK input 42.1  42.2 42.2  40.3 51.0 43.0  42.0 42.8  
Any N input 34.4  32.5 35.1  31.3 46.9 36.3  34.6 34.4  

Fish fertilizer products 9.5  9.2 10.7  9.4 18.4 8.4  7.9 12.2  
Any P input 20.2  20.7 18.9  17.2 28.6 21.7  23.3 15.1  
Any K input 20.2  20.6 19.4  18.5 26.5 20.6  21.4 18.3  

             
Sulfur 12.2  13.3 8.7  12.0 6.1 13.5  12.8 11.6  

Any Micronutrients 24.7  26.4 18.9  21.5 18.4 28.4  25.7 23.2  
Boron 13.1  14.6 8.7  9.0 8.2 15.7  14.0 11.9  

             
Microbial 

Stimulants/Inoculants 20.0  19.2 22.3  21.5 20.4 19.6  17.9 23.8 
 

Foliar-applied inputs 13.7  12.6 17.0  16.3 20.4 12.7  12.8 15.1  
             

Any Ca input 28.7  26.2 29.3  28.3 34.7 29.2  29.4 27.7  
Lime 3.8  4.3 2.4  3.9 0.0 4.3  3.5 4.5  

Hi-Cal  12.3  12.6 11.7  10.7 24.5 13.8  14.8 8.4  
Gypsum 14.8  14.1 16.0  19.7 16.3 13.3  13.3 17.0  

            
Calcium inputs used 
on corn field, 2014-
2017 combined            

Any Ca input 50.6  52.6 44.2  45.9 46.9 42.1  52.5 47.6 
Lime 11.4  11.4 9.2  9.4 4.1 12.7  10.5 13.2 

Hi-Cal  25.5  26.8 21.4  20.6 28.6 30.1  29.4 18.3 
Gypsum 25.3   26.1 22.3   24.5 22.4 26.5   24.4 27.0 
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C. Importance of soil management strategies or philosophies to organic corn growers 

A major goal of our project was to better understand how organic farmers make soil 
management decisions on their corn fields. To gauge the importance of different factors, 
farmers were asked to rank how important 14 different considerations were to their soil 
management decision-making. For each consideration, respondents were given four answer 
choices: “not at all important,” “somewhat important,” “important,” and “very important.”  

The percent of respondents who rated each of the 14 considerations from “not at all 
important” to “very important” is shown in Figure 10 below. All of the considerations were 
rated as important or very important by at least two-thirds of the organic growers in our survey. 
The five soil management considerations most frequently rated as “very important” included: a 
focus on building soil health and organic matter, using tillage to control weeds, avoiding soil 
compaction, and utilizing manure and compost to provide nutrients for crops. The 
considerations receiving the lowest importance ratings relate to the use of cover crops to control 
weeds, the use of microbial stimulants and inoculants, and the addition of calcium products to 
balance base cations (discussed in more detail in the next section below).  

Importance ratings of the different considerations are compared by farm type in Table 
11. Only results with statistically significant differences are shown. It would appear that organic 
farms that primarily sell vegetables are less likely use tillage practices to manage weeds as other 
farmers, while dairy farmers highlighted the importance of manure and compost as a source of 
nutrients to a greater degree. Horse farmers seemed to be more concerned about reducing soil 
compaction, but viewed conventional soil fertility management approaches (ensuring sufficient 
levels of nutrients, or replacing nutrients removed by crops) as less important than tractor 
farmers.  
Table 11: Importance of Various Soil Management Considerations, by Farm Type 

    
By Dominant Farm 

Enterprise   Equipment 

Statement   
Cash 

Grain 
Vege-
table Dairy   

Horse 
Farms 

Tractor 
Farms 

 percent of respondents rating as ‘very important’ 
I pick tillage practices based on 

their impacts on weed population 
 59.1 34.0* 52.8  51.9 56.0 

I prefer to use manure and 
compost as a source of soil 

nutrients 
 49.1 40.4 52.9*  49.5 52.6 

It is very important to me  
to reduce soil compaction 

 55.9 53.2 59.3  62.0* 47.7 

I ensure that soil nutrient levels 
are sufficient to meet crop needs 

 37.5 32.6 32.4  29.9 41.5* 

I try to replace the nutrients  
that are removed by crops 

 33.3 18.2 28.0  24.7 38.0* 

Note: * = denotes significantly higher or lower than comparison group on this item. 
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Figure 10. Importance of Different Soil Management Considerations to Organic Corn Growers. 
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I use cover crops based on their ability to control weeds

I try to replace the nutrients that are removed by crops

I pick tillage practices based on their impacts on soil quality

I ensure that soil nutrient levels are sufficient to meet crop
needs

I choose crop rotations based on their ability to break pest and
disease cycles

I choose crop rotations based on whether they improve soil
quality over time

I use cover crop based on their ability to build soil quality

I prefer to use manure and compost as a source of soil
nutrients
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It is very important to me to reduce soil compaction

I seek to build the organic matter content of my soils over time

I believe building healthier soils can ensure healthier crops
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D. Soil Balancing 

As noted above, the larger project that supported the organic farm survey effort was 
particularly interested in the use and performance of a soil management practice, often referred 
to as “soil balancing.” A section of the organic corn survey asked farmers whether or not they 
used a soil balancing approach focused on balancing the base cations calcium, magnesium, and 
potassium). 7 

1. How common is Soil Balancing?  

In response to this question, a little over half (55%) of organic corn growers indicated 
they practice soil balancing (see Table 12). Respondents who answered yes to the first question 
were then invited to write out a short description of “what you do and what you are trying to 
accomplish” through soil balancing? Answers to this open-ended question were qualitatively 
coded to capture mention of key phrases or concepts. Roughly 20 percent of all farmers 
described using soil balancing in terms that closely reflected the core ideas of an approach 
called base cation saturation ratio (BCSR) management. A similar sized group described soil 
balancing as the use of soil tests to balance nutrients for plants. 
Table 12: Frequency of Self-Reported Use of Soil Balancing (SB) 

Description Frequency 
Percent of 

Farmers 
   

Not a self-identified soil balancer 364 45.0 

Self-identified soil balancer 444 55.0 
   

Written Descriptions of Soil Balancing Practices/Goals   
Discusses BCSR, SB amendments,  

and/or using SB consultant 164 20.3 

Describes using soil tests to balance soil nutrient levels  
(but no explicit mention of BCSR/SB products) 149 18.4 

Other types of descriptions  
(general soil health, cultural practices, etc.) 96 11.9 

Identified as SB, but did not provide written description 35 4.3 

Total1 808 100.0 
Notes: 1 = excludes 51 farms where respondent did not answer question about being a soil balancer 

                                                           
7 Exact wording on survey is as follows “Some farmers follow a practice often referred to as soil balancing. Soil 
balancing usually focuses on balancing the saturation ratios of base cations (e.g., Calcium, Magnesium, Potassium) 
to improve soil qualities and the availability of other nutrients. Common target base cation saturation ratios are 
Calcium (65-75%), Magnesium (10-15%), and Potassium (3-5%). Soil balancing is often achieved through 
application of high calcium and low-magnesium forms of lime or gypsum. The next section asks you about your 
experiences with soil balancing (if any). Given this definition, do you use a version of this soil balancing approach 
on your farm?” 
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2. How well does Soil Balancing work?  

For those who self-identified as a soil-balancer, we also asked how the use of soil 
balancing methods has impacted a wide range of potential outcomes on their farm. For each 
outcome, farmers were given options ranging from “decreased a lot” through “increased a lot.” 
Results for each of the outcomes are listed in Figure 11 below. Results suggest that soil 
balancers typically report improvements in soil and crop quality, soil biological activity, crop 
yield, and nutrient availability. Nearly all soil balancers also reported changes in soil texture, 
including improved infiltration and drainage, and improved drought tolerance. There is mixed 
evidence for changes in weed pressure, insect pressure, and soil compaction and crusting – most 
farmers saw a decrease in these problems, but a minority reported that they increased. 

  

 
 
Figure 11: Self-reported impacts of using soil balancing methods on a range of agronomic 
outcomes. 
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IV. Discussion & Conclusions 
This study represents one of the more in-depth efforts to document the complex and 

diverse agronomic and soil management practices utilized by organic corn farmers. The vast 
majority of organic corn grown in the region was raised and harvested as field corn designated 
to be fed to livestock (harvested both as grain or silage). Not surprisingly, most organic corn 
growers were also livestock operators, particularly dairy farmers, and the presence of livestock 
contributed to their ability to utilize diverse crop rotations and maximize the use of home-grown 
(as opposed to purchased) soil amendments and inputs.  

The average operated organic acreage of organic corn growers in our survey (114 acres) 
was smaller than that reported in a recent national study of organic corn farmers (451)  
(McBride et al., 2015). 8 The smaller scale of operations may reflect a greater prevalence of 
livestock farms in our study. Within our sample, cash grain operators operated significantly 
more organic cropland than farms who raised corn as part of a livestock operation. It also 
reflects the fact that horses were used for field operations by over half of our respondents, the 
majority of which were Old Order Amish. Old Order Amish farms tend to be smaller on 
average than farms that rely on tractors for field work (Cross 2015). There has been an 
increasing fraction of Amish farmers in states such as Pennsylvania (Winsten et al. 2000; Cross 
2015) and Ohio (Donnermeyer and Luthy 2013). The small integrated operations in this sample 
contrasted with other research documenting increasing scale and technology within organic 
agriculture (McBride et al. 2015). 

Tillage is a primary means of weed control for organic grain farmers, who are not 
allowed to use chemical herbicides that are the mainstay of conventional grain production. 
Organic corn growers in our study region reported heavy use of field tillage to prepare their 
corn fields, with the majority using moldboard plows and disks/harrows. A small minority 
reported using conservation tillage. A variety of implements are used for cultivation. Most 
farms relied on row cultivators, with about a third using rotary hoes, and smaller numbers using 
tine weeders or cultimulchers. Horse farmers were much less likely to use rotary hoes (perhaps 
because appropriate horse-drawn equipment is not available). 

Organic corn farmers in our sample used diverse crop rotations that frequently 
incorporated hay or perennial forages. The vast majority incorporated two or more years of hay 
crops, and only 40% grew corn more than once in a 4-year rotation. Nearly half of our 
respondents also reported use of cover crops in the winter prior to planting corn, significantly 
higher than adoption rates by conventional grain growers (Arbuckle and Roesch-McNally 
2015). We noted a definite difference in crop management system by farm type. Organic corn 
growers with livestock were much more likely to incorporate perennial forages into their crop 
rotation, and as a result, were less likely to use cover crops. By contrast, organic corn growers 
who did not raise livestock had simpler crop rotations but were the most likely to use cover 
crops. Overall, the heavy use of tillage, diverse crop rotations, and cover crops is consistent 
with previous national studies of organic corn growers (McBride et al. 2015).  

Organic farmers ranked building soil health and organic matter as their most important 
soil management considerations. This is consistent with previous research that focused on 

                                                           
8 Direct comparisons are difficult since our survey captured only acres of certified organic cropland, while the 
McBride et al study included total farmland operated. 
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organic vegetable producers (Silva and Moore 2017). In addition to the cover crop and crop 
rotation practices mentioned above, organic corn growers in our region also utilized a wide 
range of soil amendments to build soil quality and meet crop needs. The vast majority (89%) 
used livestock manure. On roughly a third of organic farms, livestock manure was the only soil 
amendment added before planting corn. Even corn growers who do not have livestock present 
on their operations typically purchased or obtained manure from nearby farms to fertilize their 
corn fields.  

A significant minority of organic farmers applied hi-calcium and gypsum amendments 
to their corn fields. These forms of calcium are central inputs to the practice of soil balancing 
(which is further explored in a related publication (Brock et al. 2019). About a quarter of 
organic corn growers also reported use of a wide variety of other soil amendments on their corn 
fields in 2017, including micronutrients, biological stimulants and inoculants, and fish/foliar 
applications.  

Our findings have implications for the design of formal scientific research on organic 
corn production (and for studies of organic cash grain systems more generally). Many published 
studies of the performance of organic corn systems have relatively little perennial forage in the 
3 or 4-year rotation (Lu et al. 1999; Delate et al. 2003). To accurately represent the production 
approaches used by most organic corn growers, it would make sense for research trials to utilize 
livestock manure, diverse crop rotations (including perennial forages), and intensive tillage 
(Delate and DeWitt 2004).  

Our findings also provide guidance for policy and extension programs seeking to 
interact with organic farmers on issues of soil management and soil health. It is clear that many 
organic producers have a strong interest in soil health, and targeted outreach and education 
around topics of conservation tillage and cover crop use in organic grain production should be 
well received (Silva and Moore 2017). Given the significant number of Amish organic corn 
farmers in these states, organic farming outreach programs should consider ways to adapt 
content and formats to the unique cultural and religious convictions of this population. For 
example, given the use of the horse, conservation tillage outreach efforts should be adapted to 
horse implements (Brock et al. 2018). 
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V. Appendix 1: Methodology used to Determine Dominant Farm 
Enterprise 

While most farms provided an answer to the question “what is your most important 
source of farm income?” a significant number of respondents (38%) did not provide a clear 
answer. To assign farms to farm enterprise groups, we used information from the respondents 
who did answer this question to estimate the likely main source of income on these 327 farms.  

Specifically, cases with missing data were sequentially processed and assigned a most 
important enterprise in the following steps. First if there were no livestock present on a farm 
and the farm raised vegetables, we coded them as vegetable operations (n=16). Next, if they had 
no livestock, did not grow vegetables, but did raise soybeans, we coded them as a cash grain 
operation (n=84). When they had no livestock and did not raise soybeans or vegetables, we 
coded them as other crops (n=7). In cases where a farm with missing data on the most important 
enterprise had dairy cows, we coded them as a dairy farm (n=180). When they had no dairy 
cows, but did have poultry or hogs, we coded them as other livestock (n=39). When they raised 
only beef, but had vegetables, they were coded as vegetable farms. When they raised beef and 
soybeans, they were coded as a cash grain farm. When they had beef only and no vegetables or 
soybeans, we coded them as other livestock.  

The proportion of farms in each category after these imputations is very similar to the 
proportion of farms that responded to the original question, suggesting that these imputation 
procedures are a reasonable approximation of their actual main farm enterprise types. 

One of the primary purposes of this survey is to collect details on the amounts of 
fertilizer inputs, soil amendments (manure, compost, calcium products), microbial inputs, and 
micronutrients used in their fields (section D in the survey questionnaire), grain and silage 
yields (section E), and the dollar amounts spent on the fertilizer inputs, and machinery used 
(section F). The respondents provided the input quantities or dollar values or a combination of 
both. The quantities and dollar values were cross referenced to derive the cost estimates for the 
purchased inputs. When the dollar values were not provided, the quantities were converted into 
dollar costs using the average costs – refer to appendix 2 for sample values used in these 
calculations. 
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