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ABSTRACT 

I argue in this dissertation, that alternative agriculture offers an epistemological challenge 

to the conventional approach to food production. To put it succinctly: alternative 

agriculture is not just about another way to grow; it's about another way to know. I test 

this hypothesis through an examination of the discourses of three of the more organized 

networks in U.S. alternative agriculture: biodynamics, organics and ecoagriculture. 

These networks have supported research, education and outreach activities around 

alternative agriculture for decades. I focus on people and institutions of the U.S. 

Midwest. Bruno Latour's actor- networks and his "circulatory" model of the process of 

science-making provide me with a method for analyzing the creation of alternative 

knowledge by these groups, from their founders to the present. 

This research relies on writing by Foucault and Latour as well as by agricultural 

geographers to inform an investigation into the alternative knowledge networks, with a 

focus on the discourse of soil fertility. The definition and use of science in core texts 

provides a central thread for the analysis, which sheds light on how different groups 

claim and defend territories of agricultural knowledge, and construct their arguments 

about soil in alternative production. I analyze the identification and labeling of material 

nature, as well as specific technologies developed to do this work. I also examine criteria 

for, and evaluation of, experts as well as how people build alliances with other scientists 
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and with a larger public, and how they argue for the importance of their scientific 

contributions. Although these networks all produce arguments for "following nature," 

they offer radically different perspectives on what nature consists of, and different 

frameworks and technologies for working with it. I also juxtapose this discourse analysis 

with an analysis of the public discourse and regulatory language of the federal standard 

regulating organic production ~ the Organic Farm Production Act of 1990, controversy 

around which prevented it from being implemented until 2002. This comparison sheds 

light on some of the specific challenges presented to mainstream production and 

conventional agricultural science by alternative agriculture, and on the process by which 

some alternative ideas become mainstream. 
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CHAPTER ONE - KNOWLEDGE OF ALTERNATIVE AGRICULTURE 

Organic Agriculture — How Alternative? 

A report issued by the United States Department of Agriculture in 2002 announced that 

the organic food industry had recently crossed a threshold ~ organic food was no longer 

just a "niche product," but a widely-available, mainstream good (Dimitri & Greene 

2002). Only three decades previously a much maligned approach to agriculture, organics 

now refers to food produced through a federally certified program that promotes 

"ecological" production, restricts the use of manufactured synthetic fertilizers and 

pesticides, and bans the use of technologies like genetically-modified organisms, 

irradiation and the use of sewage sludge. For the first time, the government report 

declared, over half of all organic products purchased in the U.S. were bought in 

"mainstream" supermarkets like Safeway, rather than in alternative outlets like health 

food stores and food coops. The report also states that organic products were available in 

73 percent of all conventional grocery stores in 2000, and that nine USDA agencies have 

expanded research, regulatory and other programs on organic agriculture. This includes 

the National Organic Program, which administers a detailed federal law guiding the 

production practices of organic farmers. 

Despite this "mainstreaming" of organics, and the apparent sanction of the U.S. federal 

government, organic production has been very controversial. The federal government 

dragged its feet for over a decade in the development of an organic law, between the 
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1990 Organic Food Production Act (OFPA), which required that it develop standards for 

organic production, and the final implementation of the standards in 2002, when the law 

went into effect. The release of a draft of the standards by the USD A for public comment 

in 1997 generated the largest public response the agency has every received ~ over a 

quarter of a million letters, postcards and emails, from individuals, farmers, traders, 

environmentalists, scientists and consumers, the huge majority of whom were upset at 

what they perceived to be a government attempt to undermine the basic goals of organic 

production in response to pressure from interests in conventional agriculture. While the 

law was being passed and during its implementation, it was the subject of a number of 

appeals from farmers, businesses and others who insisted that the requirements were 

unreasonably strict, and should be changed to allow for more flexibility and more 

acceptance of mainstream production practices. 

While attention in the mainstream press was mostly very positive about organics, its 

pages also aired attacks on the safety and scientific merit of the altemative production 

system. For example a 2001 piece in the journal Nature described organic as "urban 

myth," "ideology" and "widespread belief," (Trewavas 2001). The article stated that 

organic production rests on "very little science," giving rise "to a great deal of illogicality 

and confusion." A central point of the article was the lack of scientific evidence behind 

organic claims for environmental and nutritional superiority, calling organic farms 

"repositories of disease," because they use manure to fertilize and avoid synthetic 

chemicals. A New York Times article from 2000 suggests that consumers should worry 
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less about pesticide contamination in conventional produce and worry more about 

organic claims of food safety because, as the article puts it, organic farmers use manure 

to fertilize rather than synthetic chemicals (Tiemey 2000). In another article in a daily 

paper, the author insists that organic agriculture would feed only half of the world's 

people, forcing citizens to clear the world's remaining forests (Avery 2003). The author 

insists that organic production is dangerous because manure is used in crop fertilization, 

and that supporters ignore the words of "prestigious" food science experts who say that 

organic production is risky. He concludes by insisting that organics is "mystical Back-to-

Nature worship," that turns "19'^-century farming technology into a cult." 

The question arises, then, what is this controversy about? Organics, as the government 

report states, grew leaps and bounds. Growth in retail sales has equaled 20 percent or 

more armually since 1990 and U.S. certified organic cropland doubled between 1992 and 

1997 (Dimitri & Greene 2002). But organics represents 2% of food production at most ~ 

a tiny slice of the country's agricultural activity. Why has this small part of the 

agricultural enterprise attracted so much attention? What issues fed this controversy, and 

what did people feel is at stake? 

Research Question - Where is Back to Nature? 

I argue in this dissertation, that alternative agriculture offers an epistemological challenge 

to the conventional approach to food production. To put it succinctly: alternative 

agriculture is not just about another way to grow; it's about another way to know. As I 
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will detail in the following pages, opponents of organic agriculture are arguing for what I 

describe as "clean, well-lighted science" as opposed to what they view as the dark, risky 

unknown territory of compost and soil organisms. Supporters of alternative agriculture, 

in contrast, argue for the epistemological superiority of the field over the laboratory, for 

the wisdom of the cow along with that of the researcher - positions incomprehensible to 

supporters of conventional industrial agriculture. I test this hypothesis through an 

examination of the discourses of three of the more organized networks in alternative 

agriculture, biodynamics, organics and ecoagriculture. I focus on people and institutions 

of the U.S. Midwest. Bruno Latour's actor- networks and his "circulatory" model of the 

process of "science-making" provide me with a method for analyzing the creation of 

knowledge by these groups, from their founders to the present (Latour 1991; 1999). 

Despite the presence of a "national organic program" within the mandate of federal 

government, many people involved in mainstream agriculture remain uncomfortable with 

organic production. The history of the development of federal regulations on organics 

involved many attempts to change organic production to present less of a challenge to the 

status quo. One more remarkable example of this was an attempt to include the use of 

genetically modified organisms as acceptable organic practice. As one researcher and 

farmer described it, "That [this practice] could be thought to be appropriate to a set of 

standards for organic production and handling indicates the most profound kind of 

cognitive dissonance," (Vos 2000: 249). Supporters of organic production specifically 

challenge mainstream food production by arguing that organics is healthier and better for 
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the environment. As part of the discourse analysis in this research, I have compared the 

discourse of organic agriculture with the public discourse surrounding the making and 

implementation of the organic law. This comparison reveals different epistemological 

stances in the two discourses, and also how this difference has led to some dramatic 

restrictions in organic farming practice. 

As many geographers have argued, ways of knowing, and science as one of the primary 

ways we know, are central to our investigations of nature and society (Bridge 1997; 

Braun & Castree 1998; Castree & Braun 2001; Demeritt 1998; Harvey 1996; Macnaghten 

& Urry 1998; Roberts 1995; Whatmore 1999; 2003; Whatmore & Thome 1998; 

Zimmerer 2000. To pursue my investigation of alternative science, I rely on Bruno-

Latour's actor-networks and his model of the vascular activity of "science-making," 

(1999). This approach allows me to determine the diversity of hybrid "nature-cultures" 

being developed by alternative groups (Latour 1991), and also to examine the processes 

through which they create their ovm knowledge. 1 apply Latour's networks not to groups 

of established scientists, but to marginalized groups, struggling to develop new ways of 

farming and to persuade others of the power of their ideas. Besides suggesting the 

continued usefulness of "science and technology studies," in Geographers' work on 

nature and society, this research also provides evidence of the important role that the 

development of alternative ideas plays in social movements. It also suggests the 

usefulness of Latour's work for scholars of social movements. In addition, I provide 

much needed background on the geography of alternative agriculture in the Midwest. 



18 

An often-heard argument from supporters of alternative agriculture is that we need to turn 

to nature to leam ~ to be observant of natural relationships and use naturally occurring 

relationships as models for how to produce crops and livestock. As my dissertation 

research reveals, the nature "(re)tumed to" in alternative agriculture is a chameleon. 

These groups exhibit great diversity in how they define nature and in the different 

methods and technologies they develop for working with nature in order to produce 

crops. Alternative agriculture is a broad and diverse enterprise, populated by groups 

from all over the globe, representing an impressive diversity of growing practices. Some 

of these groups, especially the three I focus on in this research, have existed as well-

organized institutions for decades, supporting research, education and outreach activities, 

as I will show, much like mainstream groups. A comparison of these allows me to 

explore what I will generally refer to as "science-making," the processes of knowledge 

generation and communication, as part of the discursive strategies through which 

proponents stake certain territories of difference and make claims about the effectiveness 

and legitimacy of their approaches. This internal organization of alternative knowledge, 

what Latour might consider their "disciplining" (1999), has a key role in the 

sophistication and longevity of alternative ideas. In addition, the use of science is an 

important element in bids for credibility, and reveals diverse strategies for critiquing, and 

also involving, establishment science. 



19 

What Do I Mean By Science? 

Thomas Gieryn describes science as, "a concatenation of interests, identities, discourses 

and machineries," (Gieryn 1999, x). In his work on the cultural and epistemic authority 

of science, Thomas Gieryn lays out how "knowledge makers," as they seek to present 

their claims as scientific, "discursively construct (for science) an ever changing 

arrangement of boundaries and territories and landmarks, always contingent upon 

immediate circumstances," (1999, xi). The rhetorics surrounding scientific believability, 

he argues, are best described as cartographic - maps whose boundaries are drawn, 

defended, challenged, breached and even erased in the pursuit of epistemic authority. 

Along with the obvious geographical appeal of Gieryn's description, I have also found 

his work on the dynamic nature of science to be particularly useful in the efforts I pursue 

here on alternative science. Like Gieryn, I see science as "a cultural space...(with) no 

essential or universal qualities," (ibid.) The discourses I examine reveal that moral, 

methodological and institutional arguments are all implicit in the ways in which authors 

and speakers use the referent "science." This also informs what is at stake in arguments 

over proper agricultural science - who stands to win or lose depending on who 

successfully pounds in the boundary markers of a scientifically sound agriculture. 

Science, in our society, is one of the most central processes through which we determine 

that something is true, that it works, and whether or not it is safe, and where we put our 

resources (Aronowitz 1988). In examining the discourses of both supporters of, and 

detractors from, alternative agriculture, I found that all groups claim to be scientific, and 
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that all groups use scientific arguments to make and defend claims, using their own 

research and the work of credentialed scientists. Ideas about a proper scientific process 

are an organizing and motivating force for those working in alternative agriculture. 

These alternative groups share an epistemological critique of mainstream science, 

especially agricultural science, and offer a diversity of ideas about "good" agricultural 

science. 

As I will detail in Chapters Three and Four, the science of industrial agriculture is of 

primary concern to people who have written and spoken about alternative agriculture 

over the past 80 years. Not only the technologies and methods, but the institution of 

science itself, comes under persistent scrutiny and criticism. Conventional agricultural 

science, in the minds of the people whose work I examine, is at best incomplete, and is 

typically viewed as misguided, corrupted by powerful chemical and governmental 

interests and reductionist. "Truth" about soil fertility cannot be gained through a detailed 

laboratory analysis of chemical components (although that can be nice information to 

have), but emerges from on-farm observations of the smell and feel of a soil, from an 

awareness of a field's history and performance, and even, as we will see, from insights 

gained through meditation. This criticism does not require rejecting all conventional soil 

science. In fact, the majority of alternative agriculture proponents accepts certain 

conventional soil science "basics" and builds on them in their arguments. People 

supporting alternative agriculture include agronomists, soil scientists and other scientists 
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with tertiary degrees. The boundaries of science are porous, and these alternative ideas 

are supported by diverse coalitions. 

This is not, of course, a conversation exclusive to alternative agriculture. People in other 

alternative communities and within the scientific establishment itself have identified 

problems with a reductionist and isolated investigative process, with a lack of 

interdisciplinary effort, and or a more overt discussion of inherent values in science (e.g. 

Jordan 1997; Raffensperger 1997). Scientists themselves have criticized agricultural 

science, as guided more by industrial demand than by ecological criteria (Keller & 

Brummer 2002). What I suggest, is that this conversation has been a central piece of 

alternative agricultural discourse and informs surrounding controversy, both in terms of 

what opponents react to, and what is being lost as alternative agriculture moves in to the 

mainstream. My focus on science provides insight into the development of alternative 

agriculture in the U.S., and also into the challenge presented by organic agriculture as it 

becomes increasingly institutionalized in the mainstream. 

Work in the science studies and social movement literature has shown us the political 

nature of knowledge, and the dynamics through which a social movement can influence 

what becomes common knowledge and accepted science and policy (Jasanov 1995; 

Meyer 2000; Richards 1991; Wainwright 1994; Wynne 1989). While science is perhaps 

no longer exclusively the tool of ivory-tower residents that it once was, (Beck 1992; 

Giddens 1994), its use remains contested, and stakes can be high (Aronowitz 1988). 
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Steven Epstein, for example, found that many "actors" including scientists, health care 

professionals, activists, people with AIDS, politicians, representatives of pharmaceutical 

companies, journalists and others joined together in relationships of conflict and 

cooperation, as they sought to assert and assess credible knowledge about AIDS. Current 

knowledge about AIDS, Epstein stresses, is the product of this elaborate complex of 

interactions (1996). This study of agriculture provides another case of the porous 

boundaries of science and of the diverse players in the field of knowledge production 

(Jordan 1997). 

Why Soil Fertility? 

Ideas about soil fertility provide the focus for my discourse analysis into the broad and 

complex landscapes of alternative farming. Soil fertility is, simply put, the health of soil 

for growing plants. Soil fertility is a fundamental precept of all the alternative farming 

systems I examined. Soil isn't just holding a plant up, proponents agree, it feeds a plant, 

and is therefore intimately connected to plant health, and people and livestock health. 

Soil fertility is explored, analyzed, and theorized about in a great diversity of approaches 

- but not for its' own sake. Ultimately soil fertility is viewed as key not only to plant 

robustness and productivity, but also to the longer-term heeilth of the soil and the health 

of human and animal consumers of the plant. 

In comparison, mainstream agriculture has a very circumscribed discussion of soil 

fertility. Soil fertility has been wide-open territory for alternative groups to develop 
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ideas, in part because conventional methods are so silent on the subject. Soil receives far 

less attention in mainstream magazines, and soil fertility is conventionally described as a 

function of the amounts of nitrogen, phosphorous and potassium available to crop plants 

along with the pH of the soil. A central piece of alternative discourse is a critique of 

synthetic chemicals and the human and environmental health costs of its use. 

"I think all farmers divide into two types. Either you have power-genes or soil-
genes... A soil-gene guy looks under the soil while the power-gene guy only cares 
about what's going on on top," (Salamon & Famsworth 1997, 269). 

What Do I Mean By Alternative? 

Altemative growers have long been the subject of derisive attitudes by people in 

governmental and other establishment institutions. They do not get loans from banks or 

crop insurance (although this is changing for organics as it becomes more mainstream) 

because they engage in what are considered to be risky practices, and, if they get in to 

trouble, they cannot call a publicly funded extension agent for some free advice. Instead, 

they have relied on altemative networks, some of which I will describe in this 

dissertation. My research has focused on the ideas that have supported this altemative 

practice. While altemative and conventional ideas coexist in our society, the relationship 

is often dynamic and politicized, necessitating the strategizing and credibility claims that 

are the focus of this study (Foucault 1980; deCerteau 1988). For my conception of 

alterity I have very much relied on Foucault's arguments about the discursive nature of 

society. As I elaborate further in Chapter Two, Foucault insists that we do not "imagine a 

world of discourse divided between.. .the dominant discourse and the dominated one; but 



24 

as a multiplicity of discursive elements that can come into play in various strategies," 

(1990, 100). The major implication of this for my research is the idea that alternative 

ideas do not exist fully formed and separate from the rest of society, but coexist, 

continuously having to be made and remade by supporters. This also means that a key 

focus of my discourse analysis is this making and remaking ~ how groups are 

strategically use discursive elements to argue and defend their positions. Associations 

between ideas and arguments are not always solid, but can shift over time in response to 

larger social, economic and political changes. 

Much of the subject matter for this dissertation, then, consists of "discursive practices," 

the written and spoken words produced by those involved in alternative agriculture as 

well as the institutional arrangements promoting them: the networks of information 

generation and circulation. My goal is to examine discourses for what they reveal about 

the strategies chosen to effect change and the particular battles those strategies are 

designed to wage ~ what Terry Eagleton describes as the practice of rhetoric - an 

examination of the way discourses are constructed in order to achieve certain effects, 

discourses as practices of power and performance (1996; 179). Thus my task is both to 

identify central themes and stories around which alternative activities are organized, and 

also to understand how these stories are shaped by a larger discursive context. The 

discursive geography reveals open spaces where alternative ideas have been freer to 

roam, fenced in territories, where alternative ideas are more actively contested and 

contained, and areas of commonality. The language of science weaves through all of 
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these territories of challenge, contestation and containment, allowing me a vantage point 

from which to observe one case of alternative knowledge development in contemporary 

society. 

A Brief Introduction to Methods and Context 

There are numerous approaches and traditions in alternative farming (see Table 1.1). I 

have selected three of the most organized and long-lived networks in the U.S., as they 

afford me a rich vein of evidence of how an alternative discourse is generated, is 

sustained, and evolves over time. Although all of these networks are informed by the 

work of farmers and researchers across the U.S. and internationally, I have focused my 

research on activities and people in the U.S. Midwest, in part because there has not been 

much geographical research on alternative agriculture in the Midwest. This is in spite of 

the fact that it has been a hotbed of alternative practice and activism, about which I say 

more in Chapter Three. These networks all have well-established internal mechanisms 

, through which people pursue research and education, write and publish books and 

magazines, host workshops, field days and conferences, and, in the case of organic and 

biodynamic farming, support accreditation, with its associated groups of rule writers, 

inspectors and certifiers (Rao et. al 2000). For each network, I have done my analysis on 

a foundational work and on one or two recent publications. I have also included texts 

from magazines and publications on the web. These groups have different histories and 

different challenges that influence their strategies for legitimacy. I have interwoven 
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comparisons from conventional agricultural literature in order to highlight the discursive 

strategies.' 

TABLE 1.1. COMPARATIVE SUMMARY OF MAJOR ALTERNATIVE FARMING 
SYSTEMS. ̂  (Adapted from Steve Diver, ATTRA). 

Farming 
System 

Pioneers Evolution Philosophy Features 

Organic 
Farming 

Sir Albert 
Howard; 
Lady Eve 
Balfour 

1940s-80s Broad spectrum: 
Ecology, 
Stewardship 

Organic farming methods, natural vs. 
synthetic inputs, adoption of alternative 
farming systems, certified organic 

Biodynamic 
Farming 

Rudolf 
Steiner & 
Ehrenfried 
Pfeiffer 

1920s Anthroposophy; 
spiritual agriculture 

Humus management, biological & 
dynamic practices. 

Eco-
Agriculture 

William 
Albrecht, 
Carey 
Reams, Phil 
Callahan, 
Charles 
Walters 

1960s-70s Christian roots, 
broad political 
spectrum from left 
to right, energetics 

Combination of low-input & organic, 
special emphasis on fertility management, 
energetic practices; subtle energy, 
radionics, paramagnetism 

Permaculture Bill Mollison 
& David 
Holmgren 

1970s Broad view: 
Bioregionalism, 
Deep Ecology. 
Adoption of 
indigenous 
philosophy. 

Nature as a model, ecological design, 
green architecture, appropriate technology 

Natural 
Farming 

Masanobu 
Fukuoka, 
Japan 
Boscar Save, 
India 

1970s Nature as a model, 
Zen Buddhism, 
Taoism 

No-Till, No-Fertilize, No-Cultivate, No-
Chemicals, intersown cover crops, seed 
balls, mulches, natural farming methods 

Biointensive 
Mini-Farming 

Alan 
Chadwick & 
John Jeavons 

1970s Christian roots. 
Feed the World, 
food self-
sufficiency 

Intensive raised bed gardening, double 
digging, interplanting, companion planting 

CMC Compost 
& Humus 
Management 

Siegfried & 
Uta Luebke 

1980s-90s Deep Humus 
Soil & Foliar 
Foodwebs 

Humus management: CMC compost, 
microbial inoculation, compost turners, 
humus analysis in soils and composts 

Nature Farming Mokichi 
Okada 
(1930s) & 
Dr. Teruo 
Higa (1980s) 

1930s Nature as a model, 
creation of heaven 
on Earth 

EM, humus management, johrei energy 
healing, vibrational agriculture 

' For more on the scientific discourse of mainstream soil science see Engel-DiMauro, 2003. 
^ Another important group includes the Friends of the Land movement and its magazine, The Land, active 
in the 1940s, which promoted writings by Louis Bromfield, Aldo Leopold, Russel and Kate Lord and 
others. 
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The way people approach soil fertility depends on production, philosophy, scale, 
etc. There are no absolutes. All these approaches work because nature is so 
diverse and forgiving. Whether you focus on Albrecht or only on organic matter, 
there is good technology and good science behind all of them. 
— Steve Diver, ATTRA, phone interview 2001 

I focus my analysis on three main approaches to alternative agriculture. "Classical" 

organic agriculture is built on the work of Sir Albert Howard, Lady Eve Balfour, 

Newman Turner and others involved in the natural farming movement in Britain in the 

1940s and 1950s, and imported to the U.S. through the writing, research and publishing 

of the Rodale family (Rodale 1945, 1949). More recent authors include Bargyla Rateaver, 

Fred Magdoff, Robert Fames, Eliot Coleman, and Grace Gershuny. Several other writers 

on agriculture like Wes Jackson (1980), Wendell Berry (1981) and Alan Savory (1999), 

have also become well known promoters of organic practice for their work and writing on 

alternative agriculture, and they share many of the same concerns and perspectives as 

others in the organic network. Beginning in the 1980s, organic agriculture experienced 

an economic boom, which has led to many new farmers' groups forming around 

marketing, educational and certification efforts. 

A second approach, frequently known as eco-agriculture, is promoted by the writing, 

publishing and publicizing of Charles Walters and his organization Acres U.S.A. Walters 

has paid special attention to the work of soil scientist William Albrecht, but his 

newsmagazine has published articles on a range of agricultural approaches including 
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"energetics" in agriculture, developed in the U.S. by people like Carey Reams, Arden 

Anderson, Phil Callahan and Galen Hieronymous. 

A third approach examined here is biodynamic agriculture, built on the 1924 lectures by 

Rudolf Steiner and promoted through such organizations in the U.S. as the Bio-Dynamic 

Farming and Gardening Association, Demeter, the Josephine Porter Institute, the Michael 

Fields Institute and Woods End. Researcher Ehrenfried Pfieffer (1947) and his 

Biochemical Research Laboratory in New York where he worked, was instrumental to 

promoting biodynamics in the U.S.; more recent authors include Herbert Koepf, Peter 

Proctor and Hugh Lovel. 

The geographical and anthropological literature offers a rich and strong tradition of work 

on farmers' knowledge, especially in Latin America and other "developing" nations 

(Alcom 1984; Bentley 1989; Blaikie and Brookfield 1987; Chambers 1997; DeWalt 

1994; Richards 1985; Tabor 1992; Toledo 1990; Wilken 1987; Winklerprins 1999; 

Zimmerer 1991). This literature includes useful debates about "indigenous knowledge," 

intellectual and biological property rights (Shiva 1996), social change efforts and other 

development issues (Bebbington 1991, 1996; Howes & Chambers 1979; Chambers, 

Pacey and Thrupp 1989). There is also valuable work emerging on alternative farmers' 

knowledge in so-called "first-world" agriculture (Hassanein 1999; Kaltoft 1999; 

Kloppenberg 1992; Tovey 1997). Additionally, some work has been done on the history 
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of alternative agriculture (Barton 2001; Blum 1992; Merrill 1983; Scofield, 1986; 

Youngberg 1978; USDA 1980). 

In general, the development, dynamics and politics of the knowledge of the alternative 

agriculture movement remain relatively unexplored (exceptions include Merrill 1976 and 

Wojcik 1989). As Agrawal (1995) and Watson-Verran & Tumbull (1995) have argued, 

alternative agricultural knowledge tends to be examined as a very place-specific and 

localized phenomenon, with few ramifications or possibilities for wide-spread practice 

(but see Raedeke & Rokoon 1997). Indeed, organic agriculture is often described in 

simplistic terms and as rising from the back-to-the-land or hippie movement, in the same 

way, perhaps that environmentalism is mis-described has having originated with Earth 

Day in 1970 (but see Gottleib 1993). This is in part, I suggest, because research on 

farmers' knowledge tends to focus on it as a rich and complex system, beautifully attuned 

to the surrounding ecology, but not typically part of a larger dynamic of knowledge 

production with its own institutions and what Bruno Latour would call "immutable 

mobiles," concepts and methods transferable across time and space (Latour 1999). 

Altemative Stories - Chapter Overview 

I will now provide an outline for the chapters that follow, along with a brief overview of 

my research findings. The next chapter. Chapter Two, lays out the theoretical context for 

this research, elaborating on my reliance on nature-society studies, the tools and methods 

developed by science and technology studies, and my use of social movement literature. 
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I elaborate on the work of Bruno Latour, especially his discussion of his actor networks, 

and on Michel Foucault's arguments about the discursive nature of society. In Chapter 

Three I discuss several agricultural geographies, relying on the work of others who 

provide me with historical, economic and social information about Midwestern 

agriculture. With that stage set, I lay out a timeline for the development of alternative 

agriculture in the U.S. and introduce the three "founders" of the agricultural networks I 

study. Sir Albert Howard, Rudolf Steiner and William Albrecht. I use their texts in order 

to analyze the beliefs, social relations, and technologies through which they define 

nature, especially soil fertility and technologies for its measurement. 

In Chapter Four I turn to contemporary discourse and describe the multiple sources 

informing my analysis of contemporary networks. To capture the process of alternative 

science-making, I attended conferences and workshops, read newspapers, magazines, and 

list serves, and interviewed certifiers, inspectors, and key figures involved in alternative 

agriculture. I analyze core texts by people in the movement in order to explore the claims 

making behind different views of soil fertility. With the use of science as a point of 

interrogation and comparison, I elucidate how authors frame their arguments, what kinds 

of audiences they seek, and how they argue for the superiority and effectiveness of their 

approaches. 

As part of a negative reaction to their shared observations of an increasingly 

industrialized agriculture dominated by the application of synthetic chemicals, alternative 
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agriculture proponents all emphatically insist: Agriculture is a natural process, not an 

industrial one. Agriculture is inextricably bound up in the processes of life, much more 

an art than a science. As such, it must be guided by lessons learned from nature, and only 

farmers and agricultural scientists who follow nature will succeed in true agricultural 

sustainability. Good agricultural science recognizes the "qualities of life," supporters 

insist, and operates within the "household of nature." The implications of this vision for 

what is valued and for scientific method are profoimd. Guidance and verifiability for 

farmers and scientists will be found in the field. A highly attuned sense of one's farm 

and of its specific needs mean that a minimum of inputs need be bought and that 

opportunities to reuse and recycle are taken advantage of, and exploitative economic 

relationships avoided. Good agriculture operates within the laws of nature - laws that 

conventional science ignores at our fixture peril. As Charles Walters, founder of Acres 

USA and who is credited with coining the term "ecoagriculture" put it to me, "There are 

only three things you have to remember: Don't march on Moscow in winter, don't join a 

land war in Asia, and don't forget that Nature knows best."^ 

The literature from altemative networks shows how farmers can manage natural 

relationships between soil, plants and animals in order to grow crops, solve problems and 

improve a farm. For example, legumes by their nature fix nitrogen in a soil and improve 

soil fertility (Jackson 1980). Pigs and chickens exhibit natural behaviors such as rooting 

and pecking, behaviors that if supported improve the health of the animal and can also aid 

^ Phone interview with Charles Walters, founder Acres USA, March 2001. 
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the fanner by turning manure piles or controlling pests, for instance (Salatin 1999). By 

"following the cow," and observing where she grazes, farmers can learn about where 

their soil is best, or what critical elements may be missing in their pastures (Albrecht 

1958). Plants respond to planetary as well as earth cycles such as seasons, cycles that 

need to be respected in planting decisions (Steiner (1924) 1993). 

A caveat is necessary here. The boundaries between conventional and alternative can be 

very fuzzy in practice. At the level of the farmer, for example, it would be very difficult 

to say that because an individual farmer purchases chemical pesticides, he or she has little 

concern for the biological state of their soil. As anyone who has conducted interviews 

with farmers knows, the diversity of practice and reasoning is matched only by the 

diversity of ecological specificity that one encounters "on the ground." The conclusions 

that I reach here, however, stand as a useful orientation to the discourse behind radically 

different practices of growing food. 

As we will see, the territory of soil fertility have been left wide open for colonization by 

alternative groups, which have developed a diverse array of theories, definitions and 

technologies. Of course, some arenas are more open than others. Defenders of 

conventional agriculture are also articulating and maintaining boundaries of acceptable 

knowledge and practice, and at certain points, borders are vigorously policed and 

defended. The cormection between the health of soil and the health of all animals, human 

and otherwise has been challenged by opponents of alternative agriculture, and by others 
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who simply insist that the claim has no solid evidence to back it up. As I discuss at 

length in Chapter Five, organic agriculture has gained much ground through claims that 

its produce is healthier for consumers and the environment. Even with the passage of 

federal organic regulation, however, the government makes it crystal clear that organics 

has been standardized as a marketing device, in response to consumer preference for 

product choice. The regulations should in no way, the government insists, indicate its 

support for claims that organics is better for you than food grown using synthetic 

pesticides, genetically modified organisms or sewage sludge. How, after all, could the 

government support claims that run counter to its obvious commitment to developing 

precisely these agricultural technologies? 

In Chapter Five, I concentrate on the development and implementation of federal-level 

organic regulations standardizing organic practice. As I described, these organic 

standards have generated much public discussion and were very contested. Their passage 

presents a unique opportunity to examine the process of the mainstreaming of alternative 

ideas. Although there is an important debate about the extent to which the advent of 

organic agriculture in the mainstream offers a truly radical alternative (Allen 1991, 

Clunies-Ross 1990, Guthman 1998), my research here examines the development of 

federal regulations for organic production as it reflects arguments over ways of knowing. 

Enlightened by the discourse analysis of organics in Chapter Four, in Chapter Five I 

examine the discourse around the regulations to elucidate the contests and debates faced 

by alternative knowledge as it challenges mainstream practice and ideas. What 
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discursive elements are emphasized or dropped as organics becomes "mainstream" and 

how is science used to defend these changes? Research on the evolution of organic 

farming in Denmark, which is more established than the U.S. system, argues that 

increasing institutionalization has resulted in a loss of diversity in alternative farming 

practices (Kaltoft 1999). How might the increasing institutionalization of organic 

agriculture, particularly the implementation of new federal organic regulations, affect the 

diversity of practices in the U.S.? Implementation of the regulations is an ongoing and 

contested process. Like Stephen Epstein's research on activism and AIDS research, this 

study brings into critical juxtaposition "contemporaneous records from different social 

worlds," (1996, 355). Primary data for this effort comes from interviews with 

approximately thirty "actors" in alternative networks, including organic certifiers; 

attendance at Midwestern conferences, meetings, and workshops; an analysis of the 

federal organic regulations and public comments submitted on the regulations; and a 

content analysis of the treatment of alternative agriculture in the mass media. Finally, I 

dedicate Chapter Six to a conclusion in which I bring insights from the different chapters 

together. I offer conclusions about implications of this research effort for Geography, as 

well as for the literature of science studies and social movements. I include a comparison 

of the networks elaborated on in Chapter Four, and offer some observations about the 

development and mainstreaming of alternative agricultural knowledge in the U.S. — just 

exactly where going back to nature might take us. 
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CHAPTER TWO - THEORIES OF AGRICULTURE, KNOWLEDGE AND CHANGE 

Introduction 

Geographers have, for at least the past two decades, noted two very different but related 

trajectories in the development of U.S. and global agriculture. On one hand, agriculture 

has experienced a general restructuring involving consolidation and vertical integration, 

and the development of technologies which, many argue, support a trend toward 

increasing industrialization and "factory-like" farming (Bonano et al. 1994; Buttel 1986; 

Goodman & Redclift 1991; Heffeman 1999; LeHeron & Roche 1996; Marsden et al. 

1996). At the same time, scholars have noted a much smaller-scale, but vigorous counter 

trend toward diversification of agricultural production and consumption including, for 

example, a market-driven interest in organic, locally-produced, and other alternative 

products (Allen 1993; Marsden 1998; Marsden & Smith 2003; McMichael 1997). 

In this chapter I lay out the theoretical research informing my investigation of this 

"counter trend." I suggest that the development and dissemination of the knowledge and 

technologies supporting alternative agricultural practices, the "counter trend," are a less 

explored piece of the intellectual picture and deserve attention. I first discuss some of the 

scholarship on agricultural development and industrialization as well as arguments about 

how to capture the heterogeneity in agriculture characterizing research on the trends 

described above. I turn to the work of Bnmo Latour and others who investigate the 

sociology and philosophy of science, for models and tools to investigate the production of 
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alternative agricultural knowledge. Many geographers, especially people interested in 

issues of society and nature, have considered the work of Latour and others who 

investigate science and society issues. In this chapter I am attempting to contribute to the 

body of work being produced by geographers who look at nature and society, and argue 

for the usefulness of science and technology studies to these investigations. I include in 

this chapter a discussion of Michel Foucault's work, which informs my understanding of 

discourse and alterity, and which I use to create a framework for how I present the 

creation, development and circulation of alternative agricultural knowledge. Finally, I 

turn to some methodological issues and discuss the tool of discourse analysis and more 

specifics on Latour's methods. 

Agriculture as a "Persistent Situation" 

Theories of political economy are well established for understanding the industrialization 

of agriculture in more capitalized countries, as well as for analyzing the international 

agro-food system and the processes of globalization. Work in this area, for example, has 

shed light on corporate concentration (Bonano et al. 1994); on protectionist agricultural 

policies and regulation of agricultural production by the state (Ward & Almas 1997); on 

the impacts of developed world consumption patterns and the export of U.S. agriculture 

to the rest of the world (Goodman & Redclift 1991); on the impacts of increased 

verticalization of input producing firms and processing firms (Goodman et al. 1987; 

FitzSimmons 1990) and the increasing power of multinational corporations to challenge 

nationally based regulations (McMichael 1994). Research into the trajectories of 
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agricultural industrialization and concentration, have explored technological drivers such 

as the development and dissemination of biotechnology (Sorj & Wilkinson 1994) and the 

Green Revolution (Richards 1985). 

Many (of the same) scholars have also noted, however, that agricultural research can be 

overly focused on industrialization processes such that theories become dematerialized, 

"nature" becomes one more industrial input, and the powers of homogenization are 

perceived to overcome the particularities of place (Buttel 1997; FitzSimmons 1990; 

Marsden 1998). In their introduction to the volume Globalising Food, editors David 

Goodman and Michael Watts argue that the concept of globalization in agriculture has 

been used too crudely, and that differences across sectors are significant. They worry 

about "reductionist readings," and argue that, while there are the Coca Colas, the 

McDonalds and the Nestle's, agricultural production remains locally based. They recall 

Fine's argument that the food system is rendered distinctive from non-food systems by its 

dependence upon organic properties in production and consumption, at both ends of the 

chain (Fine 1994). Watts and Goodman state, "the complexity of food resides in its 

polysemia, that is to say, its constant tendency to 'transform itself into a situation'," 

(Barthes 1975, 568; quoted in Goodman & Watts 1997, 19). In the same volume, Brian 

Page, citing the work of Doreen Massey who convincingly argued for the importance of 

local and regional history in economic restructuring in any industry (1996), emphasizes 

the importance of history and embedded sources of local difference across all industrial 

sectors, of which agriculture is one. 
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Jan Douwe van der Ploeg argues that heterogeneity remains a salient feature of 

agriculture around the world, in more and less developed counties, a fact that must be 

reckoned with in contemporary theory (1992). He writes. 

Empirical evidence indicates that although the effect of modernization in Europe 
has been one of globalisation, its real scope and impact has depended upon 
responses developed at the grassroots. The modernization model characterized by 
intensification, scale enlargement, specialization and integration into agribusiness 
chains, was as much internalized by some regions and some farmers as it was 
deconstructed and reshaped by others. Some groups have, in fact, actively taken 
distance from what appears to be a dominant blueprint. The current and 
impressive heterogeneity of European agriculture shows that agricultural 
development is a many sided and highly variable interaction between the local 
and global and that diversity continues to be one of the main features of European 
agriculture, (Van der Ploeg 1999, 24). 

Elsewhere he has complained, "variation and heterogeneity are not limited to peripheral 

agricultural systems. They are increasingly reproduced in modem highly developed 

systems.. .The obduracy with which such variety is dismissed in the field of policy and 

theory is as remarkable as the frequency with which such differences crop up," (1990, 

259). Examining agricultural development in the Netherlands and Italy, Van der Ploeg 

has found that while global restructuring has meant increased dependency, vulnerability, 

and exploitation for many small producers, literature on agrofood "districts" suggests that 

the nature of the skills and resources, plus a rich and responsive cultural and institutional 

milieu have generated successful, self-reliant local economies (1990). He finds that 

diversity of practice is more likely to flourish in "less deprived" systems, and that key to 

differences in agricultural practice is the degree of commoditization and connection to 

markets. More recent work supports his findings (Marsden & Smith 2003). 
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Much agricuhural research concerns itself with the theorizing of nature in agriculture. 

Ever since Kautsky raised the "agrarian question" about the exceptionalism of 

agriculture, scholarship in this area has preoccupied itself with the natural or biological 

aspects of agriculture, which have been viewed as barrier to, "temperer of," and 

opportunity for, capital development (Fine 1994; Mann 1990; Henderson 1999). Writing 

on sustainable agriculture in the U.S., Fred Buttel has argued for the importance of 

"materializing" social theory of agriculture. He lays out a scenario informed by a 

"mainstream political economic analysis," in which, "the structures, techno-scientific 

practices and ideologies of globalization, economic integration and competition will 

slowly but surely override the geo-social-agro ecological specificities of agriculture," 

(1997, 346). He goes on to say, however, that this portrayal is a "dematerialized view of 

agro-food realities that views the natural environment of agriculture as essentially 

ephemeral." This is misleading, Buttel states, because it ignores real issues of 

sustainability, and agriculture's "socioecological limits." Pest resistance to chemicals, 

water quality problems and land degradation issues are all part of today's agricultural 

landscapes, and while we may not see these directly, what we do see are "social or 

ideational" events, such as the organic food movement, civic protests over bioengineering 

and world trade practices, resistance to the industrialization of hog farming and food 

safety scares. He is arguing against a theory that insists on analyses of agriculture in 

purely anthropocentric and social terms. 
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These arguments for theories that anticipate agricultural diversity in the context of 

industrialization underscore the importance of place, region, local difference, materiality 

and history - aspects that I have taken seriously in this research into alternative 

agriculture in the Midwest. This research has supported me in expecting a diversity of 

production practices, in perceiving local resistance or regional difference to industrial 

agricultural developments in the U.S., and in looking to history to clarify contemporary 

change. This scholarship also insists on attention given to environmental performance ~ 

the "unmistakable stamp" each crop places on technologies and other human artifacts 

(Page 1997, 151). 

There has been specific interest from scholars pursuing research on contemporary 

agriculture in the models provided by political and cultural ecology studying human-

environment relations in "less developed" contexts. Page, for example, argues that 

geographers investigating agricultural keep in mind the work of Michael Watts (1983), 

Donald Moore (1993) and others who contribute to a literature that: 

...moves beyond overly structural accounts wherein agrarian dynamics are driven 
by monolithic state action or global economic forces, to explanations that 
concentrate on the process of negotiation, contest and resistance in and across 
multiple social arenas at multiple geographic scales from the household to the 
state.. .the research in general has demonstrated that the social context and 
exercise of social power at the household and inter-household scale - revolving 
around class, gender, and generational relations - has played a critical role in 
shaping the course of agrarian change," (Page 1997, p. 145) 

I have been well educated in research traditions that focus on heterogeneity and 

difference. When I ventured into the field for my Master's degree research on the use of 

the agave plant in central highland Ecuador in 1990, my research efforts were put into 
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theoretical perspective by writings of Carl Sauer (1996), George Perkins Marsh (1864), 

Clarence Glacken (1967), William Thomas (1956) and Clifford Geertz (1963), along with 

work from scholars in the field such as Janice Alcom (1984), Miguel Altieri (1995), 

William Denevan (1980), Bemie Neitschman (1973), and Gene Wilken (1987). Many 

geographers studying human-environment issues were, at the time, increasingly 

concerned with the larger political and economic forces influencing resource use, 

environmental vulnerability and perspectives on nature. The term "political ecology" 

was becoming more common as a framework for examining ecological and resource 

issues through the prism of the relations of production, class domination and state 

intervention (Walker 1989: 629). My sensitivities to relations of power in analyses of 

natural resource issues were informed by Piers Blaikie and Harold Brookfield (1987), 

Lawrence Grossman (1984), Susanna Hecht and Alexander Cockbum (1989), Diana 

Liverman (1990) and Tom Sheridan (1988). Where cultural ecology offered a time-

honored approach used by geographers, anthropologists and others to create a holistic 

understanding of specific cultural adaptations to envirormient and place, political ecology 

insisted that this focus be enlightened by power structures or relations, such as state 

policies and economic markets, and should be informed by a "creative dialectic between 

local and external forces," (Sheridan 1988: xvii). While the process of identifying and 

especially of prioritizing local or external forces is not predicted by the "ecological" 

orientation,' the approach offers critical tools for thinking about the dialectical infiuences 

' Peet and Watts (1993) discuss at some length the lack of "theoretical coherence" in political ecology as it 
reflects a "confluence between ecologically rooted social science and the principles of political economy 
(p.239). 

41 



42 

of society and nature - for deciphering (as was my case) the use of the agave plant not 

only in terms of the plant's biology, and the area's climate and soil, but also in terms of 

human history and tradition, local and international markets and the regional politics of 

ethnicity and gender as they all came together in the central highlands of Ecuador. As I 

will describe next, this theoretical and empirical research disposed me toward the work of 

Bruno Latour. 

Ethnographies of Us 

Another theorist who argues for bringing research tools associated with less 

industrialized context "back home," is Bruno Latour. Latour agrees that we can improve 

scholarship of contemporary, high-tech society with research traditions rooted in the 

study of less industrialized places. His more general argument is that we need to do this, 

because we kid ourselves to the extent that we conceive of our scientific and 

technological development and industrialization as ever having separated us from nature. 

In his book We Have Never Been Modern, he argues that the modem ambition is to hold 

nature and society apart, yet we have never succeeded in that (1991). Problems arising 

from unforeseen consequences of technological development, like the ozone hole, and 

from crises that elude scientific solutions, like AIDS, remind us that we are far from "in 

control" of nature, despite contemporary rhetoric of scientific and technological progress. 

"We too, are afraid that the sky is falling," he writes, regarding public discussion of the 

hole in the ozone layer. "We too associate the tiny gesture of releasing an aerosol spray 
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with taboos pertaining to the heavens. We too have to take laws, power and morality into 

account in order to understand what our sciences are telling us about the chemistry of the 

upper atmosphere," (7). We have never been modem, he insists, and we need a new 

theory that (re)incorporates nature and society. 

"This would be a hopeless dilemma," Latour writes, "had anthropology not accustomed 

us to dealing calmly and straightforwardly with the seamless fabric of what I shall call 

'nature-culture'.. .Even the most rationalist ethnographer is perfectly capable of bringing 

together in a single monograph the myths, ethnosciences, genealogies, political forms, 

techniques, religions, epics and rites of the people she is studying. In works produced by 

anthropologists abroad, you will not find a single trait that is not simultaneously real, 

social and narrated" (ibid). If they would just come home from the tropics, Latour 

argues, ethnographers could help us capture the nature-culture that is us. Bruno Latour 

offers "actor networks" (also known as actor-network theory or ANT) as a way to 

sidestep the dilemma of research polarized by "modernist" dualisms such as agent and 

structure, macro and micro, and, especially, nature and society. In an interdisciplinary 

mode, he suggests, networks provide a heuristic for taking into the account the agency of 

nature, as well as the methods we use to "know" the truth about nature. Networks allow 

an analyst to cross disciplinary boundaries in order to emphasize how any technology we 

develop is "simultaneously real, like nature, narrated, like discourse, and collective, like 

society," (1991, 6). Nature and Society are not two distinct poles, but are interwoven. 

Networks chart the "collectives" of institutions, individuals, matter, opinions, texts, laws. 
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and beliefs that underlie and create these "nature-cultures," and "every scientific theory 

and technological thing (ibid)." Latour acknowledges that these "networks of power" can 

extend across the entire world (122). He writes: "Actor and network.. .designate two 

faces of the same phenomenon, like waves and particles, the slow realization that the 

social is a certain type of circulation that can travel endlessly..." (Latour 1999b, 19). 

Geographers, Nature-Society and Latour's Actor-Networks 

Latour has made his primary scholarly focus the development of science and technology 

in contemporary society. His work, and that of others in science and technology studies, 

about which I will say more, has been of increasing interest to geographers who are 

contending with questions of nature and society. I use "science studies" as a general term 

for several areas of study including History of Science, Sociology of Scientific 

Knowledge and Science and Technology Studies that embrace a wide range of 

approaches to the study of science including cultural, feminist, Marxist and ethnographic 

work. The issue of how to conceive of, and research, nature in modem society is, of 

course, a major preoccupation of geographers, who have a long tradition of investigating 

human-environment interactions. Exemplified by the work of scholars such as Neil 

Smith (1984), David Harvey (1974) and Margaret FitzSimmons (1989), geographers have 

a research tradition of investigating the implications of an increasingly social nature, (e.g. 

Braun & Castree 1998; Castree & Braun 2001; Harvey 1996; Macnaghten & Urry 1998; 

Whatmore 1999; 2003; Whatmore & Thome 1998). Science as a central social activity 
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through which we interact with, and create nature, is a common focus of geographical 

research. The tools of science studies have frequently been picked up by geographers 

investigating natural resource and enviroimiental issues, helping to make visible the 

"creative translation by the scientist [and others] between the reality and the description 

of nature,"(Smith 1998, 274). 

Many geographers studying nature have been attracted to Latour's actor-networks, 

lauding the approach especially as it finesses the problems of dematerialized social 

theory. Networks, advocates say, overcome the nature-culture binary, as well as the 

micro/macro divide in the analysis of globalization, (Bridge 1997; Busch and Juska 1997; 

Demeritt 1998; Murdoch 1997; Roberts 1995; Rutherford 2000; Zimmerer 2000). 

Murdoch explains, "actor-network theory believes the exchanges (of nature and society) 

flow in both directions; by standing in the middle and working its way outwards, this 

approach sees modifications in both the social and the material realms," (p. 334). 

Networks have been used in scholarship as a way to contend with the "nature-culture" 

hybrids and imbroglios that "litter our world," and to avoid choosing between 

anthropocentrism and social constructionism in our thinking about nature (Castree & 

Macmillan 2001; 210). Sarah Whatmore uses networks to investigate various ways that 

we construct "natural" objects such as wild elephants (2001). Networks bring nature's 

agency into relational consideration with human agency (FitzSimmons & Goodman 

1998; Jarosz 2000). Margaret FitzSimmons and David Goodman appeal to Latour's 

^ This area of research has developed since the 1970s, inspired in part by Thomas Kuhn's The Structure of 
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networks as a model for tracing connections between the social and the material in the 

agrofood system, exploring, for example, the "collectives" of hybrid com and mad cow 

disease. They argue that, in the case of hybrid corn, any successful analysis must explore 

the relationships between cornfield, laboratory, private philanthropy, public agricultural 

research station, factory, international development agency, and human and animal guts 

(1998, 209). Although not relying on Latour's networks, Michael Pollan has taken 

dramatic steps in this direction in his book The Botany of Desire, in which he portrays 

apples, tulips, cannabis and potatoes in a co-evolutionary mode such that domestication 

must be understood as a two-way street (2001a). We learn about how something as 

worked over and as far from wild nature as a tulip bulb is successful in furthering its 

"species," and also how it motivates a whole range of human institutions and resources to 

this end. Pollan's ideas of this coevolution may not be utterly new, but he provides badly 

needed and beautifully executed examples of just what can be meant by the "agency" of 

an agricultural subject. 

Latour offers a radical way of thinking about nature. He pokes so many holes in the 

nature-culture divide, that one is forced to "try on" the concept of an indivisible nature-

culture, and to ask what would happen analytically if that divide were utterly dissolved. 

David Harvey, who advocates a dialectical approach in which, while nature and society 

inform and influence each other, neither one completely dissolves into the other, has 

written about the history of various environmental philosophies, and raised concerns 

Scientific Revolutions, (1962). 
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about those that argue for the supremacy of nature, and resuhing possible "natural" 

imperatives of human behavior along with throwbacks to environmental determinism 

(1996, 190). Clearly, there are risks here. However, I agree with Latour that nature has 

been shortchanged, both in our theory and through our application of sciences that are so 

neatly divided between "biological" and "social." I take the risk because I perceive a 

need to continue to work at the ways of anticipating and describing the myriad and 

"hybridizing" ways we interact with nature. Furthermore, this dissertation reveals that 

re-defining human-environment relations has been a major thread of alternative 

agricultural discourse for decades. Although some threads of the discourse, especially in 

the past, indeed contain deterministic and repressive ideas about proper, "natural" human 

behavior, I observe no inevitable slide in this direction. Although there are 

uncomfortable juxtapositions of nationalistic and "nature-oriented" agricultural 

geographies in the past, and in particular places, this has not meant that those relations 

are inevitable. Although there are risks to over-determining the social in our discussions 

of nature's agency, it is clear from the research on agriculture discussed here, that we 

ought not to short-change our research by underestimating nature's materiality, and by 

not continuing to theorize the "nature-cultures" that result. As upsetting and messy as 

actor networks may appear for some scholars, it is out of this mess that one can imagine 

alternatives arising. As Michel Serres has encouraged us, "instead of envisaging the 

divide between human and natural sciences as something simple, like a strait.. .consider 

^ Some of the terms currently being used to grapple with this relationship include: nature-culture, 
hybridity, surprise, cyborg, precaution, imbroglio, and fullness, (Haraway 1997; Holling 1986; 
Kirschenmann 1999; Whatmore 1997; Zimmerer 2000). 
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the image of a multiplicity of islands, channels, peninsulas, dead ends, and narrow paths, 

as confusing and as beautiful as a map of the Northwest Passage," (quoted in Latour 

1988; 251). 

The current implementation of the federal organic legislation, which I discuss in Chapter 

Five, provides a beautiful example of the need to contend with this issue. The process 

has involved the creation of lists of allowable and prohibited substances in the practice of 

organic farming. These lists are based on whether a substance is "natural" versus 

"synthetic," and on any negative enviroimiental impact that might occur from its 

agriculture use. Both of these categories have proven extremely difficult to define, 

defend and employ. Some natural substances, for example, have a very negative 

environmental impact. Some substances are industrially-derived, and yet are used in tiny 

amounts with no obvious negative effects, and with far more effectiveness than natural 

alternatives.'^ A formidable amoimt of work is required for people unpack the industrial 

processes of food production and to create new, more "natural" ones. Often, and to the 

dismay of many organic activists, the science of risk-assessment is used to decide on the 

appropriateness of a substance. As I will describe in Chapter Five, people in the organic 

network have often argued for a more precautionary approach. For many involved, this is 

a dismayingly slow, complicated process of "micro-management," that is missing the 

larger, more important goal of promoting organic integrity. Organic production might be 

called back to nature, but this is best understood as the development of new technology, a 
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point I return to in the conclusion. A consideration of the very intricate extent to which 

our food system has been industrialized, the polymers that hold the clays put on vegetable 

seeds to make them plant more easily, the altered lifespan and physique of a chicken, the 

intertwining of the behavior of a processing machine and crop genetics, the educational 

training provided generations of ag extension agents, provides a sense at the enormity of 

the job of coming up with an operative alternative. Latour offers insight into this process 

of new definition, as one of both identifying the various intertwinements of synthetic and 

natural, and in trying to create a new, less industrialized growing process. This is not a 

return to "nature," but involves charting a whole new territory. The categories of 

'natural' and 'synthetic,' are clearly too clumsy, but the overarching goal of creating a 

less industrialized process of agriculture is admirable. Although the process is messy, the 

outcomes promise to provide new agricultural practices that are, it could be argued, much 

less messy. 

Networks and Alternative Knowledge 

Although not always emphasized by others, I am particularly interested in Latour's 

networks to the extent that they emphasize human agency in the context of developing 

knowledge about nature. In fact, many criticisms of ANT, as I will discuss, arise from 

what people understand to be an overemphasis on the agency and work of the scientist 

upon which these networks are frequently focused. In contrast, by applying Latour's 

networks to the generation of alternative knowledge, I am able to emphasize the process 

" One example is a synthetic wetting agent that effectively lowers levels of dust in bams, which can cause 
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through which marginalized groups strategize to create their own "knowledge systems." 

The benefits of this approach are perhaps more easily appreciated through work 

comparing rational Western science and "other." The concepts of "indigenous" and 

"local" knowledge as fiindamentally different than Western science have come under 

increasing scrutiny, (Kothari 2002). The conceptual divide between indigenous, or local, 

knowledge and science, it has been argued, is indefensible (Agrawal 1995; Fujimara & 

Clarke 1993; Gieryn 1995; Haraway 1996b). Others argue for the sophistication of 

indigenous knowledge (Hassanein & Kloppenburg 1995; Nader 1996; Raedeke & Rikoon 

1997; Watson-Verran & Tumbull 1995). Agrawal is concerned about the implications of 

creating just two "opposing" categories of knowledge - western and indigenous — 

pointing out that within both categories there exists remarkable diversity, and that across 

both categories there may be found similarities in terms of levels of formalization, 

abstraction, transferability between places and other characteristics often attributed to 

Western science alone. In addition, Western science needs to be understood as 

ineluctably local. Agrawal insists, "so-called technical solutions are just as firmly 

anchored in a specific milieu as any other system of knowledge," (1995, 425; see also 

Hess 1993). The author suggests "instead of trying to conflate all non-western 

knowledge into a category termed "indigenous," and all western knowledge into another 

category, it may be more sensible to accept differences within these categories and 

perhaps find similarities across them," (1995, 427). As this dissertation reveals, great 

diversity exists within "western knowledge," as well as within and outside of scientific 

severe health problems for people and livestock. 
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institutions (also see Asquith 1996; Galison & Stump 1996; Keller 1993; Knorr-Cetina 

1999; Shapin & Shaffer 1985; Traweek 1988). Alan Irwin has nicely pointed out that 

alternative knowledge, or what is often denigrated as "everyday thinking," is more 

complex and less well understood than 'scientific thinking, (Irwin 1995: 126). 

I agree that a divide between Western science and "other" is indefensible, and the 

research I share here, argues for a constructivist, relational understanding of the dynamic 

social activity that is "science-making," and that is the product of specific places and 

specific times. Tom Gieryn contends that science is a space that gains authority from and 

through "episodic negotiations of flexible and contextually contingent" borders and 

territories (1999, x). He sees science as a map, produced through a set of cultural 

exercises as various people negotiate who is an expert, and what is authoritative. Science 

is not a monolithic belief system, but rather, "an amalgam of places, bodies, voices, 

skills, practices, technical devices, theories, social strategies and collective work," 

(Watson-Verran & Tumbull 1995, 117; see also Layne 2000). Gieryn and others argue 

that science does not exist in an "omnipresent ether, but is enacted, made over lots of 

local situations and episodes," (1999, 15). Gieryn argues that it is the pliability of this 

process that accounts for the epistemic authority of science, as it is successfully 

reproduced and reinforced in a variety of settings. Joseph Rouse exhorts scholars to 

"reject the existence of an essence of science or a single essential aim to which all 

genuinely scientific work must aspire," (Rouse 1996b, 242; also see Galison & Stump 

1996; Hess 1997b). Steven Epstein in his study of the dynamics and politics of 
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knowledge making about AIDS research, provides an important example of such work, 

specifically examining the mechanisms by which "lay outsiders establish beachheads of 

credibility on the terrain of modem scientific institutions," (1996 17). He describes the 

eclectic assortment of "actors" involved in the establishment of credible AIDS 

knowledge: researchers, health care professionals, activists, people with AIDS, 

politicians, representatives of pharmaceutical companies, journalists and others. What 

we currently know about AIDS, Epstein asserts, is the product of the activities of all of 

these actors. 

Latour's model and the use of his actor-networks by others encourage me to "unpack" the 

technology of soil fertility as developed by alternative agriculture networks, to examine 

the social networks and various ways that nature is focused on, described, and enrolled by 

technologies, as well as to consider traditions, politics and personalities that play roles in 

the emergence and development of alternative approaches in U.S. agriculture. As I will 

show, this work allows me to compare how different agricultural technologies "divide 

up" beings and resources, where epistemic authority is understood to come from, and 

who stands to gain and in what ways. 

Criticisms Of ANT - A Power Issue 

As often as they have been deployed, Latour's networks have inspired criticism. Much of 

the concern stems from the fact that these networks do not account for predictable 

structures, or flows, of power. The approach lends itself to such a mishmash of 
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information, critics complain, that comparison and evaluation is impossible. Susan Leigh 

Star writes that while the "analytic freedom accorded by this heuristic is considerable; in 

fact Latour and Gallon's work has opened up a whole new way of analyzing 

technology,.. .the problem remains with respect to humans and the question of power that 

such mixes may seem to sidestep traditional questions of distribution and access," (1991, 

42). Analyzing the application of networks to agriculture in particular, Richard Walker 

has expressed concerns about the "need for theoretical commitment.. .the need for 

weighting of social forces and analytical models with systematic logic or causal process." 

He writes that research informed by Latour's networks is problematic because, "social 

structure disappears along with the need to discover a systematic outcome," (Goodman & 

Watts 1997, 273). Walker is concerned with "methodological individualism," and lack of 

"positionality," (274-5). Donna Haraway is concerned that ANT, by focusing on 

collectives through which science is made, ends up a tale of "the structure of heroic 

action in science.. .all about war - alliances, trials of strength, competition," (1996b, 

432). Thus, she argues, in some of the best work in recent science studies efforts, nature 

is still portrayed as the feat of the hero. Haraway faults a failure to draw on 

understandings of semiotics and culture coming from feminist and post-colonial theory, 

and a failure to explore how race, gender, class, sexuality and other categories are formed 

through the constitutive practices of techno scientific production. While she agrees that 

"no layer of the onion of techno scientific practice is outside the reach of technological 

and critical interpretation," she insists that we must not fail to critically interpret those 

practices as they generate and reproduce systems of stratified inequality (ibid.). She 
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refers to her arguments elsewhere for "situated knowledges" (1996a) and for Harding's 

"standpoint theory" (1996) as work that has emphasized location and power. Gouveia 

worries that "ANT may inadvertently strengthen neoliberal visions of a society made up 

of free-choosing and powerful actors and undermine the study of constraints and 

'frictions' within social network," and that we "should be wary of abandoning our right 

to be indignant about [capitalism's] human costs," (1997, 320). More recently, even 

Sarah Whatmore, who has extensively explored the promise of Latour's network 

approach, has complained of Latour's apolitical writing, describing his work's "apparent 

indifference to the witness of those living (and dying) at the sharp end of the 

technoscientific re-orderings," (2002, 161). 

To a certain extent, I see these concerns paralleling the debate over how to contend with 

established categories of power but not, in that context, lose sensitivity to distinctive 

relations and conditions of a place where power is often challenged and renegotiated. At 

least a partial resolution of the above debate is likely occvirring, I hazard to say, through 

scholars "just doing" work that is both informed by a recognition of power structures that 

inform categories like race, class and gender, and is also nuanced by, and sensitive to, 

contingencies of place. Work like Brian Page's research on Iowa's hog industry, and 

Miriam Wells' work on strawberry migrant workers are both good examples of this kind 

of scholarship.^ Elsewhere, I have argued for the complementarity of networks deployed 

within contexts of established power relations ~ that a theory of power sensitizes an 

^ Both authors have chapters in the volume Globalising Food (Goodman & Watts 1997). 
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analyst to certain nodes and points identified in a network, and enables her to prioritize 

certain actors, and thus her own time as a researcher (Ingram 2002). It is also somewhat 

ironic that "indignation" should be seen as exempt from ANT, since one of Latour's main 

goals was to analytically put the political back into the laboratory - to show how power 

informs the establishment of truth in a lab, and then paves the way for its advancement 

into the larger society (1988). In his defense, Latour has argued for the need to 

recognize differences in collectives: "Relativists who strive to put all cultures (of 

science) on an equal footing by viewing all of them as equally arbitrary codings of a 

natural world whose production is unexplained, do not succeed in respecting the efforts 

collectives make to dominate one another," (Latour 1999b, 18). 

That said, however, Latour's networks do neglect power and human history ~ he does not 

explain what animates his collectives, or how they maintain themselves and reflect 

certain patterns of domination over time. Latour pays relatively little heed to the well 

established categories revealed by studies of class, race and gender, an oversight 

guaranteed to raise hackles. Others contributing to the field of science studies, especially 

those informed by feminism, have made power a central focus of their work (Axonowitz 

1988; Brown 1993; Croissant & Restivo 1995; Fausto-Sterling 1992; Foucault 1981; 

1990; Galison & Stump 1996; Haraway 1996a, 1997; Harding 1996; Hess 1997a,b; 

Keller & Longino 1996; Merchant 1980; Mukerji 1997; Nader 1996; Rouse 1996a; 

Schiebinger 1989; Star 1991). Once one embraces the idea that science is a social 

activity, and has a history that does not unfold totally according to its own momentum as 
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it "discovers" nature, it becomes subject to the same analyses applied to other sectors of 

society. In this next section I explore the work of Michel Foucault and others who 

consider the effect and practice of power, and who have provided me with the theoretical 

tools to evaluate different discourses of soil fertility according to where the benefits fall 

and who shoulders the risk in agricultural production. 

Foucault: Discourse and Difference 

Michel Foucault is widely recognized for his arguments about power as a diffused, 

"capillary" power that is everywhere, enabling as well as constraining ~ a power that can 

be seen in the construction of knowledge, health, wealth, and military force (1980, 89). 

Foucault was concerned that analyses of power have not "cut off the head of the king." 

Our preoccupation in political analyses with sovereignty and centralized power, Foucault 

argued, is utterly incongruous with methods of power whose operation is ensured not by 

right but technique, not by law but by normalization, not by punishment but by control. 

He explains the relationship between power and the creation of truth: 

Truth is a system of ordered procedures for the production, regulation, 
distribution, circulation and operation of statements.. .Truth is linked in a circular 
relation with systems of power which produce and sustain it. The essential 
political problem.. .is not to criticize the ideological contents supposedly linked to 
science.. .but of ascertaining the possibility of constitution a new politics of truth. 
The problem is not changing people's consciousness'.. .but the political, 
economic, institutional regime of the production of truth, (1980, 133). 

Foucault emphasizes that, "it is not a change of content or of theoretical form," that we 

are after. "It is a question of what governs statements, and the way in which they govern 

each other so as to constitute a set of propositions which are scientifically acceptable.. .In 
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short, there is a problem of the regime, the politics of the scientific statement." (1980, 

112). He has written that it is not the "truths" or products of science that we must focus 

on in our efforts to evaluate claims to truth, but the mechanisms by which those truths 

come to be. He writes, "Science, the constraint to truth, the obligation of truth and 

ritualized procedures for its production have traversed absolutely the whole of Western 

society for millennia and are now so universalized as to become the general law for all 

civilizations." Given the fundamental role that science and this "will to truth" have 

played in the unfolding of society, Foucault exhorts his readers to ask, "What is the 

history of this will to truth? What are its effects? How is all this interwoven with 

relations of power?" (1981, 66). 

In his writing on Foucault, Joseph Rouse extends Foucault's arguments about knowledge, 

which, he points out, do not receive as much attention in his writings as power. 

"Although Foucault insisted that knowledge always intertwined with power, his 

discussions of power/knowledge never explicitly include an analysis of knowledge 

comparable to his reflections on power," he notes (1996a, 402). Rouse suggests we need 

to question our ideas about "epistemic sovereignty," and conceptualize knowledge, like 

power, as dynamic, always contested, existing through its circulation and constant 

reproduction. Extending Foucault's ideas involves. Rouse admits, a conception of 

knowledge as arising from "a confusing multiplicity of conflicting assertions that 

circulate through a wide range of communicative interactions," (ibid). Knowledge, like 

power, is dynamic, always contested, and exists only through its reproduction and 
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circulation. Gieryn's book, Cultural Boundaries of Science, provides excellent examples 

of this process (1999) emphasizing the many levels at which knowledge is produced, 

circulated and defended. The knowledge landscape is dynamic: Discourses about soil, 

for example, arise from specific settings and situations, but must seek to gain adherents 

and to maintain themselves in the context of competing claims on their discursive space. 

Foucault emphasizes the importance of what he calls genealogical research, which 

considers "the claims to attention of local, discontinuous, disqualified, illegitimate 

knowledges against the claims of a unitary body of theory which would filter, hierarchise 

and order them in the name of some true knowledge and some arbitrary idea of what 

constitutes a science..." (1980, 83). Especially in Foucault's later work, this disqualified 

knowledge is described as a source of instability and resistance. For example, in The 

History of Sexuality he writes about the "polyvalence of discourses," such that, 

... we must conceive of discourse as a series of discontinuous segments whose 
tactical function is neither uniform nor stable. To be more precise, we must not 
imagine a world of discourse divided between.. .the dominant discourse and the 
dominated one; but as a multiplicity of discursive elements that can come into 
play in various strategies. It is this distribution that we must 
reconstruct...Discourse transmits and produces power; it reinforces it, but also 
undermines and exposes it, renders it fragile and makes it possible to thwart it, 
(1990, 100). 

Rouse provides a concrete example of a genealogical approach examining Creationists' 

strategies for gaining legitimacy which have included, "an interesting mix of trying to 

subvert or coopt elements of the dominant epistemic alignment that established and 

enforced the rationality of belief in Darwinian theory, and in trying to create alternative 

alignments (Christian schools, creationist research and textbooks, etc.) that would enable 
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them to bypass it," (1996b, 414). In my work here, I examine alternative agricultural 

discourse for how it both critiques conventional science and uses it to present itself as 

legitimate. I examine how discursive elements are seized upon as alternative groups 

work to establish themselves and to convince others of the possibilities of their ideas. 

Through both distinction and alignment, alternative agriculture proponents work to 

establish their territories of knowledge. 

In his own work, Foucault has sought out moments in history when there were changes in 

the rules of the formation of scientific statements. In his book The Birth of the Clinic, he 

writes about changing medical visions of disease around the advent of the 19th century. 

He focuses in part on the role of language in his project to reveal how medical science 

changed. Medical practice of the 18th century maintained a distance between itself and 

disease in an individual body, Foucault argues, a distance which disappears over time and 

is replaced by a most thorough and intimate gaze and description. In his study of medical 

texts from the 18th century, for example, he reveals how the "truth" of disease resides in 

an unaltered and relational context, hidden within the entire and concrete bodies of 

patients, and discoverable by observing the actions and reactions of life and its natural 

complexity. Doctors approached their diagnoses cautiously, watching for signs that 

would reveal the identity of the disease, not offering remedies too soon for fear of 

interfering so that the disease would not reveal its true nature. Thus caregivers were 

exhorted to "observe the sick, assist nature without violating it, and wait, admitting in all 

modesty that much knowledge is still lacking," (1994, 17). The natural locus of the 
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disease, moreover, was understood to be the family, where disease must "appear and 

must then disappear," and "care and a common desire for a cure, assists nature in it 

struggle against the illness, and allows the illness itself to attain its own truth," (17). 

Hospitals, it was argued, confound this truth, modifying and disordering the natural 

evolution of disease making it harder to identify and treat. Foucault notes how this 

argument "coincides exactly with the way in which, in political thought, the problem of 

assistance is reflected" (18) - that is with argimients against the public funding of 

hospitals that might care for the poor. 

Foucault contrasts this approach with 19th-century medical science, where the truth of 

disease moves into a laboratory or a clinic, where it can be isolated and quantified. A 

clinic offered a "neutral" space, a kind of black slate upon which pathological disorders 

would stand out to be compared and counted. Diagnosis was unimpeded by 

"modifications due to locality, season, and nature of treatment," such that a doctor can 

"introduce.. .a degree of foresight and precision," (1994, 110). Foucault argues for a 

proliferation of ways of "naming" disease, which forge a link between "the random field 

of pathological events and the pedagogical domain." He continues, "to describe., .is to 

see and to know at the same time, because by saying what one sees, one integrates it 

spontaneously into knowledge," (114). He describes 19th century medical science as: "a 

hearing gaze and a speaking gaze: clinical experience comes to represent a moment of 

balance between speech eind spectacle," (115). Disease then becomes "understood" 

through the naming of all its symptoms. Foucault's work provides an example of 
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investigating science according to where truth is understood to be located, who is 

authorized to see truth, and the methods available to them. In my research here I 

similarly attempt to understand alternative discourse according to where truth and 

expertise are understood to arise, who has epistemic authority, and the methods by which 

it is transferred. 

Foucault focuses on discourse as the social construction of meaning and power, a 

"practice" we impose on the world, and through which we actively create "external 

conditions." It was important for Foucault that discourse not be understood as 

representative of some "heart of a thought" or signification, but as an active process, a 

series of regular, though discontinuous events through which the social world is created 

and maintained. Discourse occurs across, and is supported, transmitted and reinforced 

by, institutions and material bodies (1981, 67). Following this, I use "discourse" to refer 

to social practices — the use of language, traditions, institutions and communities — that 

people employ to identify, name and measure and convince others about alternative 

conceptions of soil fertility. Following Foucault's genealogical example, questions I ask 

include, how are discourses about soil sustained and circulated? What are their 

"conditions of appearance, growth, and variation" (ibid, 70)? I specifically ask, how are 

ideas about soil fertility located and maintained? Who is responsible for managing it, and 

what tools are available to them? Is there a singularity of truth, and how is knowledge of 

truth obtained? 
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Foucault has written, "It is through the reappearance of local knowledges that criticism 

performs its work.. .our critical discourses of the last 15 years have discovered their 

essential force in this association between buried knowledges of erudition and those 

disqualified from the hierarchy of knowledge and sciences," (1980, 82). By examining 

the ways in which alternative efforts strategize to gain legitimacy, we also learn about the 

circulations and procedures that establish "true" statements about soil. We can 

understand the need for strategizing in the context of a persistent effort to marginalize 

contrary voices. "Once knowledge can be analyzed in terms of region, domain, 

implantation, displacement, transposition," Foucault so very geographically writes, "one 

is able to capture the process by which knowledge functions as a form of power and 

disseminates the effects of power" (ibid, 69). 

In his analysis of the relationship of scientific knowledge to political and economic 

power, Richard Harvey Brown provides an example of one mechanism through which the 

circulation of establishment science occurs. He describes how scientists strive to create 

what he calls de-contextualized results that can be replicated by other scientists but also 

transported to other places. This is accomplished in part by, "turning the context of 

application itself into a kind of laboratory," (Brown 1993, 165). This is a key point in 

understanding how agricultural science produces effective and predictable results through 

technologies such as laser leveling, crop breeding, and chemical fertilizer application -

all of which work together to turn the agricultural field into an extension of the scientific 

laboratory, a place where unpredictable variables are minimized and social control is 
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maximized. This is also Latour's argument in his book on Pasteur, in which he 

described, for example, changes in farmers' practices that enabled the successful 

application of theories of microbial control (1988). As this dissertation shows, people 

involved in alternative agriculture argue, in contrast, for re-contextualizing of scientific 

investigation, for moving the lab into the context of application. Supporters of alternative 

approaches argue for testing all science "in the field," and describe how expertise and 

validity of results arise out of that field. Alternative approaches forgo the predictability 

and control that are, very arguably, a benefit of establishment science, and as we will see, 

promote working with natural systems, taking a more passive and patient approach in 

order to be able to comprehend the interactions of numbers of variables. Additionally, 

people in alternative agriculture networks expect to be informed, or at least surprised, by 

the results of those interactions. This is, in essence, turning Pasteur on his head, and 

places epistemic authority in a much more public space. I will return to this point in the 

subsequent chapters. 

Little "d"— Discourse as Method 

At this point, I hope to have established a larger Foucauldian framework for this research 

into the development of alternative knowledge. My research approach constructs society 

as discursive, and focuses on use of language and other communicative actions to reveal 

not just ideological assumptions, but the strategies of framing, appropriation, claiming 

expertise and other activities that support the establishment, defense and promotion of 

geographies of knowledge. This is Discourse with a capital "D," also referred to as 
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"orders" of discourse, (Fairclough 1989; Foucault 1981). Discourse with a small "d," 

might be used to refer to the diverse range of analytical tools that researchers employ to 

examine texts, language, images, events and other elements of societal communication. 

Discourse analysis alone does not insist on a theoretical or methodological structure 

(Reisner 2003; 233), and it is necessary to clarify the methods involved in my discourse 

analysis. 

Critical discourse analysis is practiced by a wide range of scholars, whose research focus 

extends from framing and ideology to word choice and gender (e.g. Goffman 1974, 

Lakoff & Johnson 1980; Philips 1998; Tannen 1989). My conception of discourse 

analysis also derives from examples of work into the social processes of science and into 

social movements. In his book on the New Age movement, David Hess does a close 

reading of key texts to investigate what he calls an "ideological arena" of debate and 

dialogue in which religious, scientific, political and other discourses encounter each other 

(1993; 179). Emily Martin, has used the methodology of metaphor with great success as 

she examines the role of discourse in shaping scientific practice, as well as commonly 

held perceptions. By focusing on metaphor as it surfaces in diverse social settings, both 

within and outside of established scientific institutions, Martin attempts to understand 

how scientific information is shaped by the larger cultural milieu,^ and also ways in 

which different groups in society interact with scientific information. In Woman in the 

® Martin refers to work by Lakeoff and Johnson, who argue that metaphors mvolve presuppositions and 
entailments that can have coercive/subconscious effects on cognition and/or the further structuring of 
discourse. Lakeoff and Johnson write: "Metaphors.. .are among our principal vehicles for understanding. 
And they play a central role in the construction of social and political reality," (1980, 159). 
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Body, for example, Martin focuses on changing medical metaphors of menopause. She 

concludes that menopause is viewed as a pathological state and argues that this derives 

not only from negative stereotypes associated with aging women, but also "as a logical 

outgrowth of seeing the body as a hierarchical information-processing system in the first 

place" (1992, 42). Martin finds that contemporary medical texts use words like 

"unresponsive," "decline," "decreasing ability," "failing" and "falter," "atrophy" and 

"withering" in order to explain menopause. The key sentiment behind these words is 

functionless-ness - that is, that the female body has been understood as a hierarchically 

organized system the dominant purpose of which is reproduction. When the reproductive 

aspects change or cease, these transformations can only be understood as failure. In other 

work Martin uses discourse to explore different sciences of the body in light of the 

widespread metaphor of flexibility, which is so frequently used to describe the new 

industrial order. In contemporary reproductive and cell biology, she asserts, the body is 

hierarchically ordered in command and control systems, which she compares to a Fordist 

factory system. Emerging studies in immunology, however, perceive the body as a fluid 

communications system with dispersed intelligence networks, comparable to 

contemporary models of flexible industrial and commercial organization: "a single, 

internally related field, a system in which all parts are in complex mutual 

interaction....there is no longer an obvious hierarchy," (1998, 72). 

In her work on the history of objectivity, Lorraine Daston examines the different 

"meanings" behind the use of the term "objectivity" as referring "at once to metaphysics. 
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to methods, and to morals," (1992, 597). Similarly, my discourse analysis of the texts of 

alternative agriculture reveals different meanings in the use of the term science. There 

are continuous threads of arguments, some critiquing the institution and products of 

establishment science, others appropriating elements and using them in a bid for 

credibility. These elements are often transformed and offered in the context of very 

different stories, sometimes a morality tale, sometimes an ecological one, about society 

and nature. 

Research on social movements also considers the role of discourse in organizing and 

motivating people to act (e.g. Snov^ & Benford's work on frames, 1992). Tom Rochon 

emphasizes discourse in cultural change, writing, 

"the connection between language and culture is so close that changing use of 
language is one of our primary signals that culture is being re-formed. Cultural 
change is invariably accompanied by irmovations in the language used to describe 
a particular subject, or in the meanings assigned to existing linguistic use...the 
linguistic expression of a system of thought is called a discourse: a shared set of 
concepts, vocabulary, terms of reference, evaluations, associations, polarities, and 
standards of argument connected to some coherent perspective on the 
world...Cultural change can be mapped by examining changes in discourse," 
(Rochon 1998, 16). 

Maarten Hajer in his book The Politics of Environmental Discourse describes discourse 

as an ensemble of ideas, concepts, and categorizations. Of the environmental community 

and its discourse, he writes, "the environmental discourse is fragmented and 

contradictory.. .an astonishing collection of claims and concerns brought together by a 

variety of actors," (1995, 1). Hajer sets himself the task of understanding how coherency 

emerges from this "jamboree." Among his tactics, Hajer examines environmental 
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discourse for what he calls "story lines." He notes widely differing perceptions among 

concerned groups of what environmental politics is about, and argues that these 

"discourse coalitions" often have come from very different contexts, and yet are brought 

together around specific story lines that resonate with many groups of people. He offers 

the example of the fate of the rainforest as an issue with very different meanings for 

groups involved ~ NASA, the World Wildlife Fund, Sting. What unites these different 

groups and give them political power, Hajer claims, is the fact that actors group around 

specific story-lines that they employ whilst engaging in environmental politics (13). 

In his analysis of the discourses of environmental groups, Robert Brulle, in Agency, 

Democracy, and Nature, The U.S. Environmental Movement from a Critical Theory 

Perspective, states that social movements organize themselves and guide their actions 

according to what he calls narrative structure. He writes, "Every discourse has a 

narrative structure. By explaining the past and pre-structuring future action, a discourse 

creates a basis for coordinated human action," (2000, 26). He expands: "the discursive 

frame provides an interpretation of history that specifies a movement's origins, its heroes, 

its development and its agenda. This narrative gives an organization its identity and 

guides its collective actions. It is a living and contingent framework, created and 

changed by the participants in the movement," (77). 

In 1978 Garth Youngberg wrote, "broadly conceived, the alternative agriculture 

movement includes a bewildering variety of members, agricultural practices, activities. 
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and goals," (227). Youngberg's observation remains true today; however, it is possible to 

discern common themes, or stories in alternative agriculture discourse. Despite the 

geographical, institutional, social and economic diversity among groups, they hold 

common understandings and explanations of basic problems and solutions in agriculture. 

As I will elaborate in the following chapter, agriculture is argued to be a natural process, 

not an industrial one. Agriculture is inextricably bound up in the processes of life, and as 

such, it must be guided by lessons learned from nature. Farmers and agricultural 

scientists who follow nature's law will learn about and succeed in true agricultural 

sustainability. Part of what I seek to do in this research is to identify both the individual 

arguments of different alternative groups, but also to identify commonalities. In what 

ways are groups similar or different? How do they describe nature, and what 

technologies do they develop to secure their relationships with the natural world? How 

do they align themselves with conventional science? These are key questions as I seek to 

understand more of the heterogeneous landscape of Midwestern alternative agriculture. 

A Return to Latour 

As FitzSimmons and Goodman note, Bruno Latour's networks create opportunities for a 

comparative anthropology of knowledge systems. Since every knowledge system is 

supported by a collective of material and social elements, they say, those collectives 

become points of comparison. They quote Latour, "No one has ever heard of a collective 

that did not mobilize heaven and earth in its composition, along with bodies and souls, 

property and law, gods and ancestors, powers and beliefs, beasts and fictional 
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beings.. .(but) all collectives are different from one another in the way they divide up 

beings, in the properties they attribute to them, in the mobilization they consider 

acceptable," (1998; 216). 

My investigation is aimed at the strategic use of discursive elements to build and 

influence relationships with people and (thanks to Latour) with nature. In his book. 

Pandora's Hope, Latour details the activities that he observes of the scientists in his actor 

networks (1999a). His work in that book, which painstakingly details the creation of new 

soil science, offers this research several key methodological steps. Margaret 

FitzSimmons' use of Latour's model in her analysis of the discipline of Ecology (2003) 

has also provided me with a model for an investigation of alternative networks. Latour 

identifies four areas of the science-making "activities" of the soil scientists he observes, 

describing their efforts as one might the flow of blood in a healthy body. His model of 

the "vascularization" of scientific disciplines involves four ongoing, simultaneous and 

connected areas of activity' including: 

a. enrollment - engagement with the natural world (what Latour calls 

instrumentation); what is named, defined and forms the subject of technological 

development and investigation; 

b. allies - how people place themselves and their work "in a context sufficiently large 

and secure to enable it to exist and endure," (1999a, 104), what other organizations 

are sought for support, and what are sources of funding; 

' Margaret FitzSimmons has used Latour's model in an enlightening analysis of ecology, (2003). 
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c. colleagues - (autonomization) "ways in which a profession or 'invisible college' 

becomes independent and forms its own criteria of evaluation and reference," 

(1999a, 102). Questions include, who are the experts and what are the terms of 

credibility and expertise?; 

d. public representation - how a group promotes itself in a larger context, how it 

argues for its importance to larger society and the avenues it chooses, such as 

popular media, books, speaking to those outside the group. Also, which audiences 

are targeted? 

Thus Latour outlines and categorizes the process of making and establishing valid 

scientific knowledge. In Chapter Three, I apply a somewhat modified version of this 

model to the generation of alternative knowledge. The results show, by way of a prelude, 

how alternative groups have argued for the importance of plant waste and manure, and 

how they connect earthworms, tiny microbes, the wisdom of cows with the health of a 

nation. 

Science as Savior or Politics? 

By way of conclusion, I would like to step back briefly to offer some reflections on the 

purpose of this kind of investigation and similar analyses of the social and contested 

nature of scientific knowledge. Despite increasing complaints about the political bias 

evident in science, and the environmental and social costs of a reductionist approach, few 

of us easily let go of the whole concept of the scientific method as independent, neutral. 
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and well-suited to providing a rational basis for curing injustice — or at least "helping," 

(Buttel 1993). Bruno Latour has written: 

We would like science to be free of war and politics. At least, we would like to 
make decisions other than through compromise, drift and uncertainty. 
Surrounded by violence and disputation, we would like to see clearings - whether 
isolated or connected - from which would emerge incontrovertible, effective 
actions. To this end we have created, in a single movement, politics on one side 
and science or technoscience on the other, (1988, 5). 

There is, even in academic literature devoted to understanding science, a tendency to de-

emphasize the political nature of the creation of scientific knowledge. This leaves 

unexplored the more radical implications of critiques of science, which suggest that there 

is not a fundamental emancipatory, or "human," science separate from bourgeois science, 

but that the entire enterprise needs to be understood as a political process (Aronowitz 

1988; Croissant & Restivo 1995). Donna Haraway describes a "committed" science, for 

example, a critical tool in making the world a better place. Even though science is a 

'power field', it has also always been, she insists, Utopian, visionary, and implicated in 

hopes for the future. Furthermore, she considers it an important project to define a new 

practice of science for the future that is somehow removed from a political arena. "We 

could use some enforceable, reliable accounts of things not reducible to power moves..." 

(1996b, 114). 

Stanley Aronowitz has observed that "the sharpest critics of science and technology 

hesitate at the door of irrationalism and will not cross the threshold.. .on the other side of 

which lie reason's nemesis: religion, mysticism, myth," (1988, 7). Aronowitz' book 

Science as Power, provides an excellent examination of the limits to critiques of science. 
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He discusses Marxism, and critical theory specifically, suggesting that although critical 

theory discovered the roots of crisis in the drive to dominate nature, it stops short of a 

truly comprehensive critique. Technology remains the only way to free humans from the 

most onerous aspects of human existence. He elaborates: "the unfinished character of the 

alternative may also be connected to.. .the fear that on the other side of the critique lies 

unreason,...religious attacks on evolution, fascism, mythology," (1988, 128). Croissant 

and Restivo (1995) have observed similar limitations in critiques of science £ind suggest 

that while science studies has become very good at documenting the diverse nature of 

science, it has done less well at examining it as hegemony. They suggest that limits to 

the critique emerge for different reasons: 

• Marxists and others stop short of critiquing empirical science as ideologically 

mediated because of its material success, the promise technology holds for freeing 

people from burdens of reproduction, and the ammunition science provides in 

conflicts with religion. 

• Feminists critique science as a patriarchal discourse, but also need to hold on to 

the idea of an "improved" science that will offer them a legitimate institutional 

discourse. Scientific knowledge has proved an ally in feminist research and has 

provided an important voice for marginalized groups. 

• Some of the traditions within science studies itself, such as the Edinburgh school, 

have been critiqued for lacking in reflexivity, for developing a science out of 

studying science. 
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As Wachelder has pointed out, science is intertwined in the tradition of liberal democratic 

thinking, and has a central role in supporting the idea of freedom as a creative yet rational 

and disciplined principle of order (2003, 247). 

Foucault's vision of the discursive nature of society provides another useful perspective 

on our hesitancy to let go of the inherent value of science. He has written: 

It seems to me that beneath this apparent veneration of discourse.. .a certain fear 
is hidden. It is just as if prohibitions, barriers, thresholds and limits had been set 
up in order to master, at least partly, the great proliferation of discourse, in order 
to remove.. .the most dangerous part, and in order to organize its disorder.. .No 
doubt there is in our society.. .a sort of mute terror.. .against this mass of things 
said, against the surging-up of all these statements, against all that could be 
violent, discontinuous, pugnacious, disorderly ...and perilous about them -
against this great incessant and disordered buzzing of discourse, (1981, 66). 

Certainly, there should be no shortage of concern over what otherwise might be -

alternative knowledge feeds a whole range of fascist, militia and fundamentalist groups 

as well as other "disordered buzzings." As Joseph Rouse has written, however, to 

recognize the interconnections of power, politics and epistemic alignments is "not to 

devalue knowledge or science for political purposes, but to take seriously the stakes in 

struggles for knowledge and truth and to place epistemology and philosophy of science 

squarely in their midst," (1996a, 416). 

Susan Leigh Star credits Latour and Gallon for helping us to see, "how it might have been 

otherwise," (1991, 52). In this effort here also, I am dedicated to disclosing the cultural 
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and political alignments of alternative (and to some extent conventional) agricultural 

science, taking seriously the issues at stake in different visions of the truth. Perhaps most 

importantly, however, I elucidate the different visions people offer for a better science 

and a better agriculture. Some of these visions may be discomfiting - the science can 

seem irrational from a conventional point of view. But I present all of the ideas I 

encountered as even handedly as possible. According to many farmers, the approaches 

discussed here all possess one basic requirement - they work. The following chapters 

reveal a diverse and sophisticated landscape of alternative knowledge about agriculture in 

the U.S. Many interesting ideas have been laid on the table. Opportunities for new 

directions abound. 

^ These are concerns plainly laid out in David Harvey's book, Justice, Nature and the Geography of 
Difference (1996) in which he surveys discourses of environmentalism and observes that while many argue 
against a "scientific" justification of nature's value, they do not contend with basic issues of social justice. 
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CHAPTER THREE - FOUNDATIONS AND FOUNDERS OF U.S. ALTERNATIVE 

AGRICULTURE 

Introducing Agriculture in the U.S. Midwest 

It is a cTiallenge to write generally of agriculture, an arena of activity and people, which is 

not only diverse, but rife with contradictions; purveyor of original notions of 

environmental stewardship but also the earliest and most persistent abusive land use 

practices; pursued by people of a pioneering, individualistic stripe, who nevertheless 

inherit and pass on strong cultural mores and exert tremendous social pressure on each 

other to conform and resist change; offering a history of uprisings and political action but 

easily portrayed as lethargic reactionaries whose devotion to their land prohibits any 

action in support of a larger public good; looked to as a source of an American 

democratic ideals of honesty, integrity and hard work and denigrated as populated by 

people who are backward, technologically inept and incapable of independent thought 

and action. Such contrasts and conflicts are well described by Danbom (1979), Hart 

(1991), Knobloch (1996), Neth (1995), Van der Ploeg (1992), Vogeler (1981) and other 

scholars who have documented the mythologizing and scapegoating that has 

characterized much of our national imagination about the farming populace for over a 

century. 

It is also tough to generalize much about the U.S. Midwest, and many people have 

emphasized the importance of region and place in the diversity of agriculture 
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(FitzSimmons 1990; Goodman & Watts 1997; Page 1996, 1997). One generality can 

certainly be made about the region; it is farm country! Despite increasing rates of 

farmland development (AFT, 2003), agriculture dominates the rural areas (Vesterby & 

Krupa, 2001), and has ever since people of Anglo-Saxon descent swept across the 

landscape transforming it in their search for new land and new lives (Cronon 1991; Hart 

1991; Wessel 1997). In fact, the Com Belt's share of cropland has increased dramatically 

overall since the 1950s, although it also experienced several sharp declines in response to 

Federal programs, such as Acreage Conservation Reserve and the Conservation Reserve 

Program, which diverted a record 78 million acres in 1988 and almost 33 million acres 

from production in 1997 (Versterby & Krupa 2001).^ 

In comparison to other areas of the country, many of the Midwest's original farms were 

not large, and many early farmers concentrated on self-sustaining rotations involving 

animals, such as corn-hog farms in Ohio and eastern Indiana, and alfalfa, com, cow farms 

in the upper Midwest (Hart 1991). Only later, in response to better transportation 

systems and more available inputs did the larger cash grain farmers establish themselves 

in Illinois, and the B.C.F. (bean-com farmer) rise to prominence in Iowa. Gradually, 

some of the early wheat regions of the upper Midwest, especially Wisconsin, changed to 

dairy, and railroads stitched their way across the region connecting far flung areas and 

' As an aside, these programs have had an impact on interest in organic production as well. In the early 
1990s, federal programs cut back on payments to farmers for idling land, and many conventional farmers 
sought organic certification for production from acres that had not received any chemical treatments for at 
least three years, the required minimum. According to one organic certifier I spoke to, some of these 
farmers experienced a steep learning curve as they discovered that organic agriculture required more than 
just neglect; many others failed to follow through with the other certification requirements. 
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providing wheat growers in Minnesota, com growers in Illinois and Iowa, as well as beef 

and hog producers in many areas with access to urban markets, particularly Chicago, 

(Cronon 1991; Hart 1991). Maintaining their latitudinal expertise, farmers moving west 

from New York brought knowledge of dairying to Wisconsin, where they were joined by 

Scandinavians and Germans; and by 1861, refrigerated railcars carried Wisconsin cheese 

to urban markets in the North east. The New Yorkers also imported the National Farmers 

Alliance to the Midwest, preparing ground for the milk and livestock strikes in the 1920s 

and 1930s (Vogeler 1986). 

Big Crops and Big Changes 

Contemporary farmers in the Midwest produce for a commodities market: com, 

soybeans, hogs, dairy, cattle, sugarbeets, wheat, and vegetables for processing form the 

mainstays of the mainstream agricultural enterprise. Although agriculture in this region, 

as in the rest of the world, has seen huge stmctural change, it remains strong, and 

ineluctably defines the character of the region. It is tme that one can document very 

specifically the loss of numbers of farmers, growth of size of farms, concentration in 

agriculture and competition from other regions (Heffeman 1999). According to the 

Program on Agricultural Technology Studies at the University of Wisconsin-Madison, 

for example, Wisconsin saw a net loss of roughly three-fourths of its dairy operations 

between 1959 and 1997, with the number of cows milked in Wisconsin declining by 

about 45 percent in the same period, (PATS 2001). The industrial dairy states 

(California, Texas, Washington, Idaho, New Mexico, Florida, Arizona and Oregon), with 
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farm herds typically 4 to 5 times larger, produced 35% of the nation's milk in 1997, up 

from 21% in 1980. Recent changes in agriculture have also changed the demographics of 

Midwestern rural areas, for example, drawing in and creating whole new communities of 

immigrants, often of Hispanic descent, to work at meat packing, slaughterhouses and 

concentrated animal feeding operations (Schlosser 2001). In contrast to other regions, 

however, the total number of hired farm workers in the Midwest dropped between 1990 

and 2002, from 214,000 to 142,000, with 63% of those workers, the majority of them 

white, involved in livestock production (USDA-ERS 2003). 

Region of Resistance 

That farmers in the Midwest have been a source of social upheaval and political protest 

can be difficult to remember, especially in the context of the predominant (self-) portrayal 

of the region as home to law-abiding, conflict-avoiding, and above all nice people. In the 

past, however, farmers in this region have struck back at what they saw as economic evils 

represented by "banks, railroads, wheat elevator companies, inflation and government 

policies," (Vogeler 1981, 276; Taylor 1953). In her book Roots of Reform: Farmers, 

Workers, and the American State, 1877-1917, Elizabeth Sanders reminds us that farmers, 

and those dependent upon them, provided the impetus and political muscle for much turn 

of the century Progressive Era reform. She explains how farmers and the merchants and 

manufacturers who serviced them, were then by far the most numerous class, and capable 

of "political action at the highest level." Sanders describes the serious threat presented by 

farmer and labor movements, but also their ultimate loss of ground as farmers groups 
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won over individual pieces of reform legislation (e.g., the 1886 interstate commerce bill 

and the 1914 Clayton antitrust bill), but gradually lost in the larger picture as the puzzle 

was put together by opposing corporate interests in financing, trade and transportation. 

Is the era of farmer protest completely gone, shrinking with the relative number of 

farmers in this country (McConnel 1969)? Certainly, there is nothing like that now, but 

scholarship (including this effort here) continues to acknowledge and document points of 

resistance, areas of difference and coalescences of people and energy. The farm crises of 

the '80s hit hard in the Midwest, and in extensive interviews with Com Belt farmers, 

David Lighthall and Rebecca Roberts found two diverging trajectories of farmer response 

in which larger farmers engaged more capital and more technology to produce more, 

while others minimized inputs, developed new technologies and increased the diversity of 

products, (Lighthall 1996). Lighthall and Roberts documented a structural cormection 

between scale of operations, household labor capacity and willingness to experiment and 

take on more complexity in production processes, all of which pave the way towards 

certain types of production. The research also noted the combination of innovativeness 

and risk-taking in many farmers committed to trying something new to save their farm 

and be able to pass it along to the next generation. These farmers notably formed 

Practical Farmers of Iowa (PFI) in the mid-1980s, with the explicit goal of increasing 

profits via integration of ecological factors into cash grain production, (Lighthall & 

Roberts 1995). Thus, even in America's heartland, thoroughly dominated by 

conventional commodity agriculture, local farmers are forming their own groups. 
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organizing around their own goals (practicality being a central one in this case), in order 

to respond to and manage larger transformations (Hinrichs 2003). As I will talk about 

extensively in these pages, farmers' groups such as PFI play a critical role in creating safe 

and fertile ground for the growth and promotion of new or different ideas. In his work on 

the importance of locality in understanding economic restructuring, Brian Page writing 

on Iowa's pork industry, similarly describes the role of local farming communities and 

their "agrarian ideology" in shaping hog production in Iowa, as well as the roles of 

contract farming and expanding interests of input suppliers. Page also emphasizes the 

materiality of the agricultural enterprise - the extent to which the transformation of a 

plant or animal into a commodity presents a unique set of constraints to capital (1997, 

137). 

Lighthall and Roberts' also discuss how farmers were reacting to environmental issues -

the desire to avoid risks associated with heavy chemical use. The research I describe 

here, as well as research by others, also emphasizes the extent to which environment and 

health (and not only financial stress) has long provided a catalyst for radical changes in 

production practices (Salamon & Famsworth 1997). At the first biodynamic workshop I 

attended in eastern Wisconsin in 1999, for example, two out of the seven farmers 

attending informed me that health concerns (a serious disease in one case and 

grandchildren in the other) provoked them to explore other avenues of production. 

Neither farmer was certified organic or was altering their production practices in response 

to a market demand for chemical free products. 
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Despite anticipated changes due to the "industrialization of dairy," the traditional dairy 

belt (Minnesota, Wisconsin, Michigan, New York and Vermont) remains a key source of 

dairy products (about 40% in 1997, down from 47% in 1980), Wisconsin continues to 

rank first in dairy exports, and dairy in general is a major source of employment in the 

region (PATS 2001; USDA-ERS 2003). According to Jackson-Smith and Buttel, the 

penetration of industrial relations of production into dairy agriculture, moreover, has 

occurred more slowly and incompletely than many have anticipated, due to unique 

characteristics of the Midwestern dairy sector (1998). The authors point out that 

commercial dairy production is still dominated by relatively small farmers, most of who 

receive the majority of their farm income from the sale of dairy products. They also 

point out that the social relations of Midwestern dairying remain distinctively non-

industrial: while most dairy farms have always utilized modest amounts of hired labor, 

only a minority have any full-time hired help, often a family member. There is relatively 

little absentee ownership of dairy assets; most operators of dairy farms are full- or part-

ovmers, and a majority of the land in dairy operations is owned by the person operating 

the farm. In addition, the researchers argue that many of the state-of-the- art, capital-

intensive dairy production technologies ~ total mixed ration (TMR) equipment, 

automated or computerized feeding systems, recombinant bovine somatotropin (rBST), 

full-confmement housing and contract heifer raising — are being adopted only on a 

limited basis, and sometimes by small, family-run operations. The authors also note 

strong individual and organized resistance to many of these "industrial-type" irmovations, 
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and the development of alternative, less capital intensive strategies such as management 

intensive rotational grazing (MIRG). 

Alternative Agriculture in the Midwest 

The Midwest has hosted a number of innovations in alternative farming, including 

MIRG, or the "grazier movement," which has offered an alternative to traditional 

confinement dairy, and revolutionized practice in parts of the region, (Hassanein 1999).^ 

Western Wisconsin is also the birthplace of Organic Valley, the nation's largest organic 

farmer's cooperative in 2003. Organic Valley was originally named CROPP, or Coulee 

Region Organic Producer Pool, for the dramatic ridge-and-ravine geography of the area. 

Organic Valley supported over 600 organic farmers in 2003, many of them on small 

Midwestern dairy farms, who without the higher prices gained from organic production 

and the support of the cooperative, would no longer be part of the rural landscape. 

Physical geography has played a key role here in the blossoming of an alternative culture 

in Western Wisconsin, as the coulees have offered pockets of relatively inexpensive land 

(the farmland is higher quality on the ridge tops), relatively close to urban markets and 

with plentiful water which, in comparison to other areas that are isolated, very arid, or are 

experiencing heavy real estate pressure, has made it possible for a number of smaller, 

diversified operations to get started and to survive (AFT 2003). 

2 
According to Jackson-Smith and Buttel (1998), MIRG is utilized by a larger percentage of Wisconsin 

dairy operators than is rBST (roughly 15 and 12 percent, respectively, in the spring of 1997. 
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State involvement in alternative agriculture varies greatly across the region. Minnesota 

and Iowa, for example, have committed far more resources towards promoting organic 

agriculture than has Wisconsin, despite the dairy state's remarkable performance in this 

arena. Wisconsin is third in the nation for the number of certified organic farms, 

covering 91,000 acres, and is first in both total organic livestock and organic milk cows 

(Mariola et al., 2003). Yet, tmlike Mirmesota, Wisconsin's Department of Agriculture 

has done very little to promote organic products; unlike Michigan, Wisconsin does not 

have a state Organic Advisory Committee; and unlike Iowa, Wisconsin does not have a 

state organic certification program, an aggressive state university organic research and 

demonstration program (ibid, 15). It is not difficult to understand this as a conflict of 

longstanding interest on the part of the state in status quo agriculture. According to 

Ingolf Vogeler (1974), Wisconsin in 1886 was the site of the earliest farmer "institutes" 

at the University of Wisconsin, at which dairy farmers came to learn and worked 

collaboratively with scientists in exchanging information. From early on, farmers and 

university extension (with the support of the state legislature) worked closely together to 

continually improve the performance of Wisconsin's dairy sector and to continue to earn 

Wisconsin it's moniker: the Dairy State. However, this establishment commitment 

reflects negatively in the state's official support for alternative enterprises, and 

underscores the very marginalized existence supporters of alternative agriculture led for 

many decades in the region. (This may also perhaps explain a relatively high level of 

indebtedness among Wisconsin farmers in the 1970s and high loss of numbers of farms in 

the 1980s compared to other states in the region (PATS 2001; Vogeler 1974, 117). 
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FIGURE 3.1. CERTIFIED ORGANIC ACREAGE & OPERATIONS, 2001 (USDA ERS 

Online Organic Briefing Room). 
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The Midwest is the top producer of organic field crops in the U.S. (see Figures 3.1 and 

3.2), and farmers here have been producing organic field crops to meet the demand for 

organic soybeans and other field crops from Europe and Japan that arose in the 1980s. 

The Midwest and high plains farmers, therefore, have been some of the earliest, and most 

successful, larger-scale organic farmers in the U.S. These developments have promoted 

the institutionalization of certification in this region also, since international certification 

is necessary in order to access the markets overseas. The region hosts several large 

alternative agricultural conferences each year along with innumerable smaller meetings, 

workshops and field days. The Center for Integrated Agricultural Systems at the 

University of Wisconsin has helped foster a number of altemative farmers information 

networks, reflecting the vibrancy of the alternative farming effort in this area. 
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Community-supported agriculture is a thriving and successful venture in the region 

(Madison, Wisconsin alone supports 13 CSAs), as are farmers' markets. Madison, for 

example, hosts the largest farmers' market in the country, as well as a number of smaller 

ones around the city every week throughout the spring, summer and fall. 

FIGURE 3.2. TOP PRODUCING ORGANIC CROPLAND STATES, 2001 (USDA 
ERS Online Organic Briefing Room). 
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In an analysis of U.S. organic food markets, Luanne Lohr tabulated the number of 

organic enterprises around the country divided up into four regions: West, North Central 

(including the area focused on in this research). South and Northeast (See Table 3.1). 

Her data reveals that while the western region has a higher number of supermarkets and 

restaurants, the north central region (including Wisconsin, Mirmesota, Ohio, Michigan, 

Illinois, Indiana, Kansas, Nebraska, Iowa, Missouri and North and South Dakota) harbors 

higher numbers of farmers and farmer's markets. 
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TABLE 3.1. GEOGRAPHIC DISTRIBUTION OF ENTERPRISES BY SECTOR BY 
REGION 1997 (Lohr no date). 

Sector/Region North 
Central 

West South Northeast US Total 

Organic Retailers 229 344 259 389 1,221 
Organic Supermarkets 28 78 48 37 191 

Natural Food Restaurants 285 801 355 653 2.094 
Handlers 106 375 77 166 724 

Farmer Markets 669 378 440 561 2,048 
CSA Farms 209 200 69 358 836 

Farmers 1,771 1,492 491 1,114 4,868 

A History of the Alternative Critique 

At this point, I turn from a description of the geography, history and economics of 

Midwestern agriculture, to consider developments in ideas about soil fertility that had an 

impact on the development of agriculture. I also present the work of three people who 

put forth alternative ideas about soil fertility, people who are viewed as founders of 

alternative agriculture by those currently advocating for, and practicing, alternative 

agriculture in the Midwest. 

Alternative agriculture, as a critique of an industrial, chemical-intensive approach to food 

production has been on the scene almost as long as industrial farming itself. In 1840, 

Justus Liebig, widely acclaimed as the founder of modem agricultural chemistry. 

^ In her book, Alternative Agriculture, A History from the Black Death to the Present Day, Joan Thirsk 
describes four major shifts in Western agriculture between what she describes as mainstream and 
alternative agriculture. Responding to fundamental imbalances between supply and demand, Thirsk argues, 
farmers have repeatedly been driven to seek out different crops and production methods. Of the 
contemporary wave of alternative production she wrote: "Judging by the experience of the three previous 
phases of alternative agriculture... solutions are likely to come from below, from the initiatives of 
individuals, singly or in groups, groping their way, after many trials and errors, towards fresh undertakings. 
They will follow their own hunches, ideals, inspirations, and obsessions...the state may help indirectly, but 
it is unlikely to initiate...and it may positively hinder," (1997, 256). 
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published Organic Chemistry in Its Applications to Agriculture and Physiology. Liebig's 

book arrived at a time when farmers in the U.S. and Europe were struggling to increase 

the productivity of soils, some of which were either never terribly fertile to begin with, as 

in many parts of the northeastern U.S., or had been overexploited by frontier economies 

(Hart 1991). The book received enthusiastic reviews in the United States, and was hailed 

for its "invincible power" and the "extraordinary value" of its contribution (Rossiter 

1975, 20). Liebig's principle contribution was the first convincing explanation of the 

dominant role of certain soil nutrients ~ nitrogen, phosphorous and potassium, or potash -

- in plant growth. His model showed how aqueous solutions of nitrogen, phosphorus and 

potassium applied to the soil are directly absorbed by plants from their roots. This 

provided farmers with a new focus for how to amend their soils in order to promote the 

fertility needed by crops in order to grow successfully. U.S. farmers were seeing 

increased demand for food from cities, and also competition from farmers in western 

states. Improving soil fertility through the recycling of waste and composting were 

common ideas in the mid 19"^ century, especially as growing cities were producing more 

waste. However, the introduction of guano and then superphosphate, a concentrated, 

more transportable and less odorous solution, provided a much quicker fix for farmers' 

soil fertility problems (Barton 2001). 

Liebig's work is said to have laid the cornerstone for the development of today's massive 

synthetic fertilizer industry, which expanded particularly rapidly after the ends of the 

world wars, when the war and chemical manufacturing industries were in search of new 
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markets for their products (Blum 1992, Foster and Magdoff 1998; Smil 1999). At first, 

Liebig's contributions only intensified a sense of crisis in agriculture as farmers became 

more aware of the depletion of soil caused by repeated years of cropping, and also 

encountered difficulties obtaining fertilizers - one source was bird guano from Peru 

(Foster & Magdof 1998, 33). However, through the turn of the century and beyond, this 

approach to soil fertility took hold as, with government support, commercial networks 

became established and suppliers developed new ways of mining, manufacturing and 

selling chemical fertilizers. One of the initial main functions of agricultural extension in 

this country was the testing of the numerous "miracle" fertilizers that soon began to flood 

the market (Marcus 1985; Rosenburg 1997). David Danbom in The Resisted Revolution 

(1979), has described the use of chemical fertilizers as one piece of a whole new 

production process that began to emerge between the world wars in response to an urban-

and state-based agenda for cheap food and a more industrialized, "efficient" agriculture. 

To "make the farmer a productive supplement to the increasingly dominant industrial 

sector" the production process was gradually redefined on the basis of "scientific" 

agriculture toward a more linear system with off-farm inputs, not the least of which was 

the knowledge of how to farm (Danbom 1979; viii). The Smith-Lever Act of 1914, 

establishing university cooperative extension, was instrumental in the "scientization" of 

" Ironically, as often as Liebig is associated with a synthetic fertilizer approach to soil fertility management, 
he is also hailed as a "precursor of today's ecologists." In later work he issued entreaties to economize 
fertilizer use and to recycle nutritive elements on European farms, and his arguments informed Karl Marx's 
critique of capitalist agriculture (Foster and Magdoff 1998, 35). His work is one example among many 
that I discuss here, of scientific work being appropriated by different "sides" to advance their own 
purposes. 
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agriculture (Knobloch 1996; Neth 1995; Perdue 1995; Vogeler 1981). As we will see, 

however, this has not been a smooth, uncontested path. 

Chemical Reactions 

In the first decades after the turn of the century, problems with soil fertility plagued 

farmers in the U.S. and Europe. Farmers encountered new soil problems with the 

"chemical" fertilizer approach, including reduced fertility as a result of the diminished 

organic matter content, deteriorated structure and increased erosion (Blum 1992). Larger 

scale economic crises and agricultural price collapses also pressured farmers to increase 

yields, even at the cost of longer-term fertility (Hansen 1991). Working in India in the 

1920s, the British botanist Sir Albert Howard connected the importance of organic matter 

and "humus" in the soil to the health of crops and livestock - a foundational concept in 

organic farming (Barton 2001; Blum 1992; Gieryn 1999). In 1924 Rudolf Steiner, gave 

his lectures on biodynamic agriculture, in response to pleas for help from European 

farmers experiencing loss in soil fertility and diminished livestock health. His lectures 

form the foundation of biodynamic agriculture. William Albrecht, a foundational figure 

in the "eco-agriculture" movement that I examine here, began his research on soil fertility 

at the University of Missouri. Issues of erosion and soil fertility loss were recognized on 

a massive scale in the 1930s, of course, during the U.S. Dust Bowl. The 1938 and 1939 

USDA Yearbooks of Agriculture, contain hundreds of pages of assessments and 

recommendations from soil scientists and agricultural scientist, recognizing the 

importance of biological soil health, organic matter and connections between soil fertility 
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and livestock and human health (USDA 1938, 1939). William Albrecht authored a 

chapter in the 1938 USDA yearbook on the importance of organic matter in soil to crop 

yields. 

Table 3.2 provides a timeline of major developments in U.S. alternative agriculture. The 

timeline emphasizes how early and how many different people were engaged in issues of 

soil fertility and health and in creating alternatives to the emerging chemical agriculture. 

In response to efforts by respected scientists like Waksman, Albrecht, Howard and 

others, and in response to the tremendous ecological lesson of the dustbowl, it appeared 

that in the early 1950s, the United States was actually poised to embrace a more 

ecological model of agriculture (Barton 2001; Merrill 1983). Government publications 

from the USDA in the 1930s and 1940s considered the importance of ecological cycles, 

the complex nature of soil fertility, of cormections between soil health and livestock and 

human health. 

TABLE 3.2. TIMELINE OF DEVELOPMENT OF U.S. ALTERNATIVE 

AGRICULTURE 

Relevant U.S.-Wide 
Events 

Organics Biodynamics Ecoagriculture 

1900 Rudolf Steiner lectures 
at Berlin Theosophic 
Society 

1910 
1911 - Farmers of Forty 

Centuries: Permanent 
Agriculture in China, Koret 
and Japan, by F. H. King 

1913 - Steiner separates 
from the Theosophic 
Society and founds 
Anthropo sophical 
Society. 

1918 - William Albrecht 
begins publishing work 
on importance of organic 
matter and nitrogen in 
soil. 
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Relevant U.S.-Wide 
Events 

Organics Biodynamics Ecoagriculture 

1914 - Smith-Lever Act 
est. coop, extension. 

1919 - The War Garden 
Victorious by Charles 
Lathrop Pack. 

1920 1920s-30s - Sir Albert 
Howard, imperial 
botanist, begins 
agricultural research in 
India. 
Mokichi Okada begins 
"Natural Agriculture" 
in Japan. 

1923 - Rudolf Steiner 
gives his Agricultural 
Course in Koberwitz. 
Dies later that year. 

1930 
USDA establishes Soil 

& Conservation Service. 
1938 - USDA publishes 
Soils and Men 
Agricultural Yearbook 
1938, which includes a 
chapter by Albrecht on 
organic matter in soil as 
"our most important 
national resource." 

1939-USDA 
Agricultural Yearbook, 
Food and Life. 

Ehrenfried Pfeiffer 
establishes biodynamic 
research lab in Spring 
Valley, NY. Begins 
publication of the 
Journal of 
BIODYNAMICS. 

1930s - Albrecht begins 
publishing work on the 
importance of calcium in 
soil fertility, and of 
connections between 
livestock health and soil 
nutrients and health. 

1940 
40% of all U.S. 

vegetables are produced 
in Victory Gardens. 

1948-U.S. Plant Soil 
and Nutrition Lab 
publishes, Factors 
Affecting the Nutritive 
Values of Food. 

1949 - Sand County 
Almanachy Aldo 
Leopold. 

1940-Su- Albert 
Howard publishes An 
Agricultural Testament. 

1943 - Lade Eve 
Balfour publishes The 
Living Soil 

1945 - J.I. Rodale, 
editor of recently founded 
Organic Gardening & 
Farming Magazine 
publishes Pay Dirt: 
Farming & Gardening 
with Composts, with an 
introduction by Howard. 

Soil and Health 
Foundation founded by J. 
I. Rodale. Later became 
the Rodale Institute. 

1942 - The book 
Biodynamic Farming 
and Gardening. 
published by Ehrenfried 
Pfeiffer. 

Albrecht publishes 
work on soil fertility 
and human 
health e.g. Soil Fertility 
and national Nutrition." 
Journal of American 
Society of Farm 
Managers and Rural 
Appraisers. 1944 

1947: "Soil fertility 
as a Pattern of Possible 
Deficiencies." in the 
Journal of the 
American Academy of 
Applied Nutrition. 
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Relevant U.S.-Wide 
Events 

Organic® Biodynamics Ecoagriculture 

1950 Josephine Porter 
working on and 
teaching about 
biodynamic 
preparations in Cherry 
Valley, PA. 

"Pattern of Caries in 
Relation to the Pattern of 
Soil Fertility in the Unitec 
States." Journal of 
Osteopathy and Dental 
Journal of Australia. 

1960 
1962 Rachel Carlson's 
Silent Spring published, 
documenting negative 
consequences of 
agricultural chemical use. 

1967 British Soil 
Association sets its first 
standards for organic food 

1967 - Student Garden 
Project, UC-Santa Cruz. 
Charles Chadwick 
introduces French 
Intensive system to U.S., 
inspiring John Jeavons 
and "biointensive" 
gardening movement. 

Steiner's lectures made 
available to general 
audiences. 

Charles Walters, 
working for the 
National Farmers' 
Organization, reads 
William Albrecht's 
work. 

1970 

U.S. Environmental 
Movement gains 
momentum 

1970 - Nobel Peace prize 
awarded to Norman 
Borlaug for his work in 
developing high yielding 
strains of wheat and rice. 

1971 - Maine Organic 
Farmers & Gardeners 
Association. 

1973 California Certified 
Organic Farmers first 
organization to certify farms 
in North America. 

1974 - Oregon passes firsi 
state organic law. 

1977 - Fu-st International 
Federation of Organic 
Agriculture Movements 
meeting, Sissach., Switz.. 

1970 - Fu-st U.S. 
biodynamic farm 
established in 
southeastern Wisconsin 

1971 Charles Walters 
begins publishing Acres 
U.S.A. & hosting annual 
"Ecoagriculture" 
conference. 

1980 
1988 USDA's 

Sustainable Agriculture 
Research and Education 
program is established, 
providing competitive 
grants to support 
sustainable and organic 
research. 

1988 - Washington 
becomes the first state to 
develop organic standards 
and implement an organic 
certification program. By 
9000 1 will havp 

1980 California passes a 
state law defining organic 
standards. 

1981 - Rodale Institute 
begins Farming System 
Trails. 

1984 - Organic Foods 
Production Association of 
North America, later the 
Organic Trade Asso., 
established to represent 
growing organic sector. 

1980 - Demeter 
Association, Inc. (the 
US branch) certified 
its first Biodynamic 
farm in 1982. 

1984 Michael Fields 
Agricultural Institute 
founded. 

1985 Josephine 
Porter Institute 
founded in Woolwine, 
VA in her honor, to 
carry on her work 
making preparations 
anH rp:<;parr.hina 
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Relevant U.S.-Wide 
Events 

Organics Biodynamics Ecoagriculture 

such programs. 
1988 -USDA's 

Sustainable Agriculture 
Research and Education 
program established, 
funded at $3.8 million. 

1989 Alar scare leads 
Center for Science in the 
Public Interest to gather a 
petition of some 236,000 
signatures asking federal 
legislature to pass an 
organic law. 

biodynamics. 

1990 - Passage of the Organic Foods Production Act 
requirmg USD A to develop national standards and 
regulations for organically produced agricultural 
products. Organic retail sales reach $1 billion in the 
U.S. 

1994 - FDA approves genetically engineered 
Bovine Growth Hormone to increase milk production. 

1997 ~ FDA approves food irradiation (ionizing 
radiation) as a method for killing bacteria in beef. 

1997 — USDA releases the first proposed National 
Organic Program and receives a record 275,000 
comments voicing considerable opposition to genetic 
engineering, irradiation and sewage sludge in organic 
production 

1990 - Passage of the Organic Foods Production Act 
requirmg USD A to develop national standards and 
regulations for organically produced agricultural 
products. Organic retail sales reach $1 billion in the 
U.S. 

1994 - FDA approves genetically engineered 
Bovine Growth Hormone to increase milk production. 

1997 ~ FDA approves food irradiation (ionizing 
radiation) as a method for killing bacteria in beef. 

1997 — USDA releases the first proposed National 
Organic Program and receives a record 275,000 
comments voicing considerable opposition to genetic 
engineering, irradiation and sewage sludge in organic 
production 

2000 -USDA releases the second proposed National 
Organic Program (NOP). 

The Embracing of NPK 

However much those pages of the USD A yearbooks proclaimed the value of soil organic 

matter content, trace elements, and the importance of an ecological approach in 

agriculture, however, mainstream agriculture in the latter half of the 20 century did not 

embrace these concepts. The 1950s saw a definite trend toward an increasingly chemical 

and hi-tech approach to farming (Barton 2001). Government publications from this time 

say very little about the importance of organic matter and the complexity of soil fertility. 

While Rodale continued to publish books on organic agriculture, it was not until later in 

the 1970s that soil scientists and others began to write and publish about alternative 
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agriculture and the importance of organic matter in soil fertility (e.g. Oelhaf 1978; Wolf 

1977). 

In the books that I analyze in the next pages, it is possible to hear the frustration from the 

authors about this shift in establishment support, away from the kinds of agriculture they 

believed a fundamental part of a healthy and just world. The visions of Howard and 

many others were thwarted, in part, by changes related to war. In the 1950s, chemically 

intensive industries associated with WWII and the Korean War, were in search of new 

markets, and the late 1950s saw substantial funding become available from both industry 

and government for research into the use in agriculture of what were previously "war 

materials," (Foster & Magdoff 1998). In his book on the history of synthetic ammonia, 

from which nitrogen fertilizer is made, Vaclav Smil reports that global output of 

ammonia synthesis tripled during the 1950s, nearly one-third of it from U.S. sources. He 

writes, "construction of new ammonia plants was one of the early examples of a truly 

global business endeavor: a relatively small number of American, European, and 

Japanese engineering firms that held patents.. .were eager to design new plants, oversee 

their construction, and help in launching their operation anywhere in the world," (Smil 

2001, 116). A main feature of these plants was the production of agricultural fertilizers. 

The availability of these chemical fertilizers accompanied the unfolding of a whole new 

technology of food production involving hybrid seeds and specialized machinery as well 

as chemical fertilizers, which paved the way for an impressive increase in crop yields in 



95 

the U.S. and set the stage for the Green Revolution, an approach to crop production that 

was exported to many other countries. 

In terms of academic research, scholars have noted that increasing emphasis during this 

period, on specialization and frequent publications in research, did not support "systems" 

research such as that required by sustainable agriculture (Harwood 1984). This is another 

sore point with the authors I investigate in this chapter, two of whom were closely tied to 

academic institutions. Since before the turn of the 20^ century, agricultural scientists 

pursued a somewhat paradoxical agenda of serving a rural constituency and gaining 

academic freedom and independence from that same demanding constituency of farmers 

(Rosenberg 1997). Although the timing and trajectory were undoubtedly different in 

Britain than the U.S., it is clear from reading Howard and Albrecht (both of whom, as I 

will detail, complain at length about specialization and reductionism in mainstream 

science) that they shared concerns about the general development of agricultural science. 

An additional issue confounding a more ecological approach to agriculture was the 

biological and logistical complexity of composting, especially regarding urban waste 

issues, which proved to be a thorny problem, easily sidestepped, at least in the short term, 

by relying on chemicals for fertility, (Blum 1992). Figure 3.3 charts the rise of the use of 

NPK in the U.S.A. between 1960 and 2001. 

This "NPK approach" to agriculture, as we will see, is the nemesis of alternative 

agriculture proponents, who describe NPK with terms like "toxic rescue chemistry." 

They have a gorilla of an opponent. NPK informs the soil fertility management regimes 
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of the majority of U.S. farmers, who routinely administer industrially produced chemical 

fertilizers to promote plant growth (Padgitt et al. 2000). Daily decisions by farmers 

about how to manage cropland impact around 375 million acres of land across the U.S. -

some 25% of land in the lower 48 states. The current use of synthetic fertilizers on 

cropland in the U.S. is impressive - some 20.9 million nutrient tons in 1993.^ On com in 

major producing states alone, commercial nitrogen was applied to 98 percent of 61.2 

million acres in the year 2000, at an average application rate of 137 pounds per acre.® 

FIGURE 3.3. U.S. COMMERCIAL FERTILIZER USE, 1960-2001. (USDA-ERS, 
Online Ag Chemical Briefing Room 9/03.) 
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The "hi-intensity" agricultural system of which NPK is a part, has been the target of 

academics as well as alternative farmers and activists, and has been implicated in serious 

^ Estimates are for nitrogen, phosphate and potash. Worldwide nitrogen fertilizer applications now exceed 
7X10' tons per year, with tremendous environmental impact since half to two-thirds of nitrogen fertilizers 
enter terrestrial, freshwater and marine systems (Tilman 2000). Global consumption of industrially-
produced nitrogen fertilizer neared 85,700 kt in the year 2000 (Smil 2001). 
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environmental degradation, profoundly abusive labor practices, maldistribution of the 

foods produced, and the dominance of major agrichemical and food processing 

corporations over increasingly small and disenfranchised communities of farmers, (Allen 

1991; Busch 1994; Buttel 1986; Goodman 1997; Goodman & Watts 1997; Grieder 2000; 

Schlosser 2001; Tilman 1998). Even the Federal goverrmient has raised concerns about 

the environmental costs of NPK, and has published many reports on how nitrogen-

loaded runoff from farms fuels the depletion of oxygen in a large part of the Gulf of 

Mexico and contributes to a severe hypoxic area devoid of marine life, called the "dead 

zone," an area of some 7,000 square miles. The U.S. EPA reports that fertilizer runoff 

contributed to 72% of impaired streams and 56% of impaired lakes in 1992 (Lin, et al. 

1995), and links nitrate pollution of drinking water with "blue-baby syndrome" in 

exposed infants (Knobeloch et al. 2000). According to some critics, even in the face of 

damning cnvirormaental evidence farmers operate under such high levels of risk, that 

heavy fertilizer use becomes a kind of insurance for the highest possible yield. Longer-

term impacts of burnt out soil and polluted waterways from runoff are externalities most 

farmers cannot afford to contend with (Benbrook 2003a). 

Just as Liebig himself argued for an ecological understanding of agriculture, 

establishment science does not necessarily support the single-minded emphasis on NPK 

seen in conventional soil fertility practice. It has been argued, on the contrary, that a 

significant amount of peer-reviewed science supports a much more diverse approach to 

® Source USDA-ERS: http;//www.ers.usda.gov/Briefing/ARMS/. 

http://www.ers.usda.gov/Briefing/ARMS/
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soil fertility, one in agreement with alternative approaches (Bunch 2001). Conventional 

agricultural science and soil fertility practice ignores such evidence, and treats soil as 

inert and homogeneous, a receptive medium for large amounts of chemical N, P and K, 

n 

understood as necessary to produce a high-yielding crop. 

Although I have not pursued a discourse analysis of the conventional portrayal of soil 

fertility, I can offer some general points of comparison to inform this study. Certainly no 

one would deny the importance of organic matter, trace minerals and good structure; and 

conventional sources of information suggest that farmers get out of the truck and scout 

their fields, document patterns of yield and drainage, take soil tests and crop nutrient 

samples, plan out nutrient applications for each field, go to meetings and talk to other 

farmers ~ recommendations that can also be found in many organic farming books. 

Scrutiny of magazine and website content and meeting and research agendas reveals, 

however, a huge difference in the amount of emphasis placed on soil fertility, and 

especially the role of organic matter and life in the soil. My analysis of conventional soil 

textbooks pulled from a library shelf reveals that materials preparing students for a career 

in soil science or in agriculture typically devote hundreds of pages to soil chemistry, soil 

mineralogy, physical properties of soil, soil formation and chemical fertilization, 

' This argument is akin to that of Barry Commoner, who has attacked the scientific establishment for its 
commitment to a "dogma" about the central role of DNA in all inherited traits. Commoner argues that the 
scientific, technological and corporate communities resist growing research that questions this theory. He 
points out that corporate interests in biotechnology risk disastrous environmental and human health 
consequences because their decisions are based on a theory that is a misguided reduction of the inherent 
complexity of life (Commoner 2002). The reliance of conventional agriculture on the NPK paradigm, 
another misguided reduction of the complexity of life in the soil, can be seen in a similar light. 
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reserving a small percentage for soil organic matter and biology, (Table 3.2; See also 

Bunch 2001). 

As we'll see, alternative approaches to soil fertility begin by calling attention to a larger 

natural or ecological production system within which a successful agriculture must work. 

o 
This system can be studied, experimented with, and actively managed. For 

biodynamics, "healing" the earth is a primary goal, and care of the soil is a first step in 

producing food sufficient for spiritual and physical well being of animals and people. 

These goals and orientations lead conventional and alternative agriculture in very 

different directions. Practitioners of alternative agriculture argue for entire realms of soil 

fertility and plant and animal health not considered in conventional approaches. In 

addition, knowledge of farming is understood to arise from the interactions of farmers 

and researchers with a particular place, in the context of ecological relationships. Lab 

research is necessary, but supplemental. The constellations of alternative ideas about 

agriculture are diverse and far flung, but in the context of steady rejection by the 

mainstream, those ideas might be better understood as a kind of wedge, driven by 

alternative proponents into a dominant food production science that treats soil as an inert 

substance for keeping crops upright. 

^ Divisions have been in environmental discourses between management-oriented environmentalists and 
ecologists who view humans as embedded in nature (Harvey 1996, 118). Alternative agricultural discourse 
on "productive nature" insists that farmers work within ecological mandates, but that they must also 
actively manage, and improve, the natural world. 
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TABLE 3.3. COVERAGE OF ORGANIC MATTER AND HUMUS IN SOME SOIL 
TEXTBOOKS. 

Book Title, Author(s) & Date Pages devoted to soil 
organic matter and humus 

Total pages 
(excluding index) 

Soils and Soil Fertility. Thompson and Troeh, 1978 28 500 

Soils An Introduction 4'^ Ed. Singer and Munnis, 
1999 

61 490 

Our Soils & Their Management. Donahue, Follet 
& Tullock, 1990 

2 550 

Soils, 6" Ed Miller & Donahue, 1990 59 750 

Soils in Our Environment, P"" Ed. Miller & 
Gardiner, 2001 

39 600 

An Introduction to the Scientific Study of the Soil 5"' 
Ed. Townsend, 1973. 

12 200 

Reading the Founders of Alternative Agriculture - Research Methodology 

With this background in place, I now introduce the work of three founders in U.S. 

alternative agriculture, and the texts that I have used to trace the developments of 

arguments and strategies that inform the development of an alternative agricultural 

science. How important are books, magazines and other written texts to the development 

and spread of alternative agriculture? According to the Organic Farming Research 

Foundation's 3'^'' Biennial Survey of almost 1,200 organic farmers, "other farmers" 

topped the list of information resources for production practices. Books, conferences and 

periodicals, however, followed in second place, and in fact were referred to more times in 

a year, (Walz 1999). Favorite authors listed included William Albrecht, Wendell Berry, 

Sir Albert Howard, Wes Jackson, the biodynamic author Herbert Koepf and Charles 

Walters, founder of Acres USA, both of whom I discuss in the next chapter on networks. 

Books published by Rodale Press and Acres USA received special mention by 
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respondents to the survey. Farming and gardening periodicals ranked third with Organic 

Gardening published by Rodale, and Acres, USA published by Acres receiving the most 

mentions.^ 

Books reveal shared and evolving ideas and connections between people over time, and 

bring new ideas to people. J. I. Rodale, for example, made specific mention of his 

"awakening" upon reading Sir Albert Howard's book on organics (USDA-NAL 1989). 

As I describe more in the next chapter, the publishing activities of Rodale and Acres 

U.S.A. have been critical to the development of alternative agriculture networks. The 

work of William Albrecht has been kept alive through the publishing activities of Charles 

Walters. Many books are kept in print by small and alternative presses. Bargyla 

Rateaver, an organic gardener and teacher in California and a pioneering voice in the 

development of organic ideas and practice, is one example. The Rateavers' publishing 

company was started to produce her textbook on organic agriculture for her classes at San 

Jose State and Sacramento State Universities in California in the 1970s. Critically, the 

company made other books available when almost no other publishers were doing so, 

books such as Hugh Corley's 1957 Organic Small Farming, Fertility Pastures and Cover 

Crops, by Newman Turner from 1955, Agriculture: The Only Right Approach, by P. H. 

Hainsworth originally published in 1954, and Gold in the Grass, by Margaret 

Leatherbarrow from 1954. 

' OFRF grouped responses to favorite periodicals according to acreage. In keeping with Garth 
Youngberg's observation that Rodale publications appealed more to smaller alternative farmers and 
gardeners, and Acres more to large scale alternative farmers (1978), respondents indicating Organic 
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Selecting the foundational works was a very straightforward process, as they are cited 

consistently in books and by people giving presentations, and clearly offer theories of 

agriculture and soil fertility upon which more recent authors build. Table 3.3 contains a 

list of the foundational key texts I relied on in this research, the selection of which was 

informed by attendance at several alternative agriculture meetings and workshops over 

three years, extensive reading of newspapers and magazines, a bibliographic check of 

citations in on-line agricultural texts, interviews with farmers, publishers, authors, 

scholars and others, and unflagging attention to a heavily-used list serve on alternative 

agriculture. 

I read these works following a research protocol in which I took notes on the arguments, 

words and images used and how that revealed: 

i) specific problems identified; 

ii) solutions proposed and technologies developed; 

iii) intended audience; and 

iv) larger stories and rationales for the importance of problem and who 
or what is involved in solving problems. 

In answering these questions I considered how Howard, Albrecht and Steiner were 

arguing their case and positioning themselves. This was in anticipation of investigating 

in what ways these arguments and strategies were picked up and used in the later 

Gardening as a favorite periodical farmed an average or 45.8 organic acres. For those indicating 
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development of the alternative networks focused on in the next chapter. I relied on 

Latour's circulatory model of science-making activities. My analysis follows two paths 

of investigation: One set of activities I refer to as "naming nature and making experts," 

involves activities we might readily associate with science - the labeling of parts of 

material nature, the identifying and defining of the natural world, their prioritization in 

explaining the functioning of a system, and the specific technologies developed. So, for 

example, Howard claims soil organic matter as his territory of investigation. He begins a 

complex process of building boundaries around the idea of organic matter, of defining 

humus (with the help of the work of other scientists, especially S. A. Waksman^'^), 

describing it, explaining its function, and connection and importance to the wider world. 

This also involves "making experts," and what Latour describes as the process of 

building colleagues, or "autonomization," ways in which people argue for a set of criteria 

of evaluation and reference - both essential aspects of creating expertise (FitzSimmons 

2002). This involves making connections with like-minded people in other institutions 

(Latour 1999, 102), and also importantly concerns the expectations set up in order for 

someone to be an expert, to be knowledgeable. Howard, as I will show, was very critical 

of institutions of agricultural science, and spent considerable effort in outlining what he 

saw as requirements for an expert. 

USA as a favorite periodical, average organic acreage was 214.2 acres (Walz 1999, 121). 
S. A. Waksman provided an important scientific emphasis on the biological aspects of soil, compiling 

many papers on the importance of soil organic matter and publishing it in a 1938 volume titled Humus: 
Origin, Chemical Composition, and Importance in Nature. 
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TABLE 3.4. FORGING NEW IDEAS FOR AGRICULTURE: FOUNDATIONAL 
ALTERNATIVE AGRICULTURE TEXTS. 

TITLE AUTHOR PUBLICATION 
DATE& 
PUBLISHER 
(including some 
reprint history) 

SCHOOL OF THOUGHT/KEY 
ELEMENTS 

An Sir Albert 1940; Oxford Organic Agriculture - composting. 
Agricultural Howard University Press. humus, organic matter, "feed the soil. 
Testament (1873- Republished many not the plant." 

1947) times by a variety of 
houses. 

Spiritual Rudolf 1993; Bio-Dynamic Biodynamic Agriculture - written 
Foundations Steiner Fanning & Gardening from a series of lectures given by 
for the (1861- Association, Inc., Steiner in 1924 based on 
Renewal of 1925) Kimberton, PA. Based anthroposophy, a "spiritual science," 
Agriculture on the 1^ German managing astral and etherical forces in 

edition of lectures from the soil. 
1984. Until 1963 this 
text was reserved as 
"internal working 
material" for 
Anthroposophy 
members. 

The Albrecht William 1975, Acres U.S.A., the Ecoagriculture - human & farm 
Papers Albrecht only publisher to keep animal health originate in the soil; 

(1889- Albrecht's work. "follow the cow." Sustainable farming 
1974) produced between 1918 is profitable farming. 

and 1974, in circulation. 

The second line of investigation involves activities I describe as "finding audiences and 

allies." Here Latour encourages us to think about how a person or someone as part of a 

network develops allies, and represents themselves in public. I use his suggestion to 

investigate the arguments that proponents make to the public about the state of 

agriculture, and the larger picture of society and the importance of alternative agriculture. 

What elements of mainstream discourse do they choose in order to gain larger attention? 
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In what context do they place their arguments? How do they relate the importance of 

their scientific contributions? As we will see, the connection of soil health and human 

health is a mainstay of all the arguments examined here for the importance of alternative 

agriculture to the world. The activity of finding allies involves efforts to cormect with 

other scientists and to the scientific endeavor in general. As we will see, although almost 

everyone I consider here is extremely critical of "science," they also all claim to be 

scientific. Who are the allies and who is the enemy in this effort? As part of this, I 

specifically looked for references to the work of scientists or to like-minded institutions. 

Sir Albert Howard 

Sir Albert Howard, developed his "Indore method" of composting while he was director 

of the Institute of Plant Industry at Indore, India. After completing his work abroad, he 

returned to England and wrote An Agricultural Testament (1940) describing his work. 

Inspired by his experiences in India, and by the writings of F. H. King'^ and S. A. 

Waksman as many at the time were, Howard argued that many of what he called 

"indigenous" practices contain ideas useful for Western agriculture, especially the focus 

on soil organic matter (in contrast to the use of a manufactured "chemical manure") in 

improving the fertility of soil. Howard returned from India full of ideas for improving 

agriculture and post WWI Britain. He joined other "organicists" in prescribing a whole 

natural program of improved nationhood through soil health. In his book, Landscape and 

'' King, former head of USD A Bureau of Soils, Division of Soils Management, and University of 
Wisconsin professor, published Farmers of Forty Centuries in 1911, in which he elaborated on the 
"permanent agriculture of the Far East." As a professor, he designed Wisconsin's round bam, as a 
"distinctively practical" innovation for dairy farmers (Vogeler 1986, 133). 
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Englishness, David Matless has written about Britain's organicist movement in the 1920s 

through to the post-war years, as "a self-consciously alternative-conservative sense of 

Englishness," (Matless 1998). He refers to the work of Sir Albert Howard as well as 

many other British authors of the "organicisf tradition, that eschewed the use of artificial 

fertilizers, condemned the role of the state in promoting their use, and promoted a 

particular version of English ruralism, which in some cases, although far less in 

Howard's work, promoted explicitly racist, nationalistic messages. Certainly, arguments 

can be made for parallels between the organicist movement in Britain and the Country 

Life movement here in the U.S., in their idealizing rural yeoman farming life (Danbom 

1979; Kimmelmann 1983). Howard's ideas about agriculture were very coolly received 

by establishment agricultural scientists in Britain, and he became increasingly critical of 

the scientific establishment as well as the dominant practices in agriculture (Gieryn 

12 1999). I will now turn to his texts for evidence of alternative "science making." 

Making Nature - Fertile and Powerful 

Soil fertility, Sir Albert Howard argued in An Agricultural Testament, can only be 

understood if it is considered in relation to "Nature's round," (1940, 22). In the 

introduction to his book, he wrote that instead of looking at soil fertility "in piecemeal 

fashion by the analytical methods of science," a proper investigation must look at the 

"wheel of life," the processes of growth and decay, and keep them in balance. Nature is 

In War in the Soil (1946), Howard attacks the research being carried out at the government supported 
Rothamstead Experimental Station in what was surely not a criticism to take lightly at the time: "The plot 
is "a small pocket handkerchief of land in charge of a jailor intent on keeping it under strict lock and key 
for a century; in other words it has fallen into the clutches of a Gestapo agent," (8). 
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Howard's "supreme farmer." An examination of the interactions of humus, mycorrhizae, 

and plants in a natural setting like the forest, for example, reveals "how the forest 

manures itself," (25). Later in the book he writes, "Nature has provided in the forest an 

example which can be safely copied in transforming wastes into humus - the key to 

prosperity." He elaborates, "Nature has gone to great pains to perfect the work of the 

green leaf by the previous digestion of carbohydrates and proteins. We must make the 

fullest use of this machinery by keeping up the humus content of the soil. When this is 

done, quality and health appear in the crop and in the livestock," (223). 

From statements such as these, we can see Howard presenting his argument that natural 

processes contain the examples and mechanisms to solve many human problems. He is 

particularly intent on calling attention to the processes of death and decay, especially as 

they occur in composting, which produce a miraculous and mysterious substance -

humus. Howard defines humus and refers to it throughout his work as a dynamic organic 

substance that provides nutrients, structure, resilience, and a whole complex of biological 

organisms that are critical to soil health, and ultimately the health of animals. Its 

influence on a plant is nothing short of profound, Howard insists, but its value "cannot be 

weighed and measured by the methods of the laboratory," (29). 

Like many scientists of his time, Howard suggests that nature can provide guidelines for 

human actions and behaviors (Mitman 1992). While he calls the readers' attention to the 

lessons possible from "Nature," however, he also emphasizes the ultimate power of the 
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natural world: "It must never be forgotten that living organisms and not human beings 

are the agents which make compost," he insisted. "These organisms exist 

everywhere...and govern what goes on in the compost heap from start to finish," 

(Howard 1972 (1947), 212). Compost prepared by the Indore Process, Howard made 

clear, was ultimately the result of nature's work, and therefore stands outside of the realm 

of politics and finance: "The method involves no patents, no special materials have to be 

sent for, and there is nothing secret about it'' he wrote. "The Indore Process.. .merely 

copies what goes on on the floor of every wood andforest. It has not been patented and 

will not be patented..."(italics in original) (212). As he works to identify the tiny animals 

that do the work of transferring waste to plant food, Howard painted a picture of Nature 

as a complex and powerful overseer. He saw no "hand to mouth existence about nature's 

farming," and "no squandering of reserves to be seen anywhere. Mother earth is 

efficient, plans ahead, and acts according to steadfast principles," (3). And, "Nature has 

provided, in the shape of alkali salts, a very effective censorship for all schemes of 

perennial irrigation, (1940, 154); "where the soil is infertile...where a mistake has been 

made in management, nature at once registers her disapproval through her Censors' 

Department.. .the crop is attacked by disease," (156). 

Howard's focus on life in the soil is not simply a reference to how many microorganisms 

inhabit the spaces between the soil particles. He is making an argument encountered 

frequently in alternative agriculture discourse as well as other contexts that life as a 

"whole" is larger than the sum of its parts. Opponents of Sir Albert Howard charged him 
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with "neo-vitalism," referring to a controversy that Liebig's work helped put to rest, that 

a "vital principle" in the soil in addition to mere chemicals makes plant growth possible 

(Gieryn 1999, 315). The vital principle was propounded by Goethe, whose work inspired 

Rudolf Steiner. In her book Death of Nature Carolyn Merchant charts a major shift in 

dominant world views, accompanying the development of modem science, from one that 

saw the cosmos as bound together as a living organism in 1500, to a very different 

perspective on the world as machine by 1700. Important to this research here she writes, 

"Although the mechanistic analysis of reality has dominated the Western world since the 

17^'' century, the organismic perspective has by no means disappeared. It has remained 

an important underlying tension, surfacing in such variations as the Romantic reaction to 

the Enlightenment, American transcendentalism, the ideas of the German 

Naturphilosophen, the early philosophy of Karl Marx, the 19"^ century vitalists, and the 

work of Wilhelm Reich'^," (1980, 228). These tensions also surface, as I show here, in 

alternative agricultural discourse. In contemporary discourse as well, which I examine in 

the next chapter, people continue to argue that the natural world is more like an organism 

than a machine, and refer to soil as "more" than just its physical and biological contexts. 

Making Experts 

Howard, a conventionally trained scientist, relied on scientific institutions for authority 

and credibility, even as he criticized conventional science and worked to change it. In his 

Reich, whose work was much maligned by establishment science, argued for the presence of "orgon," 
and its role in human health. His ideas are kept in circulation by some in the ecoagriculture network, which 
I discuss in this section. 
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research on Sir Albert Howard, Tom Gieryn (1999) describes Howard's "hybrid" science 

that he developed in India - a braid of his authority and education as a colonial scientist, 

of knowledge gained from Indian peasants practices, and of his understanding of how 

commercial interests could put his ideas into practice and authenticate his findings. 

Certainly, commercial interests were a key audience Howard sought for his work. The 

Kingatori Estate, a coffee plantation in Africa, for example, used Howard's work in 1933 

to begin composting wastes and improve soil fertility. The majority of Howard's book, 

An Agricultural Testament, is his presentation of evidence gathered from "forty years' 

work" as an agricultural scientist. He lays claim to his authority as an imperial botanist, 

presenting studies of mycorrhizal association and disease, the formation of alkali lands, 

the harmful effects of grass in orchards, as well as his analysis of the performance of a 

range of economic crops under the Indore process. 

But Howard wanted to go beyond the application of his work to address possibilities for 

improving the scientific process. In a chapter titled, "A Successful Example of 

Agricultural Research," Howard insists that good science begins with sensitivity to place: 

understanding the local nitrogen cycle and how humus develops and is used by plants in a 

particular place. Proper management strategies developed by scientists must take into 

account what is feasible for local farmers in terms of economics and labor. The costs of 

factory-made N prevent it from being a usable method, he argues. Howard's science of 

soil fertility is deployed within the conventional goal of increased yield, and he pursues 

an audience of commercial growers. He also insists, however, that what makes his 
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science worthy is his understanding of the local N cycle and locally available inputs and 

labor. 

While Howard puts forth ideas about how scientists can do a better job, he also asserts 

repeatedly that those who know the most about nature are not scientists but farmers, who 

therefore become necessary experts and sources of information for the development of 

good agricultural science. His writings laud "Indian cultivators" for their wisdom. He 

did not conceive of them as potential scientists, but he did provide them with an 

epistemic privilege often denied by scientists to peasants and others who work the land 

(Keller & Longino 1996, 278). He wrote: 

With no help from science, and by observation alone, (the Indian cultivator) has 
in the course of ages adjusted his methods to the conservation of soil fertility in a 
most remarkable maimer. He is by no means ignorant and backward, but among 
the most economical farmers in the world," (1940, 210). 

Howard has specific ideas for a more applied educational approach for future agricultural 

scientists who would be more open to working with this practical wisdom of peasant 

farmers. His idea of a good agricultural scientist is someone with "the makings of a good 

farmer, a sound training in science, and a first hand acquaintance with methods of 

research," (1940, 200). He wrote: 

A new type of investigator is needed. The research of the future must be in the 
hands of a few men and women, who have been brought up on the land, who have 
received a first-class scientific education, and who have inherited a special 
aptitude for practical farming. The approach to the problems of farming must be 
made from the field, not from the laboratory.. .The observant farmer and labourer, 
who have spent their lives in close contact with Nature, can be of the greatest help 
to the investigator. The views of the peasantry in all countries are worthy of 
respect; there is always good reason for their practice.. .they themselves are still 
the pioneers. Association with the farmer and the labourer will help research to 
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abandon all false notions of prestige; all ideas of bolstering up their positions by 
methods reminiscent of the priesthoods of the past, (1940, 221). 

Seeking Audiences for Soil and Health - Why Good Soil Matters 

The connection between soil quality and the quality of crops and ultimately human health 

forms the mainstay of almost all arguments for an alternative agriculture. These 

connections were made much more explicitly by Howard, Albrecht and Steiner than by 

more recent proponents, reflecting a change in strategy and what is conceived as 

acceptable scientific evidence (about which I say more later). Howard and his colleagues 

were fully convinced that included in the price paid for a sick agricultural system was 

human and livestock health, declining as a result of food grown on depleted soils (e.g. 

Balfour 1950). Howard wrote, "Diseases are on the increase. With the spread of 

artificials and the exhaustion of the original supplies of humus, carried by every fertile 

soil, there has been a corresponding increase in the diseases of crops and of the animals 

which feed on them," (1940, 19). Howard's book. An Agricultural Testament, contains a 

chapter on "Soil Fertility and National Health," in which he argues that while the 

scientific evidence is not yet available, we can see by looking at groups of people, like 

the Hunzas of northern India, a strong connection between their ancient irrigated terrace 

system, the high quality produce they consume and their "superior physique." This 

connection between personal health and soil health was of critical interest to J. I. Rodale, 

and was his stated rationale for bringing Howard's work to the attention of readers of his 

magazines (USDA-NAL 1989). 
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Allies in Critiquing Science 

Howard also sought support from the large number of people concerned about the 

relentless pace and brutal changes of industrialization, and who looked to agriculture and 

rural life as a refuge from these processes (Harvey 1996). As handmaiden to the 

industrial revolution, science and technology were a key focus of Howard's criticisms of 

the contemporary state of agriculture. Conventional agriculture, in the mind of Sir Albert 

Howard, and as we'll see, Rudolf Steiner, and William Albrecht, was a mess. In the 

preface to his 1940 publication, An Agricultural Testament, Sir Albert Howard vsrote: 

"Since the Industrial Revolution the processes of growth have been speeded up to 
produce the food and raw materials needed by the population and the factory. 
Nothing effective has been done to replace the loss of fertility involved in this 
vast increase in crop and animal production.'"^ The consequences have been 
disastrous. Agriculture has become unbalanced: the land is in revolt, diseases of 
all kinds are on the increase: in many parts of the world Nature is removing the 
worn-out soil by means of erosion," (1940 ix). 

Conventional agriculture has pursued an industrial approach that breaks natural laws and 

relies on synthetic chemicals that abuse the natural base of agriculture — the soil, Howard 

argued. He was very explicit in his criticism of the institutional arrangements supporting 

scientific work. He vwote: 

"The factories engaged during the Great War in the fixation of atmospheric 
nitrogen for the manufacture of explosives had to find other markets.. .today the 
majority of farmers base their manurial programme on the cheapest forms of 
nitrogen, phosphorus, and potassium. What may be described as the NPK 
mentality dominates farming alike in the experimental stations and the country-

One historical example of the development of "industrial" agriculture, is a 1914 publication, Productive 
Poultry Husbandry. The author Harry R. Lewis describes "poultry plants" where "intensive and artificial" 
methods are used to raise 2,000 layers on a single farm, and where "all hatching and much of the early 
brooding is done by specialists who own and operate large commercial hatcheries," (p. 15). Two thousand 
birds is a tiny number compared to the million-chicken farms that now dominate the egg laying industry, 
however, this example indicates the history of intensification, verticalization of inputs, and "artificial 
methods" in American agriculture is hardly new. 



114 

side. Vested interests, entrenched in time of national emergency, have gained a 
strangle-hold," (1940, 18). 

In another publication, Howard elaborated: "the amalgamation of the artificial manure 

industry, the Ministry of agriculture, the experiment stations, the agricultural colleges, the 

agricultural press, and the.. .agricultural committees is complete. All urge upon the 

farmer and the gardener the use of more and more chemicals almost as a moral duty" 

(1946, 7). 

Howard also wrote about the institution of science, appealing to scientific colleagues who 

were dismayed by increasing specialization and reductionism in science: 

The instrument science and the subject (agriculture) at once lose contact. The 
workers in these institutes confine themselves to some aspect of their specialized 
field.. .the reports describe the activities of large numbers of workers all busy on 
the periphery of the subject and all intent on learning more and more about less 
and less... What would be the reaction of some Charles Darwin or Louis Pasteur 
of the future if circumstances had compelled them to remain in such an 
organization, working at some fragment of science? (1940, 189). 

He continued making an often-repeated point that while science is a powerful tool, it 

must not be used in the expectation of ultimately capturing the entirety of natural 

processes - some aspects of which involve the mystery of life and stand outside of 

scientific investigation: 

the insistence on quantitative results is another of the weaknesses in scientific 
investigation. It has profoundly influenced agricultural research.. .Many of the 
things that matter on the land, such as soil fertility, tilth, soil management, the 
quality of produce, the bloom and health of animals, the general management of 
live stock, the working relations between master and man, the esprit de corps of 
the farm as a whole, cannot be weighed or measured. Nevertheless their presence 
is everything.. .why, in a subject like this should there be some such insistence 
on...the statistical interpretation of figures? (1940, 197). 
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Liebig led agricultural science astray, Howard said, failing to recognize the importance of 

humus in his work because he "followed the science of the moment.. .(and) did not call in 

nature to verify his conclusions," (1940, 182). Nature will improve the science and 

practice of agriculture, Howard says, if its practitioners understand and work within 

natural laws. Science must be informed and guided by observations of the natural world. 

William Albrecht 

William Albrecht joined the soil science department at the University of Missouri after 

receiving his doctorate from that institution in 1919. He made a name for himself early 

on through work on soil inoculation for legumes, and then went on to research the 

chemical dynamics of soil and especially the importance of the relationship between 

mineral elements, particularly calcium, in soil fertility. He was a pioneer and champion 

of the "cation-balance," or "base saturation" theory of soil fertility, which focuses on the 

need for particular ratios or balances between nutrients in the soil, especially calcium, 

magnesium, and potassium. For Albrecht the presence of these nutrients and their 

balance was fundamental - no addition of compost or humus would improve soil fertility, 

if this basic requirement has not been met. 

As a result of this focus, Albrecht was not a supporter of what he called "the organic 

cult," and he believed firmly that chemical soil amendments were necessary in order to 

avoid mining the soil. He also did not distinguish between organic and chemical 

fertilizers, a point that kept his work from being published later by Rodale press, which 
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focused on approaches using exclusively organic methods. He also challenged the 

organic concept that legume crops add nitrogen to the soil, stating, "Soils must be well 

stocked with calcium, magnesium, potassium, boron, manganese, copper, zinc and many 

other "trace" (elements) before legumes will grow. Only after legumes have a balanced 

soil fertility.. .will those plants add the nitrogen of the atmosphere," (1996, 170). 

Albrecht's discoveries and methods were accepted in peer-reviewed scientific circles, 

although far from mainstream agronomic practice. He wrote about soil fertility from 

many angles. He was a strong advocate for the importance of organic matter in soils, as 

well as for his theories about an optimum ratio of minerals in soil. Albrecht also 

published a good deal on the connection between declining soil fertility and human, crop 

and livestock health, work that received far less mainstream attention than his chemical 

theories. He also contributed his opinions on science education, for example, in his 

chapters on "Education Versus Training," in Man's Role in Changing the Face of the 

Earth (Thomas 1956). 

Albrecht was a vocal critic of mainstream approaches to fertility management, especially 

soluble fertilizers. It also formed the core of his arguments against conventional soil 

fertility practices. He repeatedly called attention to chemical relationships involved in 

plant nutrition, and what he described as "insoluble but yet available" elements. This is 

purposefully in contrast to conventional approaches, which rely on aqueous (soluble) 

solutions of nutrients to feed crop plants (as do common houseplant fertilizers.) "The 

transpiration stream of water from the soil, through the plant, and into the atmosphere is 
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independent of the nutrient stream from the soil into the roots," Albrecht wrote (italics 

added). Consultants who currently practice the Albrecht approach tout the merits of rock 

powders and other inputs that amend the chemical makeup of the soil as a necessary first 

step toward good soil biology and ultimately good crop yields and healthy consumers. 

Making Nature: The Wisdom of a Cow 

Like Howard, Albrecht wrote of nature as a great, complex system, with specific laws 

that should guide human behavior. Albrecht wrote of nature as a mysterious, powerful 

and ultimately benevolent system. Soil fertility, for example, involved a "creative act by 

a soil when it grows our crop plants," (113). For Albrecht, nature is "balanced," and 

always female. Similar to Howard's forest floor he described nature's "virgin 

conditions," for example in which "nature was putting back in to the soil a .. .balanced 

diet of the plant's inorganic needs, but she was also building up a bigger supply of the 

plants organic needs," (1996, 258). In contrast to Howard's "wheel" of life, Albrecht 

referred to life's "stream." And while he acknowledged the importance of humus and 

organic matter, Albrecht was most fascinated by chemical relationships in the soil. The 

interactions between plant roots and nutrients, and the manner in which a plant root 

"gathers elements of nourishment from the supposedly insoluble, pulverized rocks that 

are weathering to give out their minerals," formed the center of Albrecht's work. 

Albrecht dedicated much of his scientific career to calling attention to the many nutrients 

responsible for plant health. While the majority of the agricultural world was focusing on 

NPK, Albrecht worked hard to champion the "trace" elements: calcium, magnesium and 
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iron, not to mention cobalt, boron and sulfur and others. His articles, spread out over 

more than four decades, repeatedly name these ignored elements, argue for their value, 

and describe the soil testing technologies available for detecting them, and the 

experiments engaged in to verify their presence, and their relationship with each other. 

Albrecht also presented an interesting mix of high and low tech approaches for 

understanding the importance of good soil. While his work described soil tests, assays 

and field experiments, it also advocated learning about nature via a very passive medium 

- namely by "following the cow" 

We need to start observing and judging the cow as she is a chemist on the hoof 
guiding her own nutrition. That observation and the subscription to her 
suggestions may well be exercised in advance of our judging her merely as so 
much beef carcass.. .Cows must have always been chemists of renowned 
capabilities to have done so well in keeping the stream of their own lives flowing 
all these year in spite of us, rather than because of us, (1958, 82). 

Albrecht's messages were not just for farmers seeking to understand the state of their 

pasture, but also for scientists to better understand connections between soil and livestock 

health. Albrecht insisted that crops fertilized with conventional soluble nitrogen were not 

nutritious forage. To know this, he wrote, all one has to do is watch how the cow, that 

messenger of nature and "chemist on the hoof," avoids grazing the lush growth that 

springs up around her droppings. He wrote, 

Testimony is given by the cow herself when she refuses to eat that green 
growth.. .even she tells us that one must be cautious to balance the nitrogen salts 
with all the other fertility.. .The cow.. .is classifying forage according to its 
nutritional value in terms of complete protein and all else coming with it, 
according as the fertility of the soil determines. As a biochemist.. .she is not 
satisfied with the value of the nitrogen in the ash multiplied by 6.25 and labeled 
"crude protein, (1996, 170). 
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Through the cow, Albrecht saw an opportunity to emphasize to his audience of farmers 

and cooperative extension scientists, the still unknown processes of nature that connect 

soil fertility and human health and well-being: 

As more folks, farmers and all of us think about the fundamental processes of 
creation by which the soil supports all that we call agriculture, we will not be 
contented with the mechanics of it. We will invest ourselves more in 
understanding the production of food for health, our major national wealth, 
according to the fertility of the soil. The cow, then, as the symbol of all that is 
living in agriculture along with all humans dependent on it, will be convincing us 
that not only animal health but human health too is dependent on the fertility of 
the soil, (1958,178). 

Making Experts 

Albrecht, like Howard, was an established scientist, but argued that scientists must share 

expertise with those who work the land. He advocated for a solid partnership between 

farmer and scientist: "In.. .research, the farmer too must share some of the thinking 

responsibilities. The experimenter in research may well think with, but dare not think 

for, the farm," (1958, 178). Like Howard, Albrecht pursued experiments, published 

research and worked with other scientists. At the same time, he used this calling card of 

expertise to suggest new methods and new directions for scientific research. Albrecht's 

focus on soil chemistry, and the required technologies to detect tiny substances and their 

relation to each other and plant health, as we will see, set the stage for a relatively high

tech alternative approach to soil fertility. He reminded readers often, however, of the 

importance of putting results back into the context of "nature's stream," of listening to 

observant farmers and of taking care to observe and follow nature, especially via the 

wisdom of the cow. 
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Audiences for Soil and Health 

William Albrecht published literally hundreds of articles on the connections between 

good soil and livestock health. Many of these appeared in trade magazines, and with 

titles like, "Better Soils, Better Hogs," and "Livestock can Teach Us A Lesson on 

Nutrition from the Ground Up."'^ He produced a video, The Other Side of the Fence, 

which begins with rather horrifying footage of children in leg braces and crippled calves, 

to set the stage for his arguments about the importance of healthy soil to healthy bones 

and bodies. The title refers to the frequent efforts of cows to get at grass outside their 

pasture. He researched patterns between soil fertility and human health by comparing 

dental records from enlisted men according to their regions of origin, and published: 

"Pattern of Caries in Relations to Pattern of Soil Fertility in the United States," published 

in the Journal of Applied Nutrition 1957. He also wrote about his ideas in more popular 

venues: "Our Teeth and Our Soils," and "Health Is Bom in the Soil," published in Let's 

Live in 1950. He wrote, 

"As yet we have not recognized the organic reserve as the shock absorber of the 
soil, giving it the capacity to stand up under our ministrations of heavy dosages of 
salt fertilizers. Nor has the organic fertility been credited for much of the 
productive power for protein-rich, organic creations keeping our cows and us 
healthy and serving as the medicines for both as they become sick," (1958, 175). 

Appealing to Allies in Critiquing Science 

As part of his strategies for creating allies, Albrecht appealed to other scientists who 

might share his concerns about changes in agriculture. He expressed particular worry 
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over industrialization leading to continued reductionism in science and to farms being 

treated as factories: 

We are apt to forget that agriculture is first a natural biological performance, and 
second a financial transaction.. .if we have lost sight of the life of agriculture in 
our management of it, should we not anticipate considerable bad health and 
disaster when we are concerned with only its economics and the technologies 
applied to it (1996, 136)? Our attempt to put a biotic performance by nature 
under industrial economics is the real reason for what is said to be the agricultural 
problem," (171). 

Like Howard, Albrecht was concerned about the institution of science, especially as it has 

been applied to farming. He wrote, "much that is said about our scientific 

progress.. .deserves some rather critical examination.. .Agriculture is still an art, that is 

we (must) look at it as a natural behavior," (50). Echoing Howard's plea for attention to 

the esprit de corps of a farm, Albrecht wrote: "Agricultural research must be challenged 

by some of the fundamentals that are not measured completely by criteria.. .(such as) 

yields as bushels or cash returns per acre or man hours. Qualities that deal with life, not 

quantities of materials alone, must be emphasized," (178). 

Rudolf Steiner 

Biodynamic agriculture developed out of eight lectures on agriculture given in 1924 by 

Rudolf Steiner (1861-1925) in what is now western Poland. An Austrian scientist and 

philosopher, Steiner was the founder of the "anthroposophical movement," which is 

based on what he called "spiritual science" and has been described as "the most 

From the Albrecht Bibliography in Volume I of the Albrecht Papers (ACRES 1996). 
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developed contemporary instance of Western esotericism," (Ahem 1984, 15).'^ Steiner 

gave the "Agriculture Course" lectures in response to pleas from gentleman farmers 

already familiar with his work on education, art, architecture and medicine. A group of 

these farmers, (one of whom was the father of Ruth Zinniker, who currently farms on the 

first biodynamic farm in the U.S.) were concerned about their soils becoming depleted 

following the introduction of chemical fertilizers at the turn of the century. In addition to 

degraded soil conditions, farmers noticed deterioration in the health and quality of crops 

and livestock. The lectures that were given over a nine-day period in June of 1924 at the 

estate of one of these farmers form the basis of biodynamic practice. An experimental 

group formed around Steiner's lectures to put his ideas into practice, but the lectures 

remained unpublished for wider audiences up until the 1960s. Several individuals were ' 

responsible for establishing a variety of biodynamic associations that took Steiner's ideas 

to different European countries, and by 1938 to North America (Koepf et al. 1976, 15). 

A scientist and student of Steiner's, Ehrenfried Pfieffer was instrumental in bringing 

Steiner's ideas to the U.S., starting a research lab in New York in 1938 initiating the 

research journal BIODYNAMICS, which continues be published, and writing for different 

audiences about biodynamics. 

Steiner's lectures emphasized the influence of cosmic and terrestrial forces that enrich a 

farm with life energy. Steiner described the biodynamic farm as an organic individuality 

within a vast cosmic ecology, which includes the sun, moon and planets, all of which 

Probably the most widely developed aspect of the anthroposophy tradition is Waldorf education. 
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have direct and dramatic influences on soils, plants, farm animals and humans. "People 

will think you are quite childish if you believe that the cause [of a compass] is inherent in 

the needle," Steiner said. "But it is equally childish to believe that what you see in a 

plant depends on what science discovers in the immediate surroundings of that plant. In 

fact, the whole starry heaven is involved in the growth of plants," (1993, 11). Soil 

fertility, according to Steiner, involved enlivening the soil with this astrality. "When you 

use pure minerals as fertilizer," he said, "you can never really influence the earthy 

element in the soil, but only the most watery." Proper compost, with valuable etheric and 

astral forces, gives "the soil's earthy component something that strongly permeates it 

with astrality.. .and by means of what is astralized, becomes permeated with nitrogenous 

substance," (68). 

Steiner offered a radically different understanding of agriculture and nature, as part of an 

entire worldview in which he sought a scientific basis for the spiritual. Steiner's 

phenomenological way of understanding nature derived from his understandings of 

Goethe, who argued for a science informed by direct sensory experience. Steiner argued 

that inorganic nature is shaped by external forces, and that the method for understanding 

these forces was through a step-by-step process from one perceived phenomenon to the 

next, without speculation. The character of organic, living nature, on the other hand 

derives from an "inner principle," which is understood through observation and 

comparison over time, what Goethe called "perceptive judgment," (Koepf et al. 1976, 

25). Understanding these two formative principles in living plants, animals and people, 
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and the interplay with surrounding formative forces constitutes a path of knowledge in 

biodynamics. 

Making Nature - the Stars in the Soil 

Steiner lectured: "The soil is a real organ, an organ we might want to compare to the 

human diaphragm.. .If we compare the soil to a human diaphragm, we then have to say 

that the head of the individuality in question is under ground, and that we, and all our 

farm animals, are living in its belly. Everything above ground belongs to the bowels of 

this.. .agricultural individuality. When we walk around a farm, we are actually walking 

through its belly, and the plants are growing up into its belly," (Steiner 1993, 29). 

Steiner taught that the earth is a living organism that "dynamically interacts" with its 

cosmic environment through the cycles of the year. He portrayed the farm as a body and 

the farmer as a doctor, healing the earth. The medicines for this work he called 

"preparations," and he instructed his students how to make these biodynamic 

preparations, of which there are eight, and then how to spray tiny amounts upon fields or 

add them to compost piles, thereby increasing vitality, productivity and fertility of the 

soil. For one preparation, he described packing cow horns with manure and burying them 

over the winter. "If the horn is buried for the entire winter - the season when the Earth is 

most inwardly alive ~ all this life will be preserved in the manure, turning the contents of 

the horn into an extremely concentrated, enlivening and fertilizing force," (73). The horn 
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•  •  * 1 7  contents are removed from the horn in the spring as completely composted material, 

stirred vigorously in water (creating a vortex is important), and then sprayed onto fields 

to improve the fertility of the soil and the development of crops. This effects of this 

preparation, also known as "BD 500" are described as promoting root activity, 

stimulating soil life, regulating lime and nitrogen content, helping to release trace 

1 R 
elements, and stimulatmg seed germmation. Stemer also described the makmg of other 

preparations, several of which are buried in compost piles in order to attract various 

natural forces to the compost. These preparations supply forces that "enhance the 

effectiveness of the manure," and the soil (93). Biodynamic farmers need to enliven the 

soil directly, and "it is not a question of merely augmenting the manure with substances 

that we believe will be of benefit.. .It is a question of infusing the manure with living 

forces, which are much more important to the plants than the material forces, the mere 

substances," (93). 

In biodynamics, as well as in Albrecht's writings, cows are central figures in the 

agricultural drama, especially since "there is something inherent in a (cow's) horns that 

makes it well-suited for reflecting living and astral influences back into the activity of the 

interior. In a horn you have something that can radiate life, and even astrality," (Steiner 

" A favorite story told among biodynamic farmers about the power of a cows' horn involves an impromptu 
experiment by a farmer who, after filling several cow horns with manure, gave up in a fit of disbelief and 
threw the rest of the manure in a plastic bucket and buried the whole mess. Curious, he dug the horns and 
bucket up the next spring and found the horn contents had composted into a beautiful, sweet smelling 
substance, while the bucket's contents remained smelly manure. This experiment has also been pursued 
more scientifically (Brinton 1997). 

Josephine Porter Institute website: http://www.jpibiodynamics.org/index set.html 
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1993, 71). In his autobiography, Charles Walters, founder of Acres U.S.A., about whom 

I will say more in the next chapter, describes a meeting between William Albrecht and 

Ehrenfried Pfeiffer, a key figure in the development of biodynamics in the U.S. He 

wrote, . .they talked a different language, but they were both reaching for the new 

common denominator that would one day find full expression on the new uplands of 

ecoagriculture. Finally they settled on an answer. Both Albrecht and Pfeiffer accepted 

the verdict of the animal," (Walters, 1996, 99). 

Making Experts 

Steiner did not expect that a farmer would have to be an anthroposophist in order to 

practice biodynamics. He did, however, insist, that a successful farmer would be an 

active, educated manager of material and spiritual life: "We must approach everything in 

farming with the conviction that in order for the whole thing to work, we need to pour life 

and also astrality into everything around us," (1993, 69). In an appendix to his Lectures 

on Agriculture, Steiner discusses plans for a research "circle" that would accompany the 

development of biodynamics. Steiner recommended that anyone involved in this 

research should rotate every three years with work on a farm, so that the research and 

farming communities should "grow like twins." However, Steiner sees different types of 

knowledge making at work here, and although he envisioned one person working as a 

scientist and also as a farmer, he also differentiates them through their ways of knowing. 

A second preparation is made by packing yarrow flowers into a deer's bladder and hanging it in a sunny 
place for the summer and burying it not too deeply for the winter. The resulting material is placed in 
compost piles to enliven them and to aid in the composting process. 
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Steiner insisted that meditation as well as scientific experimentation was an important 

way of gaining knowledge about agriculture. Through meditation, he lectured, one's 

inner spirit begins to acquire a knowing relationship with farming. Agricultural practices 

change as farmers become receptive to what nature reveals through meditation: 

Suddenly we know all kinds of things.. .all about the mysteries at work on the 
land and around the farm....Take a simple farmer. An educated person may say 
the farmer is stupid, but in fact that is not true, for the simple reason that the 
farmer is actually a meditator. He meditates on many, many things during the 
winter nights. And indeed he arrives at a way of acquiring spiritual 
knowledge....It just happens that it is suddenly there. As he is walking through 
the fields, it's suddenly there. He knows something, and afterwards he tries it out, 
(56). 

Through "sensitive knowing" farmers come to establish an active and "personal" 

relationship to everything on the farm. Steiner's discourse reveals his vision of the 

farmer/scientist as a very active and commanding presence, pursuing a role of caretaker, 

almost a medical relationship with the earth, which must be healed through farming. 

Nature is a "household," plants are "children of the sun." Elements, like carbon, have 

siblings, each with a personality. Silica is noble. Lime is full of demands and cravings. If 

a farmer meditates properly, then nature's personality will "reveal" itself, and this 

knowledge can be used to manage a farm individuality properly. In addition, fanners use 

their senses in order to understand and manage a farm: "There is something else we must 

understand, and that is how to establish a kind of personal relationship to everything in 

farming, especially to the various manures, to the methods of working with them. This 

may seem unpleasant, but without the personal relationship, it really won't work," (67). 

This personal relationship, Steiner explains, allows a farmer to understand how a smelly 
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compost pile is "scattering its astrality," and that nitrogen is escaping in the form of 

odors. A farmer's personal relationship with a farm involves using smell, sight, and other 

skills in order to understand and to manage a compost pile (69). 

Audiences for the Health of the Spirit 

As stated, human health, especially spiritual health is the ultimate goal of biodynamic 

agriculture. The soil that feeds the plant is the fundamental cormection to the health of 

consumers - animals and people, especially spiritual health. Steiner appealed to a 

friendly audience of people concerned both about the physical state of their farms and 

also about the larger spiritual health of humanity. In his vision of human health, Rudolf 

Steiner viewed ingested food as more important for building the brain and the nervous 

system than for bones, muscles and tissues. He wrote, "Nutrition as it is today does not 

supply the strength necessary for manifesting the spirit in physical life. A bridge can no 

longer be built from thinking to will and action. Food plants no long contain the forces 

people need for this," (quoted in Lovel 1994, 48). 

Allies in Critiquing Science 

Steiner describes conventional science as "trial and error" and "not rational," (1993, 49). 

He elaborates: 

It is not my intention to join the cheap criticism that is often leveled at current 
science because it has had to correct itself.. .but even the way the scientists phrase 
their statements about fertilizing, shows that they don't have any idea of its 
significance in the household of nature.. .when it comes to the most important 
questions, it is so very difficult to come to any kind of understanding with this 
modem science - and yet we must come to terms with it.. .1 am not talking about 
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experiments - as a rule, what science says about experiments is true, and they're 
very useful. It is the theorizing after the fact that's so bad, (1993, 63). 

In 1923, Steiner said, "No one realizes today that all the mineral fertilizers are just what 

are contributing most to the degeneration of the products of agriculture.. .Nowadays 

people simply think that a certain amount of nitrogen is needed for plant growth, and they 

imagine it makes no difference how it's prepared or where it comes from," (1993, 10). 

Steiner was not always clear, however, about how he viewed the relationship between 

biodynamics and conventional science. The task of spiritual science, he claims, "is to 

observe the macrocosm, the broadest dimensions of the workings of nature, and to 

understand these workings," (91). He voices concern about the reception of biodynamics 

in society, and at one point waffles on whether information about biodynamics should be 

restricted: "It is certainly justifiable to limit knowledge of these things to a restricted 

circle, but.. .we should always be looking for what we can do to raise the general level of 

human morality, (1996, 132). Although he argues that biodynamics does not contradict, 

but goes beyond conventional science, he also suggests that proponents avoid using 

conventional science to "prove" biodynamics: 

Scientists with their highly refined methods were furious when anthroposophists 
came along and did not do anything other than use the same methods.. .the only 
thing that came of (our efforts) was that people were furious.. .Some of our 
scientists at last began to depart from the methods they had been copying from 
others; that is, they used them only half the time, so that in the first part of the 
lectures they were thoroughly scientific. Their audiences were furious: "What 
are they doing meddling in our business? These are impertinent amateurs 
meddling in our science!" But in the second part, when the speakers got down to 
real life, presenting it.. .as anthroposophical content derived from superearthly 
worlds, the same people suddenly became terribly attentive, were eager for more 
and even began to get enthusiastic. They liked the anthroposophy well enough. 
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but couldn't stand the sloppy patchwork of anthroposophy and science. That will 
not bring us forward at all, " (1993, 183). 

Thus we see that Steiner, like Howard and Albrecht, criticized agricultural science for the 

institutional arrangements that overemphasize specialization and quantification. The 

theories and methods of science, as well as the overall areas of investigation, are skewed 

away from a holistic orientation that would successfully capture the relationships 

between elements in a farming system, to be able to acknowledge the esprit de corps, the 

"stream of life," the "spirit." Steiner describes this as a "materialistic" bias, one that 

prevents scientists from appreciating the spiritual elements and relationships in a natural 

system; 

In the course of this materialistic age of ours, we've lost the knowledge of what it 
takes to continue to care for the natural world. People fertilize scientifically now; 
and the grains and potatoes and everything else become ever worse...yet today 
there is only resistance to practical measures that derive from what can be gained 
in spiritual vision," (1993, 10). 

Like Howard and Albrecht, Steiner also believed in the power of scientific processes in 

bettering agriculture. The pursuit of science and agriculture, however, must occur with 

an awareness of the laws of nature. Steiner said, "what spiritual science has to say.. .is 

rooted in the whole household of nature.. .it is always conceived out of the totality.. .If we 

farm like this, the result can be nothing other than what is best for human beings and also 

for animals. In spiritual science, human beings are our standard and starting point.. .that 

is what distinguishes this kind of study and research from what is customary today," 

(1993, 75). 
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Conclusion 

As Donald Worster has shown us in his history of ecological ideas (1977), as David 

Harvey outlined in his survey of environmentalism (1996), as Carolyn Merchant 

describes in her history of science (1980), and as Greg Mitman describes in his book on 

the discipline of ecology (1992), we have inherited numerous stances toward nature, from 

peaceful coexistence to domination through rationally informed hard work. The range of 

these stances, Worster argues, reflect a "moral ambivalence" about the human-

environment relationship, and the role of science in revealing or informing that 

relationship (1977, 256). This question of the role of science is central to the arguments 

of founders of different theories of alternative agriculture. 

The common story of these approaches is that agriculture is a natural process guided by 

seasonal and other cycles. Human and livestock health are connected to the health of the 

soil by these cycles. Industrial agricultural science is critiqued as reductionist and overly 

quantitative. These texts portray nature as providing a context for the development of a 

proper science of agriculture. 

The authors propose a science that operates within a context - Steiner describes this as an 

awareness of the larger spiritual world; Albrecht propounds a science that is guided by an 

appreciation for "qualities" of life. For Howard, an improved science would comprehend 

the '^esprit de corps of the farm as a whole." Science would not attempt to understand 
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life as a mechanical system but would work to understand natural processes while 

acknowledging the beauty, mysteriousness as well as efficiency and balance at work. 

As I have tried to illustrate, although these founders shared a concern with the status quo, 

and all looked to "nature" for answers, the nature they "go back to" is a chameleon. They 

develop a diversity of theories and technologies in their efforts to grasp and realize 

different aspects of nature. There is also a diversity of politics in these texts, reflecting 

religious orientations of the authors and the concerns of special groups, such as 

nationhood for organicists and spiritual health for anthroposophists. These discourses 

reveal some rather discomfiting juxtapositions of conservative politics and radical science 

(Conford 1988; Matless 1998). In their framing of solutions, Howard and Albrecht 

especially, rely on sometimes very conservative perspectives on a romanticized rural life, 

the farmer, "his " physical and spiritual connection to his land, national protection of 

markets, and even the connections between the "right" kind of agriculture and "natural" 

human arrangements. Albrecht, for example, in a manuscript published by ACRES 

U.S.A. only after his death, shows his cards when he wrote, "studies of nature's laws in 

the sciences give humility and guidance under natural forces as a property of human 

behavior. One lives by cooperating with nature and by laws which transcend legal 

classification in courts." Unless we follow these laws, Albrecht continues, the "vision of 

a spiritual union or family is not so readily caught as when we are thinking naturally," 

(1996, 445). 
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As the next section underscores, however, a stated philosophy of following nature, 

determines little about management practices or politics. Connections between soil and 

nationhood, for example, is not an imperative juxtaposition, it is not a continuous thread 

to be encountered unbroken in contemporary discourse. These are instead bits and 

pieces, strategically picked up, and dropped like hot potatoes according to shifts in 

political tides and societal preferences. 

Instead, I suggest that the story around which people have gathered ~ agriculture as a 

natural process ~ indicates the need for something that is missing in the mainstream 

discourse, and that people travel in different directions in order to fill their needs, 

directions dictated by personal experience, and social and political context. A critical 

piece of these discourses is the insistence that the practice and development of science 

and technology occur within a context - but different authors speak differently: nature, 

ecology, spirit. The words of the three people examined here suggest an ongoing struggle 

to grapple with the problems of a reductionist science and agricultural policy informed by 

corporate and industrial interests, and to find the way to a more responsible and careful 

scientific endeavor, as an enterprise, institution, and collection of methods. Nature, then, 

is a "way in" for people to discuss what might be missing from contemporary science, 

and to begin to articulate what might solve problems. 

With the work in this chapter, I have described the larger agricultural context and 

introduced the work of three founders of alterative agricultural ideas. I have analyzed 
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their work according to the "science-making" activities described by Bruno Latour. As 

we will see, as more people become involved, these ideas and activities are built upon. 

At the same time, many of the basic arguments, natural enrolments, technologies and 

audiences remain the same. 
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CHAPTER FOUR - NETWORKS OF ALTERNATIVE AGRICULTURE 

The alternative agriculture information network is structured in terms of 
subsets that really vary. Some are politically driven, some socially. Some are 
farmer-led, some academic. Also, Kellogg [Foundation-] funded projects have 
created a big subculture. The trouble I have is sorting out where they 're coming 
from - Acres, Family Farm Defenders - they can be allies, but the driving forces 
differ, as well as the structures of information sharing and knowledge traditions. 

— John Hall, Director of Michael Fields Agriculture Institute, 
interview Spring 2001. 

Generative Networks - A Conceptual Model for the Alternative Agricultural Movement 

As a conceptual model for understanding how new ideas can relate to the development of 

a social movement, I have found Tom Rochon's work on social movements and "critical 

communities" particularly useful. Rochon argues that "the creation of new values begins 

with the generation of new ideas or perspectives among small groups of critical thinkers: 

people whose experiences, reading, and interaction with each other help them to develop 

a set of cultural values that is out of step with the larger society," (1998, 8). The cultural 

transformations that have occurred in our society over the past several decades in the 

areas of the environment, consumer rights, relations between the sexes, and the rights of 

various minority groups, Rochon argues, have all been preceded by the development of a 

critical community in which a new discourse has gradually evolved. For Rochon critical 

communities and social movements are distinct actors, whose contributions to cultural 

change come respectively from discourse and from action, (53/ 

This is a useful conceptual device because it illuminates the importance to a larger social 

movement of smaller groups developing new ideas, while also making it clear that the 

movement of ideas is far from seamless. The work of critical communities comes to have 



136 

more impact as social and political movements take up their ideas, but as wider audiences 

engage with their messages core ideas are often changed dramatically in the process, (see 

also Meyer 2000). I find Rochon useful for placing knowledge-generating activities 

within a framework related to efforts for social change. He writes, "critical communities 

are critical. They develop alternative, challenging ways of looking at an issue," (1998, 

25). Rochon's communities are critical of the policy establishment rather than oriented to 

helping it function better, and lack power-producing ties to established institutions. 

Rochon has less to say, however, about the internal organization of these core groups and 

the processes with which they create new associations to further beliefs and technological 

change - which is where Latour's work is particularly usefiil. By providing me with a 

model for investigating the activities of "science-making," Latour provides me a way of 

looking more closely at the work going on in Rochon's "critical communities." In their 

work on neo-institutionalism, Rao, Morrill and Zald, also raise these issues, examining a 

number of different social movements and the ways in which they "establish new forms 

that instantiate new beliefs, norms and values," (2000, 238). Clearly, organizational 

efforts are an important feature of the knowledge networks in alternative agriculture, 

which are centered on groups that endure for decades, carrying out activities such as 

publishing, research, education and certification. As Donna Haraway has observed, all 

technology requires institutional and social support and even so called "natural" 

technologies like breast feeding [and organic agriculture] are unsuccessful without 
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teachers to educate new practitioners, experts to solve problems, and groups to retain 

information, gather knowledge and provide social approbation (1997). 

Margaret FitzSimmons has used the term "hearths," to describe her vision of the sites of 

the generation of new ideas about farming,' an effective term since it connotes a sense of 

place — and while ideas travel, as we will see, new ideas about farming have originated in 

particular geographies. The science studies literature, of course, has provided a number 

of ideas or metaphors to capture the "site" of scientific knowledge-making. Gieryn's 

• 2 • "truth spots" offers a way of examining the creation of new ideas. In his book. Cultural 

Boundaries of Science, Gieryn writes about the science-making of Sir Albert Howard 

when he resided in India and worked as an economic botanist. Howard created what 

Gieryn terms a "truth spot" in Indore, India, where he built a model farm and tested new 

ideas. Howard developed a "hybridized credibility" from the knowledge of composting 

by Indian farmers, his background and professional credentials in imperial economic 

botany, and the interests of trade in improving agricultural production (1999). The 

Indore truth spot was the source of this new knowledge and credibility, and sustained 

Howard, to a certain extent, in his efforts to spread his ideas in other parts of the world. 

Gieryn's use of the term "spot," however, downplays the connections and networks that 

keep a science alive and legitimate. Certainly, as Gieryn shows, Indore was limited in its 

ability to confer legitimacy to Howard in the arenas of mainstream English agricultural 

' Margaret FitzSimmons, Department of Geography, University of Califomia-Santa Cruz. Personal 
conversation at Annual Association of American Geographers Conference, Los Angeles, CA 2002. 
^ Gieryn used the term "truth spot" to describe Howard's Indore research station in a presentation given at 
the Society for Social Studies of Science conference in San Diego, CA, November 1998. 
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science. However, other groups picked up, sustained and developed Howard's ideas. 

Almost every organic publication that contains any introduction to the history of organic 

farming begins with a reference and tribute to the contributions of Sir Albert Howard. 

I have developed the term generative network to describe the relationships of farmers, 

crop consultants, scientists, publishers, journalists, gentleman farmers, gardeners, health 

officials and others working together to develop and disseminate alternative ideas about 

farming over the past eight decades. While this concept is inspired by Rochon's ideas of 

critical communities, I rely on Bruno Latour's model of the circulatory system of science-

making in order to investigate the "generative" efforts, the processes through which these 

groups generate new knowledge and work to establish it as accepted "science" in the eyes 

of a larger public. The word generative also emphasizes the creative energy of these 

groups and networks, which at times span the globe. These networks include people 

within and outside of established institutions. The edges of the alternative agricultural 

networks are not fixed: there is overlap, and territories and participants shift. The term 

network may fall short of imparting the extent to which these groups have organized 

themselves, however, it does allow for an understanding of how groups continuously 

work developing their own missions, building alliances and finding new audiences. 

The networks that I examine, which have built themselves upon the foundational work I 

discussed in the last chapter, represent great diversity in their configurations and in where 

they find support. At the same time they share similar perceptions of crisis in 
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conventional agriculture, and face similar challenges from the mainstream. As organic 

agriculture has moved into the context of federal regulation, alternative ideas are being 

institutionalized and specific ideas and practices are increasingly challenged. I explore 

this more in Chapter Five, where I discuss the policy success of alternative agriculture. 

Here I set the stage with information about the development of organizations around 

alternative ideas, and then pursue an analysis of their science-making and discursive 

strategies. These groups rely on diverse forms of credibility-seeking, claiming legitimacy 

on the basis of scientific and lay expertise, and often a "natural" moral authority. 

Authors and proponents in alternative agriculture cite a range of motivations for their 

work including religious belief, economic desperation, social rage, and ecological 

upheaval. Energy and ideas in generative networks travel: just as Asian agriculture had a 

tremendous impact on Sir Albert Howard, and his ideas and lessons about organic 

agriculture were imported from Britain to the U.S. with the assistance of J.I. Rodale, 

more recently, U.S. Midwestern dairy farmers initiated a whole new technology of grass-

based dairying informed in part by dairy farmers in New Zealand (Hassanein 1999, 83). 

As I'll describe. Acres U.S.A. founder Charles Walters has specifically sought out and 

publicized the work of agricultural consultants as well as growers, from all over the 

world, whom he viewed as a key vector in the spread of new ideas. 

Material for a Discourse Analysis of Contemporary Alternative Agriculture 

Table 4.1 lists a sample of the material I used in my analyses of the three generative 

networks. I have broken material out into three neat columns, but as we will see. 
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although the networks offer different orientations to, and descriptions of, nature they also 

share a lot of information about mutual endeavors. People frequently reference work 

across networks, for example, and the pages of Acres often discusses biodynamics and 

organics. This table lists only the resources that factored most heavily into my research. 

Farmers and educators I spoke with also mentioned a long and expanding list of other 

contemporary textual resources to support their work (e.g. Lampkin 1990; Magdoff & 

van Es 2000; Mollison 1997; Fames 1990; Rateaver 1994; and numerous community 

level, university, and federal government reports like "Organic Dairy Farming," by 

western Wisconsin's Kickapoo Organic Resource Network; "Organic Soil Amendments 

and Fertilizers," from University of California's Sustainable Agriculture Research and 

Education Program (Chaney et al. 1992); and NRCS's "Soil Biology Primer," (Ingham et 

al, 2000)). I have included books and also newsmagazines, journals, list serves, 

conferences and interviews - all of which inform my description of the "personalities" of 

the different networks and provided the specific language with which I worked to 

analyze strategies. I chose these texts after reading books, attending conferences and 

workshops, and talking with people. I selected texts that were cited by other 

contemporary authors, and also in which the authors identified themselves as writing 

within a tradition. This list is not a comprehensive list of my sources of information, but 

includes those books upon which I depended the most. I have not, of course, restricted 

my general research to the books listed here, but focus on them in to provide a backbone 

for the discourse analysis. 
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TABLE 4.1. MAJOR SOURCES FOR DISCOURSE ANALYSIS OF 
CONTEMPOl RARY ALTERNAT] [VE AGRICULTURE IN THE U.S. MIDWEST. 

organics ecoagriculture biodynamics 

Books • The Soul of Soil, • The Non-Toxic • The Biodynamic Farm, 
Joe Smillie & Grace Farming Handbook, Philip Herbert H. Koepf 
Gershuny Wheeler & Ronald Ward • A Biodynamic Farm, Hugh 
• The New • Eco-Farm, Charles Lovel 
Organic Grower, Walters • Bio-dynamic Agriculture, 
Eliot Coleman • You Can Farm, Joel Alex Podolinsky 

Salatin 

Conferences • Upper Midwest • EcoFarming - Acres • Biodynamic Farming and 
Organic Farming U.S.A. Annual Gardening Association 
Conference, Conference, Minneapolis, Conference, Ames, lA. 
LaCrosse, WI; MN; 
• Organic Training • Hugh Level's Biodynamic 
for Extension Agents • Subtle Energies Workshop, Random Lakes, WI 
(MOSES) Conference, Phoenix, AZ 

Journals & • Organic • Acres, U.S.A. • Journal of Biodynamics 
News Gardening 
magazines • Organic 

Broadcaster 

Web • Web pages of • Websites and • Web pages of Demeter, 
Resources organic R&D materials from consultants JPI, Brinton Woods and other 

organizations attending EcoFarming biodynamic organizations 
• University sites Conference • BDNOW list serve 
• Sustainable 
Agriculture Network 
List serve 

Organi • Midwest Organic • Midwestern BioAg, • Michael Fields 
zations and Sustainable Blue Mounds, WI Agricultural Institute 

Education Service • Acres U.S.A., Austin, 
(MOSES) TX 
• Center for 
Integrated 
Agricultural Systems 
UW-Madison 
• Midwest Organic 
Services Association 
(MOSA) 

Other sources of information include over 30 interviews with farmers, speakers, authors. 
certifiers, publishers and others in all networks; attendance at several field days and farmers 

markets. 
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The Organic Network 

Sir Albert Howard was hailed as the "father of organic agriculture" by Robert Rodale, 

editor and publisher of Organic Gardening and many other books and magazines about 

organic agriculture in the U.S. According to Robert Rodale, the ideas of organic 

agriculture were introduced into this country by his father Jerome Irving Rodale, who 

read Howard's work and wrote about it in a 1942 issue of his magazine, Fact Digest 

(USDA-NAL 1989). J. I.'s interest in organics, according to Robert, was primarily from 

a health perspective, he publicized organic food in his health publications as an 

alternative for people concerned about pesticide residues and over-processing of food 

(USDA NAL 1989). Rodale Press was initiated in the 1940s although it failed to make 

money for years and was supported by J.I. Rodale's manufacturing company. Rodale 

published books and magazines about agriculture because he was interested in the 

connections between food and health - initially he did not see gardening as a central part 

of his publishing activities. However, his magazine Organic Farming and Gardening did 

poorly until he saw the wave of the Victory Garden movement and changed the name and 

focus of the publication to Organic Gardening, which soon became a staple of magazine 

racks everywhere. 

According to Robert Rodale, Charles Darwin's treatise on earthworms and F.H. King's 

Farmers of Forty Centuries, were the two other major influences on J.I. Rodale's 

commitment to the organic movement (Youngberg 1978, 229). In 1947, J. I. Rodale 

started the Soil and Health Foundation, later renamed the Rodale Institute, to pursue 
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research on organic agriculture. The foundation was funded in part from money he made 

manufacturing electrical and military equipment during the war. According to Robert 

Rodale, the Soil and Health Foundation had trouble finding even a handful of interested 

researchers. Robert Rodale also reports that in 1949, a reader complained to J.I. Rodale 

that Organic Gardening contained too much health-related material, causing J.I. to start 

Prevention Magazine in 1950. The magazine was immediately successful, "saving" 

Rodale Press, since Organic Gardening was not terribly profitable. In the 1980s the 

Rodales tried a separate magazine for organic farmers, New Farm, but lukewarm interest 

caused them to drop the publication.^ In 1981, the Rodale Institute began its "Farming 

Systems Trial," comparing conventional and different types of organic production on a 

333-acre research and production farm near Kutztown, Pennsylvania. They more 

recently partnered with the USD A Agricultural Research Service on several research 

projects there on organic methods.'' 

The Rodale Institute, located in Emmaus, Permsylvania, continues to be a "hearth" for 

organic agriculture, researching and publishing information on cropping and composting 

techniques. It would be difficult to overestimate the importance of the Rodale publishing 

house in the sustenance and dissemination of ideas about organic agriculture, especially 

to an audience of consumers, and during an era when organic was a dirty word in most 

agricultural and policy circles. Rodale has published many books and countless 

^ In 2002 Rodale re-established New Farm has a website/clearinghouse of information on organic 
agriculture. 
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magazines and other publications promoting organic practice and especially the health 

and environmental benefits. Recently the publishing house initiated Organic Style, a 

magazine for the health food store checkout rack, aimed at the consumer who not only 

wants to save the earth, but to look good doing it. Organic Style is aimed at the shopper, 

not the producer, underscoring the increasing presence of the consumer in the 

institutionalization of U.S. organic agriculture. 

Organic Farmers Organize 

The development of a growing market niche during the 1970s and 1980s necessitated 

means to verify or guarantee to consumers that products were in fact grown organically. 

Farmers organized themselves into organic growers' associations, created educational 

and certification programs and sponsored their own organic labels. The programs were 

self-regulatory; Like beauticians, barbers, real estate brokers, construction contractors 

and other professionals who set their own standards for practice, organic farmers 

performed inspections, served on certification boards and set the bar blocking entrance to 

competitors who did not conform to standards defined as organic. Perhaps one important 

difference between organic associations and these other groups has been the level of 

professionalism versus volunteerism. That is, up until the very recent passage of federal 

organic legislation, the work involving growers associations has often been on a 

relatively low-paying and even volunteer basis. Organic activists have been described as 

Rodale's ideas were hardly always as popular with the federal government. During the 1970s The Federal 
Trade Commission repeatedly investigated Rodale for promoting books that made "false" claims about 
cures, (USDA-NAL 1989). 
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a "resilient and self-reliant group of individuals, who do their own research, their own 

teaching, their own extension, develop their own companies.. .craft their own 

organizations in a complete vacuum of institutional support or government funding" 

(Clark 2001). In the 1980 USDA study on organics reported that most of the successful 

organic farmers they interviewed were "highly skilled managers," who "had 

systematically, and largely through their own efforts, developed crop and/or animal 

management systems well adapted to their specific conditions, including climate, soils, 

available capital, and organic materials for recycling," (USDA 1980, 78). Examples of 

groups that formed in the 1970s or 1980s to serve the growing organic farming 

community are the Organic Crop Improvement Association, which has hundreds of 

chapters around the Midwest as well as internationally, the Northeast Organic Farming 

and Gardening Association, which has numerous state-level organizations engaged in 

education and certification activities and Maine Organic Farmers and Gardeners 

Association. 

As early as 1974, the state of Oregon passed a law defining organic in order to provide 

consistency among a growing number of organic certification groups. California farmers 

established California Certified Organic Farmers in 1973 and followed Oregon's lead, 

writing a state law that passed in 1980 (Lipson 1998). By the mid 1990s over half the 

States had laws or rules regulating the production and marketing of organically grown 

food and fiber (Greene 2001). Once the federal organic standards were approved, the 

number of professional groups dedicated to administering these standards grew. 
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California Certified Organic Farmers and Oregon Tilth began to provide educational and 

certification services not only in the west, but to numerous other states as well. The 

USDA reports that the number of U.S. accredited certifying organizations grew steadily 

over the last decade, and reached in 53 in 2000, (Greene & Kremen 2003). 

Despite its market success, information on growing organic continued to come from 

outside the public sector. University extension and federal government programs 

increased their support for organic research and publishing, but at what some viewed as a 

reluctant pace (Gershuny & Smillie 1999; Lipson 1997; Sligh 2002). The Organic 

Farming Research Foundation reports, for example, that while land grant universities in 

39 states had funded research related to organic production in 2000 and 2001, of the 

885,863 available research acres in the land grant system, only 0.02% or 151 acres was 

used for certified organic research (Sooby 2001). States like Wisconsin, Permsylvania, 

New York and Florida, representing some of the top organic producing states, had no 

organic research acres at all. California had 9 dedicated acres in 2000-2001. Rodale 

continued to publish much of the organic "cannon," including reprints of Howard's books 

and doorstoppers like the Encyclopedia of Organic Gardening, and Organic Plant 

Protection. In addition, the Rodale Institute supports meetings, conferences and research 

efforts on organic practice. 

Organic farms range from excellent quality land stewardship and fully integrated 
holistic management - to simple input substitution, substituting an 'approved' 
organic fertilizer for a 'prohibited' synthetic fertilizer with no other real changes - to 
sheer organic by neglect. But when you pick up an organic apple in the grocery 
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store, you have no way of knowing whether the apple was grown on the first type of 
farm ... or the third type. 

Mary How ell-Martens, Organic farmer/educator & frequent contributor to 
Acxts, from a discussion on SANET listserve. 

As organic produce became more popular and profitable, the market has attracted 

growers who produce organic food (free of synthetic chemicals), but who do not 

necessarily adopt the larger philosophical orientation of organic practice. Examples 

include organic vegetables from large mono-cropped fields relying on energy-intensive, 

hi-input practices. Intensive annual strawberry and vegetable systems under plasticulture 

in California, or giant greenhouse tomato production in the desert southwest are good 

examples. Any claims that organic means less environmental impact, are called into 

question over production systems like these. There is some skepticism about the long 

term ability of farmers to produce organic crops without embracing some of the basic 

philosophy of diversity and soil health (Klonsky 2001). However, at this point there is no 

guarantee a certified organic farmer understands the fundamentals of soil health or is 

philosophically inclined to think about farming in nature's image. On the contrary, in my 

interviews with organic certifiers, which I discuss in Chapter 5, people informed me that 

the larger vision and philosophies of organic agriculture, and especially the complexities 

of managing the soil, appears to be learned over a period of time. Newcomers often have 

only a small understanding and so many growers in this rapidly growing enterprise sit at 

the very beginning of the learning curve. These conclusions are supported by others 

examining newcomers to organic practice (Lund, Hemlin & Lockeretz 2002). While the 

depth of knowledge remains an issue, there is no question but that organic agriculture is a 
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much more prevalent and institutionalized activity now than it was just 20 years ago. In 

Chapter Five I look at several different aspects of this institutionalization, in order to 

determine the extent to which the science-making efforts of the organic community and 

other alternative agriculture generative networks are reflected in mainstream discourse. 

We bought this farm in '77 or '78, and had to learn all the basics. 1 had 
no background and so had to learn how the soil works. Field days, visiting 
people were really important Albrecht, Charles Walters and the Rodale Institute 
they all reflect the basic idea - a guy needs to sit down to figure out nutrients and 
other things. In conventional agyou see an emphasis on the input sector rather 
than on knowledge and on systems. 

— Organic dairy farmer and organic certifier, western Wisconsin, phone 
interview 2001. 

Eco-agriculture - An American Institution 

In his overview of alternative agriculture written in 1978, Garth Youngberg drew a 

"rough" division between organic and what he called eco-farmers:^; 

Organic farmers normally manage smaller and much more labor-intensive 
operations and tend to eschew commercial soil amendments favoring, instead, 
compost and manures for organic matter. By contrasts, ecofarmers, although 
sympathetic to many traditional organic concepts, are far more willing to adopt 
various new soil amendments or natural "fertilizers" such as rock product 
minerals, humates, seaweed derivatives and bacterial soil activators, and even 
limited amounts of synthetic fertilizers and pesticides. Large-scale farmers or 
those wishing to expand operations are drawn to these expanding sources of 
organic matter. In an ideological sense, the smaller-scale organic farmer and 
especially the organic gardener are more attuned to the ideology of Robert Rodale 
of Organic Gardening and Farming magazine. Ecofarmers find greater wisdom 
and ideological guidance in Charles Walters, Jr., of Acres USA, the man often 
credited with coining the term ecoagriculture to indicate that farming can be both 
ecologically sensitive and economically profitable (1978, 228). 

^ Charles Walters and others refer to this network as ecoagriculture. 
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Charles Walters' roots lie in Dust-Bowl era Kansas, and his autobiography tells of the 

ecological devastation of the Dust Bowl, of observing his father lose the family farm 

during the Depression, and of listening to discussions between his father and grandfather 

about agricultural price-support legislation. As an adult, Walters was influenced by 

arguments from Sir Albert Howard against "toxic" chemical use in agriculture, and was 

also convinced that the plight of U.S. farmers would never improve without addressing 

the economic issues, in particular those of agricultural parity and protection for farmers 

against cheap imports. He was an active member of the National Farmers Organization 

(NFO) in the 1960s, and before starting his own newsmagazine, Acres, U.S.A., he spent 

time producing the newsletter for the NFO, about which he writes: "NFO came on as a 

cloud no bigger than the palm of a hand. It was spawned as an organization of farmers 

who saw the middleman as the rascal who cheated them, an organization with simple 

answers to complex questions," (1986, 26). Walters goes on to defend the NFO, 

however, as superior to the "hundreds" of other farmers organizations for the 

"enlightened economic thought" of at least some of its members. "Through its effective 

life, and through all the farm strikes, NFO suffered from something of a schizophrenia," 

he writes. 

On the one hand were the thinkers who understood the nature of the exchange 
equation. They knew that repair of the institutional arrangements could not be 
accomplished without the help of the general public. The farm problem was a 
political problem. On the other hand there were those with a passionate state of 
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mind, the true believers, those who...visualized farmers en joining the 
general strike... (29)^. 

Walters describes his frustration at working with farmers who did not understand what he 

viewed as the larger economic issues behind their poverty, but especially with editors and 

journalists who failed to report information that might have educated farmers and others 

about a skewed economic system: 

It was the character of the press that frightened me in those days. The reporters I 
knew were subservient beyond pale to the wishes of their bosses. Once in a while 
someone charged them with telling the truth, but this was never taken too 
seriously. While I snailed my way through school, the managers of the public 
prints lived well by giving the nation something to be delighted or enraged about: 
there was a communist under every stone. Treason was almost universal. (1984, 
15). 

Motivated by these observations, Walters began to plan his own publication. He started 

Acres USA in 1971, and dedicated it as "A Voice for Eco-Agriculture" with the motto, 

"to be economical, farming must be ecological." Walters told Garth Youngberg in 1978, 

that he believed that some 2 million acres were being farmed more or less according to 

the principles of ecoagriculture, (Youngberg 1978, 237). Walters has described these 

farmers as "under the radar" of the USD A, not necessarily seeking any kind of 

certification, but choosing alternative production practices for personal and political 

n 

reasons. A central focus of the newsmagazine and publications has been to keep 

William Albrecht's work on soil fertility in circulation. 

'' The National Farmer's Organization still exists, and despite Walters' pronouncement that it has come to 
the end of its effective life, continues to make a difference in alternative agriculture. According to one 
farmer I interviewed, the NFO was instrumental in the startup of Organic Valley, now the largest organic 
farmer's cooperative in the country. 
' Phone interview with Charles Walters, December, 2002. 
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Walters describes the common ground he encountered with Albrecht: "Telling the 

Albrecht story.. .became workaday stuff at Acres U.S.A. For here was first-rate 

scholarship explaining soil fertility, microbes, organics and life in the soil in 

understandable terms, starting with the Creator's plan, and ending with minds capable of 

thought and reason," (1986, 48). Consultants and other people in the ecoagriculture 

network continue to use Albrecht's work as a guide, although he has many critics. 

According to some, Albrecht's largest contribution to alternative soil fertility may have 

been his attention to the important role of calcium (Gershuny & Smillie 1999). In 

addition, many proponents of biodynamics and organics have challenged Albrecht's 

insistence on a "proper" cation balance, saying that evidence suggests to the contrary that 

there is no single proper balance of cations that has a positive effect on yields or soil 

structure. 

Looking Further Afield 

Acres also frequently publishes stories on work that is even more alternative, for 

example, on "subtle energies" in agriculture. As I learned from Acres' conference, 

"Subtle Energies in Agriculture," held in Phoenix, Arizona in 1999, and from subsequent 

reading and conversations, these energies can be paramagnetic, planetary or energy 

created in the soil by interactions between nutrients - all of which can be manipulated to 

manage crop production. Acres' annual conference also hosts many presentations on 

these topics. This approach to agriculture was developed in the U.S. by researchers such 

as Dr. Carey Reams and Galen Hieronymous and is currently carried forward by farmers 



152 

and authors such as Arden Anderson, Phil Callahan, Philip Wheeler, and Hugh Lovel. In 

their book, Secrets of the Soil, Peter Tompkins and Christopher Bird portray the work of 

these people and many others as an extension of the biodynamic approach initiated by 

Rudolf Steiner (1998), although many biodynamic proponents do not embrace these 

approaches, and in fact actively deny their validity. Steve Diver of the nonprofit 

information group, Alternative Technology Transfer for Rural Areas (ATTRA) told me: 

"Subtle energy is on the horizon in agriculture. Looking at frequencies and vibrations in 

plants, for example, to understand why aphids come to certain plants and not others ~ I 

think it's where agriculture is going to go." 

Based on the work of scientists and farmers whose sophisticated approach to 
agriculture reveals chemical farming as obsolete and misguided, Acres U.S.A. shows 
its readers how to embrace the science of nature. Rather than batter nature into 
submission with bizarre chemistry that short-circuits natural processes, sustainable 
farmers feed the soil and bring it into balance. They gently coax nature into yielding 
her bounty, and they are rewarded with superior crops and lower input costs. Acres 
U.S.A. has helped thousands offarmers feed the nation's growing appetite for clean, 
delicious food and make a profit while they're at it 

--From the Acres U.S.A. website, www.Acres.org. 

Today, Acres U.S.A. has a circulation of some 12,000 people, and continues to cover a 

diversity of topics written about by many different authors. The magazine includes 

material on organic agriculture, reflecting the growth of the organic industry, but 

generally the focus is less on strict organic practice, and more on ideas and techniques 

that would support a farmer's economic independence and well being, and that are 

ignored by the mainstream agricultural press. Although the magazine is not flagrantly 

conservative, many books published by Acres reveal traditional views on religion, family 

^ Phone interview with Steve Diver, spring 2002 

http://www.Acres.org


153 

structure, and the free market. Albrecht's work is frequently reprinted; biodynamic 

agriculture receives significant attention, as do stories from innovative farmers 

"transitioning" to more sustainable practice. Each issue of the newsmagazine contains 

commentary on the economy, especially the lack of parity in agriculture and the negative 

influence of corporate agribusiness. Livestock and human health are also major topics, 

most frequently providing an alternative point of view, for example, the use of 

homeopathy, the dangers of conventional technology (e.g., fluoride, microwaves), or 

contemporary scientific myths (e.g., soluble fertilizers, cholesterol). The organization 

hosts an annual Acres USA "Ecofarming" conference, which drew about 1,200 attendees 

in 2000. Many attendees were crop consultants. According to Walters, Acres has always 

actively courted consultants because they "know more than one farm," and can teach 

farmers about new approaches. Walters reports that he has helped several consultants 

write down their ideas to be published in books by Acres, and that a primary role of the 

magazine, particularly the interview section, has been to create a written record. "About 

a third of the people interviewed in that section are now dead," Walters told me. "If we 

don't write down their ideas, they get buried with them."^ Consultants then, play a 

similar role that certification agents have for organic and biodynamic farmers, as 

important conduits of new information to farmers. Acres also publishes many books on 

alternative agriculture, many of them not strictly organic. 

' Phone interview with Charles Walters, December, 2002. 
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If the organic generative network supported back-to-the-landers seeking alternative ways 

of living, organizing, and relating to nature, Acres represents a much more conservative 

crowd of established farmers who reject the mainstream for a whole variety of reasons. 

Some of these include, religious orientation, a deep suspicion of anything related to state 

and federal government and dislike of corporate agriculture. Perhaps less indoctrinated 

by mainstream expectations of agricultural science, Acres' pages host some of the more 

far out scientific ideas about soil fertility. Attending an Acres conference is a bit of a 

mindbender: One joins an audience that includes Amish in traditional dress and crop 

consultants in ties (both with cell phones), and 50-year-old bean and com farmers in caps, 

all listening attentively to a lecture on paramagnetism and how to manage subtle energies 

to promote production and fight pests. 

The Farm Saved 

I found the quality of the presentations at ecoagriculture conferences and conversations I 

had with farmers about various techniques particularly rewarding. Although I often had 

no way of knowing quackery from useful information, my attention was often rewarded 

with compelling stories and experiences. One particular framework for the stories that I 

heard, especially from farmers, was a kind of salvation story of being on the edge of 

losing a farm and coming to a great realization about the negative consequences and deep 

trap of conventional agricultural practice. Salvation, in the form of new ideas about how 

to farm so as to step off the input and chemical treadmill and gain more financial 

freedom, arrived through conversations with neighbors or siblings, experiences at a 



155 

conference, or from a consultant. By taking an alternative path, as I heard the story, 

many farmers have been saved from ruin and despair. 

It's sad when one family can't survive on land that three families used to survive 
on... I was contemplating quitting. We were searching for answers. We had to 
change or we weren't going to survive. 

— Midwestern conventional corn and bean farmer, Acres staff report, 
November, 2003: "Biological Agriculture, Making Farming Fun Again. " 

Biodynamics -
From Steiner to the World 

I converted from strictly conventional confinement dairying at 50 years old. I was 
fully learned in conventional practice and financially very capable ~ sent my kids 
to college. I consider what I do biological agriculture. I'm skeptical about 
biodynamics, but I am excited by these approaches - it's minds on. It's part of a 
negative reaction to the technology of the mainstream. 1 was really upset about 
somatotrophin - it was so obviously research in the interest of industry and not 
farmers'. I put a sign up saying "not on my farm, " and quit donating money to 
my alma mater. Now I don't go to extension meetings anymore — it's too 
technological. 
—Dairy farmer, Hugh Lovel's Biodynamics workshop. Random Lakes, WI2001 

Steiner was ill when he delivered his lectures on biodynamics, and he died within months 

of giving the lectures. His words were carefully transcribed and published as "The 

Agricultural Course," but fearing misinterpretation, the teachings were initially shared 

only with an "inner circle" of anthroposophists, who set to work in labs and in fields 

putting Steiner's ideas and words into practice. Some of those researchers include Lilly 

Kollisko, Ehrenfried Pfeiffer, and Josephine Porter - more recently Will Brinton of 

Woods End Research Laboratory in Maine and Walter Goldstein of Michael Fields 

Agricultural Institute in Wisconsin. Much biodynamic research was, and still is, 

published only in German, and the list of research publications in English is relatively 
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short. But the list is growing, and has recently been joined by articles in conventional 

scientific journals including Science and Nature (Regangold et al. 1993, 2001). 

Ehrenfried Pfeiffer, a chemist actively involved in biodynamics, moved from Switzerland 

to the U.S. where he organized the Bio-Dynamics Farming and Gardening Association in 

1938, and began to publish the journal BIODYNAMICS, which is still in circulation. He 

began a training center in Kimberton, Pennsylvania, and founded the Biochemical 

Research Laboratory in Spring Valley, New York. His work on companion planting and 

the chromatography test are only two of many research projects he dedicated to 

developing alternative agricultural technology. The Josephine Porter Institute for 

Applied Biodynamics, founded in the 1980s in Woolwine, Virginia, is a teaching farm 

and supplier of biodynamic preparations, carrying on work begun by Josephine Porter in 

Pennsylvania in the 1940s. In Wisconsin, Christopher and Martina Mann founded the 

Michael Fields Agricultural Institute in East Troy in 1983 as a research and education 

organization for farmers. Michael Fields sits down the road from the first biodynamic 

farm in the U.S., run by their friends Ruth and Dick Zinniker and originally started by 

Dick's parents. Dick Zinniker has been managing the farm since the 1940s. Ruth's 

father was one of the farmers who originally requested Steiner's help in Europe. 

According to Robert Karp'" of Practical Farmers of Iowa, biodynamics in the U.S. 

Midwest has been pioneered by a sprinkling of individuals, some of who are not 

anthroposophists or even farmers, but who support a spiritual approach to agriculture and 

Interview Biodynamic Farming and Gardening Association Conference, Ames, lA, November 2003. 
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therefore helped disseminate Steiner's ideas. Besides the Manns and Zinnikers in 

Wisconsin, Karp mentioned Bob Steffan, who operated a biodynamic farm in the context 

of Boys Town, a catholic community for youth in Nebraska, and Father Norm White, an 

activist priest in Iowa. He also noted that the Community Supported Agriculture concept 

or CSA is based on Steiner's social philosophy and was first developed in conjunction 

with biodynamic farms. The general success of CSA's around urban areas across the 

U.S. has greatly contributed to the spread of biodynamics in this country. In addition, 

although not specifically focused on biodynamics, support for many sustainable 

agriculture projects in the Midwest has come from a funding organization set up by 

Henry A. Wallace's" daughter Jean Wallace Douglas. 

At this time, biodj^amic farms, while spread thinly across the country, represent a large 

diversity. The Zinniker farm is a small, almost subsistence-level dairy farm of about 30 

cows. Fred Kirschenmann farms 3,000+ acres in North Dakota, growing spring wheat, 

lentils, soybeans, alfalfa, flax and raising beef cattle. Griffiths' Seven Stars Farm in 

Pennsylvania, a 70-cow dairy farm, produces biodynamic yogurt and exports it around 

the country. Angelic Organics, near Caledonia Illinois is the largest community 

supported agriculture farm (see below) in the state, serving over 1,000 families. 

Biodynamic farming is also practiced at various scales on farms around the world, 

especially in Germany, Australia, and New Zealand. Biodynamic producers have their 

own certification program, Demeter, established in 1928. Demeter-Intemational was 

" Although Wallace's agricultural fame lies in his promotion of hybrid com and other developments of 
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founded in 1997 by 19 Demeter organizations from Europe, America, Africa and 

Australasia for "closer co-operation in the legal, economic and spiritual spheres." 

Demeter's website'^ reports a membership of some 3500 partners in 35 countries, 

involving more than 1,000,000 hectares of biodynamic cultivation. Demeter is a 

registered trademark in over 50 countries, representing a steady increase since the 

organization's inception. With its focus on self-sufficiency and independence, 

biodynamic practice favors smaller and diverse farms. This lends itself to the CSA 

model, in which farmers are supported by consumers who contract with the farmer at the 

beginning of the growing season for a certain percentage of the harvest. According to 

the Biodynamic Farming and Gardening Association, biodynamic gardeners brought the 

CSA concept from Europe to North America in the mid-1980s. In 1999, they report, more 

than 600 farms or gardens from all over the U.S. are listed in the Biodynamic 

Association's CSA/Biodynamic database. 

Science of Biodynamics? 

The focus of biodynamics on the interactions of a farm ecosystem leads to a series of 

holistic management practices that address the ecological, social, financial and spiritual 

well-being of the farm, with a larger goal of providing nutritious food and healing the 

earth through agriculture. Within the foundational concept of the farm as a self-reliant 

organism, there are many practices, such as crop rotations and soil nutrient testing 

espoused by biodynamic practitioners and teachers, which are also part of the organic 

conventional agriculture, he also supported farmers in pursuing a diversity of crops and practices. 
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agricultural approach (Koepf 1989; Brinton 1997). As organic farming author Grace 

Gershuny puts it, "the metaphysical source of (biodynamic) theory is not at odds with 

solid farm practice," (Gershuny & Smillie 1999, 156). According to A.M. Scofield 

(1986), the origin of the term 'organic farming' derives from biodynamics, particularly 

the wxitings of Lord Northboume a biodynamic farmer, who first used the term 'organic' 

in his book Look to the Land, published in 1940. The basic biodynamic principle of the 

farm as a biologically-complete entity, inspired Northboume to describe his farm as a 

dynamic, living, organic whole. 

Although interest in biodynamic practice has grown, some proponents are concerned that 

the approach is shackled by a fundamentalist focus on Steiner's lectures, and an 

atmosphere of cultism, which makes it difficult for newcomers to break in. Steiner's 

lectures were not, in fact, made available by core anthroposophy organizations to the 

public until 1963 for fear of their misinterpretation. Internet listserve discussions and 

magazine editorial pages contain ongoing discussions about the most effective strategies 

for promoting biodynamics. Some, including Walter Goldstein from the Michael Fields 

Institute, advocate building wider support for biodynamics using the tools of 

conventional science (Goldstein 2000). "Only in as much as we foster scientific research 

based on proper application of our methodology and leam from the external and internal 

sides of our work, are we capable of escaping stultification and avoiding untrae 

development," he writes. Credentialed scientists working for biodynamic research 

http://www.demeter.net/. 

http://www.demeter.net/
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institutions including Michael Fields Institute and Woods End Research Laboratory, 

design, pursue and publish research employing standard scientific approaches (Goldstein 

2000, Brinton 1997). Andrew Lorand, whose Ph.D. dissertation explores the 

paradigmatic differences between biodynamic, organic and conventional farming (1996) 

has argued that by "spiritual science" Steiner was envisioning a science fundamentally 

guided by the awareness of God. He emphasizes "we have to open ourselves up to a new 

kind of science, a science permeated with a deeper understanding of such great Mysteries 

as the influence of Christ in nature," (Lorand 2001). Other people, such as Hugh Lovel, 

take a position even more controversial in biodynamic circles, insisting that the future lies 

in exploring new directions, especially links between biodynamics and energetics in 

agriculture. These ideas are given far more air in Acres U.S.A. than in the journal 

BIODYNAMICS, and reflect the diversity of viewpoints and practices that exist within the 

movement. 

If I were to try out any one of the practices of the networks I have studied here, I would 

try my hand at biodynamics. While I no doubt pursued conversations with the more well-

spoken and successful biodynamic growers, I was repeatedly impressed by the 

combination of completely alternative worldview, spiritual ambitions and proven hands-

on long-term success in the arenas not only of soil fertility, but business management as 

well. I did encounter true believers, who had not much time for an academic point of 

view about how there is no "going back to nature," and zealots who would clearly wear 

thin after a couple of days. In general, however, I was inspired by ideas such as the 
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importance of form - that the shape of a willow tree tells you something about how it is 

literally a fountain, pumping more water out of the ground and into the air than any other 

tree ~ or the idea that a row of trees planted along a field is not just a wind break, but 

wind chimes that sing with the wind according to their species. Perhaps this reveals 

cracks in the academic armor - nonetheless, the biodynamic discourse certainly 

convinced me with its arguments about the shortcomings of post-industrial technoscience 

and the importance of spiritual elements of agriculture. 

Contemporary Alternative Agriculture 

Having introduced these contemporary generative networks, I now turn to the analysis of 

several specific texts as they reveal the science-making, positioning and credibility claims 

of different authors. In contemporary organic, ecoagriculture and biodynamic discourse, 

I found a great deal of continuity of arguments and technologies in science-making 

activities with similar work of the founders. Authors continue to describe an agriculture 

in crisis, due in large part to its industrialization and to a mechanistic agricultural science 

that disregards natural laws and results in degradation of the soil. This argument has 

continued to draw adherents, and is not uncommon among academics, e.g. Keller & 

Brummer (2002) and Thompson (1995). Speakers and authors are more likely to use the 

word "ecology" than their predecessors. Farmers continue to be described as experts 

because they are educated by nature. Collusion between government and profit-seeking 

agribusiness is still seen as a major obstacle to correcting agriculture. The connection 

between soil health and human health continues to be made; strategies for arguing it 

change, however. Contemporary contestation over scientific proof of the nutritional 
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superiority of alternative products has meant that some people in the networks, especially 

proponents of organics argue this connection more obliquely, and the absence of 

pesticide residues, has become a more central argument for the health advantages of 

organic consumption. I will discuss the meaning of these observations in the sections 

that follow. 

Biodynamic Discourse 

Dr. Herbert Koepf was educated in Germany and currently heads the School of 

Biodynamics and Earth-Sciences at Emerson college in England. He, along with 

Ehrenfried Pfeiffer, with whom he worked, have done much to spread Steiner's words 

from Europe to the United States. Koepf s book. The Biodynamic Farm: Agriculture in 

the Service of the Earth and Humanity, was written with contributions from Roderick 

Shouldice of the Bio-Dynamic Farming & Gardening Association in Kimberton 

Pennsylvania, and with Dr. Walter Goldstein, Research Director and Education 

Coordinator at the Michael Fields Agricultural Institute in East Troy, Wisconsin. 

Naming Nature - Bodies and Spirit 

Herbert Koepf begins his 1989 book on biodynamics by describing how contemporary 

farmers struggle with conflicts between environment, soil fertility and economics. He 

continues: 

As the pressures for short-term gains in production persist, the problems with 
toxicological risks, economics, and disrupted ecosystems become more and more 
complex. Thus, the farmer is placed in a conflict with nature and humanity as a 
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whole.. .What once was a happy marriage between nature and culture has been torn 
asunder, with the consequence that many human values associated with farming have 
been lost for the farmer. Though many are aware of the technological irmovations 
adopted by modem agriculture, few are aware of the impact of these irmovations on 
the daily thinking, motivation, and lifestyle of the farmer, (1989, 2). 

Much of Koepf s ambition in this book is to argue for the cormectedness of nature and 

society, which he sees rent by modem science and technology, as well as for the "special 

character" of life. In his book on biodynamic agriculture, he writes of life's emergent 

properties: 

Though it is unpopular to state it, nevertheless it is tme that reductionist, 
materialistic science is a mode of thinking, and is not the only objective, scientific 
approach. Life does have its causal aspects based on physical and chemical forces. 
But life also has other aspects that are grasped by the human mind on the level of 
form, organization, and time.. .To recognize the inherent formative principle and its 
interplay with the surroundings constitutes a path of knowledge, (26) 

Koepf is working to develop another avenue of scientific investigation, another mode of 

thinking that works to understand the "innate activity of the organism" as it comes to 

expression in the form. In a plant, he argues, one can recognize this innate activity in the 

"correspondence of its parts; in the form of the shoot and the root; in the form, 

arrangement, and metamorphosis of the leaves; and in the way that light, moisture, 

nutrients, and other environmental factors affect the form," (26). This inherent formative 

principle refers to Steiner's arguments about the roles of internal and external forces 

responsible for life. Koepf argues that chemical analysis, conventionally used to 

understand what a plant is made up of, is a much more subjective process than many 

investigators admit. He describes the technologies of chromatography and 

crystallization, which are "based on observation, without the interference of preconceived 



164 

theories," (178).'^ Crystallization, invented by biodynamic researcher Pfieffer, is a 

picture resulting from the pattern made by copper chloride crystals on a flat glass plate 

under the influence of a tiny amount of substance from an organism being tested. 

Koepf argues that our ability to work positively with living organisms is predicated on 

understanding that a living organism cannot "be taken apart and reconstituted without 

losing its original identity," (24). Rather than focusing on ecological relationships or on 

systems, in developing his arguments about nature Koepf relies on this concept of "living 

organism." Rewrites, 

The term "organism" is central to biodynamics.. .plant and animal communities, the 
soil-plant system, and even larger ecological units display characteristics of 
organisms.. .The nature of living organisms is a question that has intrigued the best 
thinkers.. .The orientation of the parts toward a greater goal indicates a kind of 
purposefulness that puzzles scientists because dead nature is not like that.. .the 
orientation of these parts toward an end or purpose will not be found on the material 
level (22). 

"Soil fertility," according to Koepf "is a dynamic phenomenon," (123). He insists that 

while the fertility of the soil can be understood to derive from the nature-given soil type, 

it also stems from human management: crop rotations, and green manures, composting, 

cultivation and use of biodynamic preparations. While sustainable farming must include 

biological practices such as cover cropping, composting, companion planting, tillage and 

integrating crops and livestock, Koepf also offers the biodynamic technologies of soil 

fertility management, the preparations, foliar sprays, planting by calendar and 

homeopathy (Diver 1999). These technologies are designed in response to the nature of 

" Koepf refers here to the science of the German philosopher Goethe, an inspiration for Steiner, because of 
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the organism, and the importance of solar, lunar and other rhythms influencing the 

growth of plants. He writes. 

The time pattern of life is in cycles of growing and fading away, of day and night, of 
weeks, months, and years. Plant life is totally immersed in the rhythms of the sun. 
Each season has its flowers.. .In all plant life one finds a multitude of day-night 
rhythms—and no less in the activities of soil inhabiting organisms, for example, in 
the daily vertical migrations of lower animals, (112). 

Koepf is adamant, that the path of knowledge and awareness he describes is not 

traditionalism, but rational, clear-minded and scientific thinking. "Biodynamics has 

nothing to do with either the narrow-minded reflection of lunar rhythms in life or a blind 

belief in traditional sayings. Biodynamic farmers and research approach a problem 

through an unbiased reading of the phenomena and through clearly designed 

experiments," (113). 

Biodynamic Experts 

Like Steiner, Koepf saw learning in biodynamics and expertise coming from the work of 

the farmer and the scientist both. In biodynamics, the role of the farmer on a farm is 

personal and active. Farmers are described by biodynamic authors Podolinsky (1996) 

and Lovel (1994) as "sculptors of plants," "artists" and "meditators." Farmers are "men 

of nature," but not just passive servants, they leam from their personal relationships with 

their farms, and work to accurately "read" nature, as a good doctor reads a sick person. 

This intuitive yet managerial image contrasts to the image of the farmer in organic 

farming discourse in which organic farmers "accept and adjust to" natural conditions, and 

his advocation of a science based directly on the human senses. 
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try and work "within" the balance of nature (Lorand 1996). Koepf writes, "The 

biodynamic work and its ultimate test occur on the land. Practicing farmers and 

gardeners develop biodynamic know-how and insight into biodynamic principle," (18). 

According to Koepf: "Farmers, whatever their allegiance may be, need to have a clear 

rational approach to their work," (1989, 198). For him, educational support for such 

rationality includes, "practical experience" but also "a study of humanity and the 

kingdoms of nature in the light of the science of the spirit, of the forces working in the 

earthly realm and in the cosmic expanses," (198). A farmer's personal, spiritual and 

intuitive relationship to a farm is key and researchers must test their assumptions through 

the practices of farming: 

The concept of the farm as an "organism" has been taken up in recent years and 
researched. However, researchers do not use the word organism because they 
hope to disentangle it into quantifiable parts. Hence, they speak about "systems," 
which is a technical reference to the complexity of a biological whole, and they 
design models. How real these models are will be influenced by the assumptions 
needed to construct them. Hence, these models have to be supplemented and 
adjusted by the intuitive judgment of the practicing farmer," (1989, 5). 

Koepf emphasizes that experimentation and research into the use of preparations and 

other management techniques has occurred both through the practical experience of 

farmers and gardeners who have used them, and from formal experimentation at 

biodynamic research institutes. Soil fertility is multi-faceted, Koepf insists, such that a 

farmer can use diverse practices to improve it. Many of these practices are familiar, 

some, like the use of biodynamic preparations, are exclusive to biodynamic practice. But 
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even a familiar practice such as crop rotations is expanded upon and justified on the basis 

of plant relationships not recognized in conventional practice. For example, decisions 

about companion planting, intercropping and rotation can be based on whether the plant 

"emphasizes" root, leaves, seed or fruit, or flowers. Koepf s biodynamic science 

embraces certain elements of conventional science and practice but greatly expands on 

them and opens up new management opportunities. 

The impact of sustainable agriculture as an alternative mode of operation is 
important. The older approach is hierarchical: Research to extension to farmers. 
But in sustainable agriculture the structure is flattened: USDA's Sustainable 
Agriculture Research and Education Program, land grant universities, NGOs, and 
farmer organizations have really changed research and information. It's 
revolutionary. 

— Steve Diver, ATTRA, phone interview Spring 2001. 

Conventional agricultural literature describes a farmer as an active manager, but the 

relationship to what is being managed is profoundly different than that described in 

alternative literature. Conventionally, the farm is a human-created system that a farmer 

must fight to protect against natural entropy. In a manual on biological approaches to 

pest management, for example, the farm is described as "artificial," and farmers 

"combat" and "battle" aspects of the natural ecosystem that "challenge" agriculture and 

threaten to disturb the farmer's "control" of the farm (University of California 1992). 

The knowledge to farm, moreover, comes less from the relationship of the farmer to her 

or his farm, but from the lab bench. Scientists work to devise "tactics" and "strategies" 

for managing pests, and "ten years of research and development" of this knowledge about 

farming can separate the lab bench and the field. The differences in metaphorical images 
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of where knowledge comes from are elucidated in another volume on pest management 

in conventional agriculture, which emphasizes "exploiting" the "vulnerable" points in 

insect lifecycles (Pedigo 1996). The complexity of the task of managing pests is aided, 

the authors suggest, by conceiving of it as a "programmable system." Computers are 

employed to use a sequence of "rules" to consider insect populations, weather, the stage 

of crop plant growth, and economics, and to develop recommendations for farmers. This 

information is delivered to the farm via "on-farm personal computers"yrow the state's 

cooperative extension service (297). In conventional farming, the separation between 

farm and nature is critical, and the farmer must defend it. A significant amount of the 

knowledge about the "artificial" environment of the farm is not generated on the farm, 

but in university lab benches and test plots. 

Biodynamics gets away from having to accept what one is told to pay for inputs 
and having to take what's offered for outputs — a formula for getting screwed. 

Hugh Lovel, biodynamics workshop, Random Lakes WI Spring 2001. 

Seeking Audiences for Soil and Health 

As described in the last chapter, physical and spiritual health, for Steiner was of 

fundamental importance. A farmer's care of the soil was comparable to a doctor's care of 

a patient's body, and through the production of food, the spiritual as well as physical 

health of people and animals. Koepf continues this line of argument, positioning his 

work and those of others in biodynamics within a larger endeavor of improving the health 

and well being of society. He writes: 
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It is hard to prove the difference (between processed and biodynamic food) if one 
looks at foodstuffs merely as carriers of carbohydrates, protein, essential amino 
acids, fat, unsaturated fatty acids, vitamins, and mineral elements. Bread, milk, 
lettuce, and carrots convey specific formative and regulating "information" to the 
organism digesting them.. ..food can be looked at as a characteristic totality that 
has evolved from the life of the crop plant.. .Every food stuff exhibits a specific 
configuration of nutrients and other nutritionally relevant forces.. .but it depends 
on the environmental growth conditions whether and to what extent the potential 
of this food stuff can become fully manifest.. .including the soil quality and the 
atmospherical and cosmic factors influencing plant growth. Balanced 
environmental influences bring about the harmonious development of a plant. It 
seems obvious that such plant foodstuffs are also the most wholesome and 
beneficial for the human and animal organisms, (1986, 175). 

Allies in, and Critiques of, Science 

Contemporary alternative discourse is loaded with references to science. Each of the 

texts that I examine here reveals careful positioning vis-a-vis the institution of science. 

While there is abundant critique, often directed at the philosophical underpinnings of 

modem science, these authors strategically work to contribute to their own science, to 

identify important aspects of nature, to establish qualifications for expertise, and to argue 

for the importance of their work to larger societal health. As I will seek to make clear, 

these authors differ to the extent to which they embrace certain aspects of establishment 

science and argue that they are adding to and improving and redirecting this faulty, 

misguided endeavor. In contrast to the biodynamic discourse, for example, the 

ecoagricultural texts are frequently far more condemning of the specific products of 

industrial science, while they are less quick to criticize the institutional relationships of 

contemporary science, the model of expert bringing information and technology to the 

farmer. As I have illustrated, biodynamics offers very different models for the origin of 

knowledge about farming, and suggests that farmers and scientists might even trade 
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places on occasion. As we will see organic texts are critical of the institution of science 

as well as the products it has delivered to agriculture, and yet they frequently argue for 

shifts and rearrangements that would allow for the production of better information -

without a fundamental reorientation of the work. 

Herbert Koepf aligns himself with established science: "Conventional and biodynamic 

farming share, in part, a large body of knowledge, but they are at variance on how to 

utilize it," (35). Andrew Lorand describes the science of biodynamics as "a conceptual 

extension of the generally accepted view of life.. .a further refinement of the definition of 

life to include non-physical dimensions," (1996, 37). Koepf s basic approach, however, 

is that while science can produce some useful information, the philosophical orientation 

of modem science leaves it poorly situated to contend with core issues of life and living 

relationships. He goes to the roots of the matter, stating that philosophers like Descartes 

heralded the dawn of the scientific age, in which: 

Science simply has the task of finding out how the inner processes of animals 
function according to the laws of physics and chemistry.. .the denial of the special 
nature of living organisms has been a double-edged sword. On the one hand it has 
purged scientific thought of foggy notions about life forces''^ and has freed the way 
for clear scientific thought and investigation.. .On the other hand this denial is also 
an act of renunciation. The essentials that make an organism what it is are left out, 
that is, its form, the coordinated fiinctioning of its parts, and its living relationship to 
its environment, (23). 

A reference to the early 19"' century scientific dispute over vitalism, which Liebig along with other 
scientists worked to put to rest by determining a specific minimum of chemical elements a plant required in 
order to survive. 
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For Koepf, crises in agriculture are an indication of greater societal ills. "Just as illness in 

the human organism produces a variety of symptoms, agricultural problems are 

symptomatic of the successes and failures of our civilization and were produced by the 

modem scientifically trained and economically oriented mind," (6). Thus Koepf 

identifies the fundamental philosophical and institutional orientation of "modem" science 

as a central cause of the current agricultural crisis, a focus that continues through his 

book. 

Organic Discourse 

In The Soul of Soil, first published in 1983 and reprinted for the fourth time in 1999, 

organic authors Joe Smillie and Grace Gershuny write that the purpose of their book is as 

"a soil-building guide for master gardeners and farmers." Based in Vermont, Gershuny 

first wrote the book with Joe Smillie, as part of her masters program in Extension 

Education, in 1983. Gershuny worked for the USDA's National Organic Program during 

the early 1990s to draft the new organic regulations, and now teaches in Vermont. 

Smillie helps run an organic certification agency, was a founding member of a major 

organic trade association, and has also authored several other books on alternative 

agricultural practices. The authors continue to update the information in this book, which 

has been reprinted many times, to fill "a real need for practical guidelines to help make 

sound soil management decisions based on ecological principles," (1999, 3). The book is 

widely distributed in altemative agriculture networks, although people who consider her 

"too soft" have criticized Gershuny, both for her book and for her work on the federal 
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organic legislation as a staff member of the USDA's National Organic Program. An 

early edition of her book with Smillie okays the occasional use of soluble fertilizers, for 

example, and insists: "creating dichotomies such as "organic" versus "chemical" is both 

inaccurate and a hindrance to more widespread adoption of this approach. 

Philosophically, there is no place to draw the line of "natural" short of eliminating 

agriculture altogether and becoming hunter-gatherers," (1986, 65). 

Naming Nature - Cycles and Biology 

Authors Smillie and Gershuny define soil fertility as "the capacity of soil to nurture 

healthy plants," (1999, 7). Emphasizing the cyclical, biological focus that is core to 

organic practice, the authors state that the soil's ability to sustain this nurturing capability 

is dependent on "the diversity, health, and vitality of the organisms that live, grow, 

reproduce, and die in the soil," (7). And, "the surest route to improving soil fertility is to 

provide the most hospitable conditions for soil life...adequate food, air, and water," 

(1997, 37). They insist that fertility is not only sufficient quantities of nutrients, but their 

presence in "balanced form," (33). 

Like Koepf, they establish their own work as expanding on, conventional scientific 

foundations; "Regardless of which approach you adhere to — chemical or organic — the 

fundamentals of soil chemistry remain the same," (21). Their book begins with a 

description of physical and chemical properties of soils parallel to any standard soil 

textbook, but they proceed to expand on this to elaborate on biological cycles, the key 
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role of organic matter and humus, the importance of stewardship and the "soil 

ecosystem." Readers of The Soul of Soil are encouraged to "read" weeds, squeeze and 

smell handfuls of soil, walk the fields after a rain in order to observe drainage, and, very 

importantly, keep records. Such monitoring must be "coupled with sound and holistic 

farm management" the authors argue, in order for a farmer to learn how "clean, vital and 

diverse the farm system is, and how to make the farm "happy, healthy, and prosperous," 

(1999, 79). Healthy soil means a happy gardener, they insist. 

In The New Organic Grower, a book touted by many market gardeners, Eliot Coleman 

writes, "Even though a product is produced, in farming the process is anything but 

industrial. It is biological. We are dealing with a vital, living system rather than an inert 

manufacturing process (1989, 3). Agriculture is no more an industrial process than is 

music, insists Coleman, who compares the farmer to an orchestra conductor, whose job 

"is not to play each instrument but rather to nurture the union of the disparate parts.. .and 

combine them in a harmonious whole (ibid)." 

Organic Experts 

Proponents of both organic and biodynamic agriculture describe conventional science as 

a useful building block, but such science is presented as just one element in a universe of 

knowledge about soil fertility. Much of this knowledge, they agree, and the associated 

management practices, emerge in tandem from experiences with the natural farm 

environment. Soil nutrient tests, tissue analysis, indicator weeds, test strips and 
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refractometer levels, organic proponents insist, are "tools available to give you feedback 

about your own observations of soil health.. .the important thing to remember about soil 

testing is that it requires far more than laboratory analysis...(it is) a useful supplement to 

the more important on-farm testing and observation, but lab results alone are of limited 

utility for a management system that attempts to do more than achieve simple target 

yields," (Gershuny & Smillie 1999, 79). The authors also argue that opportunities for 

new directions in agriculture arise in the application of this information in a site-specific 

context: "once you have grasped the complex dynamics of the soil ecosystem, you can 

more easily perceive other practical applications," (1999, 3). In other words, the more 

you can leam about the natural environment of the farm, the more tools and management 

strategies will become apparent to you, and the less reliant you'll be on off-farm inputs. 

Eliot Coleman writes, "The skill that most benefits.. .a farmer is learning how to 

incorporate new knowledge as a productive addition to your present system.. .But how do 

you decide? By what criteria can small steps or sweeping changes be judged?.. .Any 

rational food production system will emphasize the well-being of the soil-air-water 

biosphere, the creatures which inhabit it, and the human beings who depend upon it," 

(1989,220). And: 

The secret to success in agriculture is to remove the limiting factors to plant 
growth.. .by efficiently and economically generating a balanced soil fertility from 
within the farm rather than importing it from without... When chosen carefully and 
managed perceptively so as to take full advantage of specific aspects of the natural 
world, these good farming practices are all the farmer needs," (1989, 4). 
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Coleman also echoes the words of Sir Albert Howard when he reminded his readers of 

the true experts in composting - microbes. Coleman writes, "I am an admirer of the 

intricate cyclical systems of the natural world, and I prefer to study them in order to make 

less work for myself, not more. Even if I thought I knew everything I would rather let it 

be done for me by the real experts... activities of bacteria, ftingi, dilute soil acids, 

chemical reactions, rhizosphere effects, and countless others we are unaware of," (99). 

Audiences for Soil and Health 

The connections between soil fertility and human health remain a central element in 

alternative discourse. However, as we will see, this territory has become more politically 

charged. As I describe in the next chapter, as more people buy organic food and as 

arguments emerge in mainstream discourse that organic products are healthier, defenders 

of conventional agriculture have gone on the offensive. Health claims of alternative 

agriculture are a focal point for challenges from conventional agriculture's supporters, 

who call attention to the lack of evidence for nutritional advantage and also food safety 

issues related to the use of manure and compost. The food quality issue has, especially 

more recently, often been argued in terms of safety by proponents who point to the 

scientific evidence of the lack of pesticide residues on organic produce (Baker et al. 

2002; Benbrook 2003 a). Other proponents of the organic cause have argued that it is 

dangerous for the movement to base too much of its self-promotion on the health 

connection, since in the face of lack of definitive scientific evidence, organics stands to 

lose legitimacy ~ and it is the larger health of the soil, farm and surrounding envirormient 
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that is a more foundational concept (Gussow 1991). The soil-health connection remains 

vital, however, and supporters of alternative agriculture often suggest that the lack of data 

is only because the research has not yet been done, that such research cannot be done 

within the conventional scientific framework, or that new, alternative technology for 

research is needed. New studies are frequently being added to a growing list of peer-

reviewed scientific literature on the nutrition of organic produce (e.g. Alvarez et al. 1993; 

Asami et al. 2003; Eggert 1983; Feenstra 1992; Lockeretz 1997; Reiners 1993; Schulz & 

Kopke 1997; Woese et. al 1997). 

Organic authors Smillie and Gershuny are explicit that care of the soil is fundamental to 

civilization: "Not only the farm itself, but also the society of which it is a part must be 

viewed as components of the soil ecosystem, for all support and maintain one another and 

none can exist independently," (1999, 50). Gershuny and Smillie echo the words of Sir 

Albert Howard as they write: "The past fifty years have witnessed the rapid 

industrialization of agriculture, with spectacular improvements in yields per acre and per 

person-hours. But these achievements have come at a high social and environmental 

cost, leading to widespread doubt about the wisdom of treating agriculture as just another 

industrial process," (1999, 1). "All land-dwelling animals, including humans, are 

members of the soil community," they write. "Human societies disregard this fact at their 

own peril," (50). 
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However, the authors make few direct claims in their book about the nutritional benefits 

of organics. Other organic proponents, however, are not shy about claming connections 

between organic soil fertility management and more nutritional food. Author and market 

gardener Eliot Coleman states: 

Carrots can take up large quantities of pesticide residues when they are grown in 
soils that contain them. Carrots growing in soil with a low pH take up more lead, 
cadmium, and aluminum. Unbalanced soluble fertilizers modify plant 
composition. The lack of minor elements, limited by poor soil conditions, inhibits 
protein synthesis. There is definitely a "biological value" in food plants ... lost 
by inadequate soil fertility...For the most part, scientific evidence on the subject 
of food's biological value is contradictory and incomplete, (1989, 32). 

Instead of waiting for "incomplete" science, Coleman says, all one has to do is watch 

consumers: "There are documented differences in food quality.. .but not enough to 

constitute "absolute proof - as if absolute proof is ever possible with any biological 

concept...But the sensible consumer doesn't always wait for science. The consumer has 

generally led science rather than followed it," (1989, 33). 

Mainstream media coverage of organics supports Coleman's observations that consumers 

don't wait for science. A content analysis of New York Times and San Francisco 

Chronicle coverage of organics between 1990 and 2002, which I discuss in more depth in 

the next chapter, reveals that claims of the superiority of organic produce are frequently 

made in the absence of any establishment scientific authority. However, the lack of 

scientific data has meant that supporters of organics often only indirectly argue for the 

soil-health connection. The real danger of making "unsubstantiated" claims is known -

the Rodales were investigated repeatedly in the 1960s and 1970s by the Federal Trade 
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Commission for publishing magazine articles about the benefits of eating organically 

(USDA-NAL 1989). Despite this, the human health-soil health connection remains a 

core argument in the broader alternative discourse. Just as it resonated in the 1940s with 

J.I. Rodale as he searched for solutions to his chronic headaches, it carries a meaningful 

message to many Americans, who believe in the superiority of organic produce in spite of 

a lack of scientific evidence (Dimitri & Greene 2002), revealing both that consumers do 

not rely solely on establishment experts in their decisions, and an expectation that 

establishment science, rather than leading the way, may still be trying to catch up. 

Allies in Science - The Organic/Ecological Critique Of Science 

Gershuny and Smillie, in comparison to biodynamic authors, are less explicit about a 

"special nature" of living organisms (although the title of their book indicates sympathies 

in this direction). They do make it clear that the institution of science has failed to 

definitively appreciate and study the complex ecological interactions upon which 

sustainable agriculture is based. Scientific theories about humus, for example, "differ as 

to how it is formed, why it behaves as it does, and how it should be measured," (1999, 

12). And, "despite the many volumes that have been written about soil biology, 

knowledge of the kinds of organisms that live in soil and how they interact is extremely 

limited," (40). 

In addition, knowledge about agriculture from conventional sources continues to be 

suspect. Recalling one of Albrecht's concerns about the role of government in 
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agriculture, they write, "many soils, especially in the Midwest, have phosphorus reserves 

created by government encouragement of excessive fertilizer applications," (1999, 30). 

In terms of gaining information on ecological farming methods: 

Traditional sources such as Extension and farm suppliers, although they have 
made considerable progress in recent years, are still limited by their lack of 
practical knowledge, their limited budgets, and their conflicting desire for 
increased sales. Nonprofit nongovernmental organizations are generally under 
funded and poorly staffed, often lacking basic agricultural knowledge. Much can 
be learned from other farmers, trial and error, and diligent research, but there is a 
real need for practical guidelines to help make sound soil management decisions 
based on ecological principles, (3). 

Smillie and Gershuny's criticisms of contemporary science pursue a precautionary angle. 

They avoid criticizing the philosophy of science, underscoring instead scientific 

uncertainty noting that science continues to uncover new information all the time. In 

order not to run into problems out of ignorance, the authors say, in managing a farm one 

should remain cognizant of natural relationships and use more natural products. They 

write, "new information is continually being discovered about previously unknown 

interactions between major and minor nutrients in the soil ecosystem. This is why the 

"cookbook" approach to soil chemistry can get you into trouble; the best nutrient sources 

are those that are naturally balanced," (35). 

These ecological arguments work to position organic agriculture as a sensible and 

scientific approach. As others have noted, the ecological framework is a central structure 

in the public imagination of the natural world. Margaret FitzSimmons has written, "In 

this era of 'unintended consequences' of the expansion of industry and the deployment of 

new forms of science and technology, ecology's two claims of public interest and 
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precaution have made it the scientific foundation of resistance to science-as usual in the 

employ of accumulation," (2004). While the ecological arguments have been used to 

support very different conceptions of nature and human relationships from competitive to 

cooperative (Mitman 1992; Worster 1977), the emphasis of ecology on relationships or 

connections, change and systems, provides a framework that can be applied to everything 

from wild nature to corporate behavior. Thus, Gershuny and Smillie are claiming 

common ground with established science by describing their approach as relying on the 

"science of ecology" because of its emphasis on "the interrelations between all living 

things and their environment," (1999, 2). They regularly cite conventional research to 

substantiate claims but also argue for an agro ecological framework, because it "includes 

social, economic, and political relationships," (2). Along with Koepf, they argue for an 

expanded focus not only on on-farm relationships between living things and their 

environment, but also on relationships between farms and the wider society. Smillie and 

Gershuny exhort their readers to make connections between their local practices to 

maintain soil fertility, and larger implications of good stewardship: "A whole book could 

be written about the effects of political and economic pressures on soil fertility -

especially in the "Third World," where peasants are forced to produce export crops for 

foreign exchange instead of food for their families.. .Political and social activism are, 

more clearly than ever, essential components of soil stewardship," (1993, 50). 
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Ecoagriculture Discourse 

The science from the lab isn't always transferable. It's good just to dig a hole -
use your nose and eyes... there's lots that's nice to know, but a few really basic 
things. 

— Gene Mealhow, ecoagriculture consultant. Session from "Organic 
University, " Upper Midwest Organic Farming Conference, Lacrosse, WI, 
2001. 

The authors of the Acres' publication, The Non-Toxic Farming Handbook, have a diverse 

background. Author Philip Wheeler holds a master's degree in adult education and a 

doctorate in biophysics. Like many in the ecoagriculture network he has also worked as 

an agricultural consultant. Ronald Ward, holds two master's degrees, one in community 

counseling and one in divinity. He has farmed and also directed a center for emotionally 

challenged children. As is true for many involved in alternative agriculture, these authors 

were united by a common interest in alternative health. In the introduction they describe 

their mutual interest in the "Reams concept," a theory about the role of minerals and 

energy flows in human nutrition, soil, and agricultural health developed by Carey Reams. 

Educated as a doctor and agricultural consultant, Reams developed the "Biological 

Theory of Ionization," which suggests that plants gain their nutrition from the energy 

released by elements as they enter the plant from the soil and air, rather than from the 

elements themselves (Diver 1995). "Radionics" is a general term used by Wheeler and 

others who worked with Reams and refers to the science of measuring these and other 

"subtle energies" in agriculture. The concept of what has also been termed "energetics" 

in agriculture poses an exciting new horizon in agricultural science for many in the 

ecoagriculture network. 
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Naming Nature - A Matter of Energy 

Ecoagriculture authors Wheeler and Ward concur with Koepf, Smillie and Gershuny that 

soil fertility is not simply NPK. They describe the importance of other nutrients such as 

sulfur and magnesium, iron, manganese and copper, and invoke the work of William 

Albrecht to argue for the importance of the balance between these minerals. They also 

discuss the importance of organic matter and microorganisms, which, the insist, depend 

on properly balanced soil chemistry. The authors' primary focus, however, is not on 

mineral components or on biological life, but on energy. Energy is created in a soil by 

the interaction between nutrients, they state. This energy powers the growth of plants -

not the nutrients themselves. "As the days of the month cycle, soil energy fields are 

replenished due to the bathing of the earth by cosmic energy fields.. .as well to the 

magnetic and gravitational attraction of the moon," (1998, 13). Fertilizers have different 

energies, not only between different types, but between the same fertilizers from different 

sources. "Since energy is the key to crop production, it is important to provide energy to 

the [crop] field as well as to create conditions...whereby energies from the cosmos, 

fertilizers, rain, sunlight, etc. can be received, controlled, and transferred," (1998, 18). 

Also, "Every soil, plant, or product emits an energy pattern peculiar to itself. This pattem 

can be measured," (40). 

Unlike biodynamics and organics, ecoagriculture often presents a comparatively hi-tech 

approach to managing soil fertility. They discuss familiar tests, like soil nutrient testing. 



183 

but they also introduce an "electronic scanner" developed by Dr. T. Galen Hieronymus, 

that reads the energy intensity of a chosen element, and the ERGS meter, which reads 

Energy Released per Gram per Second, a Paramagnetism meter that "measures the ability 

of the soil to tune into and receive magnetic energies of the cosmos," (1998, 54), and a 

radionic scanner, which produces a "General Vitality" reading. Used in combination 

with other more conventional sources of information, the authors argue, these tools 

enable farmers to make sound decisions about soil fertility management. Some of these 

choices would not necessarily correspond to organic or biodynamic practice. Choosing 

an appropriate fertilizer according to its energy reading, for example, may mean using an 

industrially produced or soluble fertilizer. 

Wheeler and Ward write, "organic farming adherents have grouped all the chemical 

fertilizers together because of their salt indexes, and therefore, have refused to use any of 

them... [We] treat them individually based upon testing results which show some to 

positively benefit plant and soil life," (69). This is not to say that Wheeler and Ward are 

proponents of anhydrous ammonia, the most popular and toxic source of N in 

conventional farming, and many of their arguments ~ using natural fertilizers to support a 

natural soil diversity, and avoiding pesticides and herbicides precisely because they kill — 

resonate with the organic arguments. However, they draw their lines of practice in 

different ways, underscoring how using "nature" as a guide in agricultural management 

can lead to very different kinds of practice. 
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Ecoagriculture Experts 

As noted, the focus of ecoagriculture authors Wheeler and Ward's book is on introducing 

the role of energy in crop production, and numerous technologies for measuring and 

managing this energy. While the science of the energetics of soil fertility and crop 

production may be quite radical, the model of knowledge development and sharing 

presented by Ward and Wheeler is not. For example, while the authors criticize 

conventional science, much of their testimony for new approaches comes from people 

whose claim to expertise is supported by their Ph.D.s. Granted, these are maverick 

scientists, but they rely on a conventional model of new information generated by 

credentialed experts and then received by farmers who "consume" the services of 

consultants. Also, while the authors discuss biodynamics and the importance of moon 

cycles and cosmic energies, there is scant attention paid to the individual relationship 

between a farmer and a farm as there is in biodynamics or organics. At one point, they 

write, "The [electronic] scanner is operator dependent; it works well for some individuals 

and not so well for others.. .Manufacturers are working to take the human element out. 

Perhaps these will be more reliable," (1998, 41). Both authors, who make their living as 

consultants, insist that a farmer must be a good consumer. An ecological farmer needs 

to know how to buy fertilizers, they say: "The farmer's main job is to know his fertilizers 

and require guarantees of what he is purchasing. In other words, buy what you want, not 

what someone has to sell," (1998, 72). Farmers considering changing their fertility 

People are not unaware of this as a trap, however, and two Midwestern certifiers I interviewed remarked 
on how some farmers they have worked with found themselves over-beholden to consultants and associated 
pricey inputs. The successftil farmers backed away from these relationships. 
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approach need "a model to follow, a consultant.. .and a good product base to draw from," 

(1998, 188). Just as in conventional medical advice about vitamins, they say, the field of 

alternative agronomy is confusing. Indeed, farmers seeking advice from ecoagricultural 

consultants are often presented with very complex information. In a paragraph about 

using the CEC and LaMotte tests, for example. Ward and Wheeler write; 

It's important to compare several variables both within and between the two tests 
in developing fertility programs. First, compare the ratios.. .second, compare the 
OM level and nutrient levels. Do these give an indication that microbial life is 
working or not? What type of N levels can you expect under good conditions? 
Compare CEC levels to LaMotte levels. Are nutrients missing from the soil or 
are they present in sufficient levels but need to be activated? If nutrient levels are 
low, you need to know the nutrient forms which will provide the needed nutrient 
plus provide the best impact on microbial life, (60). 

The use of Ph.D.-holding experts, a strong focus on technology and exhortations to 

farmers to be good consumers (especially of information from consultants) is far more 

prevalent in ecoagriculture discourse than in biodynamics and organics. Indeed, it seems 

clear that the model of information generation in ecoagriculture, and the proprietary 

nature of that information is directly related to the central role consultants have played in 

the ecoagriculture generative network. 

Even within ecoagriculture, however, "consuming" knowledge is not a universal 

message. In the pages of Acres U.S.A., farmers in the ecoagriculture network, are often 

encouraged to act independently. Ecoagricultural proponent Joel Salatin suggests in an 

article from Acres: 
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.. .where in the world does a farmer start? How do we sort through all the 
products and theories to determine what is the best procedure for 
us?.. .Although I don't have an answer to that question, I wonder if it is 
the most important question anyway. Perhaps a better question is this. 
"What can I do right now, without really spending any money? Our 
creativity is bounded by the questions we ask....1 would suggest that, to be 
truly economical and ecological, we should start with what we can do on 
our own farm, with our own resources, (Salatin 1998b, 1). 

[Consultant] Gary Zimmer definitely has a product to sell. But he earned my 
respect when he got a farm in the late '80s and put a learning center on it, and 
put his ideas to work. I listen to him because I can see what he is doing. Farmer-
to-farmer is best. That's why field days are such a beautiful thing. 

Organic dairy farmer and certifier, Western Wl. Phone interview Spring 
2001. 

Farmer Audiences for Soil and Health 

Inspired by the "Reams" approach to energies in soil that influence plant growth and 

human health. Ward and Wheeler focus on technologies for measuring those energies. 

They refer to a test for nutritional quality using a refractometer, a tube-shaped instrument 

with an eyepiece in one end and a prism at the other. Light passing through juice pressed 

from a plant's leaves, stem or fruit and placed on a glass plate at one end, is refracted 

through the prism and reveals levels of sugar and starches in the plant ~ a plant's brix 

level. Referring to the crops raised for livestock, the authors write, "by raising the sugar 

levels of his plants, the farmer is able to feed increasingly more valuable feedstuffs. He 

will have raised the energy value of his feeds with resultant improvements in animal 

performance, and his veterinary bills will reduce substantially," (1998, 119). 

A central argument in ecoagriculture is that preventing disease and pests in livestock and 

crops begins with a healthy soil. These arguments typically focus on livestock and on 
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plants, although also extended to human health. While a less direct argument is made in 

The Non-Toxic Farming Handbook for the soil-human health connection, the book begins 

using theories of Reams that he developed as a medical doctor.'^ In this regard, the 

authors are extending an alternative approach to human health to the health of farm 

animals and the soil. This reveals ecoagriculture's primary focus on its audience of 

farmers, about which I say more in the next section. 

Allies for a Misguided Science 

As we've seen, for authors in all three networks, a materialistic and industrial orientation 

of science leaves it poorly situated to support sustainable agriculture. At best, 

conventional science is so hopelessly "behind" in recognizing natural diversity and 

relationships that it cannot be relied on to guide good farm management. In arguing for a 

solution, these authors claim certain foundational elements with conventional science, but 

then move into new territories with the implications of that scientific information. 

Ecoagriculture authors Ward and Wheeler produce a very pointed critique of misguided 

science repeating earlier criticisms of an overspecialized and overly quantitative science. 

Simplification and reductionism are just "not nature's way," (1998, 11) they insist, and 

argue: 

Alternative ideas about human health are almost as prevalent, in the ecoagriculture network, as 
alternative ideas about soil fertility. Another indication of its openness to alternative science, is the 
attention paid by Acres U.S.A., to the work of people like Wilhelm Reich, Carey Reams and other maverick 
scientists whose theories about human health were soundly rejected by the scientific establishment. 
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Conventional agriculture views nature as a linear system or the whole is equal to 
the sum of its parts. Scientists take one aspect, the nitrogen needs of plants, for 
instance, and believe they can research only that variable... We have the different 
agronomic departments specialties.. .all existing within the university structure 
with each researching its own questions. Seldom do these departments 
communicate together, (8). 

And more pointedly: 

Science apphed to agronomy was...pseudo-science masquerading as science 
because it blindly followed reductionist science procedures without observing the 
whole picture or relating the results to the reality of nature.. .Modem agronomy 
applied linear thinking and linear procedures to a non-linear (complex) system 
called life and got the wrong answers, (1998, 214). 

The authors call the NPK approach simplistic, both because it ignores the roles of other 

nutrients and also ignores differences in quality between different sources of the N, P, 

and K. The ecoagriculture authors are especially pointed in their criticisms of the role of 

government in the development of science: 

Although the USD A and land grant universities are putting considerable energy 
into "catching up" with current public concerns, they will continue to be viewed 
with suspicion for a long time, (8). 

And, 

"Government agencies, including the Envirormiental Protection Agency, have not 
evaluated a fraction of the chemicals sold on the market today. Additionally, they 
haven't addressed the question, "What happens when chemicals combine with 
other chemicals?" (133). 

In his book. You Can Farm, Joel Salatin, a free-range livestock farmer and a frequent 

contributor to Acres U.S.A. points out the serious implications of government ineptness 

when he writes of a visit with, "a successful swine producer who had just won some 

outstanding awards from the Farm Bureau Federation, that pirmacle of conventional 

wisdom." Salatin relates how the farmer confessed to him that despite his awards he was 
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hopelessly in debt and said to him, "You know what really hurts? I did everything -

everything - just the way the experts told me to," (1998a, 206). 

Ward and Wheeler criticize industrial agriculture, writing: "having passed through 

promises of high yields through chemistry, (today's farmer) looks back on the ftilfilled 

and unfulfilled prospects of the "modem" farming era... Are we really better off today? 

To answer this last question will require us to wait.. .while we uncover and tally the 

damage done to man and the environment," (1998, 1). Like Sir Albert Howard they 

criticize the influence of profit-seeking business in agriculture: "the momentum of giant 

national and multi-national manufacturing companies assures the continued sale and use 

of toxic materials for a long time to come.. .These kinds of activities need to be exposed 

as well as offering information on how to eliminate the need for using these toxins in the 

first place," (7). And, "farmers have seriously neglected humus levels. They no longer 

have animal manures to spread back on the fields.. .consequently, soil organic matter and 

humus levels have decreased dramatically on conventional farms in the past 50 years," 

(17). And, "by stressing imbalanced...inputs, the system (USDA, land grant universities, 

and conventional agriculture consultants and businesses) has produced...soil imbalances 

[that] result in imbalanced, unhealthy crops which attract insects - thus the need for the 

chemicals to rescue the farmer from the conditions he has unknowingly created," (70). 

The ecoagricultural discourse reveals less commitment to developing allies within 

established science. Theirs is clearly an appeal to farmers who will understand and agree 
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with the importance of independence from a suspect system of (government-supported) 

agricultural research and development. Ecoagriculture proponents regularly invoke the 

economic vulnerability of farmers who choose to follow prescriptions of establishment 

science, and argue that this kind of science doesn't "work." They seek better information 

and perspectives in maverick arenas that have always been sidelined by the 

establishment. 

Conclusion: Shared Territories; Alternate Realities 

The discourses of the generative networks examined here reveal whole new territories of 

ideas and technologies concerning soil fertility and soil management then are covered in 

conventional contexts. While conventional discourse is relatively silent about soil 

organic matter and the importance of microorganisms and trace minerals, these things are 

very much emphasized in alternative discourse. In addition, biodynamics describes the 

importance of astral and ethereal forces to the "organism" of the farm. Organics 

describes the farm as an ecological system, while ecoagriculture discourse refers to the 

"energy patterns" in a field and plant. All supporters of alternative agriculture insist that 

good agricultural science is informed by ecological relationships, that knowledge is 

grounded in nature. Expertise arises from experience farming in a specific place. As a 

corollary, good farmers are encouraged to think creatively about using resources that are 

immediately available, and to trust that much of the time those resources will solve their 

problems. Even in the ecoagriculture approach, which understands off-farm inputs to be 

necessary ~ the ability of a farmer to make creative use of resources available on a farm 
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is viewed as an economic as well as an ecological imperative. If you minimize expensive 

inputs and work to create an ecologically balanced farm system, proponents say, you will 

avoid economic pitfalls of the mainstream agricultural approach. 

Proper agricultural science, these groups argue, arises out of the context of human 

management of nature - that is one learns through observing but also through producing. 

The more you learn about the natural relationships that exist on a farm, the more tools 

and management strategies will become apparent to you. So, knowledge is increased 

through management, and, as part of this a farmer ends up less reliant on risky off-farm 

inputs and risky ideas generated off-farm. The expert farmer is portrayed by the majority 

of the alternative texts as both creating expertise in a particular place and also playing the 

role of a kind of linchpin, bringing generalized information to life in a particular time and 

place. In general, farmers work within a framework established by nature, but this is not 

a passive relationship. Alternative farmers work to manage a farm according to locally 

specific soil conditions, and on natural inclinations of animals to graze in certain patterns 

or to root or to peck, and on the companionship or competitiveness of different species of 

plants. Biodynamic author Herbert Koepf writes for example, "the structure of sound 

agriculture must be based on how one grows food and feed according to the laws of 

nature. These conditions are met in the best possible way in diversified farming systems 

fashioned in the image of a living organism," (1989, 3). 
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Natural Laws and Natural Justice? 

As we have seen, the "laws of nature" apply to a wide range of alternative soil fertility 

practices from green manures to managing subtle energies. Arguments that one must 

farm according to the "laws of nature," raise some clear concerns since the ontological 

framework of "nature" has led to some very discomfiting fallout. Invocations of "natural 

arrangements" can too easily lead to discriminatory arguments about "natural" family 

structure, gender roles and racial expectations. This is indeed "dangerous territory" 

(Harvey 1996, 190; FitzSimmons 2002). There is no question that some people involved 

in alternative networks sustain exclusionary and reactionary politics, and offer little 

17 inspiration for an enlightened socio-ecological project (Allen 1993). However, from 

the discourse analysis that 1 pursued here, I observed many others who are struggling to 

comprehend the role and multiple impacts of agriculture and to devise strategies for 

addressing negative impacts on workers and women as well as soil. A striking feature of 

the landscape of alternative agriculture is the diversity of information and politics that is 

being produced through this "ongoing construction of ecological knowledge" 

(FitzSimmons 2002, 15). The natural imperative of the organism, for example, leads 

biodynamic author Koepf, to argue as Karl Marx might have, against the 

1 R 
commodification of soil. Citing the private ownership of land as a factor in land's 

Gender, for example, rarely receives any attention in the alternative agriculture literature I have read. In 
one exception, The Non-Toxic Farming Handbook contains the following: "We are aware that women play 
a vital role in farm management. The use of the pronoun he has been selected for convenience only. 
Please don't construe this usage as a slight or unawareness," (1998, 3). 

"All progress in capitalist agriculture is a progress in the art, not only of robbing the worker, but of 
robbing the soil; all progress in increasing the fertility of the soil for a given time is a progress towards 
ruining the more long-lasting sources of that fertility... Capitalist production, therefore, only develops the 
techniques and degree of combination of the social process of production by simultaneously undermining 
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overexploitation, Koepf commends efforts to communalize property, such that "tillable 

soil should not be a commodity," (1989, 195). He writes about the need to reconnect 

rural producers and urban consumers and states, "every farmer who practices sustainable 

husbandry makes an individual contribution.. .but more needs to be done," (194). "The 

emphasis is on bringing farmers and nonfarmers who share spiritual and social goals into 

a working relationship," he writes. "These people are jointly responsible for the capital 

and the means of production that are then put at the disposal of those who work the 

farm," (1989, 196). 

Flexible Science 

These discourses also reveal an ongoing struggle for the validity of information that is 

grounded, for insisting that "truth" must be accountable to a specific place. The 

credibility of one's arguments about soil fertility, for example, is inseparable from the 

farm on which you have developed, tested and produced results. There is resonance here 

with current efforts to develop ideas like the "precautionary principle," which argues that 

scientific decision-making must be based upon uncertainty of practice, with the certainty 

that we operate within a larger system in which our practices may have unknown 

ramifications (Kirschenmarm 1999; Raufensburger 1997). 

This survey of the discourse also underscores flexible boundaries of science, especially 

between established science and the science upon which alternative experts build their 

the original sources of all wealth - the soil and the worker." - Karl Marx from Capital, as quoted in Foster 
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arguments (Gieryn 1999). Alternative experts embrace certain elements of conventional 

soil science and use it to bolster arguments about the validity of their work. They also 

critique science, seeking allies in others who would concur with the epistemological 

disorientation of contemporary science that focuses on parts and neglects the whole, and 

the institutional corruption from the involvement of agribusiness. These discourses 

present a range of different strategies; Koepf accepts some of the basic findings about soil 

by conventional science, but rejects the larger philosophical orientation informing 

establishment scientific investigation. Supporters of organics take a less extreme stance, 

accepting some of the information and arguing that science is capable of being useful to 

organic farmers, but has yet to focus on the right questions. In the ecoagriculture 

approach, the model of communication is not questioned, but the taint of government and 

big business makes much scientific information suspect. 

As some have argued, many conventional soil scientists may well agree about the 

importance of organic matter, humus, trace elements and cation balance, for example, 

which is not refuted in conventional literature, (Bunch 2001, 4). This disjunct offers a 

window onto a specific instance of the intersection of power and scientific knowledge ~ 

how certain concepts are focused on and emphasized, while others are downplayed in 

order to promote particular practices. This is particularly evident in the discourse of 

NPK, in which it is argued that without industrial nitrogen fixation, the world would 

starve, or would have hit a population ceiling many years before due to a lack of food 

& Magdoff (1998, 38). 
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(Avery 2003; Smil 2001). Despite many problems associated with the over application of 

industrial N, its use continues to be heavily promoted as ineluctable to modem agriculture 

and to keeping the world save from mass starvation. This is where discourse becomes a 

particularly useful tool, because it allows us to see the selective movement of power, and 

the tremendous scientific and intellectual diversity that is shut out. Richard Harvey 

Brown (1993) has written about knowledge and power, noting that to be successful, 

science must provide something specialized and useful to dominant groups. These 

stipulations are well met in the "hegemony of N," in which industrial fertilizers are 

portrayed as critical to growing crops to feed the world, thus providing a huge demand 

for an industrial product. Despite remarkable environmental, economic and social 

consequences - blue babies, 7,000 square ocean miles in the Gulf of Mexico devoid of 

marine life, heavy indebtedness of first and third world farmers ~ the discourse of N 

continues to dominate the majority of the world's discussion about growing food. From 

the vantage point of alternative agricultural discourse, we can see that this domination 

persists in spite of alternative and conventional science. 

In the next chapter, I pursue an analysis of the discourse around the development of 

federal organic standards. The final passage of a federal law in 2002 regulating organic 

production offers a very public moment for an here-to-fore shunned and maligned 

approach to agriculture. I examine this controversial process for evidence of generative 

networks' science-making activities, and in order to better understand the specific 

challenges faced by the networks in alternative agriculture. While the territories of muck, 
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offal, death and decay, as well as spirit and energy in food production have, in many 

ways, been open for colonization by alternative agriculture, the presence of alternative 

food production has never rested easily alongside conventional production. Sir Albert 

Howard's work was very coolly received by British scientists in the 1940s (Gieryn 1999). 

Organic agriculture has long been actively denigrated as primitive, backward, 

unproductive and unscientific (Thirsk 1997; 223). Organic farmers were "muck" farmers 

(Matless 1998). In 1971, Secretary of Agriculture Earl Butz commented: "We can go 

back to organic farming if we must ~ we know how to do it. However, before we move 

in that direction, someone must decide which 50 million of our people will starve," 

(Youngberg, Schaller & Merrigan 1993, 299). Butz' comments represent a continuation 

of the negative symbolism attached to alternative agriculture by proponents of synthetic 

chemical approaches, and against which it struggles today. In the next chapter I examine 

the discourse around organic regulations in order to better understand the specific 

debates, contests and challenges that focus the discourse, and also the strategies through 

which supporters seek to expand and hold their ground. 
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CHAPTER FIVE - REGULATING THE ALTERNATIVE 

Introduction 

As I described in the introduction to this research, the passage of the Organic Food 

Production Act (OFPA), part of the 1990 Farm Bill, and the decade-plus-long process of 

writing and implementing the ensuing law was a controversial process, with much of the 

debate centered on the science and technology of organic agriculture. In this chapter, I 

analyze that controversy. I begin with a brief description of the history of the passage of 

OFPA. I then describe my sampling of the public discourse around organic legislation in 

order to detect if, and where, the science-making activities of alternative agricultural 

groups appear. This sampling involved several different "points of entry" into the 

discourse including, i) the language of the organic regulation itself to see how the law 

describes nature, soil fertility and related technologies; ii) interviews with organic 

certifiers in order to understand how they see knowledge and expertise gained in organic 

farming; iii) a content analysis of public comments on a controversial draft of the rule, 

and of coverage of organics in two major newspapers, the San Francisco Chronicle, and 

the Los Angeles Times between 1990 and 2001, in order to see whether the soil-health 

argument of organics resonated with wider audiences; and iv) meeting minutes from 

federal agencies involved in the implementation of the law, in order to detect whether 

organic arguments about science were employed in implementation of the law, which is 

typically informed by a very "establishment" scientific process. 
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Two important points must be emphasized. I am not, in the absence of research into the 

policy history of the OFF A, making claims about specific accomplishments of the 

organic generative network. The organic movement is complex and involves many 

groups not examined here, although I do introduce some of these issues in the following 

section on the passage of OFPA. In comparing the discourse of the network and a larger 

public conversation, I am seeking points of contrast and similarity in order to detect 

places of agreement and also specific challenges experienced by the movement as it 

becomes increasingly institutionalized in the mainstream. I make arguments about which 

strategies were successful, although I have not thoroughly investigated the particular 

processes through which the "supply of ideas" by a generative network finds an outlet in 

the "demand for ideas" from larger society (Rochon 1998; 176). Social movement 

scholars have examined how social movements strategize to frame issues in order to 

generate public attention (Snow and Benford 1992). The success or failure of a 

movement often depends on the effectiveness of framing strategies. What will motivate 

people to act - that is figuring out where the "demand" for ideas lies, as Rochon asks - is 

not easy to predict, (Meyer 2000). My questions include, what elements of the organic 

generative network discourse resonate, and are expanded upon in a larger public 

discussion? What organic claims are challenged and focused on by conventional 

opposition, and on what grounds? I specifically seek to draw out ways scientific 

processes are used to defend and critique organic agriculture as it becomes more 

mainstream. 
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Also, I am not arguing for the success of the organic network over other generative 

networks. Certainly, the biological/ecological focus of organics resonates with the 

current public imagination of nature more than the spiritual one of biodynamics or the 

energy focus of ecoagriculture. Additionally, as I will describe, people involved in 

organics were very active in establishing market networks for their products and, through 

this, in reaching out beyond producers to consumers. Yet, as I described in the last 

chapter, the different networks in alternative agriculture have interacted, informed and 

supported each other. The regulations are perhaps best seen as a development of one 

piece of the alternative agriculture endeavor. Many different people were involved, and 

within all networks, people were both very supportive and very antagonistic toward the 

idea of federal regulation. With its traditional suspicion of government, people involved 

in the ecoagriculture network were, as a group, perhaps more opposed to this idea on 

principle. As Acres' founder Charles Walters stated to me in a phone interview, "This is 

what happens when hippie newcomers get involved and bring in the government." 

The Movement for Organic Regulations 

From the passage in 1990 of the Organic Food Production Act (OFF A), to the final 

implementation of the organic standards in October of 2002, an impressive level of 

controversy accompanied the discussions around federal organic standards. For over a 

decade, supporters and detractors argued about the specifics of the regulations and the 

ability of the federal government to further the cause of alternative agriculture. The 

release of the U.S. Department of Agriculture's proposed rules on organic food 
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production for public comment in 1997 generated the largest (and largely negative) 

public response the agency had every received ~ over a quarter of a million letters, 

postcards and emails, from individuals, farmers, traders, environmentalists, scientists and 

consumers. When the law went into effect, the press heralded the new regulations with 

stories of how the core farmers of the organic movement, disserviced by the law, were 

"pulling up stakes" and leaving the organic label behind (Fromartz 2002; Robinson 2002; 

Severson 2002). Subsequent discussions of the law's implementation reveal continued 

conflicts about how the law should be put into practice. The federal organic regulations 

were both lauded as a tremendous accomplishment in establishing in the mainstream a 

way of farming that only two decades ago was considered turf of back-to-the-land cranks 

(Riddle 2001; Youngberg et. al 1993:288) and also criticized as cooptation, undermining 

the intent and goals of the organic agriculture movement by increasing the challenges 

faced by smaller farmers and easing entry for large agribusinesses and others who did not 

embrace core values of organics (Gershuny unpub. mss.; Goodman 2000; Guthman 1998; 

2000; Lilliston & Cummins 1998; Lipson 1998; Sprinkel 2002, 2003; Vos 2000). 

The decades-long process of the passage of federal legislation is complex but here I 

emphasize what I see as five key points; 1) the historically hostile atmosphere in the U.S. 

Congress towards alternative agriculture; 2) the opportunities provided to organic 

agriculture by environmental, economic and social crises in mainstream agriculture; 3) 

related consumer interest in the promise of organic products as a healthier and more 

environmentally benign alternative; 4) the ongoing participation of diverse and motivated 
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farmers and farmers' groups; and 5) the economic success of organics and the domination 

of market interests in the development of the organic regulation. 

Organic Agriculture: Gaining Economic Ground 

Organic production's share of the nation's agricultural output is quite small: certified 

organic cropland and pasture accounted for 0.3 percent of U.S. cropland and pasture in 

2001, in vegetables the organic share is 2 percent (Greene & Kremen 2003). As 

previously noted, however, organics has been a bright light in agriculture, a rare area of 

rapid growth both in terms of increased acreage and also in the marketplace (See Figure 

5.1). 

FIGURE 5.1. SALES OF ORGANIC FRUITS AND VEGETABLES, 1990, 1997, 1999 
AND 2000. (Dimitri & Greene 2002). 
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The number of organic farms and acres almost doubled between 1991 and 1995, while 

the U.S. total acres farmed conventionally decreased over the same period (Klonsky 

1998). The U.S. government estimates that in 2000-2001 farmers in 48 states farmed a 

total of 2.34 million organic acres.' Organic sales have grown over 20% annually for 

more than a decade, and were worth over $9 billion in 2001 (Greene & Kremen 2003). 

According to a 1999 nationwide survey of over 26,000 consumers, about one-third of the 

U.S. population currently buys some organically grown food (Hartman Group 2000). In 

2000, for the first time over half of all organic products purchased where bought in 

conventional supermarkets (Dimitri & Greene 2002). 

Despite this growth, the presence of "organic" regulations in Congress is a dramatic 

achievement. Agricultural politics is a quintessential example of "policy stasis," an 

example of an iron triangle of commodity groups, district representatives and federal 

bureaucracy all oriented to support conventional production and that has maintained itself 

for decades (Batie 1985; Hansen 1991; Sanders 1999). This "production agriculture" 

domination of Congress and the USD A manifests itself in price supports for major 

commodities and also research. The commodity and production orientations of public-

sector agricultural research have contributed to increases in farm size and specialization 

(Marcus 1994; NAS 2001, 5). The resilience and persistence of this production 

' Just for the sake of comparison, the U.S. ranked fourth in land area managed under organic systems 
behind Australia, Argentina and Italy, but was not among the top 10 as a percentage of total farmland, 
which includes Switzerland (9 %), Austria (8.63 %), Italy (6.76%), Sweden (5.4%), the Czech Republic 
(3.86%) and the U.K. (3.3%); (Greene & Kremen 2003). 
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orientation of Congress is remarkable, especially in the face of shrinking numbers of 

farmers and relative contribution to national economic welfare. 

Despite numerous pledges of Democratic and Republican administrations to put an end to 

costly agricultural programs benefiting the few, the traditional policy monopoly has 

persisted - as the passage of the 2002 farm bill exemplified. Modest efforts on the part of 

the second Bush Administration's Secretary of Agriculture Ann Veneman to redirect how 

government gives out $20 billion each year in farm subsidies were brought to a swift halt 

in 2001. Her predecessor, Dan Glickman, who served as Agricultural Secretary for six 

years during the Clinton Administration, was not surprised. He remarked: "By and large 

we went along with Congress on farm programs. Agricultural committees are very 

parochial but very powerful. I worked on things like food safety where I could make a 

difference, and stayed away from farm subsidies where I couldn't make much 

difference," (Becker 2001). Veneman's experience, and Glickman's comment contribute 

to our understanding of the arena of federal agricultural policy as characterized by the 

domination of a select groups of influential actors who resist changes to the status quo 

(Rao et al. 2000; 260). 

During the 1960s and the 1970s, when grass-roots interest in organic agriculture was 

growing, the term "organic" bore a highly negative connotation in political circles. The 

rejection of synthetic pesticides and fertilizers by organic practitioners was ridiculed as a 

practice connected to an antiquated era in production agriculture, and critics discounted it 
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as regressive and unscientific (Youngberg et a/. 1993). Nevertheless, beginning in the 

1980s, proponents and lobbyists concerned about problems in conventional agriculture, 

attempted to pass laws supporting research into alternative practices. They worked to 

defuse the damaging image of organics by using terminology such as low input 

agriculture, sustainable agriculture, and agroecology. The new labels did little to insure 

legislative success, however. Attempts in 1982 and in 1985 by the few friends of organic 

agriculture in Congress to introduce legislation to facilitate and promote the scientific 

investigation and understanding of methods of organic farming and to assist family 

farmers and others to use organic methods, got nowhere. The 1985 farm bill shunned the 

use of the term "sustainable" not to mention "organic." It was not until 1988 that 

Congress initiated a low-input sustainable agriculture research and education program 

with the relatively tiny appropriation of $3.8 million. Hundreds of millions, in 

comparison, were allocated for conventional farming research and education programs to 

produce commodities that were also price supported by government. In implementation, 

the new program was also misinterpreted by some as not a new approach to farming, but 

business as usual, just with "less-inputs," (Youngberg et al. 1993: 302). Proponents of 

alternative agriculture who tried to redirect federal farm policy, learned from these 

experiences that Congress and the USD A were not interested in providing them with the 

research and educational benefits that were provided to conventional agriculture. 
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Broader Changes in the Field 

The larger field of agricultviral policy is broad and diverse, extending beyond production 

and subsidies to include a whole galaxy of issues such as international trade, 

biotechnology, nutrition, rural development, migrant labor, food security and food safety. 

Recurrent problems and institutional failure in a number of these overlapping areas 

provided opportunities for a new movement. Morrill has discussed this as the "interstitial 

emergence" of new institutional forms, which he describes as the result of activists and 

other players in "overlapping fields" who critique existing practices and innovate and 

create new forms, gaining legitimacy as their causes and ideas resonate across these 

multiple fields (Morrill 2001). Economic, environmental and social ills in conventional 

agricultural began to accumulate throughout the 1980s. In the mid-1980s more than 

200,000 farms went bankrupt. The EPA identified agriculture as the largest nonpoint 

source of water pollution. Pesticides and nitrates from fertilizers and manures were 

identified in the ground waters of most states. Pesticide and other chemical residues and 

antibiotics in food became major issues, exemplified by the Alar apple scare of 1989. 

Alar, Uniroyal Chemical Co.'s trade name for the compound daminozide, is a synthetic 

growth promotant, and was sprayed on apples so that entire orchards would ripen at the 

same time. Growing evidence of Alar as a human carcinogen fueled a 60 Minutes story 

based on a Natural Resources Defense Council report on the toxicity of Alar and its 

particular risks for children. Public outcry, including support from actress Meryl Streep, 

caused the chemical to be removed from the market. Food safety and the dangers of 

pesticides were on the public agenda for the long term. Interest grew in "chemical-free" 
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food, and organic food began to appear in supermarkets like Wegmans and Safeway. 

"Don't Panic, Eat Organic," became the catchphrase for an emerging organic industry 

capitalizing on widespread consumer concern about food safety. Environmentalists 

recognized in organics a way to further an anti-pesticide agenda through arguments for 

food safety (Allen & Kovach 2000). Continuing public concern about the impacts of 

chemical residues on produce, especially for children, helped pass the comprehensive 

Food Quality Protection Act in 1996. Organic dairy products, particularly milk, forming 

such a large percentage of children's diets, saw some of the earliest and most explosive 

market growth, especially in the wake over concerns about the use of the growth 

hormone, rBGH (Dupuis 2000). 

Although consumer surveys indicate that most consumers purchase organic food out of 

concern for their own, or their children's, health, surveys have found environmental 

protection also to be a significant motivating factor (Greene 2001). In response to 

increased economic pressures and technological "advances," much of the farming sector 

has for decades experienced increased concentration and integration, resulting in more 

and larger factory-type farming operations. This trend has supported dramatic changes in 

rural areas, including shifts in labor demographics, working conditions and new 

environmental problems (Schlosser 2001). Rural residents have found themselves living 

near huge livestock operations, holding thousands, even millions, of animals. Problems 

with smell, noise, inhuman conditions, air and water pollution have created an 

increasingly critical public view of agriculture, reflected to some extent in increasing 
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legislative and regulatory attention, such as the 2002 US EPA's rules on Confined 

Animal Feeding Operations and many state and county government attempts to restrict 

livestock operation expansion. For multiple reasons and in many places, conventional 

agriculture has become a new frontier of the environmental movement. 

Farmers Protect Their Market Turf 

In the organic sector, the development of a growing market niche during the 1970s and 

1980s necessitated means to verify or guarantee to consumers that products were in fact 

grown without chemicals. When he was writing about alternative agriculture in 1978, 

Garth Youngberg stated, "alternative agriculturalists are not well organized. Presently, 

there is no national umbrella organization capable of xinifying or focusing the political 

objectives of the movement." He immediately qualifies his statement, "the alternative 

agriculture movement is not, as some of its members contend, totally disorganized. 

There are a number of well-established and newly emergent organizational efforts within 

the movement. For instance, an elaborate networking system consisting of a variety of 

newsletters, contact groups, and sourcebooks facilitates informational exchanges and 

contributes to a sense of group identity and purpose," (Youngberg 1978, 236). As the 

organic industry grew organic farmers organized themselves into growers' associations, 

created educational and certification programs, and sponsored their own organic labels. 

According to Rodale, in the late 1970s, there were about 172 organic gardening clubs 

with some 13,000 members in the U.S. and Canada and 22 regional organic farming 

groups active in 27 states involved in certifying, inspecting, marketing and distributing 
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organic food (Youngberg 1978, 236). As I describe in the next section, this network 

continued to expand and several national level lobbying organizations emerge in the 

1980s. This widespread and diverse network of people committed to organic production 

provided critical grass roots participation in the development and the implementation of 

federal organic regulation. The economic, geographic and cultural diversity of these 

participants, some of whom were described in the previous chapters, meant that a unified 

set of standards for organic production was not easy to produce. Once agreed on, 

however, the standards were safeguarded by this network, which provided essential 

oversight in the implementation process. 

During the 1970s and 1980s, however, there was a profusion of smaller organizations and 

different organic labels. Concern over consumer confusion and fraud soon encouraged 

advocates in some states to seek state government involvement and certification. As 

early as 1974, Oregon passed a state law defining organic. California farmers established 

California Certified Organic Farmers in 1973 and followed Oregon's lead in writing a 

state law that passed in 1980 (Lipson 1998). These early efforts "trickled up" to the 

federal level, and as part of increasing interest in alternative approaches to food 

production, the USDA funded a report published in 1980 on organic farming (USDA 

1980). By the mid 1990s over half the States had laws or rules, many of them 

substantially different from one another, regulating the production and marketing of 

^ As an indication perhaps of the speed new ideas in Washington, it was almost a decade later that the 
National Research Council published a study on the scientific, economic and environmental viability of 
alternative agricultural systems, an official milestone in the mainstreaming of alternative agricultural 
practices, (NRC 1989). 
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organically grown food and fiber (Greene 2001). The hodgepodge of state regulations 

and inconsistent practices were increasingly problematic for interstate commerce. In 

addition problems with fraudulent claims of organic, and a rumor that the FDA wanted an 

outright ban on the organic label, helped push a diverse group of farmers, handlers and 

processors to work together for wider-spread legislation (Lipson 1998, Vos 2000, 247). 

Markets had given organic farmers a far better reception than had politics, and many 

farmers felt that involvement in the federal legislative process was necessary as a means 

to protect and extend "their" organic market (Lipson 1998). By that time the organic 

market was already enjoying the 20% annual growth rate that it sustained throughout the 

following decade (Greene 2001). Its potential was clear to anyone involved in the 

emerging industry, and in a federal standard farmers saw a tool to facilitate interstate and 

international trade, promote consumer confidence, and protect the organic product from 

being absorbed by agribusiness. The earlier "takeover" of health and natural foods by 

profit-seeking agribusinesses is a common lesson told by supporters of organic 

agriculture (Belasco 1989), encouraging diverse proponents of organics to seek strict and 

comprehensive legislation. 

Commercial Support for Organics 

Much of the impetus and financial backing for the push for federal-level organic 

legislation came indisputably from the commercial sector, including consumers 

themselves. According to some, the Alar scare was the pivotal event that led to federal 
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level involvement in organic regulations (Lipson 1998; Pollan 2001b). Certainly it 

provoked a surge of interest from consumers. The event caused the Center for Science in 

the Public Interest to expressly support national organic legislation, gathering a petition 

of 236,000 consumer signatures asking for a bill. State governments were also interested 

in promoting economic development around organics. Sponsors of failed bills for federal 

organic legislation during the 1980s included Senators Peter DeFazio of Oregon, Gary 

Condit of California, Wyche Fowler of Georgia and Richard Lugar of Indiana. Organic 

production increasingly involves a complex network of packers, wholesalers, processors, 

and retailers who have institutionalized themselves in a number of trade associations with 

avowedly political goals. Representing the largest of the organic trade interests, the 

Organic Trade Association, made the passage of a federal organic standard a major 

target. The OTA (then known as the Organic Foods Production Association of North 

America) was part of the Organic Food Alliance, a group formed explicitly to support an 

umbrella set of guidelines for organic. As Mark Retzloff, a founder of Horizon Organic 

Dairy and past president of the OTA Board put it, "many of us had seen the term 'natural' 

become diluted and meaningless, and we didn't want to see that happen to organic," 

(Lipson 1998). 

Organic supporters found a champion in Senator Patrick Leahy, who chaired the Senate 

Agriculture Committee. Along with staff member Kathleen Merrigan, Leahy authored a 

new organic bill, the Organic Food Production Act of 1990 (OFPA). Diverse groups 

from organic and conventional agriculture rallied behind Leahy's bill, which was viewed 
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as strong enough to command support from the organic sector and also friendly to small 

family farms (Lipson 1998). OFPA had support not only from the organic food industry 

and environmental groups, for example, but also the American Farm Bureau. With 

Leahy's participation and intense lobbying and support from organic groups, the 1990 

OFPA passed Congress. This act passed as an amendment to the farm bill. It did not 

have the approval of the House Agricultural Committee and made it to the floor of the 

House for a vote only by being brought directly there by Senator Leahy. It passed by 

more than 50 votes to be included in the farm bill as Title XXI (Lipson 1998). The 

amendment included no support for any organic research or extension, and was passed 

"strictly as a marketing bill," (Sligh 2001). Previous failures at passing federal organic 

legislation made supporters "wary of using the [organic] label to advance the research 

and education agenda," (Youngberg et al. 1993; 31). The 1990 farm bill as a whole 

included many initiatives for environmental protection and sustainable agriculture 

research and education, although most of them lacked the clarity and necessary backing 

that would see them through implementation - an agreed upon definition of "sustainable 

agriculture," for example, was elusive (Bird 1991; Yoimgberg et al. 1993). 

This short history reveals that in a hostile congressional climate, federal organic 

regulations passed only as the result of intense pressure from both outside and within the 

establishment. External pressure came from a growing crisis in public confidence about 

the food production system, which supported consumer awareness of, and interest in, 

organic products, as well as the ongoing participation of diverse and motivated farmers 
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and farmers' groups. Internal support was motivated by the economic success of 

organics, which meant both that organic trade interests had the financial and political 

leverage to lobby heavily enough to gain congressional support and that government 

insiders were interested in organics. 

The NOSB - Grassroots Expertise? 

A notable feature of OFPA was the creation of the National Organic Standards Board 

(NOSB), a 15-member board charged with collecting information from stakeholders 

around the country and drafting a set of organic rules. The Board was ruled to be 

composed of four farmers, two handlers/processors, one retailer, one scientist (with 

expertise in toxicology, ecology or biochemistry), three consumer/public interest 

advocates, three environmentalists, and one certifier. The NOSB was also to be 

responsible for a final list of allowable substances in organic farming. As noted, the 

OFPA did not have the full approval of the House Agricultural Committee, and two years 

passed before funding for the NOSB materialized so that it could get to work on draft 

regulation (Gershuny pers. comm.) As Rochon has written: 

Governmental attention can be heady stuff for the leaders of movement 
organizations. But as successive generations of movement leaders have 
discovered, movement influence declines sharply at the water's edge of agenda 
setting. Once policy proposals have been formulated, movement organizations 
become just one set of players competing against others - political parties, 
bureaucratic agencies, and interest groups ~ whose power resources are far 
greater, (1998, 243). 

In addition, while the NOSB promised to be a site for mobilization and an opportunity to 

register policy preferences closely linked to the governmental process, the group was not 
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fully supported by all involved. Farmers were upset that the 15-member board included 

only four farmers, and that those four included people representing large organic 

businesses like Craig Weakley of Muir Glen and Gene Kahn of Cascadian Farms, who 

other organic farmers viewed as lacking in deep farming experience and representing a 

strong industry interest (Kirschenmann 2003; Lipson 1998). The process of drafting 

federal standards proved to be an arduous one (Vos 2000). The NOSB encountered 

numerous challenges in finding agreement between different state programs, for example, 

and in meeting expectations of organic food producers, processors and consumer 

representatives (Lipson 1998; Gershuny unpub. mss.). Food processors and handlers 

insisted on the allowance of certain synthetic additives and stabilizers that they felt 

imperative in bringing more processed foods with longer shelf lives to mainstream 

outlets. Farmer representatives wanted a rule that would require newcomers to 

understand a larger philosophy of alternative farming, one that worked not only to avoid 

harming the envirormient, but that went beyond that to enhance it. Many organic industry 

representatives felt that consumer interest was dominated by health and safety concerns -

and therefore insisted on a rule that would guarantee an absolutely pure product. They 

were less interested in the overall production process (Vos 2000). The relative influence 

of the commercial agenda and the tremendous public support for organics as a safe 

alternative were driving forces in the design of the rule. The markets for chemical-free 

products monopolized the attention of the organic industry advocates, who wanted a law 

^ Organic food processors insisted on the need for additives like xanthan gum and ascorbic acid. There 
were heated debates within the organic community over whether these synthetics should be allowed-or 
even the processing of organic food at all. In the end, many of the demands of the organic food processors 
ruled. 
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that would convince consumers that organics was a certifiably "pure" product. As we 

will see, these claims have also provoked pointed criticisms of organic agriculture from 

supporters of conventional approaches. 

The "Big Three" 

Despite these diverse interests, the NOSB successfully drafted a set of guidelines for 

federal organic standards that met the expectations of many involved (Vos 2000). In 

June of 1995, the board submitted its draft proposal to the Secretary of Agriculture for 

final review and passage. According to then USDA National Organic Program (NOP) 

staff member Grace Gershuny who had worked closely with the NOSB in drafting the 

rules, people knew that there would be trouble in getting the rule past the Office of 

Management and Budget, the Environmental Protection Agency (EPA) and the Food and 

Drug Administration (FDA). The EPA and FDA, for example, had both previously 

issued statements about the scientific evidence supporting the safety of genetically 

engineered organisms, the use of which was restricted in the drafted organic standards 

(Gershuny pers. comm.). 

The proposed rule emerged from internal review within the USDA and other federal 

agencies in 1997, after over two years of administrative makeover. There were not only 

substantial changes in the specifics, but also a loss of what some saw as clarity of purpose 

in the language and important flexibility in the rules (Gershuny unpub. mss., Vos 2000). 
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The most egregious changes became known as "The Big Three," and were the inclusion 

of practices that the NOSB had clearly placed outside of proper organic practice: 

irradiation of food, the use of genetically modified organisms and applications of sewage 

sludge. In the maelstrom that followed it was usually overlooked that genetically-

modified organisms (GMOs) were included in the preamble to the rule, with invitation to 

comment. This subtlety was lost as the Big Three became the rallying cry for what was 

portrayed as a government move to takeover, undermine, hijack, and co-opt the emerging 

industry for big business, and destroy choice in the market place. People were upset 

about the Big Three, upset about big business and upset about big brother. 

The USDA's misreading of the public landscape had dramatic implications, not only 

because it helped galvanize diverse interests in the organic movement but also because it 

opened up a whole new opportunity for public comment on the larger food system 

(Gamson & Meyer 1996; Gershuny unpub. mss.). Thousands of proposed rules appear in 

the Public Register every year, and massive public reaction is rare. The marketplace 

again proved friendly ground for the organics movement, as activists were able to rally 

consumers in food coops and health food stores, and through consumer organizations 

such as Working Assets (which was the single largest source of individual comments, at 

some 35,000) (See Appendix A). Post cards and petitions were available near checkout 

counters and accompanied long distance phone bills. Form letters, of course, shaped 

many of the comments, and is one reason why the Big Three received such consistent 

focus. In addition, the Big Three had enormous symbolic appeal, although these issues 
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only scratched the surface of problems that advocates found in the USDA's proposed 

rule. Cleavages within the movement disappeared. Diverse interests rallied behind the 

NOSB, which became the alternative authority, challenging the government's risk-

assessment based decisions, and calling attention to the level of uncertainty that exists 

around new food technologies. The statement that politics makes strange bedfellows 

rings true in the case of the coming together of disparate groups behind organic 

legislation. The sources of comment letters reveal that support for an organic rule came 

from groups concerned over the sanctity of gmo technology, as well as from 

environmental groups, (see Appendix A). 

One key explanation for the magnitude of the protest that occurred was the seriousness of 

the perceived threat. According to one author, genetically modified organisms, the use of 

municipal sludge and irradiation were highly controversial subjects, even in mainstream 

agro-food systems. "That they could be thought to be appropriate to a set of standards for 

organic production and handling indicates the most profound kind of cognitive 

dissonance," (Vos 2000: 249). Perhaps most importantly, the opportunity to comment on 

organics became a route to voice concem about genetically modified organisms. 

Although the American public had consumed GMOs on a regular basis for years, the 

issue had never before found its way into a large public discussion. By asking for public 

comment about allowing GMOs in organics, the government gave people a policy arena 

to speak about a topic that had never before been so widely aired (Gershuny pers. 

comm.). The mainstream press has repeatedly reminded Americans that, contrary to 
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Europeans, they do not care about their food (e.g. Whitney 1999; Economist 1999). 

Clearly, however, when provided with an opportunity to speak, Americans insisted that 

they do care indeed. 

The USD A eventually removed the offending three provisions, and made many other 

requested revisions to the proposed rule. A new draft rule moved through another round 

of comment in 2000 (the second version received almost 45,000 comments), and a final 

rule was published in the Federal Register in December of 2000. Ten years after the 

Organic Food Production Act of 1990 (OFFA) authorized federal organic regulation, the 

alternative agriculture community achieved a set of federal standards for organic 

agriculture - standards that not only established unified rules for the production and 

handling of all organic food in the U.S., but also legitimized a once-altemative mode of 

food production as an established sector of the contemporary food system. 

Nature in the Organic Rule 

To what extent do the regulations, especially those parts focused on soil fertility, reflect 

the discourse of nature and definitions of appropriate technology as defined by the 

organic generative network? The background and context I have just laid out for the 

emergence of the regulations clarifies that a primary justification for their development 

was the need for a marketing tool. As the legislation itself states: "This national program 

will facilitate domestic and international marketing of fresh and processed food that is 

organically produced and assure consumers that such products meet consistent, uniform 
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standards," (Federal Register 2000). The history of the regulations also reveals, however, 

that many diverse interests supported the law, especially farmers and others invested in 

seeing the law reflect the philosophy and larger goals of organic agriculture. In the 

preamble to the rule itself, the USDA-NOP wrote: 

Many commenters stated that the final rule should include a definition of "organic 
production" that required that certified operations must preserve or protect 
biodiversity. These commenters stated that the preservation of biodiversity is a 
requirement in many existing organic certification standards, including the Codex 
guidelines. They also stated that the NOSB had included the requirement to 
preserve biodiversity in its definition of organic, (Federal Register 2000, 9). 

Although the law does not state that organic agriculture must be farming "within a living, 

vital system," it does define organic production as: "A production system that is 

managed...to respond to site-specific conditions by integrating cultural, biological, and 

mechanical practices that foster cycling of resources, promote ecological balance, and 

conserve biodiversity." The language of the law then, emphasizes key aspects of the 

organic networks' definitions of nature: biological practices, ecological balance, and 

biodiversity. In addition, the law refers explicitly to care of the soil, and "soil organic 

matter," and to technologies that improve, or at least maintain its condition, including 

tillage, rotations and recycling plant and animals wastes to maintain soil organic matter 

content. For example, Section 205.203 is the "Soil fertility and crop nutrient 

management practice standard." It states: 

(a) The producer must select and implement tillage and cultivation practices that 
maintain or improve the physical, chemical, and biological condition of soil and 
minimize soil erosion, (b) The producer must manage crop nutrients and soil 
fertility through rotations, cover crops, and the application of plant and animal 
materials. 
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The last part, Section "203c," reads: (c) The producer must manage plant and animal 

materials to maintain or improve soil organic matter content in a manner that does not 

contribute to contamination of crops, soil, or water by plant nutrients, pathogenic 

organisms, heavy metals, or residues of prohibited substances." Thus the technologies of 

composting and manuring are placed in the context of not contributing to contamination. 

This section indicates the level of concern by regulators over environmental health issues, 

such as nitrate pollution in waterways, and food safety issues such as e. coli 

contamination of fresh produce. Nicknamed "203c", the passage played a prominent role 

in implementation, as I will describe. 

Composting, of course, is a key element of many, although far from all, farmers' soil 

fertility management. The compost section of the federal law is particularly revealing as 

it shows the extent to which the discourse of food safety and administrative status quo 

predominated in the making of the law. The regulatory language on composting was 

taken directly from practice standards developed for large composting facilities by the 

USDA's Natural Resources Conservation Service, and is also consistent with 

Environmental Protection Agency language in 40 CFR 503 for the production of Class A 

sewage sludge. According to NOP staff member Grace Gershuny, the compost rule was 

based specifically on existing federal guidelines with the intent of making the rule more 

palatable to various federal agencies as it underwent administrative review (Gershuny 

pers. comm.). The resulting language, written with large-scale municipal composting 

operations in mind, is very specific and restrictive, creating many challenges for typical 
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smaller-scale organic farmers. The final rule requires, for example, that compost must 

have an initial C;N ratio of between 25:1 and 40:1. "Furthermore," the law states: 

Producers using an in-vessel or static aerated pile system must maintain the 
composting materials at a temperature of between 131 degrees F and 170 degrees 
F for 3 days. Producers using a windrow system must maintain the composting 
materials at a temperature between 131 degrees F and 170 degrees F for 15 days, 
during which time, the materials must be turned a minimum of five times. 

In addition, the final rule did not contain provisions for the use of materials commonly 

referred to as "compost teas." A compost tea is produced by combining composted plant 

and animal materials with water and often a concentrated nutrient source such as 

molasses. The moisture and nutrient source contribute to a bloom in the microbial 

population in the compost, which is then applied in liquid form as a crop pest or disease 

control agent. The NOP stated in the preamble to the final rule that they were concerned 

about the potential of compost teas to "impose a risk to human health," but that additional 

input from the NOSB and the agricultural research community would be necessary before 

deciding whether these materials should be prohibited in organic production or whether 

restrictions on their use are appropriate. 

There's very little compost in the U.S. right now - it's ALL 'manure'!" 
- organic inspector, June 2003. 

High-Tech Compost 

Before discussing the implementation of the law, during which even more restrictions 

were placed on the making and use of compost, it is worth taking a moment to gain 

perspective on the limiting implications of the organic rule. In a research project 

examining "intensified composting," William Brinton of Woods End Research 
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Laboratory notes the increasingly technological developments in composting - practices 

such as frequent turning and forced aeration and commercially available turning 

machines, in-vessel compost reactors, aeration systems, pile covers and other technology 

(Brinton 1997). The science behind these technologies, Brinton suggests, is lacking. 

Major drivers of these technologies have included municipalities needing to handle waste 

and an environmental sector concerned about nonpoint source pollution and agricultural 

runoff. As a result, Brinton argues, farmers needs and the appropriate technologies for 

composting on farms has received much less attention. Brinton goes on to compare 

temperature changes, nitrogen and organic matter losses, and the economics of various 

composting strategies. Intensification of composting through technology, he concludes 

may be unnecessary for most farmers. "Pathogen reduction and stabilization are fully 

met provided that the basic requirements for moisture and texture optimization are met," 

he states. "With these results in mind, a low-tech form of composting can be 

implemented without undue economic or management pressure for farming," (1997, 17). 

Brinton's research indicates how the temperature and turning requirements of the organic 

rule assume and insist on a certain technological path in order to handle waste, especially 

in order to contend with pathogens, a path not always in the best interest of farmers with 

goals of a more self-contained, on-farm nutrient management. 

To summarize, the language of the federal organic law reveals many references to 

technologies that fit the organic network definition of appropriate technology. While 

there are certainly areas of contestation, the language alone reflects major shifts in 
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government policy toward agricultural production that requires consideration of soil, 

cycles, and biology. At the same time, in the name of food safety, the law restricts 

certain key soil fertility management technologies, especially composting. I investigate 

the process of this restriction further, and the scientific tools employed to justify these 

decisions, in the section on implementation and scientific allies. 

Organic Experts: Insights From Inspectors and Certifiers 

The compost regs are crazy. 
— Michigan certifier, July 2002. 

—Certifiers are a bit feisty; they 'II do their own thing. 
Organic certifier, Minnesota. 

During the summer of 2002,1 interviewed certifiers operating in the Midwestern U.S. 

along with several other people involved in the regulation process, in an effort to gain 

more information on how certifiers, inspectors, farmers and others involved in organic 

practice view the impacts of the organic regulations. I asked certifiers how they 

understood farmers to learn about soil fertility because I was interested in how they 

viewed the development and source of expertise in organic farming. I also sought their 

perspective on how they saw the rule being put into practice, particularly regarding those 

parts of the law pertaining to soil fertility, as well as the education of farmers by organic 

certifiers. Certifiers are key experts in the administration of the "rule of organic land." 

They are, to a certain extent in a policing role, but also, especially historically, they are 

educators, and with a vested interest in seeing organic agriculture succeed as a production 

enterprise. I wanted their perspectives on how farmers learn about soil fertility, where 
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they understood expertise on soil fertility to come from, and whether the regulations 

would change the practice and education of organic agriculture. Email surveys and 

phone interviews were conducted during the summer of 2002 with 16 people (out of 36 

originally contacted) involved in organic certification and inspection, many but not all 

located in the upper U.S. Midwest. I retrieved a list of certifiers from the USDA's 

National Organic Program website, which lists all groups applying for, and receiving, 

federal organic accreditation as organic certifiers. My list represented the majority of 

active certifying agencies and chapters in the Midwest (please see Appendix A). 

My interviews centered around four main questions: 

1) What types of farms do you certify, and for each of those, what would you say are 

the most important elements of organic soil fertility management? 

2) Where do farmers leam about organic soil fertility management, and how have 

you learned about soil fertility? 

3) Do you expect the new federal organic regulations to significantly change soil 

fertility practices? 

4) How will regulations impact the role of certifiers in farmer education, and what 

educational activities do you think are most important for teaching farmers about 

the whole organic system? (Please see Appendix C for details on results.) 

According to a survey of organic farmers by the Organic Farming Research Foundation 

(Walz 1999), certifiers were among the top five sources of information for organic 
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farmers. The new organic regulations state that because of conflict of interest issues, 

certifiers must not provide educational services, and cannot suggest practices that farmers 

should undertake in order to be successfully certified organic. Almost half of the 

certifiers I interviewed pointed to an affiliated non-profit educational arm or chapter set 

up specifically for education on organic issues, arrangements that often pre-date the 

federal requirement. Two people specifically described the new requirements for 

separation as a loss, while at least two others saw it as positive, a relief to not have the 

responsibility of education in the context of inspection and certification. The data 

indicates that at least half the certifiers saw the education and research efforts continuing 

- but under a more formal arrangement. About half of the certifiers felt that the organic 

industry would benefit from the common standard and the clearer requirements. One 

certifier, in response to a question about whether the regulations might inhibit practice 

said, "I like the way the regs are written. You have to think and justify your soil fertility. 

It offers variation, except for specific materials, and it doesn't inhibit schemes." (Please 

see Appendix B for a summary of my interviews.) 

Most certifiers assured me that soil fertility management varied greatly depending on the 

place and type of farm. Respondents mentioned crop rotation most often as an important 

element of a good soil fertility program, with soil testing second and green manures close 

behind. Composting and organic fertilization came in third, but accompanying these 

specific technologies, the certifiers emphasized that a key aspect to creating expertise in 

organic farming was personal observation of the soil ~ "keeping one's hands in it." The 
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certifiers also emphasized "farmer-to-farmer" as a most important source of information 

about organic soil fertility management. Field days and conferences were also important, 

with consultants close behind, although at least two people indicated consultants are to be 

approached with some caution because of the monetary pitfalls. Thus, as far as these 

certifiers are concerned, expertise in organics is developed through hands-on experience 

in a specific place, and critical information often comes from other farmers. A farmers' 

traditional background was important, but for newer farmers mentoring was key. Several 

of the certifiers indicated that many newcomers to organics arrived with no understanding 

of the wider organic philosophy about soil fertility management. They had a "chemical 

soup" approach, and were often likely to see organics as an input substitution process 

rather than a fundamental change in practice. This was also perceived to change over 

time. "It isn't easy," reported one certifier. "Only 25-30% of the people (I work with) 

see the whole system, and those are the long-term growers." Another certifier reported 

that in the last several years, about 75% of the newcomers she certified, have now "done 

some kind of investigation and thinking." These certifiers reveal that expertise in organic 

farming is understood to come from experience and that others who farm are key sources 

of learning. In addition, this process takes time, and knowledge about organics comes 

from a variety of sources and with the amount of time a farmer invests in learning about 

organics. 

We have more consistency than we've ever had, but it's a skeleton, and many 
parts are vague. Certifiers need to work together. We have to jump in to this 
process, believing in the reconstruction. 

— Jim Riddle, NOSB certifier's representative. Midwest Organic Services 
Association Members' Meeting, Tomah, WI February 2003. 
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These interviews with certifiers indicate that they support an organic ideal of expertise, 

where farmers continue to learn from each other and also very much from their 

experiences on the land, and from "keeping their hands in the soil." Although organics is 

becoming more institutionalized, and more universities are participating in organic 

research, the development of expertise remains decentralized. Organic advocates quote 

multiple reasons for lack of establishment involvement in organic research, including 

lack of funding, low research status for organic issues, no "organic" land at experiment 

stations upon which to do research, and research methodologies geared toward measuring 

yield not aimed at capturing the complexity and effectiveness of a holistic production 

system (Lipson 1997; Lockeretz 1997; Sooby 2001). The certification structure, set up 

by organic farmers' groups, remains dependent on the expertise of farmers in determining 

appropriate organic practice. 

Audiences for Health and the Environment - Public Comment on the Draft Rule and 
Media Coverage of Organics 

From a data set of over 20,000 comments provided to him by the NOP, Stuart Shulman 

(2000) analyzed a random sample of 509 electronic comments from individuals in order 

to detect major concerns, (2000). Shulman found that banning GMOs in organics was 

mentioned in 49% of his sample, and that the Big Three occurred in 67%. He also 

identified consumers' right to safe food as a dominant theme, finding 18% of his sample 

to specifically include the words "choice" or "choose." He writes, "Despite USDA 

claims that organic was a marketing and not a public health claim, many citizens 
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vehemently insist that supporting organic agriculture was in large part a personal and 

public health choice," (2000, 13). The NOSB was mentioned in 28% of his sample, in 

arguments that they were the authority, and the government should not bend to "political 

influence" and go against NOSB recommendations. Shulman also notes "some" attention 

to the role of science in risk assessment, specifically precautionary comments pointing 

out scientific uncertainty and insisting on the need for consumer choice in the face of that 

uncertainty. 

Consumers' Choice: Health 

As Schulman's analysis makes clear, uncertainty over the health impacts of conventional 

practices such as the Big Three, the right to consumer choice in the face of uncertainty, 

and loss of trust in the government for threatening that choice, were three bass notes in 

the symphony of responses generated to the proposed rule. During the comment period 

on the proposed rule, the USDA-NOP posted on its website samples of form letters and 

postcards it received, form letters representing some 48% of the total comments received 

(see Appendix C). Group one was 134,263 form letters from identified organizations 

such as Working Assets, Sustain, Organic Gardening and the American Natural Hygiene 

Society. Group two was 51,444 form letters that did not identify a coordinating 

organization and were grouped according to over 100 "key identifying phrases." By 

reading through these sample letters I was able to determine that at least 74,295, or about 

55%, of these letters, explicitly mention "consumer confidence," "consumer choice," or 

the "right" to have confidence in the organic label. 
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The "right to choose" is what Tarrow might call a master frame, a successful framing of 

an issue that is copied from one movement by others (Tarrow 1998: 117; Snow & 

Benford 1992). The right to have a choice about food resonates with the larger American 

notion of individual rights, and a more recent construction of the rights of the "reflexive 

consumer," (DuPuis 2000). Food and drugs are a particular focus for the reflexive 

consumer since it involves a personal choice about what a person will or will not let in to 

her body. Like "Not in My Back Yard," the "Not in My Body" begins with a refusal. 

Traditional authority is challenged, and the reflexive consumer asserts the right to choose 

not only between commodities, but also between authorities - in this case they chose the 

NOSB. During the public comment period the NOSB came to represent an alternative, 

grass-roots-grown authority on the organic product, one separate from government, 

agribusiness and conventional science serving those interests. 

Clearly, personal health was key in public attention to the organic rule, as well as 

consumer choice in the face of scientific uncertainty. As I discussed in Chapter Four, 

personal health has been a part of the organic discourse ever since Sir Albert Howard 

wrote about the Hunzas, and J.I. Rodale credited organic food for curing him of chronic 

headaches. When consumers began to experience food safety crises and began to 

question the industrial paradigm of food production, the organics generative network 

provided an alternative. Organic and environmental activists convinced people that 

organic products were better and safer, even without establishment scientific evidence to 
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back it up. The federal government will not comment on whether organically produced 

food is safer or more environmentally benign, and explicitly states this on its National 

Organic Program website.'' Nevertheless, the process of producing federal organic 

regulation forced the federal government to legitimate a food production process imbued 

with claims and expectations that challenge it as an authority. 

As an additional point of observation on the public audience for organics, I used 

information from a content analysis of organic agriculture coverage in The San Francisco 

Chronicle and The New York Times between 1989 and 2000.^ This research was part of a 

larger media analysis carried out by colleagues at the University of California at Irvine.^ 

An inclusive database of articles on organics from both papers between 1990 and 2002 

was analyzed for content and coded (Appendix D). The study analyzed the articles on 

organic agriculture according to their focus on four major areas: human health, 

environmental health, economics, and specifics of the organic label. These articles 

totaled about 600 (369 from the New York Times and 227 from the San Francisco 

Chronicle). The articles were then further broken out by sub-issues, and human health 

articles were analyzed for attention to i) effects of pesticides and other chemicals on 

human health; ii) concern about safety of food grown organically especially e. coli 

The NOP's Q&A section includes the following statement: "USDA's National Organic Program is a 
marketing program and makes no claims that organic farming is "better" in any respect than conventional 
farming." Accessed 3/2003; http://www.ams.usda.gov/nop/Q&A.html. 
^ Midwestern news sources are not well represented in this survey. Coverage of Midwestern and Eastern 
and Western newspapers is handled by different databases, making analytical comparison of topics covered 
very difficult. 

http://www.ams.usda.gov/nop/Q&A.html
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contamination from the use of manure for soil fertility; iii) interest in organics because it 

is better, healthier food; and iv) concerns about impacts of gmo technologies on human 

health. Finally, the study noted authorities cited in each article, including farmers, 

scientists, government officials, organic farmers and trade groups, the conventional 

agricultural industry and finally chefs, restaurateurs and others involved in food 

preparation. 

As Figure 5.2 reveals, media coverage of organic issues rose and fell after 1990, rising 

especially after legislative events - the passage of the OFPA in 1990, the release of the 

NOSB draft in 1995, and the release of the USDA proposed rule in 1997. 

FIGURE 5.2. TOTAL NUMBER OF ARTICLES ON ORGANIC AGRICULTURE IN 
THE NEW YORK TIMES & SAN FRANCISCO CHRONICLE PER YEAR, 1990 - 2002. 
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® I am indebted to Bryan McDonald and Leah Fraser of UCI for sharing their work on this study, which 
included a comparative analysis of coverage on organics, genetically modified organisms and 
environmental justice issues. 
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Looking over the whole time period, there is a clear increase in the number of articles 

devoted to organics. The vast majority of them, almost 90%, were positive in tone. The 

data also reveals that human health was a dominant issue. The environmental benefits of 

organics, also received significant attention throughout the decade. Figure 5.3 shows the 

total number of articles focused on different issues. Environment is mentioned in slightly 

over half of all articles between 1990 and 2002, compared to approximately 80% for 

human health issues. 

FIGURE 5.3. NUMBER OF ARTICLES ON ORGANIC AGRICULTURE DEVOTED 
TO ISSUES OF HUMAN HEALTH, ENVIRONMENT, ECONOMICS AND 
ORGANIC LABELING IN THE NEW YORK TIMES AND THE SAN FRANCISCO 
CHRONICLE, 1990-2002. 
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By looking more closely at the articles related to human health, we found that the papers 

paid much more attention to organic as healthier food than to organic as "pure" of 

chemical or gmo contamination. The relative freedom of organic produce from pesticide 

and GMO contamination each represented less than a fifth of all articles with a human 
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health angle. The content analysis reveals, however, that organic produce as superior 

quality and nutrition was mentioned in some 65% of all articles with a human health 

angle. Only a small percentage of articles specifically focus on the safety of organic food 

(5.5%), discussing the risks of organic practices of fertilizing with manure and the 

associated threat of bacterial contamination. 

It is worth mentioning the authorities referred to in these articles to provide expert 

opinion. Scientists have a relatively small voice in relation to other authorities including 

consumer representatives, chefs, health food owners, governmental authorities and 

individual farmers — only 9% (See Figure 5.4). Academic scientists were clearly far 

from the sole sources of expert counsel on the health benefits and dangers of organic 

food. Looking specifically at articles on the health dangers of organics, namely e. coli 

contamination, scientific authorities were more often quoted to support the arguments of 

both sides, for example in coverage of incidents like a near-mortal food poisoning from 

lettuce grown on an organic farm in 1995 (Belluck & Drew 1998). Also, organics 

received a significant amount of attention in the "food" sections of the papers, where 

expert testimony is provided by chefs and restaurateurs, who describe organic products as 

superior not only in terms of freedom from pesticide residues, but in terms of quality and 

taste. Organics is a favorite topic of socially motivated chefs like Alice Waters and 

Odessa Piper, who argue for the commimity-level benefits of organic and locally 

produced (less industrial and less traveled) food. 
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FIGURE 5.4. RELATIVE FREQUENCY OF DIFFERENT AUTHORITIES CITED IN 
ALL ARTICLES ON ORGANIC AGRICULTURE IN THE NEW YORK TIMES AND 
THE SAN FRANCISCO CHRONICLE, 1990-2002. 
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Although the human health benefits of organic produce have not been clearly established 

by mainstream peer-reviewed scientific research, organics has thrived on its reputation 

for producing healthier, tastier food as v^ell as for being better for the environment. The 

media discourse was not analyzed to see how clearly the soil-health connection was 

made, however, it is clear that people viewed organic produce as healthier and not just 

free from gmo and pesticide contamination. The data also indicate that people are not 

relying solely on establishment "science" to inform their choices as consumers. As 

reflected in the pages of mainstream media, organics is an alternative to food produced 

by a suspect industrial system, and traditional authority is not to be trusted as the sole 

source of information on issues of food and human health. 
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Allies and Foes of Organic Science 

In this section I look at a specific instance of implementation of the organic rule, the 

institutionalization of organic research, and specific critiques of organic agriculture by 

scientists and by others using science, in order to determine if and how organic 

arguments for a more ecological, precautionary science are being considered and 

deployed. In all these instances, accredited scientists are involved in making decisions 

about organic practice, and have been exposed to the arguments of the organic network. 

It is informative to see how organic arguments for an improved science are received by 

scientists, and also how decisions about organic practice, when informed by conventional 

science, can fundamentally change the shape of organic management. 

Implementation - Compost Doesn't Just Happen 

The implementation process is where the meaning of words like "natural behavior" and 

"biodiversity" are defined in enough detail to be put into practice. I have reviewed 

minutes from public NOSB meetings with the USDA-NOP, in which implementation of 

the law is the main focus. NOSB discussions revolved around specific advice and 

protocols for certifiers and producers. The meetings typically included calls for more 

research. The NOSB, for example, is in charge of creating a list of allowable substances. 

The process of creating this list has depended on science-based risk assessments, and as 

such has been criticized as contrary to the precautionary nature of organic practice 

(Kirschenmann 1999). NOSB members have expressed frustration over the quality of 

science informing the technical reviews of different substances, and certifier-
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representative Jim Riddle has exhorted farmers to "come to the NOSB meetings," in 

order to help them make decisions based on farmers' knowledge and not just the faulty 

scientific reviews (Riddle 2003). 

In early 2002, the NOSB formed a "composting task force" in response to an NOP 

request for more information on the strict composting rules, the potential health impacts 

of composting, and how rules regarding compost teas should be implemented. Headed 

by Eric Sideman, of the Maine Organic Farmers and Gardeners Association, the group 

researched and wrote a "recommendation," which was presented by Sideman and 

discussed in September of 2002. According to the NOSB meeting minutes,^ the task 

force agreed with many commenters that the rule as written was prohibitively specific, 

and that there are other ways of effectively making compost. Sideman argued that it 

would be possible to write an additional "practice standard" to guide certifiers, and that it 

wasn't necessary to rewrite the rule. However, he also revealed that the task force had 

not been able to come to a unanimous decision about the safety of compost, and 

especially compost teas. The task force then, filed its recommendations without the 

support of one member. In his presentation to the NOSB at their meeting on September 

15, 2002, Eric Sideman reports: 

I want to point out that one member of the task force did not sign off on the 
report. Michael Doyle from Georgia, the microbiologist, felt, and stated it a 
number of times, that he thought the goal of composting would be to eliminate 
pathogens.. .and based on that particular goal and the outcome of the task force 
report, Michael Doyle declined to sign off. The other nine members of the task 

^ Accessed 9/03 from the National Organic Program website, http;//www.ams.usda.gov/nosb/index.htm. 

http://www.ams.usda.gov/nosb/index.htm
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force all did sign off on the final report and recommend that to the NO SB, which 
would make it a recommendation to the NOP. 

In October the Board met again, and in the discussion of these recommendations, it is 

clear that the microbiologists' dissent and concern over contamination, whether from 

manure or any other substance, takes primacy over maintaining flexibility in organic 

production. Despite the compost task force recommendations, USDA National Organic 

Program representatives Mike Matthews and Barbara Robinson make their decision clear 

in the following excerpt from the October meetings in Washington, D.C. The NOSB is 

welcome to compose another task force and submit more information, the NOP 

representatives say, however, at this point they have made up their minds that in the 

interest of the economic future of the program, all compost tea must be treated as manure. 

MR. BANDELE (NOSB member): I had a couple conversations with Emily, and 
she stated that there are a few compost tea formulations that are almost approved 
at this time. What would be the status of those that have ... approval? 
MR. MATHEWS (USDA-NOP): They're not approved. 
MS. KOENIG (meeting attendee): And that was where some of the question lies, 
because on some products, as I understand, they don't even have — they just have 
a plant component, that the compost is actually made out of a plant with no -
[manure]... 
MS. ROBINSON (USDA-NOP): .. .manure is narrowing the issue. The issue is 
really pathogens. It's not whether ~ and pathogens can be caused ~ I'm no 
scientist, but my understanding is pathogens are not limited just to manure. So 
that's part of the issue. Now, I also thought that we had decided to tell people that 
you had to treat compost tea like raw manure. So we're not saying you can't use it, 
we're saying you've got to use it with those restrictions in terms of time before 
you apply and harvest from the ground. 
MR. MATHEWS: That's correct, that's what we did say. 
PARTICIPANT: ... tea... 
MR. MATHEWS: Yes, that's the other thing. Don't call it compost tea. Plant-
based foliar spray. 
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MS. ROBINSON: I mean at the end of the day, see you've got to come back to 
205 203(C)®.. .which says that no producer should apply things or do things to the 
soil that da-da-da. So that's the binding constraint that producers operate under. 
We don't really care where it's coming from, but you can't contaminate the soil or 
cause increase in pathogens and that sort of thing. 
MR. MATHEWS: Or a food safety crisis. 
MS. ROBINSON; Right. 
MR. MATHEWS: Which kills -
MS. ROBINSON: Or a food safety crisis which would cause devastation in the 
program overall. This is not a food safety program, and we aren't going there. 
MS. BROWNROSEN (meeting attendee/certifier): So let me get this straight. So 
you're saying it's not allowed because it doesn't meet 203(C). Now our position 
has been that the compost we review meet the regulation as written for compost, 
and we require pathogen testing, and we say they do meet 203(C) on the terms of 
contaminating the crops with pathogens. In order to be on the list they have to 
have pathogen testing and they have to be composed and reach the temperature 
and turned five times, and et cetera, the whole nine yards. So when the guidance 
says it's not eligible to meet 203(C), is that what you meant? Or do you mean to 
say that it must meet 203(C) to be eligible to be compost tea? Am I talking too 
fast? 
MR. MATHEWS: We have said no to compost tea.. .If the Board wants to 
reactivate it ~ task force, and come back with additional information, we'll be 
glad to review it.... 
MS. ROBINSON: Don't call it compost tea...The problem is that we know 
that there could be an inappropriate or an indiscriminate use ~ the point we 
wanted to get across to people is it doesn't matter what you call it, but you can't 
contaminate the soil or the food. I don't care if you call it marshmallows. I mean it 
doesn't matter. A soil amendment. It's a soil amendment. 
MR. MATHEWS: We have said that it could be used in the same way that you 
would raw manure.. .For every farmer who is using a manufactured product that 
went through a real, rigorous process that guaranteed not to be a problem, there's 
probably a hundred of them out there making it in their own back yard, who are 
not going through that rigorous testing, and that are the ones who could lead to 
food safety crisis, and one we want to protect you from. 

This snippet from the NOSE meeting leaves little doubt about the domination of the food 

safety issue in the implementation of the organic rule. Charged with protecting the 

economic viability of the organic market, the NOP, which it is important to remember is 

^ This refers to the section of the regulations requiring that practices must not contaminate soil or water 
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a program of the USDA's Agricultural Marketing Service, insists that organic farmers 

pursue any composting activity, whether it includes manure or not, within guidelines that 

essentially treat it as one would manure, and therefore as a potential contaminant. These 

guidelines set a minimum number of 120 days before harvest during which manure or 

compost tea may not be applied. This essentially requires that these substances must be 

applied the previous fall, unquestionably restricting the tools available to a farmer 

throughout the growing season and decreasing their overall flexibility and the diversity of 

practices available. The full ramifications of this decision continue to unfold, but 

certified organic farmers lost one management option. 

This illuminates how the discourse of health has both empowered and restricted organic 

agriculture. In addition, this example illuminates the process through which organic 

production, as it becomes more mainstream, also has its range of practices more 

restricted, and less "alternative." Key to this process is the use of establishment science 

by the decision makers. In this decision, the scientific understanding of the purpose of 

compost is to kill pathogens. Absent is the alternative organic scientific perspective that 

composting is about working with bacteria, that those bacteria are the experts, and that 

composting involves introducing good organisms into the soil. Howard, Gershuny, 

Coleman and many other organic proponents describe composting as a potential source of 

not only helpful microbiological life, but also an important source of knowledge. A 

scientist and farmer must not assume to know all of the relationships occurring in a 

compost pile, but can depend on those processes to produce healthy, safe food. For the 
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NOP, however, and especially for the microbiologist involved in the compost task force, 

the focus is very restricted, concerned only with just killing pathogens. In this light, 

composting is seen only as a risk to both human and economic health, a risk that the 

federal government is not willing to take. 

Institutionalizing Organic 

Is an alternative organic science any better understood in academic institutions? As part 

of its advent into the mainstream, organic agriculture began to receive increasing focus 

in academic institutions. Government intervention in organic agriculture had focused 

largely on market facilitation, however, organics also began to be promoted, supported, 

adopted and adapted by governments in other ways. As of 2003, some states -

Minnesota and Iowa in particular - offered programs to subsidize conversion to organic 

farming as a way to gain from the environmental benefits of organics. Also, at least nine 

USDA agencies have begun or expanded programs assisting organic producers, and the 

2002 Farm Bill slated money to support organic farmers in the certification process. The 

USDA and universities are also supporting research on the economics and ecology of 

organic farming. Such projects include the Farming Systems Project at USDA's 

Beltsville Agricultural Research Center, the Sustainable Agriculture Farming systems 

Project at University of California Davis, University of Minnesota's Lamberton 

Experiment Station and "long-term" projects begun in the last year or two at Iowa State 

University, North Carolina State University and others. 
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University research is another obvious venue through which organic agriculture is being 

institutionalized in the mainstream. There is no question but that such attention is 

providing legitimating scientific data on the capabilities of organic production to meet 

larger-scale agricultural needs. Studies from around the world have found that organic 

agricultural systems are almost as productive and more envirormientally sustainable with 

less off-farm impact due to not using soluble fertilizers, building high soil organic matter 

content and employing soil conservation techniques, (Drinkwater et al. 1998; Duram 

2001; Reganold et al. 1993; 2001; Tilman et al. 2002). A 21-year study by Swiss 

researchers, published in Science showed organic farming to be more energy-efficient 

than conventional farming, and to have a greater diversity and number of soil organisms 

(Mader 2002). I have not reviewed the scope and results of university organic research, 

however, as the above cites reveal, such research is providing important confirmation of 

the possibilities of organic production, and are redesigning research approaches to better 

accommodate a whole farming system, (Drinkwater 2002). 

At the same time, university attention to alternative farming is not always confirming. I 

offer one example here of how mainstream university and government research efforts 

are accommodating superficial aspects of alternative agriculture approaches, without 

consideration of larger differences and goals. In a 2003 publication, "Affordable 

Opportunities for Precision Farming," put out by the USDA-NRCS Watershed Science 

Institute, the authors examine different soil fertility management strategies and suggest 

that precision farming is a "practical way to support sustainable agriculture," (Aschmann 
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et al. 2003). Typically associated with "sophisticated computer and satellite 

technologies," precision farming is not affordable for many farmers, the authors note. 

However, they go on to define precision agriculture as a strategy of managing small areas 

within a field instead of whole fields as a single unit, such that even inexpensive 

technologies can enhance a wide variety of management decisions (2003, 2). The article 

offers several examples of farmers using precision farming and include an organic farm 

ovraer in Maine, and a Nebraska farmer following ecoagriculture consultant Neal 

Kinsey's program for soil fertility management. The details provided on the practices of 

these farmers reveal that they are pursuing typical organic and ecoagriculture low-tech, 

hands-on methods, including "direct observation," "crop rotation" and soil sampling. The 

ecoagriculture farmer currently limits the use of his computer to "word processing and 

accounting," although "if he were to purchase any of the new precision technology, he 

would probably purchase a yield monitor to help him more quickly identify problem 

areas," (2003, 14). According to this publication, attention to variation within a field 

qualifies a farmer as practicing precision agriculture, suggesting a seamless embrace of 

alternative farming within a typically high-tech conventional approach focused on 

maximizing yields through minimizing variations within a field. To look on the positive 

side, this publication may interest some conventional farmers in environmentally 

sensitive practices that might not pay attention if the practices were described solely as 

organic. However, the article reveals the (rather unnerving) appropriation of alternative 

strategies to support a conventional technological approach, and does little to recognize 

or address differences in the larger goals of farming systems. 
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Antagonistic Science 

It is also informative to a closer look at anti-organic articles published in the New York 

Times, Nature and elsewhere in order to see how organic claims are contested in 

scientific terms. The issue of food safety extends well beyond organic agriculture, but is 

clearly a key component of the public and scientific discourse around organics. 

Organics, while offering a solution to concerns over pesticides, has also been the target of 

fears about manure and e. coli contamination. Ironically, although there is far more 

oversight of the practices of using manure for soil fertility in organic practice than in 

conventional agriculture,^ organics has received the majority of its negative publicity 

from people attacking the use of manure as a threat to food safety. Manure, key 

component of compost and "farmers' gold," becomes the focus of food safety concerns 

with dramatic implications on the shape and implementation of organic policy. In 

addition, organic claims to be a more "natural" process and the associated implications 

for an agricultural science informed by natural, ecological relationships become a target 

for accusations that organics is uninformed, unscientific mysticism. 

The title of Anthony Trewavas' 2001 article in the journal Nature reveals how claims by 

organic proponents are being contested: "Urban myths of organic farming: Organic 

agriculture began as an ideology, but can it meet today's needs?" In the title and very 

first sentence of the article alone, organic is termed "urban myth," "ideology" and 

"widespread belief." In the first paragraph, an anonymous "organic researcher" is quoted 
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as describing organics as resting on "very little science," giving rise "to a great deal of 

illogicality and confusion." A central point of the article is the lack of scientific evidence 

behind organic claims for environmental and nutritional superiority. This is not, 

according to Trewavas, from lack of scientific study. Hailing from the Institute of Cell 

and Molecular Biology at the University of Edinburgh, Trevawas states: "Hundreds of 

rigorous tests have failed to reveal better-tasting properties or improved nutritional value, 

but have consistently shown that organic produce has lower nitrate and protein content. 

Conventionally farmed food seems to be better for children, although rodents apparently 

favour organic food," (2001, 409). Trewavas argues that benefits of conventional 

approaches for wildlife equal those provided by organic farming but "at far lower cost to 

the consumer," (409). The use of manure in organics is mentioned four times in this two 

page commentary in association with negative impacts on human health. Thus Trewavas 

takes organics to task for the lack of scientific data to support any of its stated claims to 

conserve the environment, and he focuses on organic farms as "repositories of disease," 

because they use manure and avoid synthetic chemicals. 

In the New York Times John Tiemey discusses his arguments about the "danger of 

organic food," basing his concerns on what he calls "simple facts." "Organic farmers 

commonly use fertilizer made from animals waste instead of synthetic chemicals," he 

writes. "And there can be dangerous bacteria in animal waste," (2000, Bl). Tiemey 

quotes two different scientists, one from the Center for Disease Control and another from 

' In Ohio, Iowa and Michigan, for example, livestock manure was spread on over 25% of all acres planted 



244 

the University of California at Davis. "There has been remarkably little research done on 

this topic," states one. "We really don't have much information at all," he quotes another 

as saying. Although both scientists make it clear that they have no scientific leg to stand 

on, Tiemey is confident enough in the association of harmful bacteria and manure, and 

manure and organic farming, that he advises consumers to worry less about pesticide 

contamination in conventional produce and worry more about organic claims of food 

safety. 

Dennis Avery of the Hudson Institute^® has made it clear in numerous articles and 

interviews that he sees organics as dangerous and ill-founded. He performed as an expert 

witness for John Stossel of ABC's 20/20 in a much disputed installment of the show in 

which Stossel asserted that the Center for Disease Control and ABC itself had scientific 

research that organic food was dangerous because of e. coli contamination. This proved 

not to be the case. A newspaper article by Avery published in the Charleston Gazette 

reveals how Avery uses science to back up his claims, (Avery 2003). Echoing the 

concerns of Trewavas and Tiemey he describes organic foods as "typically fertilized with 

manure," and he quotes scientists from the same institutions, arguing that they have 

answered the question about whether or not organic food is healthier "with a ringing 

"No!" Organic agriculture would allow us to feed only half of the world's people, he 

insists, forcing people to clear the world's remaining forests to plant more low-yielding 

in com, and in Wisconsin on over 40%. Source; USDA-ERS, http://www.ers.usda.gov/Briefing/ARMS/. 
Avery, author of "Saving the Planet with Pesticides and Plastic," is part of a corporately funded public 

relations group, the Hudson Institute, which targets mainstream media venues to publicize their 
conservative point of view on a wide number of topics, frequently attacking environmentalist claims. 

http://www.ers.usda.gov/Briefing/ARMS/
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crops. Avery also goes on the offensive in his article, insisting not only that organic 

production is dangerous, but that it is "mystical Back-to-Nature worship." Spiritual 

oneness, according to Avery, is another claim made by organic supporters who offer "the 

food shopper a thankfully expensive forgiveness for humanity's "original sins" of 

til 
pushing aside and polluting Nature." Organics, he writes, turns "19 -century farming 

technology into a cult," and ignores the words of "prestigious" food science experts. 

Avery associates organics with the "ultra-organic" dogma of biodynamics and the 

practice of burying cow horns filled with manure which "during certain weeks of 

moonshine will mysteriously fertilize a whole field." "Believe it or not," he concludes. 

These articles provide examples of some of the extreme challenges made to organic 

claims. Organics' orientation toward agriculture as a cyclical and ecological process, and 

the embracing of waste and death as part of production become points of vulnerability. 

The risk of contamination from animal waste is a major focus of debate, even though that 

risk is perhaps even greater in conventional agriculture. Organic production is equated 

with using manure, not even compost, as fertilizer. The uncertainties over the nature of 

the composting process and organic claims about the importance of following nature are 

capitalized on by opposition as proof that organics is ill-founded, mysticism and back-to-

nature worship. These challenges, explain why some organic supporters have been 

reluctant to make direct claims for nutritional superiority. These challenges have also 

influenced designers of the organic standards to go to some lengths to change organic 

practice in order to avoid food safety issues. 



246 

Conclusion - Clean Well-Lighted Science or Dark, Smelly Mysticism? 

This example, and the controversy in the press, reflects what I call a conventional "clean, 

well-lighted science," which rejects messy unpredictable processes like composting. 

Why bother with soil fertility from a mix of cow poop, dead plants and herbs, when you 

can just buy it all ready made in a bag? And, furthermore, this is not just inconvenient, it 

isn't safe - manure has dangerous bacteria in it, and farmers who rely on it for fertility 

are creating "repositories of disease." What conventional science sees as risk, however, 

alternative agriculture views as benefit, working with nature - compost as a source of 

new microbes and as a source of new ideas. 

This chapter reveals the contested territory of legislated organic agriculture. While 

USDA NOP staff member Barbara Robinson described organic implementation as a 

"national conversation," many organic proponents made it clear they think some people 

are doing all the talking (Robinson 2002). There have been repeated challenges to 

redraw the boundaries of certifiable organic farming practice (Sprinkel 2003). Months 

before the rule's final implementation, for example, a large-scale organic chicken grower 

appealed to the USDA Secretary, requesting an exemption from the rule requiring all 

organic feed. The grower claimed that the feed was not available and that even if so, its 

expense would bankrupt him. His request was denied, to the relief of many in the organic 

community. However, his request was the first among several that arose, one even 

passing as a rider to an unrelated budget bill. This rider was rescinded within several 

months in response to political leadership, again from Senator Leahy, and intense 
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pressure from the Organic Trade Association and other groups. Clearly, very different 

legislation can emerge during implementation. 

The controversial nature of this implementation, and the presence of many different 

interests who push for the re-shaping of the organic regulations in order to accommodate 

more industrial, conventional types of production, indicates the value of the organic 

market to the entire agricultural sector. With insights from the discourse analysis of the 

last chapter, it is also possible to glimpse some of the larger issues at stake, arguments not 

just over sources of food poisoning, but over scientific and technological commitments to 

certain methods of food production, and ultimately epistemological commitments to a 

proper scientific process. 

Detractors challenged organic claims by insisting that there is no science to back up 

claims and that being "natural" is far more a matter of belief than it is rational, clear

headed thinking. Opposition to organics works to set up a dichotomy between what they 

describe as the tiny and known risk of scientifically-produced synthetic chemicals and the 

large, dark, strange territory of bacteria. The willingness of organic producers to deal 

with waste and decay is a vulnerability, a risk taken only by fuzzy-thinkers and "nature 

worshippers." Alternative agriculture is portrayed as technologically ignorant and anti-

progressive, threatening the food supply of half the world. Supporters of organics turn 

their backs on a clean, abundant and well-run agriculture, opponents say, in favor of 



248 

associations with dangerous, unknown organisms that have only a small and contained 

place in proper agricultural production. 

In this chapter I have examined information from diverse arenas in order to get a sense of 

the "mainstreaming" of organic agriculture. I have assessed which issues dominated 

public discourse and sought, through interviews with certifiers, to understand how 

expertise in regulated organic agriculture is understood to develop. We have seen, in this 

chapter, how not only fears over bacterial contamination, but also different scientific 

conceptions of the role of compost have shaped the content and implementation of the 

federal organic standard. Organic practitioners who want to be certified in order to 

continue to participate in the organic marketplace no longer have the option of using 

compost tea during the growing season. Regulatory definitions have placed similar 

restrictions on the production technologies and use of compost. 

The general discourse around the development and implementation of organic regulation 

reveals that human health has been a dominant issue in public discourse. Debate has 

been focused on food safety: organic as an alternative to synthetic chemicals or as more 

dangerous due to the threat of bacterial contamination. Scientists are quoted in order to 

buttress claims and also to challenge the relationship between organic food and human 

health. Many other authorities weigh in on the health issue, however, arguing for the 

nutritional superiority of organic products. These experts include chefs, farmers and 

parents, voicing their convictions despite lack of scientific support. 
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If he was here today, the federal organic law may not have pleased Sir Albert Howard. 

Perhaps he would bemoan the focus on inputs - what is and is not allowed on the NOSB 

list ~ and the reliance on lab science in order to decide whether or not certain substances 

are "allowable." Perhaps he would have been discouraged by the extent to which the 

supporters of the industrial farming model are pulling and tugging at the boundaries of 

organic in order to be included in the definition. And he certainly would have recognized 

opponents' criticisms that organic agriculture is fuzzy-headed, unscientific thinking that 

risks serious dangers from mucking about with waste. Reading the newspapers, however, 

Howard would likely appreciate the extent to which people voice suspicions of what the 

government and establishment science have to say about food safety, and he might well 

be pleased that some people have been willing to pay more for products because they 

believe they are more "natural." One hopes he would also take pride in the role he played 

in the development of an alternative to industrial agricultural production, an alternative 

that has offered visionary as well as practical scientific and technical resources for an 

improved agriculture. 



250 

CHAPTER SIX - CONCLUSION 

Back to Nature ~ Going Where? 

In this dissertation I have presented the activities of three distinct generative networks of 

alternative agriculture, with special attention paid to people and institutions in the U.S. 

Midwest. As geographers and others who research and describe agriculture have argued, 

agriculture in general is marked by heterogeneity and diversity, and reflects a "constant 

tendency to transform itself into a situation," (Barthes, quoted in Goodman & Watts 

1997, 19). Often this is attributed to agriculture's "organic properties" — its deep 

involvement with natural processes, cycles of birth, death and seasons. Just as often, 

difference is understood to arise from culture, history and "embedded sources of local 

difference," (Buttel 1997; Hart 1991, Lighthall & Roberts 1995; Page 1997). As I have 

shown in this research, ideas and knowledge about agriculture also exhibit great diversity, 

shaped by geographies of social networks, physical nature, and economic development. 

As I hope is abundantly clear at this point, although all of these networks, organics, 

biodynamics and ecoagriculture, produce arguments for "following nature," they offer 

radically different perspectives on just what that nature consists of, and different 

fi-ameworks and metaphors for working with it. These groups have created whole new 

"nature-cultures," "hybrid geographies," and "imbroglios" for us to consider, 

recommending a variety of spiritual, energetic and biological connections between 

farmers, animals, crop plants, soil microbes and consumers (Whatmore 2002). My 

analyses in the last three chapters reveal that nature, for biodynamics, involves a strong 
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spiritual element that responds to changes in seasons and even ethereal and cosmic 

forces. Proponents of eco-agriculture focus on energies of various types ~ magnetic 

fields, energetic relationships between soil nutrients ~ which both influence plants and 

animals and are also produced by them. Organic agriculture, most familiarly, presents a 

biological and ecological understanding of nature, placing the relationships between 

living things as central to understanding and management. These different natures also 

rely on different technologies for soil fertility investigation and manipulation. While all 

three approaches value technologies like soil tests, crop rotations and composting, for 

example, biodynamics also offers herbal preparations and meditation. Ecoagriculture 

researchers have developed a range of energy-reading instruments and have developed 

soil testing far beyond what any other approach describes. Organics shares with the other 

approaches a focus on relationships between different crops and between animals and 

crops, as well as a concern for an immediate, personal connection to the land and the use 

of basic observational tools such as looking at, smelling and feeling the soil. 

Geography and Science Studies 

I have found that a focus on the generation of ideas, and on the use of science, to be an 

especially rewarding method for understanding different ways that people understand and 

create nature. The continuing interest of geographers in the tools and methods being 

developed in science studies is clearly a fruitful area for gaining more purchase on "social 

nature" (Castree & Braun 2001). Relying on Bruno Latour's circulatory model of 

"science-making," and focusing on discourse, I have been able to track the different 
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activities of generative networks as they develop their ideas about nature, design 

technologies for managing or working with it, and communicate with others. This 

research project has greatly benefited from the "principle of symmetry" advocated in 

science studies, which suggests that the researcher employ the same conceptual tools to 

explain 'true' and 'false' science, (Epstein 1996; 356). Thus, Latour's networks have 

proven usefiil for examining the activities of marginalized, disenfranchised groups, as 

well as for established and successful scientists. As Gieryn (1999), Epstein (1996) and 

others have argued, science is a flexible, dynamic process. My work shows how, even in 

the context of the disciplining processes through which the establishment excludes their 

voices, externalized groups pursue similar kinds of strategies for making their own 

science, arguing for relevance, and for allying themselves with established institutions, 

thus gaining a toehold. By applying these networks to alternative groups, I hope to some 

extent I have addressed some of the issues of power that arise in criticisms of actor-

networks, which I discussed in Chapter Two. Latour has paid too little attention to 

established structures of power in his own writing, his networks are typically applied to 

the work of established scientists and some have worried that actor-networks focus too 

heavily on the "power-moves" of the powerful (Haraway 1996b; Star 1991). However, 

as this research indicates, there is nothing inherent in the approach that limits it to this 

context. Networks are wonderfully flexible, and since everyone and everything has a 

network, they can be focused accordingly ~ on the com, the farmer, or the extension 

scientist. One result of this approach is that an analyst comes to understand "the 

opposition" and "the allies" according to the people involved in the networks. This 
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clearly risks a skewed understanding of the power relationships that oppress certain 

groups and perpetuate unequal relationships, and requires a complementary exercise with 

theories of power. Important benefits, however, include a better understanding of how 

the people involved perceive their world, and better insight into how people justify 

decisions and why they take action. 

This exercise has produced a picture of the continuous efforts involved in the 

development of ideas, of the making of knowledge about nature, a process central to the 

development of U.S. alternative agriculture. These activities involve a "multiplicity of 

discursive elements that can come into play in various strategies," (Foucault 1990,100). 

Foucault insists that we do not conceive of discourse as divided between dominant and 

dominated, one discourse solid and complete and in control, the other sidelined, but self-

contained and equally complete. In other words, there is no "natural" to go back to. It is 

being observed, worked with and created in new ways. Foucault has argued that just 

because there are systems of rarefaction does not mean that beneath or beyond them, 

reign a vast continuous and silent discourse, quelled and repressed (1981, 67). 

Discourses must be treated as discontinuous practices, sometimes crossing or juxtaposed, 

but also excluding or even unaware of each other. Alternatives, just like mainstream 

ideas, are formed as the result of a continuous process of argumentation, sometimes 

calling on long-held tradition, sometimes cormecting to current controversies. This can 

help us understand how associations between different discursive elements can seem 
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iron-like at one point, only to dissolve as opportunity for new audiences and allies appear 

in new places. 

As another general conclusion of this research, I suggest that the concept of discourse 

allows freedom from some of the more rigid demands of "world view" or "paradigm." 

Paradigm can be a useful concept for providing a general framework for ideas and 

associations (e.g. Beus & Dunlap 1990). Using paradigms to understand behavior, 

especially marginalized behavior, however, insists on a completeness and rigidity of 

thought and action, and requires assumptions about the guiding force of "core," or 

"essential" ideas ~ elements not reflected in the actual development of alternative 

agricultural ideas (see also also Abaidoo & Dickinson 2002; Allen & Bernhardt 1995). 

My research suggests, that while it may be an enjoyable intellectual exercise to categorize 

different ideas according to guiding principles, it can also stymie our observations of how 

people use those ideas and develop new ones. The paradigm of "back-to-nature," then, or 

the exercise of comparing "natural" versus "industrial" may be only useful for picking 

fights, or squaring off in the comers. As this dissertation research shows, "back-to-

nature" is only a starting point, and there are many different paths created in pursuit of 

nature. 

"I Grow Therefore I Know" 

That argument made, however, I would like to return to the controversy laid out in the 

introduction to this dissertation, and the challenge presented by alternative agriculture 



255 

that is the focus of controversy. As diverse as the generative networks examined here 

are, they share a common argument and present common challenges to the science of 

conventional agriculture. Proponents of alternative agriculture employ "back-to-nature" 

because it is perceived to be oppositional to a dominant unnatural industrial model. 

Proponents of alternative agriculture, past and present agree: agriculture pursued as an 

industrial enterprise encounters problems because it ignores existing critical relationships 

between soil, plant, animals and humans - relations that exist outside of human 

management and are understood to be natural. These groups present an alternative 

concept of science and of knowledge, one that both relies on a long history of critique of 

scientific philosophy (Merchant 1980), and also resonates with contemporary studies of 

science. There have been, of course, many analyses of the modem scientific tradition, 

(Aronowitz 1988; Brovm 1993; Chambers 1997; Croissant & Restive 1995; Galison & 

Stump 1996; Haraway 1996a, Harding 1996; Jasanov 1995; Keller & Longino 1996; 

Knorr-Cetina 1999; Nader 1996). Here I focus on what I see as the alternative challenge: 

a different way of conceiving of the source of knowledge and of contexts of truth. 

One basic challenge of the alternative viewpoint is that epistemic authority is understood 

to reside in nature and arise from it. The microbes are the "experts," and Mother Nature 

is the "expert farmer." Cows are not just milk machines, but sources of wisdom about 

soil fertility. Sound agricultural knowledge, these groups argue, arises out of human 

observation of, interaction with, and management of, nature. A catchphrase might be 

"imitate not dominate." Through work, observation and even meditation, a farmer brings 
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information about nature to light in a particular time and place. Scientists and farmers, 

(according to the biodynamics network, these are even interchangeable roles) work 

together in the production of knowledge; while scientific investigation in the laboratory 

has a role to play in testing new ideas, the source of theory, inspiration, and the final test 

of validity is the field. The truth of an idea will arise from the field and not the lab. 

Contrary to contemporary scientific agriculture seeking to minimize and account for all 

variables, alternative agricultural science focuses on the field as its testing ground and 

arena for determining truth. This requires a willingness to forego predictability and 

control and to expect surprise. This is an argument for a "situated" science, that it 

matters where ideas come from, and that good ideas about agriculture have an evident 

geography, they are developed in a particular place, mindful of existing relationships 

between the soil, plants and animals in that place, (Haraway 1996a). Connected to this, is 

an argument for partial, conditioned perspectives. Although this varies somewhat 

between networks, generally speaking, alternative agriculture supporters describe the 

process of science as accurate, but never complete. Precautionary tactics are advised, 

because due to the complexity of the natural world and the contingencies of practice in 

place, one can never be completely in control, nor be able to predict all outcomes. I 

suggest this be understood as essentially anti-reductionist, an expectation that scientific 

methods and results, as they are realized and tested in different places, will be as the 

diverse as the contexts from which they arise. This epistemological philosophy, and the 

success of the methods developed using this approach, are revealed through the texts 

analyzed in this dissertation, and the work of the farmers undertaking these methods. 
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Alternative proponents portray themselves as salvaging certain elements of conventional 

science, adopting and enfolding conventional ideas within often very radical frameworks 

as they argue for different ways of understanding and researching soil fertility. In many 

ways, I have contended, the territory of soil fertility has been open for colonization by 

alternative groups to explore new ways to understand how and why a crop plant grows 

and produces. My survey emphasizes the enormous resourcefulness and creativity with 

which farmers produce crops, no doubt because of the absence of support from the public 

sector. These developments also offer new ways of thinking about farmers' risk. By 

emphasizing the natural world as a source for knowledge and other resources, a farmer is 

encouraged to be less reliant on risky inputs and ideas generated off-farm. Farmers work 

to manage a farm according to locally specific soil conditions, as well as on natural 

inclinations of animals to graze in certain patterns or to root or to peck, and on the 

companionship or competitiveness of different species of plants. Solutions through the 

applications of inputs, even while viewed as absolutely necessary by the ecoagriculture 

approach, are generally discouraged. 

Apples & Oranges: Comparing Alternative Knowledge Networks 

While the generative networks examined in this study reveal a common critique of 

contemporary science and industrial agriculture, they also reflect a spectrum of attitudes 

about nature, different levels of appreciation for technology and different attitudes about 

establishment science. As FitzSimmons and Goodman emphasize, Bruno Latour's work 
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creates opportunities for a comparative anthropology of knowledge systems. Since every 

knowledge system is supported by a collective of material and social elements, they say, 

those collectives become points of comparison (1998). Comparisons of alternative ideas 

are often pursued in order to determine their social and political possibilities. As others 

have determined, alternative agriculture has not always measured up well on issues of 

social sustainability and social justice (Allen 1993). In the materials I reviewed, I found 

many arguments about how science as practiced disadvantages certain groups, and 

certainly authors describe the economic disadvantages to farmers of industrial 

agriculture. In general, however, little attention was paid to issues of gender, family or 

other social relationships, labor or other aspects of social justice. Clearly this is an 

activity of the alternative networks that has received less attention, although there are 

many people involved in alternative agriculture who are working to take farmers markets 

into inner cities, to bring disadvantaged children out to farms, and to widen the discussion 

of food production to include food security (Henderson 1998). To the extent that these 

efforts become a more central and relevant part of the "science-making" process of these 

networks, their ability to offer a valid alternative socio-ecological project will be 

strengthened indeed. 

As result of the analyses I pursued in this dissertation, I am able to compare these 

networks according to how they argue for ways of knowing. Epistemic authority, for 

example, is shifted away from centralized sources more by biodynamics and organics 

than by the ecoagriculture network. The expertise of farmers, while emphasized by all 
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networks, is portrayed differently. As I argued in Chapter Four, the model of information 

generation and ownership is far more conservative in the ecoagriculture network, which 

relies on credentialed, if marginalized, scientists for new information, which farmers then 

"consume" as it is made available by consultants. While costly composting technologies 

and patented information about compost continues to emerge in the organic sector, it is 

accompanied by a tradition of, and rhetoric about, creating compost from on-farm 

materials and of trusting in the ability of microorganisms to do good work if properly fed 

and watered because ~ as we are reminded by a popular bumpersticker ~ "compost 

happens." 

Also, the arguments about soil health and human health are made very differently 

between the networks, as they rely on diverse understandings of human-nature 

relationships. Food feeds the spirit in biodynamics, and a central impetus for farming is 

to support healthy human spiritual development. In the absence of widely-accepted, 

peer-reviewed literature on the nutritional benefits of organics, people in that network are 

likely to avoid explicit argument, or to suggest that supporting science is forthcoming. 

Ecoagriculture defends the connection between human or animal health and the health of 

soil readily, relying on scientific work by mavericks like Carey Reams and Wilhelm 

Reich. 

How the different networks describe the human-soil health cormection reflects the way 

that they ally themselves, and the success they have had, with established science. 
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Organic agriculture, with its biological/ecological orientation has at least a couple of toes 

in the door of established science. Proponents of organics can find a number of peer-

reviewed works supporting organic arguments, and are likely to describe science as at 

least moving in the right direction in terms of revealing critical living connections of a 

whole system. As I described, Steiner was originally very tentative about encouraging 

scrutiny of biodynamics from conventional scientists. He suggested arguing for the 

benefits of biodynamics on its own terms, and leaving the turf of science to the scientists. 

In the interest of avoiding the label of "culf and to show its comfort in conventional 

arenas, however, biodynamics does seek allies in conventional science, and to some good 

effect. There are a number of credentialed scientists in the biodynamic network who are 

pursuing laboratory and field studies of biodynamics and publishing their results in a 

familiar scientific style, discussing methods and results. With his laboratory in New 

York and the long-running publication of the journal BIODYNAMICS, Pfeiffer 

established a path for people to produce "scientific" information about how biodynamics 

works. This has been somewhat successful. The Michael Fields Agriculture Institute has 

pursued a number of farming trials in connection with University of Wisconsin research, 

for example, and people in the Midwest generally look to MFAI as a source of expertise 

on sustainable agriculture. Biodynamics is still utterly marginalized by mainstream 

approaches, however, and where its successes are noted, the spiritual aspects of its 

practices are typically ignored, or considered a strange quirk rather than a central part of 

the process. 
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The ecoagriculture network, in contrast, reflects an almost dogmatic suspicion of public-

sector research and of government-related anything. This reflects a philosophical stance 

perhaps more common among farmers who were children of the dustbowl era and who 

have experienced the steady disenfranchisement of farmers in the U.S. Although many 

people in the network are credentialed scientists, they typically share disillusionment with 

conventional scientific approaches. The ecoagriculture network offers an important arena 

for ideas that would not otherwise receive the attention, and perhaps offers a haven for 

disillusioned scientists, but makes comparatively little effort to ally itself with scientific 

institutions. 

Movements and Moments for Change 

The larger social movement that includes organics presents a complex and exciting 

development, offering important challenges to the status-quo agri-food system. The 

movement clearly deserves far more attention than I have given it here. In my efforts to 

understand the alternative networks, I have relied on work by social movement scholars 

who have examined framing (Snow & Benford 1992), institutional development and 

interstitial emergence (Morrill 2001), how groups claim credit (Meyer 2000), and the 

formation of groups around critical ideas (Rochon 1998). Focused on the development of 

ideas within alternative groups, this research here offers an argument for the usefulness of 

a science studies approach in understanding social movement development - for 

exploring how alternative knowledge is produced and circulated, and can be a resource 

for action (e.g. Hassanein 1999; Wainwright 1994). 
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The role of markets is an emerging theme in social movements literature (e.g. Fligstein 

1996; Lounsbury 2002; Rao 1998), and deserves additional scrutiny. Even in the context 

of the "consumption-turn" in the agricultural geography literature (Marsden et al. 1996; 

p. 369), markets and consumers are often viewed as part of a 'modem food system' 

working more to maintain the status quo than to provide a basis for any politically-

motivated movement (Tovey 1997). "Green consumerism," is often seen as representing 

only superficial behavioral changes that produce only a "false consciousness" for 

environmentalism, as Dupuis has argued (2000). As I discuss in Chapter Five, however, 

markets have played a critical role in the development and growth of the alternative 

agriculture movement, providing it a vehicle for accessing previously forbidden arenas of 

power. Whether or not this vehicle proves to be a very leaky ship in a stormy sea, there 

is no question but that the market has played an important role in raising the level of 

acceptance for organic agriculture. Consumers and trade interests have been key players 

in broadening that acceptance. 

The focus of this research on discourse leads me to make two observations about the 

usefulness of this research for the groups that I studied. One, alternative agriculture 

groups could benefit from a more explicit recognition of territories they share with other 

groups involved in alternative medicine, alternative education and other efforts for whom 

a different way of knowing is a fundamental goal. This would involve embracing the 

idea of a limited, partial perspective, and being willing to share a platform with groups 
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creating very different "natures," but the benefits would be a better supported effort to 

articulate what is wrong with conventional science. Second, alternative groups might 

perhaps benefit from more progressive ways of describing their focus on natural 

relationships, targeting groups beyond the choir with arguments about moving "forward" 

and in "partnership" with nature. The success of the discipline of ecology indicates that a 

focus on living relationships and connectedness does not have to mean you are labeled 

traditionalist and regressive. Admittedly, the association of back-to-nature with loss of 

comfort and less sophistication is, in part, a result of the efforts of the opposition. In light 

of this, however, perhaps countering with "spin" of one's own is justified. 

There is a big misunderstanding still that in alternative agriculture we want to go 
back. That's missing the point. The question is, if we went back and then had 30 
years of industry and private sector research on organic matter and integrated 
systems - where would we be now? 

—John Hall, Director Michael Fields Agricultural Institute, in-person 
interview, February 2001. 

Finally, as others have pointed out, contemporary society is fractured by social groups 

protesting the environmental and social consequences of scientific development and 

challenging the authority of establishment science (Beck 1992, 1994; Giddens 1990, 

1994; O'Connor 1998). Brian Wynne has described some of this protest as not just 

mistrust of science, but a challenge to the decision-making processes of public 

institutions that rely on an outdated notion of scientific certainty (1996). Similarly to 

how Wynne describes the British government reaction to the BSE crises, I have observed 

the USDA seeking to use the sharp blade of a "clean, well-lighted science," in its 

decision-making about organic agriculture, oblivious to the implications for organic 
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practice. The intransigence of the USD A, and the focus on "risk-assessment" science has 

led to increasing criticism of the organic project and high levels of disappointment and 

frustration within the organic network. I would like to put a word in for those willing to 

work away at the messy process of defining an alternative science. Alternative groups 

are struggling to redefine an industrialized process of food production that is in bad need 

of rethinking, oriented toward some very twisted goals (hence we see alternative groups 

plagued with tasks like defining the production of an organic twinkie). From the research 

that I have done here, it is evident that the struggle involves not just what and how to 

grow, but also what and how to know. This is no easy task and I am impressed by the 

efforts of the people whose work I have observed as part of my dissertation research. 

I was, in general, very inspired by the vision of the people involved in the alternative 

agricultural networks examined here. I was impressed by the insightful critiques 

produced by Sir Albert Howard, and his contemporaries, whose insights match those 

produced in the science studies literature. I was humbled by how hard people have 

worked to oversee the development and implementation of the federal organic rule, and 

by the tremendous resourcefulness displayed as people designed a variety of solutions for 

agricultural problems, often without much economic and social support. Practicality 

could be described as a fundamental orientation of people involved in agriculture: people 

focus on getting the job done, and are convinced by new ideas only after the crop comes 

in. Yet, even in the context of this practicality, I saw incredible diversity and creativity in 

ways in which people got that job done. I was also inspired by the dedication and 
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positive orientation of many people I talked to, especially many involved in the federal 

organic legislation. Despite the myriad challenges from mainstream agriculture and the 

loss of control over the organic ideal, many committed people expressed satisfaction that 

organics was increasingly recognized in the mainstream. It is a credit to the resilience 

and robustness of the grassroots organic network that over a decade after the legislation 

battles over the OFPA began, so many people continue to go to meetings, read, talk to 

people, write their congressional representatives and otherwise be involved in the 

implementation of the rule ~ pleased to have gained any ground at all. They expressed 

pride in what they had built and conviction in its possibility for the fiiture. As ACRES 

U.S.A. founder Charles Walters put it to me: "We were beggars under the manor wall. 

Now we are knights riding across the drawbridge." 

A central goal for this research has been to embrace the diversity of ideas and to 

communicate the creative energy that I observed driving these groups. My research 

experience left me profoundly impressed with human resourceftilness, and with the 

variety of ways that people care for and about their natural world. This research reveals 

the foundations for many different approaches to growing food, and that it has not been 

for lack of ideas that conventional agriculture is so marked by homogeneity. To the 

contrary, as this research effort shows, there are many ways to raise a carrot, and we have 

a variety of tested resources to support our continuing push for a better, healthier 

agriculture. 
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APPENDICES 

APPENDIX A - PROTOCOL FOR ORGANIC CERTIFIER INTERVIEWS 

Email surveys and phone interviews were conducted during the summer of 2002 with 16 
people (out of 36 originally contacted) involved in organic certification and inspection, 
many but not all located in the upper U.S. Midwest. Contact information was retrieved 
from the USDA's National Organic Program website, which lists all groups applying for 
federal organic accreditation as certifiers. This group includes the majority of the 
certifying agencies and chapters active in the Midwest at this time. A few people did not 
answer all questions. Groups were contacted according via email, which was followed 
by a phone call. Respondents were asked the following questions and informed about the 
following policies regarding privacy and use of data. 

Questions: 
• What types of farms do you certify, and could you say what are the three most 

important aspects of a soil fertility program for each type? 
• I am trying to understand where farmers learn about soil fertility practices. How 

do you think farmers leam about how to manage soil fertility? How many follow 
a specific "program" like biodynamics, for example, or a particularly popular 
consultant? Also, where/how have you learned about soil fertility? 

• While the federal organic regulations are so new there has not yet been much 
experience, do you anticipate them changing soil fertility practices much? (For 
example, do you think the regs will promote an "input" approach instead of a 
more holistic systems approach in farming, help information flows, discourage 
any specific fertility management approaches, improve soil management?) 

• According to the Organic Farming Research Foundation, certifiers are among the 
top 5 sources of information for organic farmers. While I understand that ISO 65 
requires, due to conflict of interest, that certifiers avoid providing education, I'd 
like to know how certifiers inform farmers about soil fertility. What educational 
activities do you think are most important for teaching farmers about the whole 
organic system? 

Confidentiality Statement: I will not ever use names or affiliations in cormection with 
the answers to these questions. I intend to compile my results into a list of general 
conclusions, which will be emailed to all respondents. If at any point you don't feel 
comfortable or interested in answering the questions, please let me know and I'll leave 
you alone. 

"Why bother": I'm a Geography Ph.D. student working on my dissertation on 
alternative knowledge. My larger goal is to understand better how a whole diversity of 
practices, like soil fertility, become regulated and to provide useful information for 
developing good regulations that encourage positive behavior, like sustainable 
agriculture. I intend to compile my results into a list of general conclusions to be sent to 
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all participants. If at that point you are interested in more information on any topic, or in 
pursuing any particular points or in receiving the information in a different format, I will 
be happy to oblige. 

Who is being asked?: I am emailing private and state applicants for USD A organic 
certification accreditation as well as other Midwestern certification agencies. 
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APPENDIX B. RESULTS OF INTERVIEWS WITH ORGANIC CERTIFIERS ON 
SOIL FERTILITY MANAGEMENT. 

• Question 1: What would you say are the most important elements of organic 
soil fertility management?"^ 

elements quoted: # of times 
mentioned: 

clarifying comments: 

crop rotation 7 
soil 
testing/monitoring 

5 

green manures & 
cover crops 

4 

looking at soil; 
paying attention to 
soil first; getting 
hands into soil 

3 

manuring; 
knowing the 
practical science of 
making good 
compost 

3 

plowing/cultivation 2 
balance; 
recognition of 
relationship of 
farm to nature as a 
whole 

2 "Different crops and environmental conditions affect 
how its managed. Balance is step #1." 

organic 
fertilization 

2 

farm economic 
sustainability 

1 

Planting dates 1 
Tissue testing (for 
vegetable growers) 

1 

Weed Control 1 
*most people pointed out that this depends on what is being grown, when and where, and 
answered " generally-speaking" for many of the farms they see. 

Other comments: 
--"In terms of soil fertility management the variability is staggering...Composting is very 
scale dependent, at some scales it is cost prohibitive.. .And with a good rotation you also 
get all the other benefits of weed and pest control." 
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--"The most important thing is biological activity and we don't even measure that. We 
expect a soil test, and want to see monitoring, CEC, Lamont, radionics - we don't specify 
as long as it's something." 

• Question 2: Where do farmers learn about organic soil fertility 
management? 

sources quoted: # of times 
mentioned: 

clarifying comments: 

neighboring 
farmers/family/tradition 

9 importance of mentoring of newer farmers 
mentioned especially 

conferences 6 
field days & seminars 6 
consultants 5 —"There is a difference between using a 

consultant and buying all that is being sold" 
—"Half of our growers work with a consultant." 
—"About 65% of our growers use some kind of 
consultant." 

reading/newsletters 4 
universities 2 
Putting hands in 
soil/experience 

3 

Other comments: 
~ "Forget Extension. They have no knowledge." 
~ "Conferences, ATTRA, are all good, but the holistic resource is not out there." 

• Question 3: Do you expect the new federal organic regulations to 
significantly change soil fertility practices? Note: people generally answered 
yes or no and then went on to say more about changes, good or bad, they 
expected to see. I recorded the initial response, and then categorized the changes 
they mentioned below. 

Generally Yes or No # o f  
times: 

clarifying comments: 

Not many changes 
foreseen/Not sure cuz too 
early to tell/Hope not/Not 
much 

7 "The regs are old news." 

Yes 7 
specific changes 
mentioned: 

#of  
times: 

comments: 
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compost requirements more 
strict 

4 —compost regs are "crazy." 
—the requirements are strict, but they do result in 
good compost. 
—the regs make composting less attractive cuz 
many farmers don't have the resources to do it 
that way or are not willing. 
—3 respondents said the growers they work with 
who handle manure treat it as "raw" under the 
guidelines. 

new regs problematically 
less strict than previous 
requirements 

3 

crop rotation requirements 
looser 

3 

no treated seeds allowed 3 
additional paperwork & new 
checklist form 

3 2 respondents saw this as problematic because of 
loss of usefiil detail from narratives. 
~"We used to get a narrative report that would 
give you a good idea of the whole operation. 
You could see if a guy was in it for the bucks or 
really committed.. .It is more formal and 
technical now. There are ways to get around 
technicalities, but the technicality is in the way 
of the movement. Some might rephrase, re-
approach, but others will quit." 

should improve soil 
management (one person 
said because of stricter 
record keeping requirements) 

2 

changes in materials list and 
allowable inputs (inerts also 
mentioned) 

2 

decreased time between 
initial inspection and 
certifiable harvest under 
NOP 

1 

Other comments: 
--"There is lots of operational leeway." 
--"We saw a big influx of people when the CRP rules changed, and lots of growers came 
in with a chemical attitude. About 75% of them now have done some kind of 
investigation and thinking." 
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~"I like the way the regs are written. You have to think and justify your soil fertility. It 
offers variation, except for specific materials, and it doesn't inhibit schemes." 
--"It is a good thing that NOP is standardizing farm plans." 
--"My greater concern is that the general public has no idea about organics. I think it's a 
good thing that the USDA has done this. There's no real increase in paperwork - it's not 
a big deal." 
—"The general nature of regulations leads a person into more awareness of environment 
& conservation, for example, pest cycles. But it isn't easy.. .only 25-30% of the people (I 
work with) see the whole system, and those are the long-term growers." 
--In one follow-up conversation much later in 2002, one person said that the requirement 
about improving biodiversity has provided a new positive opportunity to discuss w/ 
farmers how they view their farms. 
—Three respondents mentioned programs like " Identity Preserved" and going "beyond" 
organic to deal with shortcomings of new regs. 

• Question 4: According to the OFRF's study of farmers, certifiers have been 
a main source of information on management practices. How will 
regulations impact the role of certifiers in farmer education? 

response #of  
times 

comments 

Affiliated non-profit educational 
organization, or "chapter 
structure" to continue the 
education. 

6 

negative impact 2 ~"I don't like not being able to assist 
growers" 

--"Previously inspectors were a good 
begirming source of organic info, but under 
NOP that is prohibited. As a consequence it 
vnll cut off a channel." 

comments: 
--"Certifiers will still educate - they will just do it differently so as to make the info 
available to anyone." 
--"Certifiers are a bit feisty, they'll do their own thing." 
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APPENDIX C. USDA-AMS NOP PROPOSED RULE - LIST OF FORM 
COMMENTS. 

From "old" NOP website of a sample of comments submitted to the USD A Agricultural 
Marketing Service in 1997; accessed January 2003: 
www. ams. usda.gov/oldnop/forms. htm. 

USD A AMS National Organic Program Proposed Rule 
Below you will find a list of the letters and postcards sent to USDA on behalf of many 
commentors by an organization or sent to USDA as part of a write-in campaign. For each entry 
on the list, a sample comment and the number of identical comments received are displayed. The 
list is divided into two categories, one for comments that identify the coordinating organization 
("Coordinating Organization Identified") and one for comments that do not identify the 
coordinating organization (Coordinating Organization Not Identified"). The comments in both 
categories consist of either form letters or preprinted postcards. 

Where the coordinating organization is not identified, comment letters and postcards received are 
identified by key phrases. Organizations that sponsored a mailing that appears in the category 
"Coordinating Organization Not Identified" wishing to identify themselves can send a message to 
the NOP Webmaster, noting the identification Number (ID#) in the far left-hand comer preceding 
each comment letter (L) or postcard (P). The comment will then be moved into the category 
"Coordinating Organization Identified." Only one example of each identical comment has been 
provided for viewing in order to avoid repetition. Every comment, whether or not individually 
identified on the webpage, is important and will be considered. These comments are in TIF 
format. 

Coordinating Organization Identified 

1 LI Workina Assets Public Comment Letter 35,989 

1 P3 Sustain Public Comment Postcard 20,656 
n™PI Oraanic Gardenina Public Comment Postcard 17,338 

1 L4 Community of Natural Food Markets Public Comment Letter 14,592 

i L2 Oraanic Farmers Marketing Association Public Comment Letter 11,667 

SOS Campaign Petition (count is signatures") 11,349 

1 P7 Minnesota Oraanic Standards Action Coalition Public Comment Postcard 5,885 

i L35 American Natural Hvaiene Societv Public Comment Letter 5,025 

1 L3 Mothers for Natural Law Public Comment Letter 4,594 

r P9 Center for Science in the Public Interest Public Comment Postcard 1,977 

1 L44 Onion River Food Co-op Public Comment Letter 957 

1 L2l Harvest Coooerative Supermarkets Public Comment Letter 947 

1 L38 Coleman Natural Meat Public Comment Letter 876 

1 L12 Petaluma Poultry Processors, Inc. Public Comment Letter #1 604 

1 L15 GreenStar Cooperative Market Public Comment Letter 521 
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L65 Organic Watch Public Comment Letter 463 

LIO San Francisco Bay Area Food Community Public Comment Letter 315 

P8 Lancaster Greens Food Circle Committee Public Comment Postcard 178 

L53 iPetaluma Poultry Processors, Inc. Public Comment Letter #2 148 

L67 Laura's Lean Beef Public Comment Letter 132 

L99 Customers of Coleman Natural Beef 50 

Coordinating Organization Not Identified 

L18 1 am extremely concerned about USDA's...NOP... 2,885 

P2 I want to express mv concern about four practices... 2,462 

L6 As a concerned consumer. I am deeply troubled... 2,410 

P14 Please include my concerns in the public record... 2,030 

P4 There is no place in organic production for: 1,960 

P18 ...at least as strict as those now enforced by CCOF. 1,522 

L32 As they now stand, the...standards would severely weaken... 1,242 

L33 To Whom It May Concern: 1,211 

LB Organic Foods Must: 1,145 

L14 Please adhere to the NOSB's recommendations... 1,143 

L13 To write a credible oraanic rule the USDA must: 1,105 

L5 I demand the riaht to choose organic food... 999 

P5 I want the new National Oraanic Standards to be stronger... 774 

L39 This is an insult to the intelligence...of the organic community... 765 

P16 As I eat. buy. or grow organic foods... 722 

L36 The organic label should not be applied... 652 

L43 By severely lowering the standards for organic production... 596 

L29 Comments Submitted on the Organic Proposed Rule... 569 

L31 ...the security of the word "organic" is threatened... 518 

L19 The definition of organic as written...is grossly inadequate... 455 

L26 I urge you to suDDort the integrity of organic agriculture... 428 

L23 President Clinton. 1 ask your attention in this matter. 424 

L47 ...as stipulated in the Organic Foods Production Act. 409 

P15 Rewrite The Rules! 403 

P13 I deeply feel that the following points... 390 

PIO Please revise your proposed rules on organic food production... 387 

L16 Dear People: 336 

L34 I demand that the U.S. Government reaffirm the NOSB*.. 335 

L41 My concerns are too numerous to list... 319 

L28 ... Integrity of the "Certified Organic Label"... 319 

L49 Reference: National List 313 

L30 ...violate the spirit of oraanic farmina and ianore years of effort... 308 
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L42 l...the highest standards of organic growers... 292 

P12 Here is a oartial list of the horrors... 288 

L48 ...the proposed regulations miss the big picture... 269 

L62 (As a consumer. I should be able to trust the USDA... 269 

L27 iXhe USDA undermines ... NOSB... 268 

L37 [..rewrite the rules to reflect the holistic approach currently existing... 262 

P6 11 want the USDA to withdraw...rewrite...and resubmit... 242 

L7 uhe proposed rule has no restrictions on... 241 

LI 1 iAttention USDA... 241 

L22 IThis letter is to reflect mv dismay... 238 

L25 IAs a long-time member of the "organic community" 234 

L9 Ixhis is a big deal! 230 

Pll ...natural from start to finish... 210 

L52 The standards as written are not representative... 208 

L61 [xhe proposed organic rules are UNACCEPTABLE... 206 

L17 ll haye the right as a citizen of the U.S. to choose... 197 

L60 Because of the gross inadequacies of the proposed standards... 188 

L63 II ask that the USDA withdraw this oroDOsal comoletely. 178 

L40 USDA must totally rewrite the proposed organic standards... 175 

L58 I look to you and the USDA to honor these rights. 154 

P22 Let's keep Organic Organic. 153 

P19 !l support the NOSB's prohibition... 147 

L55 [..request that the recommendations passed by the NOSB be respected... 142 

L90 1...the future impact of these rules on European organic standards. 140 

L51 I urge you in the strongest terms... 137 

L64 L.the proposed rule is not compatible...with current organic practices! 135 

L46 \...a serious departure from the NOSB... 134 

L57 IPlease maintain a food source in this country that measures up... 132 

i P17 Keep Organic Clean! 127 

L45 Let organic be organic 123 

P32 I demand the right to an accurate, uncompromised "organic" label. 121 

1 L20 Dear USDA Officials; 118 

L68 As currently proposed, these standards are unacceptable. 113 

L59 We have a cormnitment to the family farm model. 112 

L91 ...many aspects of USDA's proposed standards which do not belong under the organic 
label. 

108 

P21 Keen "Organic" organic 108 

P26 iDear National Organic Program Staff: 106 

L73 ...please act now and restore the recommendations made by the NOSB. 103 

L50 Don't change the very essence of organic. 103 
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P20 I oppose all USDA changes to the NOSB's National List... 103 

L71 Mv scecific objections are as follows: 101 

L54 ...the regulations will remain unacceptable until the NOSB is given sole authority... 100 

L72 I am appalled bv the current proposed oreanic standards. 98 

I am dismayed and alarmed with the USDA's proposed organic standards. 97 

L66 Keep Oraanic...Organic!!!!!! 97 

L74 ...the rule undermines the meaning of organic. 93 

P24 ...so far from accepted organic standards that it is simplv unacceptable. 90 

P25 Topic: Livestock 88 

L89 Problems with the Proposed Standard 87 

L90 Please revise the rule accordingly. 86 

L76 ...1 am outraged...and dismayed... 86 

L77 This is a thinly veiled attempt for a takeover of the label "organic." 86 

L75 ...give us a meaningful choice about how our food is produced... 84 

L85 We simplv want to eat good healthy food and not destroy the environment... 84 

L70 The., .rule, as written, is an unlawful implementation of the Organic Foods Production 
Act of 1990. 

81 

L69 Please work with us to maintain the integrity of the organic label. 80 

L24 ...I feel strongly...the Organic Standards should NOT allow... 75 

L94 ...we Americans have a right to demand...standards...be very, very strict... 72 

P27 ...I am appalled that the...rules allow the...practices I shun when I choose my food. 68 

L95 The proposed rule is at variance with the Act... 67 

P28 As a supporter of organic agriculture. I am concerned... 66 

L83 Please...rewrite...and adhere to the NOSB's guidelines. 65 

L92 Please ensure the continued availabilitv of pure food. 65 

L86 The proposed organic standards will render the term "organic" completely 
meaningless... 

63 

P23 In the interests of organic farming, please revise vour proposed rules... 62 

P29 As an organic food consumer. I need a few things... 62 

L79 The safety guaranteed by the word "Organic" is being threatened... 61 

L88 ...the USDA's proposed use of the word "organic" would be absolutely meaningless. 59 

LlOl Several aspects of the proposed rule are enormously upsetting... 55 

L97 I do not want the label "ORGANIC" to be made meaningless... 55 

L96 The proposed rules take a reductionist approach to organic food production... 55 

L87 These rules completely ignore the will of the people... 55 

L80 Please give us a real choice in the marketplace. 54 

L81 The NOSB deserves to be the primary body governing the future of organic foods. 53 

L93 Request for the National Organic Program Withdrawal 53 

LlOO ...natural and organic foods consumer who wants to preserve...high standards... 53 

L82 I VERY STRONGLY oppose... 53 
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P30 Sahv organic standard must include the following: 51 

j ll urge vou to maintain the integrity of organic agriculture... 50 

1 P31 lit is important to me to comment... 50 

1 II am writing to express deep concern over several issues... 50 
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APPENDIX D. PROTOCOL FOR "ORGANICS IN THE MEDIA" CONTENT 
ANALYSIS. By Brian McDonald And Mrill Ingram. 

I. Purpose of Project 
To conduct a qualitative and quantitative analysis of mass media coverage of 

organic farming over a 13-year period between January 1 1980 to January 1, 2003. This 
project will explore a population of articles from The New York Times and the San 
Francisco Chronicle to examine changes in the frequency and tone of mass media 
coverage of organic farming. Additionally, this project will examine and trends in the 
sources of authority cited or the thematic issues discussed in the articles. The current 
project is proceeding in three stages. The first stage consists of the construction of a 
population of articles from the New York Times and the San Francisco Chronicle. The 
second stage is a content analysis and coding of the population of articles. Stage Three 
will involve the construction and entry of data from stage two into a database developed 
using SPSS. Once this project is completed the resulting archive of data will be available 
for analysis using both quantitative and qualitative methods to examine various aspects of 
mass media coverage. 

II. Research Methodology 
A population of articles covering a thirteen year period from 1990 to 2003 from 

two publications, The New York Times and the San Francisco Chronicle was constructed 
using a Lexis-Nexis database search of keywords related to organic farming. This 
research project builds on an earlier pilot project conducted during the summer of 2001 
that used the New York Times and the Los Angeles Times} The population of articles will 
be constructed using all articles from the two publications that contain the keywords 
"organic food!" or "organic farm!" or "organic label!" or "organic agriculture" in the 
headline or lead paragraphs of the article. 

Once the population of articles has been assembled, articles will be excluded if 
they are repeats of other articles or contain the desired keywords but are used in such a 
way that the content of the article is not directly related to organic farming. Due to 
constraints on the availability of articles and the limitations of the databases to be used, it 
is highly probable that the population of articles to be used in this study underestimates 
the total population of articles relevant to organic farming for the two publications. 
However, we are highly confident that the resulting population will be a reliable 
representative sample of media coverage of organic farming during the thirteen-year 

' Due to changes Lexis-Nexis made to its database, articles from the Los Angeles Times are no longer 
available for this analysis. As of March 2003, Lexis-Nexis changed to a rolling six-month archive of the 
Los Angeles Times. The San Francisco Chronicle was chosen as a suitable analog for national news 
coverage of the issue and one that also offered the ability to cover a time period of over ten years. While 
other on-line databases do provide access to the Los Angeles Times, our testing of different databases 
revealed that the archiving processes specific to each databases meant that using a different database 
introduced a significant source of error into the project. 
^ The use of the wildcard character "!" at the end of a word allows us to fmd all variations of the word . For 
example, the search term "farm!" would capture articles that include the terms farm, farms, farmer, 
farmers, etc. 
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period under consideration. The remainder of this document provides more details on the 
stages of the current research project. 

III. Stage One: Construction of the population of articles 
Search Terms 
"organic food!" OR "organic farm!" OR "organic agriculture" OR "organic label!" in the 
headline or lead paragraph(s) of an article. 
News Sources 
Search Period: January 1,1990 - January 1, 2003 
Newspapers: New York Times (January 1, 1969 -present) 

San Francisco Chronicle (October 1, 1989 - present) 
Database: Lexis-Nexis US News 
Search Yield 
New York Times n = 369 
San Francisco Chronicle n = 227 

IV. Stage Two: Coding of the articles 
For a sample of the coding sheet to be used see the attached Appendix. This 

section will provide greater detail about some of the variable categories described on this 
code sheet. The variable tone will be coded based upon whether an article views organic 
farming in a positive, neutral (objective), or negative manner. 

This phase will use the following categories to examine sources of authority: 

• Farmers - Individual farmers, CSA-owner, farmer networks, coops and other 
farmer support groups 

• Organics - organic interest groups & trade/industry associations 
• Government - USD A, NRCS, and other federal, state and local agencies 
• Science - university scientists including Cooperative Extension 
• Agricultural industry (not organics) - including supermarkets, biotech firms, 

seed companies 
• Food - restaurants, chefs, food critics 
• Other - consumers/consumer interest groups 
• none 

In addition to coding for the presence or absence of sources of authority ion each 
category, coding provided details about the sources cited. These details were used to 
create sub categories for constructing the coding scheme of variables for quantitative 
analysis. For example, the category food authority included the following subcategories: 
chefs, nutritionists, and restaurant owners. Additionally, coding identified the presence 
of thematic issues in an article. A list of thematic issues is included in the chart below. 

^ The Lexis-Nexis database provides a longer historical time period for the NYT, which we included in the 
interests of gathering more information about early coverage on organics. In our analysis we clarify when 
we have data from two newspapers versus only one. 
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Thematic Issues and Codes 
Environmental/Agricultural Health (EH) 

RI: Organic methods can reduce environmental impact of agriculture 
CE: Concern about effect of agricultural chemicals on the environment 
GM: Concerns about impacts of genetically-modified technologies on the 

environment 
Human Health IHH) 

CH: Concern about effect of pesticides and other chemicals on human health 
OFS: Concern about safety of food grown organically 
FD: Interest in organics because it is better, healthier food 
GMH: Concerns about impacts of gm technologies on humans 

Organic Labeling Rules (OL) 
NS: need for uniform organic labeling standards 
LC: comments on what should be allowed under an organic label 

Economics (Econ) 
SF: organics can provide opportunities for small farmers 
HC: high cost of certification or transition to organic farming 
AP: organic farming can be as productive and profitable as conventional 
GD: growth in demand for organic foods 

V. Stage Three: Construction of the SPSS database 
SPSS 11.0 was used to develop a data sheet that includes the major categories 

identified during coding including: article number, publication, date, year, title, tone, and 
the presence of authority categories and thematic issues. This project used non-
dichotomous coding of variables to allow for more fine grained analysis of information 
within variable categories. This decision is reflective of the nature of using SPSS and the 
ability to easily recode non-dichotomous variables into dichotomous variables if such 
variables were needed for analysis. 
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Article Coding Scheme 

1. (article number) (date of article) 
Headline/Title: 
Edition/Section: 
Tone: positive, neutral, negative 
Farming Authority: Yes, no (with details) 
Organics Authority: Yes, no (with details) 
Government Authority: Yes, no (with details) 
Science Authority: Yes, no (with details) 
Industry Authority: Yes, no (with details) 
Food Authority: Yes, no (with details) 
Other: Yes, no (with details) 
Issue (see below): HH; (with details) 

EH: (with details) 
Econ: (with details) 
OR; (with details) 

Summary: 
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