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Abstract 

“A well-cared for cow produces more milk”: the biotechnics of (dis)assembling 

cow bodies in Wisconsin dairy worlds 

 

Katy Overstreet 

 

This dissertation examines intersections of care and production on commercial 

dairy farms in southern Wisconsin where farmers and their cows must produce ever 

more milk to keep farms in business. The maxim, “a well-cared for cow produces 

more milk,” is common sense in the dairy worlds of Wisconsin. It invokes the notion 

that putting time and money into caring for cows makes financial sense, but it 

obfuscates how optimizing cows toward milk production goals can instead create 

suffering. Amidst the moral knotting of this care-production logic expressed in a 

plethora of technical and scientific interventions into the dairy production system, 

humans and cows negotiate the everyday work of making milk. This thesis traces 

these forms of intervention and negotiation.  

Farms, I argue, are patches, crosscut by multiple discourses that shape what it 

means to be a farmer and what it means to be a cow. Productivist discourse, which 

places pounds of milk at the heart of industry goals, justifies biotechnological 

interventions that seek to turn cows into machines of optimal milk and calf 

(re)production. These interventions target particular parts of cow bodies, as 

mechanistic components, in order to fine-tune them toward high milk production.  

This dissertation performs a figurative (dis)assembly of human and bovine 

lives by unfolding the worlds and discourses that emerge through partitioning and 
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tinkering with bodily parts: rumens, genes, ovaries, udders, and senses of taste. 

Through this unfolding, the multiple spatiotemporalities of production and the pursuit 

of efficiency become visible as material ways that cow bodies are optimized. A 

chapter on rumens demonstrates how cows are figured as cow-athletes that must have 

specialized diets, geared toward speeding up metabolism and thus the production of 

milk. A chapter on genes evokes the speculative futures where the imaginary 

Supercow and its yet unrealized production capacities await. A chapter on ovaries 

traces the hormonal manipulation of cow bodies toward synchronous reproduction 

and hides the toll of high-milk production. Taste, too, is partitioned, as a sensory 

capacity of the palate. A chapter on taste demonstrates how cows are made into 

subjects of nutritional discourse through caring practice that brings cow and human 

senses into recursive and mutual attunement.  

By following the partitioning of cows, a key discursive move in the cow-as-

machine paradigm, this dissertation follows how biotechnological interventions 

geared toward maximizing milk (re)production contribute to reimagining life and 

work on Wisconsin dairy farms in the midst of significant farm restructuring toward 

larger herds on fewer farms. This (dis)assembly, however violent, requires practices 

of care in order to hold cow bodies together as efficient producers. In following the 

discourses and practices that unfold around bodily (dis)assembly it is also possible to 

excavate the forms of resistance however small and the recuperative possibilities 

therein.  
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Chapter 1. Reorganizing life: bio-industrialization in Wisconsin 

dairy worlds 

I reached my arm deep into the warm interior of #251’s abdomen. Bill, the 

veterinarian, directed me to move my arm around so I could feel #251’s uterus and 

liver. Lastly, Bill told me to feel for the abomasum, one of the four chambers of a 

cow’s stomach and the focus of this surgery. The abomasum felt more like an inflated 

balloon than the other organs I had felt. Bill told me that #251’s abomasum was full 

of gas, which had caused this section of #251’s stomach to displace to the left side of 

her body. Normally a cow’s abomasum would stay on the floor of her abdomen, 

under her rumen. Earlier, farmer Lyndsey had diagnosed the displaced abomasum 

(DA) in her cow by flicking the left side of #251’s side and listening for the telltale 

“ping” that resembles the sound of flicking an inflated basketball. I pulled my plastic-

clad arm out from the precise 6-inch slit just behind #251’s rib cage, and Bill resumed 

his position at her side. As he pulled the abomasum back into place and sutured it to 

the inner wall of #251’s abdomen, he continually monitored #251’s state to be sure 

she did not try to lie down and that she still had her eyes open and was breathing.  

Bill was clearly accustomed to performing this surgery. He easily carried on a 

conversation as he methodically proceeded through what appeared to be a familiar 

progression of tasks. I, on the other hand, was reeling from the extraordinary 

experience of having been past my elbow in the side of the cow; the sight and smell 

of the thick red blood that oozed out of the slit in #251’s side; the discomfort of 
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feeling both intrigued and disturbed by what was happening; and the ethnographic 

thrill of finally being included in something beyond an interview-style interaction on 

a Wisconsin dairy farm. What struck me so viscerally and forcefully about this 

particular DA surgery was that it was the first time I had so intimately come into 

contact with the interior world of blood, organs, and tissue of a living creature. 

Equally striking was the apparent ordinariness of this surgery for the veterinarian, the 

farmer, and the farmer’s employee, all of whom had, upon a confirmed diagnosis, 

known how to take appropriate steps toward completing the DA surgery. Farmer 

Lyndsey and her employee, Rick, had separated #251 from the rest of the herd, 

moved her to a stall in the stanchion barn, and secured the cow’s head and tail to 

metal poles with rope. Then Lyndsey had, without being asked, brought buckets of 

hot water, which the veterinarian used to wash his hands and the side of the cow 

where he would make an incision. The surgery was decidedly ordinary.  

 By the end of 20 months of fieldwork among Wisconsin dairy farmers, dairy 

consultants, and veterinarians, DA surgeries had become for me, too, a rather 

unsurprising occurrence. DA surgeries are one of several common treatments for 

what dairy industry participants and researchers refer to as “production-related 

diseases.” In other words, DA surgeries are only common and necessary in milk 

production systems that are organized around increasing milk production. In 

Wisconsin, herd sizes are growing as milk is increasingly produced on fewer and 

larger farms 
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This trend toward the loss of small and mid-scale dairying is in line with a 

narrative of national importance in the United States that says that family farming is 

disappearing, and dairy, like other U.S. livestock agriculture will inevitably give way 

to large-scale industrial methods. Social science scholars argue that industrialization 

of livestock production is one of the most significant trends in U.S. agriculture over 

the course of the 20th century (Strange 1988; Welsh 1996). Concerning livestock 

consolidation, Jackson-Smith and Buttel describe the geopolitical shifts in region and 

industry structure: 

The rise of huge cattle feedlots in the Southern Great Plains, the  

establishment of contract broiler production, and the recent explosion of  

hog factories in the Middle Atlantic and Corn Belt states have been cited as 

paradigmatic examples for the process of transformation from a family farm-

based system of agriculture to a more capitalist-industrial model. Now with 

the rapid rise of large-scale dairying in the Southern Plains, Mountain and 

Pacific states, and the erosion of family-scale dairying in the Upper Midwest 

and Northeast, it has seemed apparent that dairying will be the next major 

livestock sector to succumb to the industrialization trend. (1998:1) 

 

Even while there is a decrease in the number of small and medium-scale 

producers—an important indicator of industrialization among rural sociologists— 

Douglas B. Jackson-Smith and Frederick H. Buttel argue that dairy industrialization 

is uneven and not yet a pronounced trend, particularly in Wisconsin.1 According to 

Jackson-Smith and Buttel, the potential for Wisconsin dairy to fully industrialize is 

more uncertain than many scholars claim due to the continued reliance on largely 

                                                 

1 Gilbert and Akor (1988) argue for the divergence in U.S. dairy regions between California and 

Wisconsin. According to Gilbert and Akor, California dairy industrialized far more rapidly due to the 

role of Dutch immigrants in early dairy efforts near Los Angeles who brought drylot methods. In 

addition, the large influx of capital to dairy farmers in this area was based on land that accumulated 

value as the population of Los Angeles grew rapidly. 
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family-based labor; the limited role of very large-scale farms in total production; the 

relatively protected status of U.S. dairy from international market fluctuation and 

global product regulation; and the ability of mid-scale dairy farms to take advantage 

of most available technologies (1998). Jackson-Smith and Buttel point to these factors 

in order to demonstrate the importance of disaggregating metrics of industrialization 

and to provide an important counter-narrative to the assumptions of the inevitable 

industrialization of dairy that pervade research as well as popular narratives of U.S. 

agricultural change.  

While Jackson-Smith and Buttel rightly critique the discourse of inevitability 

that pervades research on agricultural industrialization, they pay little attention to a 

scale of industrialization that is the focus of this dissertation: dairy cow bodies. Farm-

scale and industry sector metrics are often used to support claims about “nascent” 

industrialization that may or may not lead to a more fully industrialized mode of 

dairying in Wisconsin, but close attention to dairy cow bodies reveals something 

altogether more similar to industrial hogs, chickens, and feedlot cattle. U.S. dairy 

cattle, like other agricultural species, have long been the target of state and private 

agribusiness efforts toward agricultural improvement.2 Defined largely through 

measures of production and efficiency, improvement of agricultural livestock has 

largely taken the form of nutritional, breeding, infrastructural, and management 

                                                 

2 “Dairy cows” refers to a group of females whereas “cattle” refers to both males and females in a 

given group.  
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interventions meant to maximize output. Thus, even as farm numbers and cow 

numbers decrease, total milk production has been increasing for the past 30 years. 

 

Figure 1: Graph of “Changes in total U.S. milk production, cow numbers, and 

individual cow milk yield between 1944 and 2007” (Capper, Cady, and Bauman 2009). 

As Figure 1 shows, cow numbers decreased steadily since the 1940s while 

yield per cow has steadily increased. This trend illustrates how industrialization in 

dairy, while not visible in the usual metrics of industrialization, is happening at the 

scale of dairy cow bodies. Industrialization of cow bodies becomes visible through 

fine-grained attention to on-farm practices such as the surgery that opens this chapter, 
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a surgery that only becomes necessary through maximization of cow (re)productive 

capacities.  

State agencies, university researchers, and dairy industry professionals herald 

increases in milk production per cow as evidence of the achievements of scientific 

principles applied to agricultural processes. For example, in a research article on 

genomic approaches to improving feed efficiency in dairy cattle, the authors state 

plainly that feed efficiency “has more than doubled for the US dairy industry in the 

past 100 yr. This increased feed efficiency was the result of increased milk production 

per cow achieved through genetic selection, nutrition, and management with the 

desired goal being greater profitability” (VandeHaar et al 2016). Efforts to improve 

cow biological processes through the application of scientific and engineering 

biotechnics—technologies and methods designed to alter, replace, and coordinate life 

processes and materials—are both old and new. While it is not new that humans are 

working to increase the productivity of agricultural species, the rapid application of 

biotechnologies designed to optimize biological processes to agriculture over the last 

century is drastically changing life on farms.3  

The application of scientific approaches, paired with processes of 

industrialization and the deeply influential private agribusiness sector in U.S. 

agriculture have contributed to a vision of improvement that imagines no limits. Or 

                                                 

3 Alexander Blanchette (2015) shows how biotechnologies directed at maximizing porcine production 

contribute to corporate disciplinary protocols that organize life and sociality of workers on and well 

beyond industrial hog farms.  



   

 

 7 

when limits to (re)production arise, that technoscientific innovation can overcome 

these obstacles.4 In an industry news article that asks “are we approaching the genetic 

limits of milk production[?],” University of Wisconsin dairy geneticist Kent Weigel 

states that:  

We really aren’t [approaching the limit]… The same question was asked 40 

years ago when Beecher Arlinda Ellen produced 55,561 lb of milk in a 365-

day lactation. That record wasn’t broken for 19 years. But then the record 

toppled—again and again and again. Last year, Ever-Green-View My Gold-

ET, set a new single lactation milk production record with 77,480 lb in 365 

days. In percentage terms, My Gold out-did Ellen by nearly 40%!5 

 

As Weigel describes, new records are frequently being set for milk 

production, and the cows that break these records are celebrated as the epitome of 

what can be accomplished through technoscientific improvement. This technological 

optimism is pervasive in university research, state agencies, agribusiness, and among 

many farmers who espouse faith in the power of biotechnics to continue to expand 

cow capacities of (re)production and to address the health issues of high-producers. 

This discourse of improvement paired with a capitalist dream of ever-expanding 

productivity and profitability is a powerful one that is pervasive in U.S. livestock 

agriculture.  

Yet, on farms, this discourse and set of practices is in tension with other ways 

of understanding and working with cows. In Wisconsin, cows are widely heralded as 

                                                 

4 I use (re)production to highlight how milk production hinges on reproduction. Heifers and cows are 

kept in cycles of pregnancy and calving in order to maximize output. This will be explained further in 

Chapter 4: “The HPG axis and the biopolitical band-aid: the failure of production-oriented breeding 

and the resilience of heterogeneity.” 
5 The author of this article did not clearly punctuate quotations but I have made a reasonable 

assumption that all of this quotation is attributable to Weigel.  
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lovable, related to heritage, and integral to local landscapes and livelihoods.6 it is 

almost impossible to know people without knowing something about cows. Images of 

cows are splashed across billboards, t-shirts, hats, trucks, websites, and more. Most 

Wisconsinites have some relation to dairy, whether by being involved in dairy 

directly or through family members. The presence of cows and dairy is ubiquitous. I 

quickly found that pride in dairy as both an economic resource for the state and as a 

virtuous and practical way to make a living was widely unquestioned among 

interlocutors.  

On farms and among farmers, it was unusual to meet someone who did not 

enjoy working with cows. From the start of fieldwork, I was struck by the way that 

farmers lovingly described their cows even when they felt that they had to make what 

they called “hard choices” through culling their herd or through sometimes painful 

procedures. For example, on Barbara and Mitchell’s 250-cow farm, they keep several 

cows in a “special care pen” where those cows are given extra attention and feed 

particularly if they are recovering from an illness. During my visit to this special pen, 

Barbara stroked the back and chin of a cow named Kringle and told me that although 

it was costly to feed Kringle, Barbara intended to let Kringle “retire,” since she had 

worked so hard in their herd all her life. Another time at a 75-cow dairy, I visited with 

two farm daughters as they attended to a favorite cow who was unable to stand due to 

                                                 

6 While a full discussion of the ways that cows feature in imagination of self, nation, and statehood is a 

topic for another time, it is worth mentioning that cattle have been a key means and end in settler 

colonialism in North America and elsewhere (Cattelino 2010, Ritvo 1987, Rose 2004, Sheridan 2007).  
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toxic mastitis. The girls provided fresh feed and water to the cow within reach from 

where she lay. They also moved hay bales to form a wind block so she would be more 

comfortable. Clearly the cold calculation of improvement and profitability are not the 

only values that inform the relations of cows and farm families on Wisconsin dairy 

farms. Cow love and care are always in tension with cost-benefit assessments and 

biotechnical manipulations. The contradictions of these two approaches to cows on 

dairy farms open questions of how farmers and agricultural advisors negotiate these 

tensions. How do dairy humans, who often explicitly reference a felt affection and 

desire to care well for cows, negotiate the tolls of high milk-production on bovine 

bodies?7 How and when do discourses of improvement and care inform daily work on 

dairy farms? In particular, how do these discourses compete or complement each 

other amidst the increasing turn to technological changes that target bodily systems?  

Based on these questions, this dissertation examines the central role of cow 

bodies in processes of industrialization in Wisconsin where dairying remains rooted 

in a strong base of medium-scale family-labor based farms. While family farms are 

held to be antithetical to industrial farms, I argue in this dissertation that 

bioindustrialization in Wisconsin dairy depends on the sociohistorical formation of 

                                                 

7 As this dissertation shows, dairy farmers are part of a larger network of people who are responsible 

for the care of cows even while farmers are considered to be dairy cows’ primary caretakers on 

Wisconsin farms. In addition, despite the primacy given to individual white males, the care of cows 

depends on wider kinship and neighborly networks. I do use the term “dairy farmer” to describe the 

primary owner-operators of dairy farmer, but “dairy humans” is a term meant to acknowledge the 

wider human networks necessary to supporting dairy cows. Further, the term “dairy cows” only came 

about through the course of breed specialization to designate these specialty cows, yet this 

specialization was further a specialization of not only farmers but also a regional group of people who 

support dairy farms in myriad ways.  
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family farms. Family farmers in Wisconsin are able to provide skilled, flexible, and 

intensive care-labor to dairy cows through living on or near their farms, through 

multi-generational knowledge transfer, and through socio-cultural valuing of “good 

cow care” as the mark of a “good dairy farmer.” Scholars of agrarian systems often 

treat care as external or inhibitive of industrial processes. 8 In contrast, this 

dissertation argues that the care—attention, therapeutic and preventative treatments, 

and affect—that Wisconsin dairy farm families are willing and able to provide for 

dairy cows enables the bioindustrialization of cow bodies.9 As cows are pushed to 

produce more milk through productionist biotechnics in the form of pharmaceutical, 

nutritional, and breeding interventions, they increasingly suffer from illness and 

                                                 

8 For example, Jackson-Smith and Buttel state the following: “Dairy animals are particularly sensitive 

to skilled management, and the difficulties of care and monitoring of dairy animals on large operations 

by hired workers place major limits on how far and how fast dairy industrialization at the level of the 

individual farm can proceed” (1998:15). Their point is a defensible one even while it holds care as a 

set of practices that represent an obstacle to industrialization.  
9 My use of the term “bioindustrialization” resembles what Boyd, Prudham and Schurman (2001) call 

the “real subsumption of nature.” Boyd, Prudham, and Schurman develop the concept of the real 

subsumption of nature in order to “differentiate analytically between nonbiologically based and 

biologically based industries” (2001:557). The real subsumption of nature, they argue, “refers to 

systematic increases in or intensification of biological productivity,” (2001:564) which has clear ties to 

what I am calling bioindustrialization. The difference between our analytic concepts comes through 

two key points. The first is that while Boyd, Prudham, and Schurman argue that real subsumption 

“represents a massive expansion of capital’s ability to subordinate biological processes to the dictates 

of industrial production,” (2001:565) my use of bioindustrialization does not imply subordination, 

penetration, or complete control of biological processes by capital. Bioindustrialization in this 

dissertation refers to processes and practices that seek to intervene in and shift biological processes, but 

they never completely control. Indeed, I would argue that this overstates the power of capitalism in 

relation to biological systems where the leakages, the resistance, the failures, and the incompleteness 

of plans for accumulation constantly undermine the subordination of biological processes or what 

Boyd, Prudham, and Schurman call “nature.” Bioindustrialization then, resembles Anna Tsing’s 

“salvage accumulation” wherein capitalism seeks to capture the results of non-capitalist processes 

rather than to take them over completely. The second key difference is that I do not distinguish 

biological from nonbiological so readily nor nature from culture. Despite the differences, Boyd, 

Prudham, and Schurman should be credited with drawing much needed attention to how industrial 

processes seek to transform biophysical realms particularly through cultivation and extraction.  
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injury. These “breakdowns” of cows made into biomachines of (re)production require 

further care, thereby enrolling dairy humans into new and often intensive forms of 

caring for these production-diseases, as the routine DA surgery that opened this 

chapter showed. Care, then, is not external to processes of industrialization, but is 

instead at the heart of the bioindustrialization of cow bodies. This case represents a 

central irony in projects of agricultural improvement of livestock species; that 

improved species require far more intense attention and care as a result of their 

enhanced capacities for production. Their enhanced abilities are also debilitating.  

This dissertation is organized around a key means of industrializing cow 

bodies: the intervention into particular bovine biological systems. In order to examine 

these interventions in a fine-grained and empirically-grounded way, this dissertation 

engages different systems and consequent approaches to making these more 

productive or efficient in separate chapters. While interventions into one system or 

another impacts others, this organization is partly grounded in an empirical 

observation on farms. I occasionally went to farms where the farmers organized 

regular meetings to get employees, veterinarians, nutritionists, and farmers to discuss 

issues that they were noticing, but this was far from usual case. Normally, 

veterinarians, breed experts, and nutritionists will visit farms at different times and 

the onus is on the farmer to negotiate suggestions and observations from each. In 

other words, there is very little holistic treatment of cows by agricultural experts in 

technologies aimed at reproductive systems, nutritional needs, and genomics.  
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Certainly, there are moments of overlap. For example, when breed 

organizations and state agencies include metrics aimed at measuring reproductive 

viability or feed efficiency in genomic evaluation, but on the whole cows are divided 

up into “realms” and those realms are the domains of specific groups of experts. 

These divisions also shape the forms of care that farmers and experts give in the form 

of treatments but also in response to the consequent break downs of bodily 

maximization.  

 

Care-production knotting in Wisconsin dairy worlds 

The ubiquitous adage in Wisconsin dairy worlds that “a well-cared for cow 

produces more milk” seems to resolve the tensions of care and production. It invokes 

the notion that putting time and money into caring for cows makes financial sense. 

This adage seems to demonstrate that care and productivity can go hand-in-hand 

mutually reinforcing each other; a cow who receives a high level of care produces 

increased amounts of milk and a cow who produces large amounts of milk thereby 

demonstrates that she receives a high level of care.  

The surgery that opens this chapter demonstrates how this care-production 

moral knotting is more delicate and perhaps more fraught than it initially seems. It is 

a case where a sick cow is being treated with anesthetic and a surgery that will 

prevent further suffering from that particular condition; a form of therapeutic care 

meant to address acute pain and sickness. But displaced abomasums are not a 

frequent condition in all cattle; instead displaced abomasums in dairy cattle are linked 
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to production diets and thus they are among many “production-related” diseases that 

have become common place on Wisconsin dairy farms. Therefore, care on dairy 

farms is constituted by practices of mitigating and responding to the breakdowns of 

cow bodies pushed toward ever-increasing capacities of (re)production.10 Care on 

dairy farms is oriented toward “holding together” the “fragile miracle” (Lien 2015) of 

dairy cows who are producing unprecedented amounts of milk.11  

Care, then, is not as straightforward as it might seem. Furthermore, care and 

production are not always in an alignment that this commonly stated adage implies. 

High milk production is not always a sign that a cow is receiving “good care” since 

high production can also make cows sick. And care therefore does not automatically 

mean high production since a cow receiving optimal care by industry standards or 

informal measures may not produce maximal milk. Yet care and production are 

inextricably caught up together in practices where the desire to care well for cows and 

the drive to produce milk profitably are not easily distinguished. This tangle is what I 

refer to as the care-production knotting, where cultural, ethical, moral, political, 

economic, and practical orders shape and are shaped by the everyday co-species work 

of producing milk.  

In this section, I examine scholarly approaches to care that inform this 

dissertation and how the care-production knotting builds on these insights to reframe 

                                                 

10 I use (re)production to describe milk production because cows only lactate after calving. Thus, milk 

production is also calf production.  
11 Marianne Lien attributes the term “fragile miracle” to John Law in her book based on their 

collaborative ethnography of Norwegian salmon farming.  
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care as central to production on Wisconsin dairy farms. As numerous scholars have 

shown, care does not mean one thing; it is multiple (Mol, Moser, and Pols 2015). 

Social studies of care and care practices have highlighted multiple meanings of care 

in various contexts: as an aspect of biomedical practice that relies on the recognition 

of patients as subjects, as labor, as practical activities toward meeting the needs of 

another with or without intimacy, and as a discourse that supports hegemonic and 

biopolitical projects. This section is not a complete survey of the extensive care 

literature. Instead, this section builds a semi-historical discussion grounded largely in 

feminist anthropology, science studies, and historiography of how care has emerged 

as a significant field of social scientific study. Feminist scholars’ critiques of the 

interrelations of capital, bodies, gender, care, and power are central to this 

dissertation. I aim to both build on and extend these insights throughout. In addition, 

this section draws on literature relevant to the multiple meanings and forms of care 

that matter to cow-human interaction in a milk production context. I conclude this 

section with a form of care that this dissertation demonstrates and develops; human 

care as a form of repair that make the bioindustrialization of bovine bodies possible.12 

This is an underexplored version of care that is integral to the care-production 

knotting that this dissertation examines. This form of care is one that emerges through 

                                                 

12 Christopher R. Henke, in his book, Cultivating Science, Harvesting Power: Science and Industrial 

Agriculture in California asserts that systems of agricultural production must constantly “repair” the 

obstacles that confront production such as pests or disease. Efforts at repair, Henke argues, are 

bolstered by state institutions that form an ecology of power in U.S. agriculture (2008). I build on this 

notion of repair as ongoing actions of maintenance toward production through showing that these acts 

of care are not external to processes of production, but that in the case of modern dairy cattle, repair is 

integral to the productive process.  
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biotechnical improvement on dairy farms even it as it has more general relevance to 

scholarly engagement with the relationship of care and industrialization.  

Drawing on Donna Haraway and Deborah Bird Rose’s use of the term 

“knotting,” this project brings critical attention to the work that the ethics and politics 

of care do in a production context. While numerous scholars have engaged 

multispecies modes of entanglement, Bird Rose and Haraway draw out knots as 

nodes that are thick with interaction and often messy in terms of ethical and material 

practices and obligations. Bird Rose (2012) draws attention to the co-evolution and 

mutualisms of flying foxes and myrtaceous trees in order to argue that ecological 

relations are constituted through ethics, exchange, and flows. In her words,  

lives are nourished by others, not only members of one’s own group, but by 

others as well. All living things owe their lives not only to their forebears but 

also to all the other others that have nourished them again and again, that 

nourish each living creature during the duration of its life. Metabolic 

processes require energy to flow across species and systems; embodied time is 

always a multispecies project…These processes and patterns intersect to form 

dense knots of embodied time. (2012:131) 

 

Knots, then, are sites of interdependence and ethical interface where living 

and dying, eating and being eaten, and process and practice are bound up together. 

Knots emerge through ongoing interrelations that are embodied and performed as 

multiple kinds of time: synchrony, rhythm, and season. As myrtaceous trees bloom 

sequentially from dry hilltops to wetter riverine areas, flying foxes follow. The trees 

offer nectar and pollen in the greatest amounts during the night hours when flying 

foxes are most active. And the furry faces of flying foxes readily pollinate these 

flowers. Bird Rose describes these as ethical relations of gifting. In Bird Rose’s story, 



   

 

 16 

these interrelations are under threat from anthropogenic landscape change and man-

made mass death (2012).  

In contrast to threatened flying fox populations, cattle entanglements with 

humans have enabled a vast proliferation of cattle as “creatures of empire” that have 

accompanied and, in some cases, sustained the spread of settler-colonialism 

(Anderson 2006; see also Rose 2004). While humans seem to figure outside the 

knotting that interests Deborah Bird Rose in this piece, Donna Haraway brings much-

needed attention to the entanglements of companion species, or species with 

intertwined histories and relations with humans (2003; 2008). While there are 

possibilities for mutual flourishing and deep intersubjective encounter among 

Haraway’s companion species, Haraway is also interested in entanglements shot 

through with capital, power, technoscience, instrumentality, exchange, and sometimes 

necessary suffering. Haraway draws attention to knottings through Navajo string 

games in order to theorize the non-innocent interrelations of companion species:  

Ontologically heterogeneous partners become who and what they are in 

relational material-semiotic worlding. Natures, cultures, subjects, and objects 

do not preexist their intertwined worldings. Companion species are 

relentlessly becoming-with…Companion species play string figure games 

where who is/are to be in/of the world is constituted in intra-and inter-action. 

The partners do not precede the knotting; species of all kinds are consequent 

upon worldly subject- and object-shaping entanglements. (2016:13) 

 

To pay attention to a knotting is to pay attention to how companion species 

co-constitute one another and the worlds that emerge through these encounters. The 

relations between cows and humans, then, are at the center of milk production in 

Wisconsin. Further, these relations both produce and come into being through what 
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feminist scholar Charis Thompson calls “ontological choreography,” or the “dynamic 

coordination of the technical, scientific, kinship, gender, emotional, legal, political, 

and financial” orders (2005:8). What Thompson’s ethnographic account of assisted 

reproductive technology (ART) clinics shows is how myriad things must be 

“coordinated in highly staged ways so as to get on with the task at hand: producing 

parents, children, and everything that is needed for their recognition as such” 

(2005:8). On dairy farms, cows, humans, technologies, and other material things do 

not precede the interactions necessary to produced milk. Instead multiple orders come 

together—through coordinated but not always predictable ways—toward the 

production of milk.  

This dissertation engages how a care-production knotting sits amongst these 

coordinations; how care and production both motivate and result from the actions and 

interactions of Wisconsin dairy humans and cows. While care is often treated as 

outside of production by scholars who would hold care as an affective and political 

position that undermines processes of industrialization, I show how care can be 

understood to be central to the relations of production between humans and cows.  

Care was not a significant object of scholarly attention in the early 20th 

century. Marxist feminists highlighted the importance of care in the latter half of the 

20th century when they argued that women’s care-work made capitalism possible 

through social reproduction (see for example Edwards 1971; Frederici 1975). Care in 

this sense, while given significant and necessary attention, was largely equated with 

labor, albeit unremunerated labor. In more recent work, scholarly attention to 
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meanings and practices of care have unearthed three interwoven but discernible 

tracks. These tracks include care as emotional connection, affection, concern, and 

compassion; care as attention without necessarily a felt personal connection; and care 

as a subjectivity or set of practices in line with or supporting hegemonic systems of 

power. 

Social science and feminist critiques of medicine have played a major role in 

bringing care as a felt connection and caregiving as compassionate affective practice 

to the fore. Highly influential critiques of modern (primarily Western) medicine as a 

discourse of power that objectifies patients lead to an intense interest in care as a 

counter-practice to the “clinical gaze” (Foucault 1973) within biomedicine. For 

example, anthropologists Byron Good and Mary-Jo DelVecchio Good found that 

competence was opposed to care for medical students at Harvard Medical School. In 

their study, students defined care through “the language of values, of relationships, 

attitudes, compassion, and empathy, the nontechnical or as one student called it the 

‘personal’ aspects of medicine,” (1993:91) was complicated through seemingly 

“invasive” patient interviews, anatomical dissection, and seeing the body as 

increasingly mechanistic and object-like (i.e. the “clinical gaze”).  

Competence, on the other hand, was associated by medical students “with the 

language of the basic sciences, with ‘value-free’ facts and knowledge, skills, 

techniques and ‘doing’ or action” (ibid.). While both caring and competence were 

described as important characteristics of a “good” physician, competence took 

primacy in education while caring was often seen as something that “could not be 
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taught” (Good and DelVecchio Good 1993; see also DelVecchio Good 1985; Good 

1994). Good and DelVecchio Good, then, join several anthropologists in critiquing 

how medical education does not sufficiently teach doctors how to engage with their 

patients as subjects (Coles 1998, Hafferty and Franks 1994, Waitzkin 1979).13 

Feminist anthropologist Annemarie Mol asserts that one troubling response in 

Dutch medical care to medicine that excludes the patient as a participant, is a growing 

emphasis on patient choice (2008). Based on work in a diabetes clinic, Mol argues 

that the logic of choice as a defining approach to health and medicine has several 

major drawbacks. The logic of choice places the burden of medical decision-making 

too fully on patients; it frames conversations about health, patients and disease 

through questions of capacities to make choices; and choice frames patients as 

consumers of medical products rather than participants in the care of disease and 

everyday practicalities. Mol argues that “the tradition of care contains more suitable 

repertoires for handling life with a disease” (2008:2). “Good care” is for Mol a 

“worthy ideal” that entails the attentive and relational practices of health 

professionals working with those living with diseases. Care, as opposed to choice, 

emerges through Mol’s The Logic of Care: Health and the Problem of Patient Choice 

                                                 

13 In response, many scholars, patients, and practitioners have pressed for medicine that treats patients 

as “mindful bodies” (Davenport 2000, Scheper-Hughes and Lock 1987). Anthropologist Beverly Ann 

Davenport, drawing on ethnographic research in a clinic that serves homeless patients in the United 

States, finds that students and professors negotiate not only the Foucauldian clinical gaze, but also an 

approach they call “witnessing” in their work with patients (2000). Witnessing, or the act of 

acknowledging and listening to a patient in order to treat them as a whole person, demonstrates that in 

practice, institutional actors are not merely the vehicles of power. Instead, they demonstrate what 

Anthony Giddens calls “social reflexivity” through examination, interpretation, and revision of 

institutional structures (Davenport 2000).  
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(2008) as practices that are responsive to the situations and practicalities of diseases, 

bodies, and patients’ lives; the logic of care enrolls patients in their own treatment and 

respond to patients’ concerns.  

Questions of competence and care as well as the subjectivity of medical 

patients have clear relevance to forms of care in Wisconsin dairy worlds. Veterinary 

practice, rather than a side practice, is becoming increasingly integral to the 

biotechnics of (re)production on dairy farms. Veterinarians are confronting ethical 

dilemmas of care in relation to their cow-patients when asked to consult on issues of 

reproduction. Chapter 5 examines this changing role of veterinarians who are 

increasingly the purveyors of hormone regimes aimed at both standardizing and 

normalizing aberrant bovine estrous cycles. In addition, biomedical practice is deeply 

entangled with biotechnics of (re)production in multiple ways; biomedicine depends 

on research and innovation within the U.S. agricultural research complex as I show 

elsewhere, agricultural biotechnologies frequently depend on biomedical research 

such as in the field of reproductive biology; and there is a long history of cross-

pollination between veterinary and human biomedicine.14 

Beyond medicine, many scholars have engaged compassionate and affective 

connection in other caregiving situations. Melissa Caldwell’s work examines how 

Russia’s shift from a Soviet welfare state to neoliberal capitalism meant that care-

                                                 

14 For an extensive review of literature on the crossovers between veterinary and human medical 

research and practice as well as work toward a “One-Medicine” approach, see the National Research 

Council report, “Critical Needs for Research in Veterinary Science” (2005).  
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work previously mediated through state institutions and kin networks has been left to 

private organizations (Caldwell 2004, 2007, 2016). For Russian elderly, the political-

economic change to capitalism has transformed ideologies of elder care as well as 

daily practicalities and experiences. As elderly Russians frequently come to rely on 

non-Russian volunteers for care and support rather than kin and neighbors, “intimacy 

and compassion are increasingly associated with the domain of the stranger” 

(2007:76). Caldwell asserts that the new role afforded to the caring stranger is further 

transforming cultural expectations of appropriate care as well as how the highly 

important social networks of Russians are constituted (2004, 2007). Caldwell’s work 

contributes to a growing interest in transnational care networks (Anderson 2000; 

Hochschild 2000), while bringing important attention to the daily experiences of care-

recipients in post-Soviet Russia. Caldwell’s work highlights how these transnational 

networks of care-workers and of voluntary participation by non-Russians upends the 

relation of intimacy to care. While care previously came through intimate networks, 

the role of strangers as caregivers in faith-based organizations means that necessary 

support for those in need arises not out of previously close relationships but that 

affective relationships evolve from care-support connections.15  

Sociologist and feminist scholar Natalie Purcell, examines the relationship 

between intimacy and care in a very different context: North American livestock 

                                                 

15 It is worth noting that Caldwell’s more recent work charts a somewhat different relation between 

intimacy and care. In particular, Caldwell shows how participants across several faith-based 

organizations, united in a project she calls “universalist humanism,” seek to create intimate relations 

through their efforts to “do good” through acts of compassion, generosity, and care. (Caldwell 2016)  
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agriculture (2011). Purcell refutes common assumptions that intimacy, defined by 

Purcell as physical proximity between humans and livestock, leads to good care. 

Instead, Purcell claims that structural trends—corporate management of risk; 

exploitation of worker populations made vulnerable through corporate policies, 

immigration policing, and dangerous workplace conditions in slaughterhouses; and 

efforts to make food cheaper—undermine the abilities of humans working intimately 

with livestock in these conditions to feel or provide care. Purcell thereby asserts the 

significance of structural pressures on intimate work between humans and livestock, 

which makes care as an affective and practical relation impossible.16 Purcell questions 

the implications of intimacy but not care.  

While Purcell shows how pressures for speed, profitability, and cheap food 

make for dangerous working conditions and the inability to provide robust care for 

livestock, Maia Green shows how human-nonhuman capacities for care are also 

related to changes in livestock breeding practices as well as the willingness and desire 

on the part of humans to care for particular species (2017). Based on fieldwork in 

southeastern Tanzania, Green claims that the specific and demanding care-needs of 

modern dairy breeds fit awkwardly with local resources and cultural notions about 

cattle. Therefore, when Heifer in Trust (HIT) development programs place modern 

breeds of dairy cattle with smallholders, the recipients struggle to meet the needs of 

                                                 

16 Joceyln Porcher’s work on human-animal relations in the pork industry illustrates how the 

oppressive and violent conditions on commercial pork farms impact both human workers and animals 

in a relationship of what she calls “shared suffering” (2011). 
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cattle that are vulnerable to numerous diseases and insects; that require large amounts 

of feed, water, supplements, and medicine; and that require shelter due to sensitivity 

to sunlight and heat. Green further observes that there is a high level of “social 

distance” between humans and cattle in this context where most humans do not like 

touching or being close to these cattle. Green argues that the high needs of these dairy 

cattle invert the expected narrative where the cows provide for the needs of 

impoverished people; locals describe how cows need families instead of families 

needing cows. The failures of care in this case point to the awkward fit between the 

specific needs of dairy cattle and the desires and resources of human care givers.  

Together, Maia Green and Natalie Purcell’s work point to the conditions that 

can structure care between humans and livestock. Purcell holds care steady while 

teasing apart the meanings and possibilities of intimacy while Green shows that care 

demands and provisioning are also related to local cultural and environmental 

conditions. In their edited volume, Mol, Moser, and Pols (2015) resist defining care 

but work to show how care is multiply practiced with a focus on farms, homes, and 

clinics. Even while they show the diversity of care in practice, Mol, Moser, and Pols 

endorse care as a worthwhile ideal worthy of more scholarly attention as well as how 

care signals an approach that might make for better worlds.  

Feminist science studies scholar, Maria Puig de la Bellacasa, also endorses 

care as a mode of doing scholarship as well as a set of practices that deserve further 

scholarly attention. In her widely cited article, “Matters of care in technoscience: 

Assembling neglected things” (2011), Puig de la Bellacasa proposes a revision of 
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Latour’s “matters of concern” (2004) as “matters of care” in order to invoke the 

affective dimensions of technoscience and to draw attention to the neglected and 

marginalized relations through which technoscientific assemblages come into being. 

In a more recent article, Puig de la Bellacasa asserts that what she calls “care time,” 

or time spent affectively and attentively engaging with soil microorganisms for 

example, undermines the hegemony of technoscientific futurity that has come to 

define soil science (2015). While many scholars have reaffirmed this call to highlight 

practices of care and to celebrate care as a mode of doing scholarship, others have 

questioned how care might contribute to less savory goals.  

In direct response to Maria Puig de la Bellacasa’s call to explore care, 

Michelle Murphy, a feminist historian, “caution[s] against the conflation of care with 

affection, happiness, attachment, and positive feelings as political goods” (2015:719). 

These kinds of “good feelings” and their association with care, Murphy claims, can 

hide or even align care practices with hegemonic power and violence. Murphy 

“unsettles care” through drawing much needed attention to the role of care in various 

worldly projects that have either contributed to or produced racialized, sexualized, 

and colonial hegemony. For example, Murphy argues that feminist self-help projects, 

developed as a resistance to the objectifying and pathologizing tendencies of Western 

biomedicine, were violent through their refusal to acknowledge other timely issues 

that might threaten the aim of these projects of self-care: “the healthfully happy” 

empowered woman. Feminist projects of self-care, thereby did not engage with 

contemporary forced sterilization of Latina women in the United States; touted a 
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privileged identity of health available primarily to white women of means; and did 

little to broach issues of cervical cancers and access to medical care that affect 

women in countries with less medical infrastructure (Murphy 2015).  

Anthropologist Miriam Ticktin’s significant contribution to studies of care, 

Casualties of Care: Immigration and the politics of humanitarianism in France 

(2011), supports Murphy’s urging to treat care critically. Ticktin asserts that care is 

political even while it eschews politics; a kind of “antipolitics” that serves to hide the 

implications of what she calls “regimes of care.” Based on fieldwork in France, 

Ticktin attends to the changes in immigration policy that favor the very sick or those 

who have experienced gender-based violence. Despite the benevolent and 

compassionate motivations of these changes, Ticktin’s ethnography vividly shows 

how “brutal measures may accompany actions in the name of care and rescue—

measures that ultimately work to reinforce an oppressive order. As such, these 

regimes of care end up reproducing inequalities and racial, gendered, and geopolitical 

hierarchies” (2011:5). Therefore, not only is care non-innocent and in need of 

historical and critical inquiry due to the possibility of care practices aligning with 

hegemonic orders but care itself can also become a form of governance and a 

technique of power that through exclusion and other means can produce regimes of 

brutality.17 

                                                 

17 As Ticktin shows, the affective project of care though perhaps genuinely motivated by altruistic 

participants, can potentially support hegemonic regimes (2011). Caldwell’s work on faith-based 

charities, on the other hand, shows the potential for care and compassion to exceed state projects and to 

offer social justice alternatives to the deprivations of abandonment and marginalization (2016). 
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During my dissertation research in Wisconsin dairy worlds, I found that 

multiple forms of care were in play at the same time. At times in this ethnography, 

my use of care invokes a sense of attention but not necessarily intimacy or emotional 

involvement. At other times care implies affectionate connection between humans 

and nonhumans. In addition, care functions at times as a form of power that aligns 

with hegemonic regimes. All of these forms of care are enacted in relation to the 

necessity of producing milk, thus the care-production knotting. Yet I am building an 

argument around an additional form of care: care as repair and maintenance that both 

allows and becomes necessary because of productivity as an organizing logic and 

cultural value. Farmers and other humans responsible for the health and welfare of 

dairy cows in Wisconsin must constantly grapple with the bodily fragilities of dairy 

cows pushed toward ever-receding goals of production. This care also makes possible 

systematized breeding, feeding, and management changes on farms that produce 

fragility.  

While forms of care might support productivity goals as the common adage “a 

well-cared for cow produces more milk,” the inverse is also true. A cow who 

produces more also requires more care. In light of this reversal on the commonly 

understood relation between care and production, I show that bioindustrialization of 

cow bodies relies on human care givers’ willingness and ability to care for productive 

bodies.  
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Building the biomachine  

The pervasive body-as-machine paradigm in Euro-American biomedicine is 

central to biopolitical projects of animal improvement. Yet, mechanistic notions of 

the body are not only metaphors but also ways of doing bodies (Mol 2002; 2008) that 

draw on changing forms of industrial manufacture and qualities of machines.18 At the 

heart of agro-industrial projects of improvement are technoscientific approaches to 

adjusting and coordinating bodily temporalities. In the following chapters, I will show 

how bioindustrialization of cow bodies takes place through intervention in bovine 

biological systems that are treated as discrete systems and that are subjected to 

temporal logics of efficiency and production.  

The epistemological approach to bovines as machine-like-bodies did not 

originate in U.S. projects of livestock improvement. Scholars instead point to a long 

lineage in Western philosophy of bodies-as-machines, tracing this notion to Plato, 

who outlined a separation of soul and body. Most famously, or perhaps infamously, 

Rene Descartes built on Plato’s ideas in order to develop a theory that the mind is 

immaterial and defines the self, while the body is mechanistic and governed by the 

laws of nature (Descartes 1985 and 2008, Hunter and Csikszentmihalyi 2000).19 

                                                 

18 Throughout this dissertation I draw on scholarship that specifically focuses on humans bodies. As I 

hope the reader will agree, this work is also useful for thinking about cow bodies, which have been 

subjected to many of the same or similar processes such as medicalization, productivism, fetishization, 

commoditization, and biopower.  
19 This theory of human consciousness and experience and its explicit hierarchy of mind over body, 

commonly referred to as the “Cartesian Divide,” the “Cartesian Split,” or “Cartesian Dualism,” has 

multiplied in its associations of mind with man, culture, reason, and rationality while body has been 

associated with woman, nature, irrationality, and emotion (Douglas 2002, Lloyd 1984, MacCormack 

and Strathern 1980, Martin 2000, Ortner 1981 and 1997, Rosaldo 1974). 
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Scholars have excavated the proliferating influences of Cartesian Dualism in 

numerous contexts including racialized discourses in colonial encounters 

(McClintock 1995, van der Veer 2001), knowledge hierarchies of “hard” and “soft” 

sciences (Gordon 1997), inattention to forms of work associated with women and the 

home (Whatmore 1988), and assumptions of animals as mindless automatons that are 

unable to meaningfully “respond” (Haraway 2008, Wolfe 2003). Cartesianism, amidst 

other Enlightenment philosophies, was developed at a time when natural philosophers 

were attempting to establish what counted as legitimate knowledge, particular notions 

and practices of objectivity, the basis for the scientific method, and means for 

assessing who should be considered a producer of legitimate knowledge (Daston 

1992, Porter 2002, Shapin and Schaffer 2011). Descartes in particular is attributed a 

primary role in reinforcing the delegation of soul as the domain of the church and 

body as the domain of science (Synnott 1992) as well as a significant figure in 

traditions that privilege “knowing” as something that is a process of the mind and not 

the senses (Crane 2000).  

Biomedicine in particular has been critiqued for the use of mechanistic 

metaphors and the tendency to treat bodies as objects separate from subjects. Social 

theorists argue that these pervasive understandings of bodies in biomedicine 

contribute to the objectification of patients by medical experts (Coles 1998, Hafferty 

and Franks 1994, Foucault 1973, Klawiter 2008), the consolidation of medical 

authority (Mol & Law 2012, Porter 2004, Sullivan 1986), and the naturalization of 

sexism, racism, and classism in biomedical research and practice (Martin 1987). 
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Despite widespread critique of body/mind dualism and related separations, Cartesian 

legacies persist and have even seen a revival in some epistemological communities 

such as the neurosciences (Martin 2000).20  

The body as machine and as object are central to what Michel Foucault calls 

biopower: a form of power that emerged in the 19th century and expanded in the 20th 

century that “exerts a positive influence on life, [and] that endeavors to administer, 

optimize, and multiply it” (1990:137). Foucault’s work has been pivotal for bringing 

material bodies into focus as the object of governance and target for techniques of 

power that seek to organize populations. Foucault demonstrates how institutions such 

as hospitals, prisons, and asylums are key to the exercise of biopower. Yet the body 

that is subject to biopower in Foucault’s work is remarkably homogenous. Foucault 

tends to rely on a “universal body” that is a largely undifferentiated Euro-American 

body (Stoler 1997) perhaps owing to Foucault’s interest in how bodies are normalized 

through biopolitical governance. In addition, the body at the center of biopolitical 

institutions and projects in Foucault’s work is human, with little reference to the 

companion species that make human-life on earth possible (Haraway 2008, Tsing 

2012).  

                                                 

20 In a more recent example of the persistence of Cartesian dualism in Western biomedicine, Richard 

A. O’Connor and Penny Van Esterik describe a core impediment to the treatment of anorexia: “Lesser 

hurdles aside, the real impediment is epistemological: the negotiating that can cure anorexia undoes the 

subject/object divide. That Cartesian distinction—separating subjective opinion from objective fact—

anchors biomedicine. It is how modern medicine trusts what it knows and justifies what it does” 

(2015). 
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Nicole Shukin calls for an extension of theories of biopower that takes 

animals seriously (2009).21 As Shukin argues, animality figures in the work of some 

of the most influential theorists on the intersections of politics, capital, and life—

namely Michael Hardt, Antonio Negri, and Giorgio Agamben—but largely as “a 

metaphor for that corporeal part of ‘man’ that becomes subject to biopolitical 

calculation” (2009: 10). However, Shukin argues that animal life cannot be ignored in 

analyses of biopower: 

the discourses and technologies of biopower hinge on the species divide. That 

is they hinge on the zoo-ontological production of species difference as a 

strategically ambivalent rather than absolute line, allowing for the 

contradictory power to both dissolve and reinscribe borders between humans 

and animals… The ‘question of the animal’ exerts pressure on theorists of 

biopower and capital to engage not only with the ideological and affective 

functions of animal signs but with material institutions and technologies of 

speciesism. (2009: 11) 

 

The pressure that Shukin describes here has not gone entirely unanswered. 

Social theorists have increasingly come to examine how biopolitical regimes render 

(Shukin 2009) nonhuman animals as both symbolic and material capital (see 

Holloway 2007, Lorimer 2013, Wolfe 2012). And certainly, there are scholars who, 

though not explicitly in biopolitical terms, investigate the intersections of regimes of 

power, knowledge production, technoscience, and nonhuman animal bodies (see 

Franklin 2007, Haraway 1991, 1997, 2008). Certainly, the material and figurative 

pairing that Shukin advocates strikes close to anthropological tendencies to insist on 

grounded theory and anthropology’s longstanding attentiveness to the weaving of 

                                                 

21 In addition see Holloway et al (2009) and Holloway and Morris (2014) 
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symbolic and material life. Yet Shukin’s reworking of theories of biopolitics in order 

to investigate the operationalization of regimes of power with regard to nonhuman 

animals pushes for more empirical and critical examination of how biopolitics works 

with regard to human-nonhuman interactions.  

This dissertation pursues this opening through ethnographic attention to the 

biopolitical regimes at work in discourses of dairy cow improvement and 

management. While several scholars have brought biopolitical analysis to bear on 

shifts in animal agriculture, few have done so through on farm participant-observation 

with farmers and livestock.22 One notable exception is Alexander Blanchette’s work 

on industrial hog farming in Iowa, U.S.A. (2015). Blanchette shows how corporate 

biosecurity measures geared toward the maximization of porcine life entail a 

biopolitical regime that dictates the social lives of workers and managers well-beyond 

the boundaries of farms. Blanchette thus aims to examine “the forms of species-level 

managerial work that allow the industrial pig’s vitality to gradually mediate a region’s 

ecology, class relations, and laboring subjectivities” (2015:662). Blanchette’s work 

shows that despite the dream of industrial hog farming as a kind of mastery or 

                                                 

22 There are several scholars who bring Foucauldian analysis to the task of analyzing farm animals 

albeit not through ethnographic methods: Matthew Cole (2011) argues for a shift from disciplinary 

power to pastoral power through “happy meat” discourses that ostensibly offer market-based solutions 

to farm animal welfare concerns. Dawn Coppin (2003) examines the emergence of disciplinary 

regimes on confinement hog farms. Lewis Holloway (2007) invokes disciplinary power as productive 

of particular kinds of human and animal subjectivities in the context of farms with robotic milking 

machines (Holloway 2007). Stephen Thierman (2010) analyzes a journalistic account of a 

slaughterhouse in order to show how it functions as a Foucauldian apparatus of domination of both 

humans and animals. Many of these scholars emphasize the paucity of critical social science and 

humanities engagement with livestock agriculture.   
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domination of humans over animals, what emerges is a “partly enacted fantasy that 

underlies this corporate regime: it signals an impossible desire to confine humanity in 

animal worlds” (2015:662) What Blanchette makes clear is that the lives and 

governance of workers and livestock are inextricably linked so that an analysis of the 

forms of power at work in industrial hog farming regions cannot be limited to an 

anthropocentric view.23 

While Blanchette engages the vitality of pigs through the species-level Herd—

an industrial organizational technology “invisible outside of spreadsheets, computer 

tabulations, scroll charts, or other abstract representations” (2015:648)—this 

dissertation ventures further into the interiority of livestock bodies. Blanchette adopts 

the Herd as an analytic from his interlocutors, a useful method but one that also 

means that Blanchette’s analysis follows the parameters outlined by the Herd. In 

other words, the analysis is also largely at the species-level with regard to the pig side 

of the human-animal equation. Yet one of the most significant biopolitical regimes of 

agriculture in the last century has been the deep reorganization of agricultural species’ 

bodies through biotechnics of shaping life processes (DuPuis and Geisler 1988; 

Kloppenberg 2005).  

This project builds on previous work to show that while attention to the 

industrial technologies and metrics of the Herd is absolutely vital to the social study 

                                                 

23 Brad Weiss’ article, “Eating Ursula” (2014) describes how consumer interest in farm animal care, 

integrate with local desires for “connection” and “authenticity” through food in the Piedmont Region 

in North Carolina, U.S.A. These concerns feature as part of a wider and growing interest among U.S. 

consumers about the lives and deaths of animals that they eat.  
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of contemporary agriculture, there is much to be gleaned from a fine-grained tracing 

of the everyday means of building the biomachine. Indeed, it is in the bodies of cows 

where the significance of the interrelations of industrial manufacture, biomedical and 

life sciences’ treatment of bodies as machines, and the impacts of livestock 

improvement for cows and cow-people become most visible as a biopolitical project 

of governance and production that centers on bodies and human-nonhuman 

interaction.  

Historically, projects of livestock improvement in the current form were 

instigated by the formation of the United States Department of Agriculture, land-grant 

institutions, and cooperative extension, which together formed the public arm of this 

endeavor. Later, private agribusiness would emerge as one of the major drivers of 

“farm modernization” and farm technology adoption, a defining characteristic of U.S. 

agricultural change (Fitzgerald 1991). Inspired partially by the Industrial Revolution, 

the agricultural research complex was tasked with making agriculture more 

productive and efficient.  

Previous to the 19th century, agricultural improvement was a project largely 

undertaken amongst Euro-American landholders and “gentleman-farmers” eager to 

both amass wealth and to display that wealth (Kloppenburg 2005, Ritvo 1987). Some 

of these gentleman-farmers established early private agricultural colleges. Under 

pressure from these gentleman-farmers as well as agricultural journals and societies, 

the U.S. government formed an educational and institutional base for agricultural 

improvement. As Kloppenburg writes, in “1862, a banner year for agriculture, the 
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USDA was established, the Morrill Act authorizing creation of the [land-grant 

universities] was passed, and the Homestead Act was approved” (Kloppenburg 2005: 

58). Kloppenburg further notes that while the establishment of these agricultural 

institutions has been described as evidence of the democratic base of agricultural 

education and research (Hightower 1973) and as beneficial for farmers (Paalberg 

1978), instead “common farmers resented the influence of the wealthy gentlemen-

farmers and the editors and…were suspicious of an enlarged government presence in 

agriculture” (2005: 1958; see also Gates 1960, Gaus et al. 1940, Simon 1963).  

The establishment of these institutions—without strong support by most 

farmers—laid a groundwork for the development and application of scientific 

research toward the improvement of agricultural species. This same set of institutions, 

along with private institutions, formed an important network for research not only on 

agriculture but for life sciences more generally. This institutional network formed the 

nexus for research in health, genetics, and nutrition. Thus, the projects of animal 

improvement and biomedicine were closely intermingled in these settings albeit with 

different purposes and outcomes. William Boyd describes this interconnection with 

regard to developments in health that were interconnected with efforts to industrialize 

chicken farming and make chickens more productive:  

the ‘scientific’ approach to poultry nutrition can be traced to the turn of the 

last century and the emergence of a more general science of nutrition. 

Christiaan Eijkman’s pioneering research on beriberi, for example, was based 

on his observations of variations in the diets of fowls… Thus, chickens were 

the first animals to be used in experimental vitamin B studies and, along with 

other livestock species, were important subjects in elucidating the 

physiological functions of essential nutrients… With general support for 

practical nutrition research and an institutional context fostering cooperation 
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between biologists and chemists, the American agricultural research complex 

provided fertile ground for developing basic principles of nutrition and 

applying them to animal husbandry. (Boyd 2001:645; see also Busch and 

Lacy 1983; Huffman and Evenson 1993)24 

 

The U.S. agricultural complex, as well as private agribusinesses in the late 

19th and early 20th century quickly took on an “industrial ethos,” incorporating 

techniques and principles gleaned from industrial manufacture (Fitzgerald 2003). The 

newly established research complex brought together interests in agricultural 

industrialization; biomedical research and life sciences; and the national project of 

agricultural species improvement.  

What this formation allowed was the implementation of cow-as-machine as a 

way of enacting or doing bodies in the name of both profit and improvement. In other 

words, this research paradigm, which has had such enormous impact, helped to 

facilitate the emergence of a powerful discourse of both knowing bodies through 

mechanistic metaphors but also through seeking to produce bodies that work in more 

machine-like ways.  

 

Industrialization in U.S. agriculture 

The family farm plays a special role in U.S. national imagination. Thomas 

Jefferson famously invoked the yeoman farmer as that which grounds the new 

nation’s democracy in the moral virtues of hard work and ingenuity based in self-

                                                 

24 For more on animals as model organisms in research biomedical and otherwise see Haraway 1997, 

Kolher 1994, Pihl 2016, and Rader 2004. 
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sustaining units of small families living and working together on small parcels of land 

(Henke 2008; Paxson 2008). The Midwestern farmer in particular seemed to embody 

these national values as they cultivated the “American heartland.” These family farms 

soon became part of a very different unfolding narrative even while the significance 

of the family farm still carries enormous weight in academic, popular, and rural 

considerations on the state and prospects of U.S. agriculture.  

Even while the traditional yeoman farmer has been celebrated, U.S. farm 

policy has long been directed at “modernizing” the family farm toward a more 

industrial ideal of efficient and technologically “advanced” production (see DuPuis 

2002). The establishment of land-grant universities through the Morrill Act of 1862 

and subsequent acts of Congress that extended the scope and funding of land-grant 

institutions helped to promote these goals. Inspired partly by changes in 

manufacturing through the industrial revolution, land-grant institutions were 

established with explicit directives to conduct research and facilitate technology 

transfer to farms and other industries. Regionally, land-grant institutions are not 

equally committed to promoting industrial visions of dairy (DuPuis 2002), but on the 

whole research and technology development have shown a strong tendency toward an 

industrial ethos (Fitzgerald 1991; 2003).  

The “industrial vision of dairy” as Melanie DuPuis describes (2002), has been 

promoted over the last 150 years through the work of land-grant institutions as well as 

numerous government agencies, private industry, and often farmers themselves. The 

industrial vision of dairy and productivist-oriented research and policy imagines the 
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dairy farmer as a manager and the dairy farm as highly productive, hygienic, large-

scale, and efficient (DuPuis 2002). Earl Butz, the U.S. Secretary of Agriculture from 

1971 to 1976 infamously told farmers to “get big or get out,” summing up many of 

the policy approaches geared toward promoting more consolidated and industrialized 

farms and attempting to dissuade the “inefficient” small-scale farmers so celebrated 

in the Jeffersonian era.  

As DuPuis’ comparative study of New York, Wisconsin, and California 

shows, this industrial vision has been unevenly realized in the dairy sector (2002). 

Wisconsin, in particular, has maintained a base of medium-scale farms that relies 

primarily on family labor. Furthermore, the strength of the industrially-oriented Farm 

Bureau has been tempered by comparatively strong farmer participation in 

cooperative organizations such as the National Farmer’s Union and The Society of 

Equity. DuPuis characterizes Wisconsin as a region where research and policy have 

taken a more “producerist,” or producer-oriented trajectory than areas like California 

and New York where policy and research cater more to consumers and the 

provisioning of “cheap food.” According to DuPuis, producerist research focused on 

cooperatives and marketing has enabled the maintenance of a strong base in medium-

scale dairies. Yet my research shows that even in Wisconsin, productivist discourses 

are powerfully being enacted at the scale of cow bodies. In other words, even while 

farm structure reflects a strong base in mid-scale family-labor farming, productivism 

still figures in the approach to dairy cow improvement. Wisconsin, then, is an ideal 

place to see how farmers negotiate production-oriented pressures from institutions 
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such as land-grant universities, Cooperative Extension, financial lenders, federal and 

state farm policy, and the Farm Bureau. While Wisconsin is showing similar trends to 

U.S. agriculture in terms of production increasingly coming from fewer and larger 

farms, this trend is not inevitable. 

 

Wisconsin dairy farms, family farming, and industrialization 

Over the course of the last 150 years, agrarian lifestyles in the United States 

have been marked by considerable change. The overarching theme described by 

social scientists, agricultural economists, and others has been that of 

“industrialization.” What industrialization means, however, varies by region, 

agricultural product, government policy, available technologies, labor availability and 

practices, and interests of the observer. For the most part scholars have tended to 

anchor discussions of industrialization in metrics related to farm scale and 

concentration. Drawing on work that productively interrogates metrics of 

industrialization, I argue that a practice or process-based definition of 

industrialization enables closer attention to the implications of industrial-style 

changes for life on farms. While family is frequently held in opposition to the 

industrial, Wisconsin dairy farms reveal how the family farm may not only be 

industrial but that it may fundamentally make industrialization possible.  

Anthropologists, geographers, and rural sociologists rely on definitions of 

industrialization that vary in specificity and particularity. For instance, 

industrialization on California vegetable farms implies a particular arrangement of 
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labor, historical land acquisition, land use, machinery, crops and associated 

applications of pesticides and fertilizers, and more (Guthman 2004, Walker 2004). 

Anthropologists Kendall Thu and Paul Durrenberger (1996) in their studies on Iowa 

hog farming rely on a fairly encompassing definition of industrialization as indicated 

by farm size and concentration. In hog farming, as well as chicken farming, moves 

toward industrialization have also taken the particular form of rapid consolidation 

through contract farming (Watts 2004).25  

Dairy farm industrialization has not taken the form of contract farming. 

Drawing on (Barham et al 2005), Jill Harrison and Lindsey Getz (2015) offer a 

definition of industrialization more tailored to Wisconsin dairy:  

In dairying, industrialization includes expanding the farm’s herd size; 

regularly upgrading the barns, milking parlors, tractors, and other equipment 

with the latest technologies; confining the cows indoors and feeding them 

scientifically formulated feed rations tailored to each animal’s life stage rather 

than managing them on pasture; milking the cows three times per day in 

machine-assisted milking parlors (compared to historical practice of twice per 

day, in tie-stall or stanchion barns); dividing work tasks into specialized 

positions; hiring non-family labor; and, on some farms, using synthetic bovine 

growth hormone (2015: 620).  

 

                                                 

25 Contract farming describes a relationship between farmers and buyers whereby a contractual 

agreement determines several aspects of the marketing and production of an agricultural product. 

Several social science scholars have analyzed how contract farming tends to put farmers in a 

precarious position, as powerful agribusiness firms dictate the terms of the agreement and seek to leave 

farmers with a larger share of the risk and less of the profits. (See for example Boyd and Watts 1997) 

While contract farming does not necessarily mean industrialization, it frequently involves specific 

kinds of infrastructures and changes in practices (usually on the part of farmers) that do take an 

industrial form. 

In a related discussion on the relation between capitalism and family farming, numerous scholars have 

examined how “obstacles” to the industrialization of agriculture become opportunities through 

processes such as appropriationism, or the process by which agribusinesses produce or improve upon 

agriculture materials or processes in order to sell these improvements to farmers (Goodman, Sorj and 

Wilkinson 1987, Guthman 2004, Mann 1990). 
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Based on extensive work through The Program on Agricultural Technology 

Studies (PATS), Jackson-Smith and Barham offer a related definition of industrial 

farms in Wisconsin:  

Industrial-style dairies refer to farms that use modern milking parlors and 

freestall confinement housing, often purchase the majority of their herd feed 

requirements and rely principally on a hired non-family labor force. They also 

differ from “small” dairy farms that are not big enough to productively 

employ available household labor, and usually rely mainly on off-farm 

income to survive. (2000, 24n1) 

 

These two definitions converge on specific technologies, infrastructures, labor 

arrangements, and feeding practices. But these two definitions diverge on one 

important aspect, which is that Jackson-Smith and Barham differentiate the 

“industrial-style dairy” from the “medium-sized family dairy,” which depends 

entirely or primarily on family labor. Thus, their definition lends itself to identifying 

particular farms as industrial and others as family farms.  

The ability to differentiate industrial from family farms figures as a key 

concern not only among rural sociologists but also among U.S. policy makers and 

publics concerned with the state of rural communities and the implications of farm 

change for immigrant laborers, environmental impacts, and the health hazards that 

have become common around large-scale farms. Many assumptions hinge on the 

definition of a family or an industrial farm. In debates on key issues, the public is 

quick to blame the “factory farms,” while the family farm invokes a sense of 

compassion for the beleaguered but virtuously toiling families working the land. 

Indeed, numerous scholars have examined the reverence for the family farm that runs 

deep in the U.S. national imaginary (Barlett 1993; Mooney 1988).  
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While Jackson-Smith and Barham’s definition serves to differentiate farms as 

industrial as opposed to those that are family farms, I suspect that they would also 

agree with Harrison and Getz that “the relationship between industrialization and 

farm expansion is neither a necessary nor an even one” (2015: 620). What is 

significant in Harrison and Getz’s definition for my purposes here is that it moves 

toward a definition of industrialization based not on the identity of particular farms 

but on the practices that cross-cut farms of various scales, herd sizes, and income 

levels. Thus, industrialization might better be understood as emerging through 

particular practices rather than a means to differentiate farms into particular 

categories. Deborah Fitzgerald’s description of an “industrial ethos” helps here too, as 

it characterizes an orientation toward a particular vision of dairy farms as organized 

around techno-scientific practices, economic ideals of efficiency and productivity, 

and rationalized decision-making (2003).  

This move to understand industrialization as discursive and practice-based 

undermines popular moves to leverage blame for the ills of production agriculture 

almost exclusively at the “mega-dairies” and “factory farms,” while leaving family 

farms out of serious discussions about environmental impacts, labor practices, and 

agricultural animal welfare.26 Rural sociologists, historians, and anthropologists have 

                                                 

26 See Julie Guthman’s Agrarian Dreams (2004) and Harrison and Getz (2015) for discussion of how 

the designation of “family farms” obscures the nature of (largely immigrant) labor practices on these 

farms. Harrison and Getz’s 2015 comparative case study represents the first study to look at farm size 

in relation to job quality for farmworkers, a clearly important and mostly overlooked topic. In 

Wisconsin, immigrant farmworkers, primarily from Mexico and Central America are increasingly 

becoming an integral labor force on Midwestern dairy farms. This is a recent trend. According to 

Harrison and Lloyd (2012, 2013) Wisconsin dairy farmers started hiring Mexican and Central 



   

 

 42 

examined how Midwestern dairy farms have, contrary to expectations, largely 

maintained production based on family labor (paid or otherwise) on small to medium-

sized farms (DuPuis 2002, Jackson-Smith and Barham 2000a; 2000b).27 And further, 

even large-scale dairies in Wisconsin are largely run by families who make up 

management while hiring farmworkers for the more repetitive and unvaried work 

such as milking. Harrison and Getz show that most of the advantages of working on 

large farms such as opportunities for management positions, shift diversity, varied 

work, and higher pay-scales “accrue disproportionately to white, U.S.-born workers” 

(2015:630). During fieldwork I visited numerous large-scale farms that depended on 

hired non-family labor. Consistent with Harrison and Getz’s observations, upper 

management usually consisted almost entirely of nuclear and extended family 

members while the more entry-level, repetitive jobs were allocated to immigrant or 

hired non-family workers. The fact that the farms were managed by people who 

considered each other family meant that even at an increased scale, the farm operators 

considered it a family farm.  

                                                 

American workers in the last 15 years and they now make up approximately 40% of the dairy farm 

hired workforce in Wisconsin.  

Note that Julie Guthman (2004) draws attention to industrialization as based in processes both on 

farms and in wider agricultural industries. Guthman draws on a wide literature in agrarian political 

economy to argue for three main ways that industrialization is not necessarily articulated to farm-scale; 

intensification, appropriation, and valorization (2004:62-67). These processes show how industrial 

capitalism finds opportunities in agricultural production even while farms do not take on an industrial 

form or capitalist labor relation (Boyd, Prudham, and Schurman).  
27 Note that the measure of a “small” or “medium” scale dairy farm is continuously in flux both in 

scholarly publications and in governmental measures such as the USDA standard.  
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Wisconsin dairy farmers are keen to identify their farms, even when legally 

defined as a corporation, as a family farm. They thus define themselves against the 

categories used in many scholarly studies that differentiate family farms from large 

farms that rely on non-family labor. They also define themselves against what they 

see as the true “factory farm,” which many farmers described to me as the increasing 

number of farms that are run by non-family corporations and often absentee owners 

who know little about dairy. Farmers described these operations as farms run entirely 

for profit with little accounting for the health of the land nor the accrued experience 

and historical ties between cows and farmers. It is therefore not easy to say that one 

farm is industrial and another is not even while the processes of industrialization are 

identifiable.  

What this dissertation shows is that measures of industrialization according to 

farm scale or labor arrangements do not account enough for how industrial practices 

cross-cut these categories. I did not confine my research to farms of a particular scale 

and thus was able to observe how farmers heterogeneously incorporated particular 

technologies and practices on what may or may not be considered “industrial farms” 

by metrics or surveys used by the USDA and scholars. Instead, farms are 

heterogeneous in terms of how work is organized and the technologies that are 

incorporated. Thus, scale is not the most important means to understanding the kinds 

of changes that come about through shifts in practices (see also Guthman 2004).  

It matters that these are largely family farms because it shapes decisions about 

technology incorporation and processes of industrialization. For example, many 
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farmers who underwent “modernizing projects” did so in an effort to attract a son or 

daughter to take over the farm. Many farmers described to me how their children 

were interested in the farm but did not want to carry on farming in the same way that 

their parents had worked. Farmers were also skeptical about expectations from 

children who had attended college and worked with university herds or who came 

back to the farm with ambitious ideas about “growing the business.” They often 

quoted an adage to me that described this dilemma: “Send the kid to college, lose the 

farm!”28 This adage invokes concerns over the expectations of children who come 

back to the farm about change and making the work of farming less labor-intensive 

and more conducive to lifestyle expectations, reflecting what Dudley refers to as 

increasingly “middle class ambitions” (2003). During research, these ambitions were 

often articulated to me as the ability to take vacations and days off and the ability to 

support children in off-farm hobbies such as sports. These ambitions figure in how 

farmers are negotiating the kind of life they live as dairy farmers in relation to the 

kinds of changes that they consider and implement on their farms.  

 

                                                 

28 DuPuis describes a similar adage in New York: “Send your kid to Cornell, lose the farm” 

(2002:142). According to DuPuis, “children return from agricultural schools with expectations of 

increasing the size and intensity of the farm operation” (2002:142). Numerous farmers described this 

trend to me and several farmers that I worked with mentioned how their parents had invested in 

updating infrastructures and shifting practices in order to encourage them to take over the business.  
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Living in the cost-price squeeze 

Frequently during my fieldwork, farmers articulated a dilemma to me 

concerning whether or not their dairy farm was a “livelihood” or a “business.” This 

particularly featured as central in my discussions with Lyndsey who expanded her 

herd to more than 100 cows in lactation after building a new barn, a manure lagoon, 

and purchasing a herd of cows from a neighboring farmer who retired. In discussion 

about these terms, dairy farmers described how these views on dairy farming entail 

different ways of approaching decisions and organizing their farms. I will sketch the 

meaning of these categories as they were described to me.  

Dairy farming as a livelihood means that farmers and their families are able to 

live off the earnings of agricultural production but that profit is not the main feature 

of how farmers organize the work and practices on the farm. Instead, when farmers 

described farming as a livelihood, they emphasized the pleasures of working with 

family, working with cows, spending large amounts of time outside, independence 

from a boss or supervisor, and the moral gratification of hard work in the service of 

others.29  

When farmers discussed whether and how their farms were more of a 

business, they described carefully “watching the numbers” and making decisions 

based on farm metrics rather than intuitive sense. They described a kind of 

                                                 

29 Farmers often emphasized the moral obligation to “Feed the world” and referenced neo-Malthusian 

rhetoric about the need for farmers to produce larger amounts of food. Food studies scholars and 

agrarian political economists have shown that despite the pervasiveness of this idea, food distribution 

is more likely at the root of food access than agricultural productivity. (See Guthman 2004).  
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professionalism that involved precise record keeping, market research, rationalized 

decision-making, and keeping up with techno-scientific trends in the industry.  

As Kathryn Dudley describes, much of the anthropology, sociology, and 

historical work on farming in the United States has been preoccupied with why some 

farms persist and others do not (2002). In scholarship concerned with these matters, 

there has emerged what Dudley calls a “bicultural” approach that contrasts two kinds 

of strategies in farming that contribute to the restructuring of farming communities. 

These strategies are variously referred to as ambitious/cautious; industrial/agrarian; 

and entrepreneur/yeoman wherein the former side of each binary denotes farmers 

who are more “business-minded” and individualistic while the latter side denotes 

farmers who work more in the name of continuing a family and community legacy 

(Dudley 2002). Dudley diverges from these dichotomies through arguing that these 

binaries are part of the “same cultural system” (2002: 179). Not only do these binaries 

fail to describe a true boundary between different kinds of farmers, but these binaries 

place in opposition subject positions that are instead intertwined and at times 

mutually reinforcing. For instance, a farmer who undertakes expansion and increased 

debt loads might do so in an effort to encourage a son or daughter to continue farming 

through eventually taking over the business. Furthermore, as Dudley describes, 

farmers often feel the pressures of carrying on and improving upon a family legacy 

such that “family community, far from being antithetical to the value of competitive 

individualism, actually depends upon it” (2003). 
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Dudley shows how individualism and a focus on community are not separate 

subject positions but tandem cultural logics that inform Midwestern farmers’ 

approaches to agricultural markets and practices. Dudley draws us into the tensions of 

attempting to act individualistically through rational business decision making at the 

same time as recognizing the importance and the impacts of capitalism on rural 

communities and livelihoods. As Dudley argues,  

the family farm system of agriculture, as it developed in this country, has long 

existed on the horns of a very American dilemma: it embodies the 

individualistic interests and values of independent producers, but that vaunted 

independence comes at the cost of social solidarity and the ability to pursue a 

common cause with others (2002: 178). 

 

This tension arose in my discussions with farmers about local farm expansions. Often 

farmers did not begrudge their neighbors’ abilities and desires to expand their farms. 

They did not often perceive this as any direct kind of threat to their own business. As 

one farmer told me in our discussion of a farm that had recently added 300 more 

cows, moving them from what is considered by the USDA to be a “medium” farm to 

a “large” farm, “Farming is a business ya know. They’re trying to make money and I 

get that. I suppose though that those cows will have to come out [of the market] 

somewhere else.” In this way, farmers see themselves as both in competition with 

their neighbors as well is in common cause. 

Dudley describes an “entrepreneurial spirit” that carries both these subject 

positions in that it is defined against the kinds of capitalists who seek profit for the 

sake of profit (2003). Instead, even “business-minded” farming is in the service of 

family, the moral virtues of producing food for others to consume, and even in the 
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service of God, land, and I would add, in the case of dairy, the cows. She argues that 

this entrepreneurial spirit shows how farmers believe in a capitalist logic and seek to 

practice according to industrial capitalist ideals even while this logic contributes to 

the undoing of community bonds. Part of the strength of Dudley’s entrepreneurial self 

is that this concept shows that farmers are not completely unwilling to engage in 

projects of expansion, modernization, and industrialization. (Dudley 2003) 

One of the keys to understanding why farmers might end up chasing an 

always-retreating horizon of limitless growth in milk per cow and on their farms is 

the concept of the “cost-price squeeze.” This phenomenon describes the tendency in 

agricultural industries for farmers to become “price takers.” In other words, farmers 

have little to no control over the prices that they can receive for their products. 

Agrarian political economists attribute this to numerous interrelated factors including 

the ability of farmers to seek alternative suppliers, the regulation of monopolistic 

processor and buyer practices, the oversupply that has characterized much of U.S. 

agricultural history, and the tendency of farmers to sell their products even when 

prices are low because it is better to get something than nothing (see Guthman 2011). 

Furthermore, agrarian economists have pointed to the “technology treadmill.” 

The technology treadmill describes the processes of technological innovation, 

whereby “early adopters,” who are usually those with the most access to financial 

capital, reap the most production and therefore financial benefit. As the theory goes, 

the benefits to early adopters are reflected in changing market conditions, which then 

force “late adopters” to also adopt the technology but with less benefit from the 
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production and efficiency increases that early adopters accrued.30 This concept has 

been influential in academic circles as well as U.S. farm policy. As I show in Chapter 

3, not only is the technology treadmill concept prevalent in analysis of agricultural 

industry trends but it has also become an emic assessment of the dairy industry. The 

technology treadmill concept, at first a critique of the impacts of technological 

innovation that contribute to consolidation, has become a justification for some 

farmers who seek to act as early adopters. My interlocutor, Tracy, demonstrates this 

emic vernacularization of political economic theory as she experiments with genetic 

evaluations as a technology for rationalizing her breeding decisions. Anthropologist 

Kathryn Dudley shows how farmers in Star Prairie Minnesota see the technology 

treadmill as something to avoid even as they seek to increase their own productivity 

(2002).   

In the face of the pressures of the cost-price squeeze, Wisconsin dairy farmers 

demonstrate extraordinary “staying power” (Jackson-Smith and Buttel 1998). Even 

                                                 

30 Willard W. Cochrane, one of the preeminent agricultural economists and an architect of U.S. farm 

policy particularly in the mid 20th century, first described the theory of the treadmill as a means to 

describe agricultural economic adjustment in response to technology adoption in Farm Prices: Myth 

and Reality (Minneapolis: University of Minnesota Press, 1958). He offers a useful and concise 

definition of the theory in his 1993 book, The Development of American Agriculture: “To sum up, the 

aggressive, innovative farmer is on a treadmill with regard to the adoption of new and improved 

technology when it first becomes available, he at first reaps a gain. But, as others after him run to adopt 

the technology, the treadmill speeds up and grinds out an increased supply of the product. The 

increased supply of the product drives the price of the product down to where the early adopter and all 

his fellow adopters are back in a no-profit situation. Farm technological advance in a free market 

situation forces the participants to run on a treadmill. For the laggards who never got on the treadmill, 

the consequences of farm technological advance are more devastating. Farm technological advance 

either forces them into a situation of economic loss or further widens their existing losses. In the long 

run, such sustained losses must force them into bankrupts and out of the business of farming” (1993: 

429). Critiques of treadmill which tend to focus on the universalizing claims that are based on motives 

attributed to rational actors. In other words the treadmill concept abstracts rather than situates market 

relations and relies on an idealized actor that is incongruent with real life situations and people.  
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while rural sociologists and other social science scholars of agriculture persisted in 

reproducing the inevitable disappearance of the family or small-scale producer for 

much of the 20th century, family-run dairy farms have continued to devise creative 

strategies to keep farms afloat. Family farm staying power then comes through 

flexibility of unpaid labor, the ability to combine farming with off-farm labor, 

diversifying the business by doing work for other farmers such as raising heifers or 

harvesting crops, and more. As mentioned above, the ability of family farms to stay in 

business in Wisconsin is also tied to the cooperative efforts of farmers in 

organizations such as the National Farmers’ Union, the largely rural population in 

relation to urban areas, and a common heritage among a large portion of dairy 

farmers.  

Rather than being a distant logic, the onus to industrialize and organize farms 

toward what are understood to be modern technologies and practices comes through 

interactions and localized encounters. For instance, the decision to build a new 

milking parlor comes about through interactions between farmers and their families, 

their neighbors, their local extension agents, USDA dairy engineers, their loan 

officer, their own research and experience, and countless other interactions. Making a 

living in the cost-price squeeze necessitates creativity, cooperation, and flexible labor 

despite assumptions in land-grant institutions, agribusiness, and many government 

agencies that the family farm will inevitably give way to the large-scale corporate-

style farm.  
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Methods 

 

Figure 2: Map of Milk Cow Distribution in the United States based on the 2012 Census 

of Agriculture (United States Department of Agriculture 2012). Text box and arrow added by 

author. 

Wisconsin is a state that has come to be defined through dairy. From 1915 to 

the 1990s, Wisconsin was the top dairy producing state in the United States. Despite 

California ousting Wisconsin from the top spot for total milk production in the 1990s, 

Wisconsin maintains a state slogan of “America’s Dairyland.” Made visible through 

its placement on Wisconsin license plates, any proposal to change this slogan tends to 

meet with strong backlash (e.g. Kirwan 2017) reflecting the strong presence of dairy 

in state identity. Even with a declining number of dairy farms every year in 

Wisconsin 



   

 

 52 

Wisconsin, Wisconsinites continue to identify as “cheeseheads.”31 As previously 

mentioned, even with the strong support for dairy by state and federal government as 

well as popular celebration of dairy as a state heritage activity, Wisconsin dairy 

farmers struggle to keep their dairies in business and farms frequently go out of 

business (Barrett 2018).  Wisconsin is therefore an ideal place to study the 

intersection of controversies over family farms and industrialization; technological 

change; and the dilemmas of human-livestock relations permeated by the 

complexities of care and production. 

Within Wisconsin, some counties are more oriented toward dairy than others 

depending on historical Euro-American settlement patterns; soil and topography 

conditions; and proximity to dairy-related infrastructures of support such as 

veterinary services, dairy processors, and institutions such as University of Wisconsin 

Cooperative Extension.32 Counties are relevant spatial units for study because county 

borders often determine membership in several farm-related organizations which tend 

to have local chapters throughout the state. In addition, the highly important annual 

                                                 

31 The famous “cheesehead” association with Wisconsinites stems from a derogatory stereotype that 

was directed at Wisconsinites. More recently “cheesehead” has been reappropriated as a more positive 

signification of state identity demonstrated through wearing foam cheese triangles on one’s head 

primarily at sports events.  
32 Established by the 1914 Smith-Lever Act, Cooperative Extension represents a partnership between 

the United States Department of Agriculture and land-grant universities that aims to offer informal 

education as a way to connect university research to a larger public. Extension is service oriented but 

sees a central goal as technology transfer. According to the USDA: “By educating farmers on business 

operations and on modern agricultural science and technologies, extension contributes to the success of 

countless farms, ranches, and rural business. Further, these services improve the lives of consumers 

and families through nutrition education, food safety training, and youth leadership development” 

(USDA 2018). 
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County Fair, true to the name, gathers people and livestock from within that county.33 

I based my research in Green and Dane counties, which are two of the top-producing 

dairy counties in Wisconsin. Located in south-central Wisconsin, Green and Dane 

counties represented my “base” as I lived in one of these two throughout my research. 

In addition, most of the farmers I know live and work in one of these two counties. 

Yet, I also frequently went beyond these two counties and even beyond Wisconsin as 

I accompanied agricultural experts such as veterinarians who often covered large 

distances in the course of their work. 

Significantly, Green County and Dane County are also top cheese-producing 

counties, owing to a network of small and large cheese factories and contract with 

local dairy farmers. As a value-added product, producing milk for cheese production 

can provide a higher “milk check” than fluid milk production. In addition, cheese 

makers often pay for milk based on characteristics of milk rather than volume alone. 

Cheese makers in particular value low somatic cell count and high amounts of milk 

components such as protein and butterfat. Whether farmers produce milk for cheese 

production or fluid milk markets can impact several on farm strategies such as which 

dairy cattle breeds to use and whether they give more weight to pure volume or milk 

components. Yet I found during fieldwork that many farmers with long standing 

                                                 

33 County Fairs also attract attendees from outside the counties where they are held such as tourists, 

extended family of fair participants, and professionals (eg auctioneers or cattle show judges). The 

attendance of non-fair participants varies throughout fair week but is more concentrated during the 

final weekend of the fair (Friday evening through Sunday afternoon). Whereas participants in fair 

contests and local youth on school holidays and their families tend to make up the majority of fair 

attendees on work week fair days (Monday-Friday).  
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contracts at local cheese factories, still worked to increase total production, albeit not 

at the expense of milk components. While the network of small cheese factories in 

Wisconsin can buy milk at higher prices per volume than fluid milk processors, the 

volatility of milk markets, competition from the increasing number of large cheese 

factories, and the rising costs of farm inputs mean that even farmers who sell their 

milk for cheese are under pressure to produce increasing amounts of milk. 

Nevertheless, farmers were frequently proud of their contribution to iconic Wisconsin 

cheese and often described themselves as lucky to have longstanding relationships 

with cheese makers.34 

 

                                                 

34 Even so, small cheese factories are also under enormous pressure in light of the increasing number 

of transnational and monopoly-scale milk processors in Wisconsin.  
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Figure 3: Map of Wisconsin Counties with circle added by author to indicate main area 

of study (Wisconsin 2017 Agricultural Statistics). 

Over the course of 20 months of ethnographic fieldwork conducted between 

2010 and 2014, I relied on the core anthropological method of participant-

observation. During preliminary fieldwork it was difficult to move beyond the 

interview format. The interview form was an acceptable form of interaction for dairy 

farmers who tended to have no clear idea of what an anthropologist does and so 

interacted with me as they might with a journalist. In other words, during my first two 

summers of fieldwork, farmers tended to invite me out in the middle of the day (in 
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between milkings, which usually begin around 4 AM and 4 PM), pull out lawn chairs 

and cans of Pepsi, and sit down under a shady tree to answer my questions. It took 

several visits before I was invited to see a milking, much less participate. Many 

farmers early on told me that my inexperience in a milking barn made me a legal 

liability since working around cattle and farm machinery poses numerous hazards.   

Like many anthropologists, I found early fieldwork to be frustrating. It was 

difficult to reach many farmers who were busy and skeptical. When I tried calling 

farmers to arrange a visit, they often mistook me for a telemarketer and hung up. 

Luckily, the nurse that I lived with for the majority of my fieldwork introduced me to 

her brother, Rick, a beef and goat farmer (formerly a dairy farmer). Rick invited me 

to a Beef Producers Association dinner, an annual fundraising event where attendees 

buy food and sit at long tables. After we sat down to heaping plates of sweet corn, 

potatoes, and steak, Rick introduced me to several dairy farmers in attendance. This 

was a turning point in my research that enabled me to move beyond the interview 

format. I met one young couple working to start up a dairy farm after purchasing a 

farm that went out of business and a second young couple in the process of taking 

over a farm from their relatives.  

Rick was especially keen to introduce me to some women who run their own 

farms or who work as equal partners with their husbands.35 Even with this bias, most 

                                                 

35 Rick seemed to be proud of the mark of progressiveness that women farmers signaled but perhaps 

also assumed that as a woman I would be most interested in women farmers even though I did not 

express this directly. (See Keller 2014) 
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farmers I met were men in their 40s–60s.36 I left the Beef Producers Association 

dinner with a notebook full of contact names and numbers, which formed the base of 

my research participants. Most of my other contacts throughout fieldwork were 

gained through “snowballing” based on this initial list since knowing another farmer 

or community member always proved to be a better introduction than a “cold call.”  

One farmer, who I will call Tracy, was among that first set of contacts. Tracy 

had formerly been an accountant in Madison. After marrying a dairy farmer who was 

in the process of taking over his parents’ dairy farm of around 25 cows in milk, Tracy 

“fell in love” with dairying largely because she enjoyed working with cows. She was 

enthusiastic about my presence partly because she saw me as someone to talk to about 

her dreams for the dairy farm. During the summer of 2010, Tracy invited me along as 

she visited farms with various systems for milking and housing cows (e.g. carousel 

parlors, robotic milkers, free-stall barns). Despite her husband’s reticence to change 

from the tie-stall barn where his parents had milked, Tracy was interested in other 

systems that might help the farm to be more profitable.  

During the winter of 2010-2011, Tracy’s husband died in a fire that consumed 

their house but left the farm buildings intact. Tracy’s in-laws attempted to sell the 

farm soon afterward, assuming that she would not continue without her husband. 

Tracy’s experience highlights how even when women are celebrated for their 

                                                 

36 This reflects the trend in Wisconsin dairy as well as U.S. agriculture as a whole. The majority of 

what the USDA calls the “farm owner-operators” but what I refer to as “farmers” identify as white 

males. The farmer population in the United States is aging with a current average age of 58. 
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participation in farming, gendered categories have long made it difficult for women to 

assume the role of “farmer” rather than “farm wife” even when they do equal work to 

their husbands (Keller 2014). Tracy, against the advice of relatives and neighbors, 

decided to keep the farm and further to undergo a “modernization” project. Tracy 

modernized the dairy through increasing her herd size, building additional year-round 

housing for her cows, hiring non-family labor, purchasing a larger bulk tank for milk, 

and upgrading several machines and buildings on the farm.37 While Tracy and her 

husband had considered converting to a grazing-based system, she decided instead to 

“go for production” in an effort to make the farm more profitable. In the wake of her 

husband’s death and in light of the difficulties that women who operate farms on their 

own face, Tracy welcomed my participation on her farm.38 Tracy taught me how to 

milk cows and spent significant amounts of time and energy explaining aspects of 

cow care and farm practices to me. She even invited my insights from my research 

with an enthusiasm that I generally did not encounter among interlocutors. On 

Tracy’s farm, I participated in various chores including but not limited to moving 

hay, changing bedding, feeding and vaccinating calves, and spreading manure. For 

the majority of fieldwork in 2013 and 2014 I assisted Tracy with milking and farm 

chores one to two times a week. 

                                                 

37 Modernization is an emic term used by dairy farmers, agricultural scholars, and government 

agencies. Generally, it describes practices of upgrading dairy infrastructures, increasing herd sizes, and 

incorporating new forms of management and technologies.  
38 In addition to farm responsibilities, Tracy is also a single mother to four daughters. Therefore, she 

welcomed my help not only on the farm but also occasionally with giving her daughters rides to 

various afterschool events or home afterward, as these would often conflict with milking hours.  



   

 

 59 

Over the course of my fieldwork, I saw her build a new barn and expand her 

herd from 25 to 75 and then to over 100 cows in lactation. Tracy’s farm and her 

willingness to include me in the process of modernization has been pivotal to my 

understanding of the institutional ecology that helps to shape these kinds of changes; 

the sources that farmers turn to as they make changes; the kinds of pressures, values, 

and aesthetics that many farmers consider as they work in dairy; and to understanding 

how infrastructural and organizational changes shape human-cow relationships on 

farms. Tracy’s case is both individual in that Tracy is faced with a specific set of 

challenges that not all dairy farmers face and she is representative in that she must 

also negotiate issues that more generally affect dairy farmers in Wisconsin. In 

particular, Tracy negotiated a position in-between “insider” and “outsider.” While she 

had lived and worked on her husband’s farm for over 20 years before his death, her 

immediate family did not have a farm. In addition, as a woman she was often 

frustrated by receiving differential treatment from loan officers, equipment dealers, 

and seed salespeople.39 Like other dairy farmers in the area, she negotiated the 

difficulties of milk price volatility, decreases in dairy subsidies, competition with 

increasingly large “mega-dairies,” the monopolization of buyer contracts, and rising 

input costs.  

                                                 

39 Two stories stand out in this respect: Trace called a seed dealer at one point for a quote. Then she 

had her neighbor try for a comparable quote with the same dealer. Her neighbor, a 68-year-old man, 

was quoted a much lower price for the same seed. At a trade show for dairy equipment, Tracy was 

looking to buy a new tractor. She later related to me that the dealers at the first booth she walked into 

said to Tracy, “sorry lady, this tractor doesn’t come in pink!” Tracy purchased a tractor elsewhere. I 

often heard stories from women in Wisconsin who were treated dismissively by male salespeople and 

dairy industry professionals. (See also Keller 2014) 
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Learning to milk and care for cows and calves on Tracy’s farm led to two 

significant changes in my fieldwork. The first change was that other farmers learned 

that I was working with Tracy and so were more willing to let me observe or 

participate in work on their farms. For one thing, working on Tracy’s farm helped to 

dissuade a common conception of me as a “spy” for an animal rights organization. 

Based on working with Tracy and on building relationships over time I was able to 

milk and/or do chores on four other farms and to observe milking and/or chores on 

numerous other farms. This helped me to see the differences and similarities in 

myriad daily practices of caring for cows and producing milk.40  

Over the course of my research I visited around 150 different farms and spent 

significant time working and talking with farmers and their families on five farms. I 

did not limit my study to farms of a particular scale. In Wisconsin, dairy farms are a 

patchwork of farms of different sizes.41 There is a slightly higher concentration of 

large-scale more industrialized dairies in Eastern Wisconsin but in general, dairy 

areas are characterized by a mosaic of farms of different sizes.42 Small, medium, and 

                                                 

40 The four farms that I spent significant time at include: 1) a 350-cow farm run by two brothers and 

with flexible labor from several extended family members, 3 regular non-family employees. This farm 

recently increased from a 150-cow herd based on loan contingencies for farm upgrades. 2) a 4th 

generation 1,200 cow farm run entirely with family labor (mainly by an immediate family of parents, 

three adult children, and flexible labor by several cousins) 3) a 20-cow start up dairy run by a 

mechanic-turned-dairy-farmer and one of his daughters and 4) a 50-cow dairy that went out of business 

during my research. This farm was run by an aging couple whose 3 children pursued off farm careers. 

The aging couple continued milking cows by “relief milking” for other dairy farmers who needed to be 

away from the farm for some reason.  
41 As a point of comparison, dairy farms in California are regionally divided with large farms 

concentrated in the Central Valley (80% of total dairies), some drylot dairies in Southern California, 

and smaller pasture-based dairies located primarily in the North Coast region. 
42 It is worth noting that Amish dairy farmers make up around 5% of total dairy farmers in Wisconsin, 

which is a substantial number considering the scale and technologies that Amish farmers work from. 
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large farms are interspersed, so farm-scale metrics were not generally determinate of 

social groups or membership in particular farm-related organizations.43 Proximity, 

kinship, and other social relations were more significant than farm-scale. For this 

reason, I did not limit my study to farms of particular scales. Unlike many other 

agricultural regions, a small- or medium-scale farm does not automatically mark a 

farmer as inefficient in Wisconsin dairy worlds (Jackson-Smith and Buttel 1998).  

The second significant impact of spending consistent and concentrated time 

on farms was that I began to see the key social networks moving across farms in this 

mosaic. As described above, during early fieldwork I had to rely on an interview 

format when speaking to farmers. This early experience meant that my interactions 

with farmers on farms were often only with the farmers themselves. As I spent more 

time on farms I saw that numerous people visited farms on a daily basis. Neighbors 

would stop by to help or gossip.44 And there were frequent visits by salespeople 

selling everything from fences, to bull semen, to milking equipment. Extension agents 

stopped in to consult on crops or the plans for a new barn. Various family members 

                                                 

While Amish dairy farming shows signs of expanding its significance, particularly as other family 

scale dairy farms go out of business, a deep engagement with Amish methods is beyond the scope of 

this dissertation. This is also due to the limited presence of Amish dairy farms in Green and Dane 

Counties. Amish farms tend to be located in clusters and the majority of Amish settlements are located 

farther north and east from where I conducted fieldwork. See Cross (2004, 2007) for an in depth 

discussion of the place and prospects of Amish dairying in Wisconsin.  
43 One notable exception might be membership in the Farm Bureau, which attracted a more 

“industrially-minded” farmer due to an emphasis on increasing production, technoscientific approaches 

to dairy improvement, as well as lobbying for policies that promote and reward large more 

industrialized dairying. In addition, the Farm Bureau tends to support promotion of dairy exports rather 

than size restrictions or quota systems in negotiations over the declining profits of dairy farmers. While 

the Farm Bureau tends to attract members from larger farms, I also knew several enthusiastic members 

from small and medium scale farms.  
44 See Brenneis 1984 on the importance of gossip.  
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came at different times of day to do calf chores, drop off food, or talk. Farm family 

children would have friends over to the farm after school to play with the calves and 

favorite cows. Veterinarians came by to do herd checks, treat sick cows, and drop off 

medications. While the majority of studies of U.S. farmers have relied on surveys, 

this flow of visitors and conversations on farms demonstrates why ethnographic 

methods are essential to understand the kinds of changes that are taking place in U.S. 

agriculture and the implications that these have on rural communities, kinship 

networks, and everyday work.  

Based on participant-observation on farms, I quickly found that this stream of 

visitors did more than provide relief from work that for many farmers consists of 

many hours with little human contact. Instead, I found that this traveling network 

played a key role in the technological shifts on dairy farms and the myriad daily 

interactions and practices of everyday work that goes into producing milk. The 

incorporation of a particular barn style, a parlor milking system, a feed bunker, 

molecular breeding techniques, and particular feed or supplement rations all depend 

on the relations between farmers and the web of people who sell these and who offer 

advice or exchange information as they visit farms. The shifts on dairy farms toward 

particular methods or technologies, whether they be toward “industrialization” or 

otherwise, hinge on these relationships. Degrees of trust, loyalty, personal history, 

friendship, kinship, and rapport deeply matter to how change occurs on farms and the 

form that it takes. 
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Based on the significance of these encounters for technoscientific changes on 

dairy farms and the practical matters of caring for cows, I spent considerable time 

with salespeople and dairy experts. In addition, I found that particular experts and 

industry professionals would direct attention at specific bodily systems as they 

worked toward improving, optimizing, maximizing, and standardizing cow bodies. 

And following what are understood to be the three most significant changes that have 

enabled the continuous increase in milk per cow over the past 150 years, I sought to 

examine how farmers, experts, and industry professionals shape the feeding, 

breeding, and infrastructural practices on farms.  

In order to address the discourses of feeding, I rode along with three dairy 

nutritionists on multiple occasions and interviewed an additional five. These eight 

dairy nutritionists cover a large swath of territory across most of Wisconsin and 

Illinois. Two of these nutritionists are independent consultants; two work for private 

animal health corporations; and the remaining four work at cooperative feed 

organizations that offer a variety of services to members including crop sampling, 

feed mixing, and dairy nutrition services. During a ride along with a dairy nutritionist, 

we would usually spend ten to fourteen hours on the road in one day, visiting 

anywhere from three to seven different farms. Sometimes dairy nutritionists would 

stop in of their own accord but often they were responding to calls from farmers who 

were experiencing some diet related troubles. While riding with dairy nutritionists I 

participated in and observed a variety of tasks including sampling, processing, and 

analyzing crops for feed nutrient values; collecting and analyzing manure to assess 
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feed and digestion issues; sampling silage; patching silage bags; discussing chopping 

and processing methods of feed crops; assessing body condition of groups of cattle; 

examining and recording feeding behaviors of cows and calves; as well as shaking 

and analyzing feed particle size.  

Semen salespeople also emerged as important figures in shaping biotechnical 

practices on dairy farms. They work differently from dairy nutritionists in that they 

are usually paid on commission. I rode along with one semen salesperson who works 

as an independent consultant and two who work for larger corporations. I interviewed 

an additional three semen salespeople. Semen salespeople, like nutritionists, have 

territories and spend long hours on the road every day driving between farms. Before 

fieldwork I did not realize that semen salespeople play such an important role in 

shaping breeding practices on farms. The first time I met a semen salesperson was on 

Tracy’s farm. Kyle, who worked for a large transnational siring corporation, stayed at 

Tracy’s farm for two hours that day. Kyle carefully looked over several of Tracy’s 

cows and made sire suggestions to “correct” the faults he identified in his assessment 

of those cows.45 Tracy listened carefully to his advice, and although she did not 

always agree, she followed many of his suggestions. Tracy, like many farmers, 

respects Kyle’s abilities to assess cow bodies, identify and convey trends in breeding, 

and to make recommendations for herd improvement. I rode along with Kyle several 

                                                 

45 Kyle, like many salespeople at siring organizations, participated in 4-H and Future Farmers of 

America Dairy Judging training and competitions. Dairy judging provides a strong foundation in 

assessing cow bodies/body parts and assigning them values according to institutional ideals.  
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times during which I found that he had some favorite bulls but that he often tailored 

his breeding recommendations to the farmers’ goals. Some farmers engaged in 

prolonged discussion with Kyle about specific goals or breed metrics while others 

simply trusted Kyle’s recommendations.  

Veterinarians also play an important role as experts on dairy farms. It was 

difficult to find veterinarians who would agree to let me ride along. Veterinary trucks 

tend to have one passenger seat as the rest of the truck is dedicated to storage of tools 

and medications. Veterinarians often told me that they had their hands full with 

veterinary interns who would ride along for months at a time. I rode around with two 

“large animal veterinarians” who largely treat dairy cattle but also respond to calls for 

horses, dogs, cats, and other farm species. In addition, I met several other 

veterinarians while visiting farmers, riding along with semen salespeople, or riding 

with dairy nutritionists. Increasingly, veterinarians are participating in analyzing herd 

metrics and offering pharmaceutical or other treatments to support the maximization 

of (re)productive cow bodies (Mee 2007). This trend contrasts sharply with the role of 

veterinarians as purveyors of medical care to sick individual animals leading to 

ethical conflicts (Rollin 2013). As this dissertation argues, veterinary medical practice 

becomes a means for pushing the bioindustrialization of cow bodies. I noticed this 

trend particularly in relation to the regulation of reproductive cycles through the 

incorporation of hormonal regimens on dairy farms. Veterinarians consult on 

reproductive issues, train farmers in the administration of hormones through 

injections, and prescribe hormones.  
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There are numerous other people who work with farmers to incorporate 

biotechnologies and to shift practices of working with cows. In order to better 

understand the role that these experts and professionals play, I interviewed in varying 

degrees of formality a range of people including: local Cooperative Extension agents, 

researchers and faculty from the University of Wisconsin Department of Dairy 

Science, agronomists, USDA researchers and agents, 4-H leaders, and cheesemakers. 

Despite common narratives of the Midwestern United States as “flyover country” and 

the disappearance and depopulation of rural towns, I found the small towns of south-

central Wisconsin to be lively. In Green County in particular, there were more 

community events and festivals than it was possible to attend. Many featured dairy or 

agriculture related celebrations of heritage. Some of the many that I attended include 

Green County Cheese Days, Belleville UFO Days, tractor pulls, cow chip throws, the 

Willem Tell festival, Swiss Days, church seasonal festivals, Dairy on the Square, 

farmers’ markets, farm tours, Breakfast on the Farm, Food for America, and more.  

I also attended significant local events that many farmers and farm families I 

knew attended to show cows, spend time with friends and family, see new 

technologies, talk with company representatives, and celebrate the dairy industry. 

These included county and state fairs, Farm Technology Days, and World Dairy 

Expo. At World Dairy Expo, one of the largest dairy trade-shows in the world, I 

attended seminars such as “Why We Are Genomic Testing” and “New Monitoring 

Technologies May Help Manage Cow Reproduction and Health,” which included 

farmer testimonials as well as talks by experts from UW Madison professors and 
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Cooperative Extension agents. These seminars were well-attended by farmers 

interested in incorporating genomics testing and technologies for monitoring estrus in 

their herd.  

I attended the week-long Green County Fair three times between 2010 and 

2014. County fairs are important events for community activities, celebrating 

agricultural livelihoods, as well as performing the values and heritage of rural living. 

The plethora of auctions, competitions, skill demonstrations, and shows are a central 

part of the fairs. I attended numerous cattle shows. The crowning event at the end of 

the week is a competition between the two top champions from all the breed shows 

where a Grand Champion and a Reserve Grand Champion are named from all cattle 

contenders, meant to represent the ideals of dairy cow bodies. I attended these shows 

and followed along with several farm families as they trained cows to participate in 

the shows, transported them to the fairs, decorated and maintained the stalls, routinely 

groomed their cows with daily baths, slept overnight in the fair barns to watch over 

their cows, and showed the cows. These events are significant arenas for the 

development of bovine bodily ideals. Winners at county fairs go on to compete at the 

Wisconsin State Fair at the end of the summer.  

 

Dissertation organization and chapter descriptions 

The following chapters perform the partitioning of cows into bodily systems 

and parts in order to show how farmers and experts seek to build the cow-as-machine 

through biotechnical tinkering with discrete sections of bovine bodies. These are not 
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holistic approaches to cow bodies aimed toward helping cows to realize their most 

healthful state, but instead disciplined approaches to the optimization of eating, 

digestion, reproduction, metabolism, and milk synthesis.  

The partitioning of chapters into bodily parts and systems is both inspired by 

observations in the field and is an analytical decision.46 During preliminary research 

on dairy farms, I found that farmers often turned to specialists on particular aspects of 

cow care and management. They consult primarily with dairy nutritionists for advice 

on feed, breeding specialists and veterinarians for advice on reproduction, and 

salespeople as well as dairy engineers for advice on infrastructural organization. The 

milking unit salesperson for instance might know a great deal about udders and how 

suction speed and intervals might impact rates of mastitis but will know less about 

                                                 

46 Cristina Grasseni has also observed, described, and analyzed practices of partitioning in dairy 

farming. Grasseni’s work, based on ethnographic research in the Italian Alps, focuses in particular on 

the “partitioning vision” that breed experts develop in practices of breed improvement with Alpine 

Brown cattle (2005). She argues that “without effective practices of visualization and inscription that 

partition the cow’s body and quantify her functional potentialities, the program of genetic enhancement 

would run aground” (2005:47). In addition, she shows how the adoption of linear evaluation systems 

adopted from the United States, have become the international standard for partitioning cow bodies in 

order to assign ratings to each part of a cow body based on breed experts’ comparison with an ideal 

type. According to Grasseni, “morpho-functional evaluations allow one to manipulate, mobilizes [sic], 

and compute the bulky bodies of cows and bulls in the guise of diagrams, listings, genetic indexes, 

champions’ photographs, cattle fairs, and videos” (2005:47). My use of “partitioning” is related to 

Grasseni’s in that it is based on ethnographic observation of practices that perform the segmentation of 

animal bodies in order to act on those parts through biotechnical means. I extend this line of 

observation and inquiry to show that these practices are not limited to apparatuses of visual delineation 

and assessment. Instead, the literal and figurative partitioning of cow bodies is, as I show, a biomedical 

and scientific approach to improvement that takes shape in feeding, breeding, and milking cows. 

Further, this partitioning delimits the realms of agricultural experts, a disciplining that limits experts’ 

attention to “relevant” parts and systems of bovine bodies. In Grasseni’s work, partitioning is a 

technique of visual skill. In this dissertation, partitioning is an approach whereby the biotechnical 

interventions in these partitioned systems serve to obfuscate the whole cow in efforts to improve upon 

those partitioned pieces, with deep material consequences for cows, farmers, and the constitution of 

dairy farm work. 
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feed. The feed salesperson or nutritionist will know a lot about how to tweak feed to 

address digestive issues but knows less about how feed might affect fertility rates. It 

is commonly held among dairy experts that the unprecedented amount of milk that 

cows produce today is attributable to three fields of improvement: feeding, breeding, 

and management.  

Dividing this dissertation according to the bodily systems of palates, rumens, 

hormones, and genes allows for a fine-grained examination of the values, figurings, 

and biotechnics at work in trying to build, tweak, and repair the cow-as-machine. This 

division of chapters along bodily systems and parts that have garnered intense 

attention and intervention among dairy farmers and experts shows how cow 

disassembly is not limited to slaughterhouses. Instead, farms also constitute spaces 

where cows are both assembled and disassembled. As the chapters show, they are 

assembled through various means including the injection of exogenous or externally 

produced hormones; the incorporation of various industrial byproducts and additives 

to feed; the transfer of embryos, eggs, and sperm by humans between cattle; and 

through the imagined bringing together of discrete parts toward a working machine. 

Dairy cattle are disassembled through the separation of parts and systems according 

to epistemological divisions that seek to intervene in discrete portions of cow bodies 

such as hormonal signaling, reproductive systems, the gut, and genes; through the 

technoscientific treatment of these systems as things that can be intervened in and 

optimized without necessarily engaging with cows as individuals or complex beings; 

as well as through the literal removal of eggs, embryos, milk, material for genetic 
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analysis (hair, blood, skin, tissue), tail docking, dehorning, and the removal of 

infected teats. Each chapter of this dissertation unfolds the implications of specific 

bodily systems that stood out as targets for intervention among my interlocutors.  

In Chapter 2, I examine how cow and human bodies co-shape each other 

through the development of sensory experiences and preferences that are not confined 

to individual species-bodies. Instead, taste for cow feed demonstrates a form of 

sensing that is shaped by cow preferences, human preferences, institutional discourses 

of dairy nutrition, and political economic shifts in dairy. The incorporation of a Total 

Mixed Ration (TMR) on many dairy farms brings with it notions of standardized 

eating whereby every bite is intended to provide “complete” and “balanced” nutrition, 

a form of eating that misunderstands how cows eat, leaving cows and farmers in a 

dilemma of eating that calls into question the role of cows as consumers and 

complicates the role of human care through food provision.  

The idea that every bite in cattle feed should provide balanced and complete 

nutrition is held to be essential in dairy nutrition due to what are understood in 

Wisconsin dairy worlds to be the specialized nutritional needs of the modern dairy 

cow, figured as a cow-athlete. The figure of the athlete-cow hinges on the 

understanding of cows as genetically enhanced milk producers, whose energy needs 

exceed the energy that can be gleaned from hay or pasture. Therefore, dairy 

nutritionists and farmers work to craft diets that cow digestive tracts will more 

quickly metabolize to support the increased energy and milk production of cow 

athletes. In Chapter 3, I show how farmers and dairy nutritionists seek to support 
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athlete-cows through targeting the mysterious microbial universe inside the rumen. 

Speedy diets, though, require what I call dietary prostheses or pharmaceutical and 

supplementary additives that make intensified production possible.  

In Chapter 4, I show how dairy cattle breeding is newly shaped through the 

application of genomics testing. Molecular breeding, driven mostly by the United 

States Department of Agriculture Animal Genomics and Improvement Laboratory 

(USDA-AGIL) in collaboration with a consortium private and public organizations 

related to dairy breeding, seeks to realize the Supercow, a figure of unprecedented 

milk production. Molecular breeding, through translating numerical measures of 

genomic codes into actions, what I call maps for action, makes speculative 

predictions that reify notions of genetic determinism and seek to move decision-

making away from farms into the hands of genetics laboratories and economists who 

calculate the values of cows through genetic prediction. This undermines the value of 

human-cow interaction; makes material a particular version of farmers as managers 

who use computers, spreadsheets, and genetic reports to make breeding decisions; 

and organizes dairy cow bodies toward a futuristic ideal of bovine phenotypes that do 

not always match up with the material realities of life on Wisconsin dairy farms. 

Speculative futures are thus smuggled into the bodies of cows through the 

incorporation of molecular breeding techniques.  

While molecular breeding has emerged over the course of the last 10 years, it 

builds on existing institutional relationships, trends in dairy breeding, and desires to 

increase the (re)productive capacities of dairy cows that are not so new. The meeting 



   

 

 72 

of reproductive biotechnologies and capitalist imaginations of never-ending growth 

meet in the pursuit of ever-intensified dairy cow capacities. In Chapter 5, I show how 

the failure of institutional breeding discourses exacerbate the toll that this 

intensification takes on cow bodies. Furthermore, I argue that hormonal regimes are 

mobilized as a biopolitical band-aid, or a biotechnical means to provide a quick fix 

that does not address the large problems, as a therapeutic form of care that enrolls 

farmers in ever-more extreme regimes of care.  

These chapters, through attending to the fine-grained practices of tinkering 

(Mol, Moser, and Pols 2015) with cow bodies, show how humans in Wisconsin dairy 

worlds negotiate the tensions of sometimes aligned and sometimes contradictory 

discourses of improvement and care. This dissertation is built around a common-

sense logic in dairy worlds—that well-cared for cows produce more milk—in order to 

tease out how this adage holds up in daily practice. Furthermore, these chapters 

examine forms of care that are both in the service of cow bodily improvement and in 

response to the failures of improvement discourses that at times seek to push cow 

bodies too far. In light of the intense political economic pressures that dairy farmers 

face, the biotechnical changes afoot in dairy farming, and the moral and affective 

commitments of farmers, the implications of these biotechnics for the lives and work 

of people in dairy worlds is of the utmost importance.  
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Chapter 2. Palates: discipline, anticipatory taste, and the making 

of bovine nutritional subjects 

John, a dairy nutritionist with one of the largest cooperative feed mills in 

Wisconsin, drove me to the farm of a new client on a chilly October morning in 2014. 

John told me that he first wanted to take a look at the feed that the cows were eating 

on Bob Zimmerman’s farm before making recommendations for changing the feed 

formula. “We gotta make changes slowly or it can really throw the cows off. So first 

I’m gonna see what we’re working with and then we’ll see if we can’t tweak the diet 

for better milk production,” John told me. We parked next to a large confinement 

barn, and John opened the trunk of his company vehicle, which was outfitted with 

plastic drawers and bins full of sundry tools, papers, bags, clipboards, and appliances. 

He pulled out a clipboard, a stack of plastic sieves, and a clean plastic food container. 

We walked down the central alleyway of the confinement barn flanked by pens of 

cows.  

John put down his tools in front of a pen. We walked over to examine the feed 

that had been spread along the cement floor just outside the pen. “I can already see 

that they’re sorting the TMR,” he said.47 

                                                 

47 Total Mixed Ration (TMR) is “a method of feeding cows that combines all forages, grains, protein 

feeds, minerals, vitamins and feed additives formulated to a specified nutrient concentration into a 

single feed mix. The TMR or complete ration mix is then offered free choice” (Linn 2018). Each 

ingredient in a TMR is weighed according to a recipe that is usually designed with the help of a 

consultant and through the use of dietary ration software. An estimated 90% of large dairy farms in the 

United States currently use TMR feeding. It is a technology that is more accessible to farms with more 

financial capacities for machinery due to the necessity of mixer wagons, specialized scales, and the 
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John showed me that there was a different appearance to the mix where the 

cows had been eating, which we could distinguish by the depressions in front of each 

headlock. “Yeah I’m thinking the mix isn’t getting chopped enough,” John said as he 

used the plastic food container to scoop three full scoops of feed onto the top of the 

stack of sieves, which I later identified as the Penn State Particle Separator.48  

We vigorously shook the Penn State Particle Separator back and forth while 

keeping the base firmly on the ground, periodically rotating the whole stack a quarter 

turn. Soon we had captured feed at each level, which we then poured into plastic 

containers in the farm office. We weighed each container of feed, noting which layer 

the feed had come from.  

Farmer Bob joined us in the farm office, and we all looked through the feed 

captured in each sieve. John started with the feed from the top sieve. He fished out a 

hunk of corncob. “Yeah, the cows aren’t gonna want to eat that. That’s too tough for 

them. This corn silage was cut too coarse. I’m also seeing a lot of really long stalks 

                                                 

ability to harvest and process stored feeds for TMR. In Wisconsin, I saw TMR feeding at small, 

medium, and large scales (according to USDA measures of farm scale). Some farmers purchased pre-

mixed feeds through a dealer. Farmers who had a small number of cows were not necessarily capital 

poor so in some cases even small farmers mixed their own TMR based on advice from a dairy 

nutritionist.  
48 Pennsylvania Cooperative Extension introduced the Penn State Particle Separator in 1996 as a “tool 

to quantitatively determine the particle size of forages and total mixed rations (TMR)” (Heinrichs and 

Jones 2013). Basically, the Penn State Particle Separator consists of sieves with holes that decrease in 

size at each level. The TMR, a blend of feed materials and supplements, can then be deconstructed by 

particle size. Dairy nutritionists use this technology to analyze feed after it has been processed for 

storage as well as after mixing into a TMR. Dairy nutritionists use particle size to make estimates 

about how feed will act in the rumen. In basic terms, the longer particles will contribute to the rumen 

mat and provide necessary fibrous materials for rumination while the smaller particles will sink below 

the rumen mat and break down more quickly.  
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and leaves here.” As Bob and John further discussed the feed, John suggested that the 

coarse chop length of the corn silage might indicate that the silage would not pack 

tightly and therefore not ferment correctly. When the silage is looser, it is more 

vulnerable to mold and drying out. John summed up his assessment as “three counts 

against palatability:” coarse chunks of corncobs, moldiness, and rough dried out 

stalks. Furthermore, the coarseness of much of the feed meant that the cows were 

more able to sort and therefore eat only parts of the TMR. Bob agreed that the 

leftover feed tended to look different from the feed that came out of his mixer.  

Cow sorting, or choosing what to eat and in what order, is a key issue on 

farms that use TMR feed. While riding with dairy nutritionists, I found that cow 

sorting was one of the most frequently discussed issues with feed. TMR diets are 

designed to deliver an optimally balanced nutritional package in every bite. But cows 

might not always agree with this optimized kind of eating. Instead, cows often push 

the feed around with their noses and tongues in order to eat the pieces that they 

prefer, undermining the careful design of the blend by farmers and nutritionists. This 

places farmers and nutritionists in a dilemma. Blending and chopping the TMR to a 

finer consistency prevents sorting but can leave cows without the necessary fibers for 

rumination. Chopping too coarsely or blending too briefly enables cows to more 

easily choose what to eat. When cows overeat the energy and nutrient-dense portions 

of feed, known collectively as concentrates, they risk eating particular feed 

components at a level that could be toxic. When they sort for too much forage or 
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fibrous materials, they may not meet the energy and nutrient requirements of high-

milk production.  

This chapter examines how cow sorting becomes a problem through the turn 

toward feed as a means to increase milk production in conjunction with the 

emergence of a powerful discourse of nutrition-based feeding. I show how TMR as a 

feeding technology depends on multiple forms of discipline. Farmers who provide 

feed for cows, as opposed to leaving cows to choose their own feed in a pasture for 

example, must discipline their embodied sensory capacities toward the ability to 

anticipate what cows will eat. This anticipatory taste is a form of multisensory 

enskillment that farmers hone through working with cows, noticing what and how 

cows eat, and caring for cows that get sick.  

A fundamental insight from the anthropology of food is that food is a medium 

through which social relations are enacted. Foods inflect memories. Foods are 

political and laden with meaning and histories. In particular, the sharing of food can 

create and sustain social networks. However, anthropological accounts of food as a 

social medium are generally confined to studies of sharing between humans. 

Certainly, it would be a stretch to say that farmers share food with their production 

cattle. Cows are fed carefully planned rations that are geared toward producing the 

most milk in the smallest amount of time at the least cost. However, this utilitarian 

attitude does not mean that the act of feeding becomes devoid of social meaning for 

either humans or cows.  
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With the emergence of nutritional discourse and standards for dairy cow 

nutrition, farmers were made responsible for feeding cows “correctly.” In the face of 

highly complex and often contradictory nutritional advice as well as the ever-growing 

number of nutritional supplements and feed products for sale, farmers in Wisconsin 

have increasingly come to rely on consultants to design diets for their cows.49 Thus, I 

show how the emergence of nutritional science means that dairy nutritionists have 

come to play a significant role in feeding cows.  

Dairy nutritionists, trained in formalized educational settings to design diets 

through calculation and abstract categories of food that have little to do with pleasure, 

must also design diets that cows will be willing to eat. The importance of eating 

enough to keep up with increased productive capacities means that cows should not 

only be willing to eat feed but also hopefully enjoy that feed and thus eat more. Thus, 

dairy nutritionists bring to their diet design an ability to work both in abstract 

nutritional categories as well as anticipatory taste. In other words, dairy nutritionists 

and farmers must discipline their sensoriums to anticipate palatability and the 

nutritional value of feeds.50 This anticipatory taste depends on an embodied 

                                                 

49 Based on a survey of Wisconsin farmers’ feeding practices, Jackson-Smith and Powell (2000) 

estimate that 78% of farmers rely on consultants to some extent. It is worth noting that their survey 

respondents were weighted more heavily toward large farms. They found that farmers tended to rely 

most on dairy nutritionists through feed mills (79% of those who rely on consultants) and, to a lesser 

extent, independent dairy nutritionists, veterinarians, extension agents, and consultants working for 

their producer cooperative.  
50 I am inspired here by Christina Grasseni’s work and contributions to an edited volume on skilled 

visions (see Grasseni 2007, 2009). In these works, skilled visions emerge as sensory capacities that are 

disciplined through practices that shape visual abilities of discernment and differentiation. Both 

farmers and dairy nutritionists engage skilled forms of taste as they organized feeding practices. 

Farmers would often use nutritional categories such as protein or starch when describing feed but were 

quite variable in this regard. Some farmers were quite skeptical of these approaches to feeding and 
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attunement to cows that resembles Barbara Smuts’ description of “copresence” with 

her dog, Safi (2001). Anticipatory taste differs from copresence in that this 

attunement is employed not only for communion with another being but toward 

industrial logics of feeding for production. In other words, this sensory enskillment is 

a form of discipline that attends to qualities of feed alongside formalized nutritional 

categories.  

A second form of discipline that I will describe through TMR feeding is a 

biopolitical form of discipline that figures dairy cows as nutritional subjects.51 

Nutritional planning has become a common form of biopolitical control across vastly 

different contexts. Many kinds of eaters, with very different politics, refuse the 

standardization of eating by expressing taste preferences or refusing food altogether. 

In other words, TMR is a technique for limiting the agency of cows in choosing what 

to eat, a form of discipline that cows do not always oblige. Cows’ embodied 

experiences and preferences for eating are figured as a “problem” to be solved 

through chopping feed into smaller sizes and mixing feeds into a homogenized blend 

                                                 

more heavily relied on their own experience and sense of what cows should eat. Some farmers had also 

attended University of Wisconsin short courses on nutritional-feeding or had bachelor’s or 

occasionally master’s degrees in dairy science although this was somewhat rare. In other words, 

farmers’ competencies with nutritional science varied enormously. Dairy nutritionists always had 

formalized education on feeds and feeding and usually kept up with reading periodicals and research in 

dairy nutrition. It is also worth noting that the use of nutritional categories was ubiquitous in 

Wisconsin among my interlocutors. For example, it was commonly held that protein, which among 

Wisconsinites often was a gloss for meat or dairy components, is an essential part of every meal for 

humans. See (Mudry 2009) for the emergence of the USDA food pyramid and state recommendations 

for eating based on nutritional categories. 
51 In other words, a technique aimed at the regulation of populations through institutional practices that 

seek to create particular kinds of bodies (Foucault 1980). TMR disciplines cows as eaters through 

limiting their agency in making choices about what they eat. It is a technique toward shaping cows as 

“docile bodies” through disciplined eating.  
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with “correct” proportions of nutrients. Since the 1990s, dairy nutritionists and 

farmers have used TMR technology to incorporate cheap industrial byproducts into 

feed through “translating” (Callon 1984) these byproducts into nutritional 

components. The variability and unpalatable qualities of these materials as feeds 

motivates nutritionists to “mask” undesirable flavors and textures through molasses 

and other sweeteners. Local flavor preferences then add to the mix in efforts to make 

TMR edible.  

Providing feed that cows will eat and that sustains cows matters in Wisconsin 

dairy worlds where the ability to care for cows is one mark of a “good farmer.” Cows 

are often visible from the road or to the numerous experts and consultants who visit 

farms and the appearance of cows affects the social standing of the humans that are 

responsible for their care. When cows look underfed or display other signs of “poor 

management,” locals will question the skill of that farmer. On one occasion, for 

example, farmer Tim remarked that his neighbor’s cows were “too skinny” and that 

their coats were looking rough. The neighboring farm belonged to an aging couple 

whose children had chosen non-farm related professions. In light of the lack of 

interest on the part of the neighbors’ children, Tim claimed that the neighbors were 

simply letting the farm dilapidate, the evidence of which showed up in their poor 

feeding practices.52 On another occasion, farmer Tina described her neighbor as a 

                                                 

52 Besides confinement situations, dairy cows are often visible from the road when they are in outdoor 

pens or pastures. Roads, in many ways become a means of surveillance in Wisconsin where farmers 

will frequently observe and assess their neighbor’s practices and the state of their farms. When 

conversing with farmers on a daily basis they frequently described the state of cows at neighboring 

farms and connected those states to the skills of the farmers as herdspeople. Note that I am using a 
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“bad manager,” because she heard from her veterinarian that the neighbor frequently 

calls the veterinarian out to treat cows for diet-related issues. Thus, feeding cows 

“correctly” has high moral and social stakes.  

These stakes along with the incomplete discipline of TMR, variability of feed 

materials, trends in nutritional supplements, adjustments to national livestock 

nutritional standards, and shifts in nutritional research mean that farmers and 

nutritionists are constantly working to adjust diets. Thus, the disciplining of cows in 

turn disciplines those who provide feed. In this examination of dairy feed with a focus 

on TMR feeding technology, feed demonstrates the intertwined sensory and 

formalized knowledge that shapes feed as well as how TMR feeding works to 

discipline cows’ eating preferences. 

  

Skilled tastes 

In the early 20th century, Wisconsin dairy cows were fed by keeping them on 

pasture combined with some cut and stored hay.53 Farmers traditionally “dried off,” 

or stopped milking, their cows in the winter months. This meant that milk was largely 

produced as a seasonal product. In the late 1800s and early 1900s, state and consumer 

interest in a year-round milk supply increased. Milk’s promotion as a “perfect” food, 

particularly for growing healthy babies and children, made increasing the supply of 

                                                 

gender neutral term rather than “herdsmen” even while the masculine version was more regularly used 

among my interlocutors.  
53 See (Gilbert and Wehr 2003) and (Gilbert and Akor 1988) for the historical differences between 

Wisconsin and California dairy in this regard.  
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hygienically produced milk a priority for many state and research institutions (DuPuis 

2002).  

USDA research stations and land-grant universities in the early 1900s were 

also developing new research priorities and models around understanding the diet-

related effects on bodies. The central role of agricultural institutions in the emerging 

discipline of nutritional science means that efforts to understand the biophysical 

properties of food and projects to make livestock bodies more productive were 

intertwined from the start (see also Boyd 2001).  

While nutritional science came to provide the categories that today shape 

dairy feed provisioning, ratios of protein or fiber do little to help with providing feed 

that cows like to eat. Therefore, farmers and nutritionists who design diets must bring 

together nutritional recommendations with their sensory capacities to anticipate what 

cows will find palatable.  

In the following section, I show how efforts to provide feed that is palatable to 

cows require farmers and agricultural experts to discipline their senses in order to 

assess and design feeds. After an investigation of the ways that dairy humans learn 

anticipatory taste—or to sensorily assess feed as palatable for another—I turn to the 

increased role of formalized knowledge in feeding cattle. The formalization of cattle 

diets is not a break from sensory enskillment, but instead relies on the abilities of 

dairy nutritionists to mix discursive practices of anticipatory taste with formalized 

discourses of nutritional planning. When feeds still prove unpalatable due to the 
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variations or unpalatable qualities of feed materials, nutritionists and farmers turn to 

local flavor preferences in order to make feeds palatable. 

 

Anticipatory taste 

After a hay sale, Margie, her son Steve, and I sat down to drink tall frosty 

glasses of rootbeer. This weekly auction-style sale takes place in the parking lot of a 

gas station in rural southern Wisconsin. Half the gas station convenience store is 

dedicated to a fast food restaurant, which offers sodas, hot dogs, and hamburgers. 

Margie and Steve attend the hay sale every week to scout for bargains on hay bales 

for their approximately 60-cow dairy herd. Margie gossiped with two of the 

auctioneers at the table next to ours as they ate hot dogs. Steve and I continued our 

conversation about how he chooses bales of hay. Steve leaned forward and said, “The 

best way to do that is find something that you would want to eat if you were a cow. 

You gotta think like a cow. Is this something you’re gonna want to eat? Because if 

you’re going to be willing to eat it then the cows will eat it. That’s the way I do it.” 

Before the hay sale each week, Steve and the other buyers walk through the 

gas station parking lot, carefully assessing the qualities of the various hay bales in the 

back of trailers. The trailers are a hodge-podge, ranging from those that lean and 

creak, revealing their age through rusty rails and cracked wood, to ones that look 

almost new. Similarly, the qualities of the bales are various, although this is not 

always obvious from afar. 
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I followed Steve several times through the hay sale, where he attended to the 

qualities of hay bales through multiple forms of sensing. He examined hay bales 

visually before he approached them, which enabled him to skip a further assessment 

if he found the bales on a particular trailer to be undesirable.  The hay bales 

themselves range from large cylindrical “round bales” held together with plastic 

sheeting or twine to cuboid “square bales.” Some bales are tightly packed while 

others seem to resemble almost a pile. They come in shades of yellow, green, and 

brown, some dry and pale from sun exposure and others holding richer colors.  

As I tagged along with Steve, he walked right past hay that to my untrained 

eye looked just like the previous batch. When I asked Steve why these bales did not 

appeal to him, he led me closer to the bales and pulled a handful out of the middle of 

the large round bale. “This is first crop hay here,” he told me as he held the sample 

out to me. Farmers often cut “hay,” which is a mixture of grasses and forbs, several 

times throughout the growing season. Steve explained that the stems of first crop hay 

are often much thicker than the stems in later cuttings. He pointed to a bale, and I 

could easily see that, compared to a comparable bale of “third crop hay” or “third 

cutting,” the stems were much sturdier and thicker. Steve said that while he is not 

opposed to feeding his cows first crop hay, it can be too “pokey” for them, making 

the hay less palatable and more likely to cause jaw abscesses. It certainly would be 

too coarse for the sensitive mouths of his young heifers.  

As he described the difficult texture of first crop hay, he poked the tips of 

some of the stems into his hand as if to emphasize the way he, too, found the texture 
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unpleasant. His hands could be sensitive to the coarse stems in a way that might tell 

him something about the experience that cows might have when eating the hay. His 

hands could tolerate the rough stems and at the same time discern that the degree of 

coarseness would be uncomfortable and potentially even harmful for the sensitive 

mouth interiors (palate, gums, and inner cheeks) of his cows. His hands thus 

mimicked the chewing mouths of cows as he rubbed the hay sample between his 

fingers, discerning the softer textures of later crops of hay as something more 

palatable to Steve’s heifers. In this way, Steve’s hands might be understood to “taste 

forward” or anticipate the potential eating experience of a bovine other. Steve’s use of 

his hands to anticipate the palatability of hay for his family’s dairy cows and heifers 

raises an important question of where taste happens.  

One answer comes from an experiment conducted by a group of researchers 

set out to examine this very question. To test the remark of one participant that food 

tastes better when eaten with the hands, Mann et al (2011) prepared and ate a dinner 

with a variety of flavors and textures, which they consumed using their fingers and 

hands.  They mashed, rolled, and mixed food before bringing it to the mouth. In turn, 

they found that their fingers and hands anticipated how food might feel in the mouth 

in terms of texture and flavor and thus participated in the sensory experience of taste 

(see also Janeja 2010). In a similar way, Steve’s hands take part in the tasting of hay 

and the anticipation of mouth feel. Thus, taste extends beyond the mouth and the 

moment of tasting is initiated before food enters the mouth.  
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Continuing our survey of the hay bales that would be auctioned off, Steve and 

I approached some cuboid bales. He used these bales, which were loosely held 

together by twine to show me that sometimes a bale can appear to be in fine shape but 

that the interior can hide something different. “You want to make sure that the bales 

are tight,” Steve said. “If they aren’t tight then they fall apart when you move ‘em 

around. And they might go bad inside too.” He pulled out a handful of hay and 

smelled it. “Put your hand in there,” he said to me. The hay bale was wet on the 

inside despite the dry appearance on the outside. Then he held out the sample for me 

to smell. “Smell that sweaty sweet smell? That means it’s too wet. Yeah that’ll have 

to get fed up right away.” Steve stuffed the sample back into the bale. We moved on 

to the next trailer.  

Steve had purchased hay that was too wet before and he said that it had been a 

waste of money because they had not been able to use it all before it molded. “Cows 

will tolerate a little bit of mold,” he explained, “but it could make them sick.” Thus, 

as Steve assessed the hay at the hay sale, he drew on memories of sick cows as well 

as local knowledge about what could make cows sick, in addition to information 

distributed by the local Cooperative Extension agents about the possible perils of hay 

such as nitrate poisoning, mold, or inadequate nutritional content for lactating cows in 

particular.54 

                                                 

54 As Lévi-Strauss (1997) showed, Steve’s discernment between rotten and fresh feed is shaped 

through shared cultural understandings of these qualities as well. 
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Steve brings his body, through the work of his senses, to the task of selecting 

feed. This is what he means by, “You gotta think like a cow.” Steve is thinking like a 

cow by sensing according to a cow-ness as he has come to understand it through 

working with many different cows. Much of what he has learned has been from being 

with his family’s cows as they eat and caring for them when they got sick. And so he 

has become sensitive to the bodily needs and vulnerabilities of cows in different life 

stages. Steve has trained his senses toward an attunement with what constitutes 

palatability through aroma, texture, and flavor for a cow.55 In other words he has 

developed a skilled sensorium (Grasseni 2007, 2009) by honing his attention to 

particular discernible characteristics of feed and through bringing multiple senses to 

the anticipation of taste.56 David Sutton, inspired by the tendency of Kalymnian 

islanders to describe the sound of a smell, illustrates ways that senses can come 

together as synesthesia (Sutton 2001, 2010). Anticipatory taste depends on the 

synesthetic ways that humans bring multiple capacities to the work of discerning 

palatability. Details that were imperceptible to me, a neophyte at choosing hay for 

feed, made big differences to Steve, who had worked with hay his whole life. He had 

observed hay as it grew in the field, processed that hay through harvest and baling, 

                                                 

55 See Abrahamssonn and Bertoni (2014) for a discussion of how worm composters attune to what is 

happening in their wormeries.  
56 My use of “the senses” and “sensorium” is grounded in theories of the senses and embodiment that 

treat bodily experience and perception as thoroughly natural-cultural. In other words, the senses cannot 

be assumed as a “natural” set or experience for all bodies. Instead they are historically informed (Mintz 

1986, Trubek 2008), culturally shaped (Geurts 2002, Howes and Classen 2013), shot through with 

national imaginaries (Caldwell 2002), and integral to processes of training and skill (Grasseni 2007, 

Stoller 1989).  
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and then noticed the ways that cows ate or refused that hay. Steve’s sensory 

assessment of the hay is thus constituted through memory as well as synesthetic 

attention to and experience with cows.  

Through feeding cows, Steve and his family sought to provide sustenance as 

well as to prevent harm through sickness or injury. Feeding cows is a form of care at 

the same time as it is a necessary part of milk production. In order to prevent harm, 

Steve draws on anticipatory taste, which is trained through experience being with 

cows in order to assess everything from aroma to texture to the digestive effects that 

different feeds may have. For instance, we examined a trailer piled high with alfalfa 

hay and Steve thought that while this might be good in a mix, it might give his cows 

diarrhea if fed alone. As farmers and nutritionists consider digestive effects alongside 

palatability, they demonstrate how cultural studies of taste have perhaps been too 

limited in considering only the sensations of the mouth rather than what happens 

throughout the gut (Caldwell 2014). This is a key aspect of anticipatory taste: humans 

are able to discern the potential for particular digestive effects of feed for cow others 

even while human and cow digestion differ significantly. While the qualities of the 

hay may not affect Steve’s body in the same way as that of cows, his senses extend 

toward potential futures of eating and digesting bovine others.  

Anticipatory taste emerges through these careful practices of noticing and 

“copresence,” a term that Barbara Smuts uses to describe the experience of singular 

awareness with another, and in particular a member of another species (2001). 

Barbara Smuts and Donna Haraway both describe experiences of “deep 
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intersubjectivity” that have arisen out of longterm relationship and being with their 

dogs. As Barbara Smuts argues, this shared awareness can only arise through 

“pureness of motives” (2001: 308), meaning not that the relationship is free of all 

utilitarian benefits but that the experience “cannot be coerced but must, by definition, 

reflect independent agency by each animal” (308). It would seem that Smuts’ 

definition of this shared awareness would preclude the relationships of humans and 

livestock animals in production agriculture, even while she does not seem to fully 

account for the disparity in power between her and her dog, Safi. It would certainly 

be erroneous to describe dairy cows as having independent agency when they are 

subject to deep forms of biopolitical control on a daily basis not to mention frequent 

and sometimes painful bodily modifications. Yet even these forms of control open 

possibilities for being with, such as the kinds of “shared suffering” that workers and 

pigs experience through the course of working together on industrial pig farms 

(Porcher 2011).  

Donna Haraway makes theoretical space for deep intersubjectivity in spaces 

where animals are involved in relations of use that are highly controlled by humans 

and that may involve suffering or death on the part of the animals (2008; also see 

Hayward 2010).  In the case of dairy cows and farmers, the unequal power relations 

mean that not everyone comes to the relationship entirely by choice. Cows do not 

decide to work in dairy. However, dairy farming relies on the kinds of everyday 

willingness of cows to participate in work which becomes unavoidably clear when 

animals refuse to do what is expected of them as workers (Porcher and Schmitt 2012; 
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Despret 2016). Anticipatory taste speaks to a depth and a kind of shared bodily 

attunement that is related to Smuts’ conception of copresence. As farmers and 

nutritionists learn to taste like cows, they are shaping their awareness toward that of 

another. And this awareness, or what we could call “cow sense,” only becomes 

possible through long-term being with cows. This is not to say that every person who 

worked frequently with cows that I encountered in the field had what I am describing 

as “cow sense.”                  

On one of the farms I frequented throughout my research, Diane and Bill 

Brown split the farm work; Bill did the cropping while Diane managed the cows. Bill 

grew up on a dairy farm and generally liked the work, but he got easily frustrated 

with the cows. He would shout in the milking barn, be quick to strike them on their 

flanks, and twist their tails. Diane told me that the cows were always jumpier when 

she returned from a trip because of her husband’s impatience with them. Thus, cow 

sense also requires an interest in noticing cows that not all dairy people engage.  

Margie and Steve have a small farm and are responsible for all the feeding of 

their cows through a combination of growing feed crops, grazing cows in their small 

pasture, and purchasing feed through hay sales and feed dealers. They cobble together 

different sources of feed in order to make an affordable and nutritious diet, and they 

remain “self-taught” in that they draw on their own experience, accrued family 

knowledge from multiple generations of dairy farming, vernacular knowledge from 

talking with neighbors and friends, and their own research into formalized knowledge 

through publicly available resources largely through Cooperative Extension. Margie 
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and Steve’s strategy is exemplary of many smaller-scale farms in the area. On the 

other hand, medium and large farms have come to more heavily rely on consultants to 

design diets, evaluate the nutritional content of crops and feed, and to compare costs 

of different feeds and supplements.  

 

Emergence of nutrition-based feeding  

The founding of the United States Department of Agriculture (USDA) in 1862 

and the establishment of land-grant institutions marked turning points in agricultural 

research and governance. According to Jessica Mudry’s history of USDA nutritional 

standards, “prior to 1862 scientific institutions lacked constitutional status, largely 

due to internal incoherence and conflict between institutions. With governmental 

support and structure, science and agriculture were given a political space in which to 

proliferate” (Mudry 2009:24). And proliferate they did. Agricultural research stations, 

land-grant institutions, and USDA laboratories set out in earnest to fulfill the explicit 

goal of experimental investigation into chemical and biological properties of valuable 

agricultural species and to apply this research toward agricultural improvement.57  

During the latter half of the 19th century and the beginning of the 20th century, 

the U.S. agricultural research complex—made up of land-grant institutions, USDA 

experiment stations, USDA laboratories, Cooperative Extension, early agribusinesses, 

                                                 

57 The USDA explicitly set out to “[t]est by experiment the use of agricultural implements and the 

value of seeds, soils, manures, and animals; undertake the chemical investigation of soils, grains, fruits, 

vegetables, and manures, publishing the results” (U.S. Congress in Mudry 2009: 21). 
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and private universities—developed a new discourse of food and feed. This new 

discourse was based on making food quantifiable in numerical forms by developing 

categories for the nutritional components of food. In addition, this research complex 

enabled the investigation of how components of food interact with biological 

processes and the application of these for administrative and commercial means. In 

other words, this turn toward scientific agricultural improvement and new 

institutional arrangements for the administration of scientific principles made it 

possible for a science of nutrition to take shape.  

Emergent agricultural nutritional science intersected with the development of 

nutritional scientific approaches to human bodies and the application of these 

principles to the administration of populations. The calorie is a particularly powerful 

example of food quantification as an object of governance. Building on research by 

Europeans who developed the concept of the calorie as a measurement, “Americans 

constructed the calorie by giving it practical value, standardizing it and embedding it 

in systems of distribution and administration” (Cullather 2007: 339).58 The calorie 

thus came to play a role in state efforts to more efficiently calculate the food 

requirements of populations. For example, the calorie played a central role in 

                                                 

58 Nick Cullather’s historical work on the calorie further shows that as Wilber O. Atwater’s calorimeter 

helped to establish the calorie as an international metric, “a number of important claims and metaphors 

gained acceptance with it, constituting a scientifically authorized, ‘realistic’ view of the international 

food regime. These included a conviction that food was uniform and comparable between ntaions and 

times periods; that the state had an obligation to ensure a ‘balance’ between the supply of food and the 

dietary needs of the nation; that wheat was uniquely important as an international conveyor of bulk 

food value; and that the interests of world piece might ultimately require a global food balance 

rationalized through some form of international regulation.” Thus, the calorie played a significant role 

in an emerging discourse of development.  
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calculating war-time rations for soldiers (ibid). The calorie as a unit of measure 

became a tool for calculating both the energy used by a body and the food that would 

then act as “fuel” to replenish it. This “notion of the balanced human-food equation 

[was] based on the zero-waste model of the combustion engine. In order for 

maximum efficiency in the human body, the input of food must equal the output of 

work” (Mudry 2009: 22). The calorie as a means for enacting balance was also 

applied to nutritional research on livestock feed and the efficient provision of the 

requirements for growth. 

Research at University of Wisconsin on the interactions of food and other 

materials with bovine bodies has been a key driver in the establishment of nutritional 

science as formalized knowledge practice. As William Boyd describes in relation to 

the nutritional factors that have enabled the industrialization of chicken farming: 

“Scientists working at agricultural experiment stations performed some of the 

principle work in American nutrition research, particularly with vitamins. With 

general support for practical nutrition research and an institutional context fostering 

cooperation between biologists and chemists, the American agricultural research 

complex provided fertile ground for developing basic principles of nutrition and 

applying them to animal husbandry” (Boyd 2001: 645) Efforts to reconfigure diets of 

livestock toward increased productivity and efficiency predate the burgeoning field of 

applied animal nutrition in the early 20th century, but they took shape through 

quantifiable nutritional categories through the development of nutritional science in 
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the context of institutions whose mandate aimed at the improvement of agricultural 

efficiency and productivity.  

The emergence of the concept of vitamins and research on their role in 

diseases of deficiency were particularly important transformations in understandings 

of diet and nutrition. Experiments with specific vitamins, evolving notions of protein 

and energy, and the physiological impacts and potentials of these have been 

particularly significant in relation to the emergence of industrial livestock agriculture. 

For example, the observation that vitamin D prevents rickets or “leg weakness” in 

chickens, was a key scientific shift that undergirded the rapid shift toward 

confinement-based livestock agriculture (Boyd 2001; Friedberg 2008).59  

The role of “energy” and “protein” as discrete properties of feed materials 

increasingly became central to nutritional research. As with other livestock such as 

chickens (Boyd 2001), dairy researchers found that corn was a readily available 

source of energy while soybeans were a “virtual protein pill” (Boyd ibid) for dairy 

cattle. Alfalfa also became a popular source of protein (DuPuis 2002). During my 

research, I found that every farm I visited either grew or purchased some combination 

of corn, soybeans, and alfalfa hay. In the early 20th century, the identification of corn 

and soybean as sources of energy and protein was linked with the explosions in 

production of these commodity crops. Wisconsin soils were amenable to these crops 

and their availability was boosted by technological shifts in corn and soybean 

                                                 

59 The notion that disease could originate from a lack of something rather than through exposure to a 

pathogen or toxic substance represented a paradigm shift in nutritional science (Yates-Doerr 2012). 
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agriculture namely through seed hybridization and the incorporation of chemical 

fertilizers (Boyd 2001; Kloppenberg 2005).  

As early as the 1930s, farmers were adding concentrates (ground, nutritionally 

dense materials) to their cattle feed. These included corn and soybeans but also other 

common cereal grains such as oats, barley, and sorghum. Researchers and farmers at 

the time largely incorporated concentrates through “top dressing” or adding 

concentrates on top of dry hay. Today, many small farmers in Wisconsin continue to 

use top dress or to feed concentrates separately from forages or high-fiber feeds such 

as dry hay.  

Prior to the 1960s, concentrates were not yet measured in standardized ways. 

Not only were they fed by the highly variable “scoopful,” but these concentrates were 

often used interchangeably on farms without regard to the degrees of density or 

individualized impacts on digestion and metabolism. For instance, oats and corn were 

used interchangeably as feed despite their highly different energy density. The focus 

on boosting agricultural productivity both in the United States and abroad helped to 

popularize grain feeding of cattle for increased production among Wisconsin dairy 

farmers.  

Several other technological shifts in dairy farms impacted what and how cows 

were fed. Wisconsin Cooperative Extension promoted the use of the grain silo 

beginning in the 1880s. Silos enabled increased storage of feed. Along with the 

development of bulk tanks to hold milk from numerous cows and milking parlors and 
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pipelines for easier milking, silos facilitated increases in herd sizes. Silos also enabled 

the storage of corn and soybeans, delaying spoilage by limiting oxygen.  

With increased herd sizes, more centralized milking and feeding on farms, and 

boosts in soybean and corn productivity, farmers increased the amounts of 

concentrates that they fed to cows. Farmers began to feed cows in milking parlors 

where they fed concentrates separately from hay, which increased the tendency for 

these concentrates to cause digestive upsets. In addition, top dressing with increased 

concentrates quickly demonstrated the digestive perils of cow sorting, particularly 

when cows chose to sort for concentrates.  

While concentrates were increasingly fed in the early 20th century as a means 

to boost production there was not yet a widespread notion of a nutritionally complete 

diet. According to David Schingoethe (2017), “there was often little concern about 

nutritionally balanced diets other than the need for protein; the need for various 

vitamins and minerals often got minimal or no attention.” In the 1950s there were 

some early discussions of mixing feeds, but it was not until the 1960s that the concept 

of TMR gained traction in research circles.  

The notion that feed could provide a complete nutritional package built on 

earlier work on discrete quantifiable characteristics of feed materials. The innovation 

of the TMR was that mixing ingredients into a homogenous blend would ensure that 

each and every bite of feed was nutritionally complete. As described above, the 

calorie concept built on a notion of balance that was related to the combustion engine. 

TMR feeding brought this notion of balance to feed design and extended it to the 
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inclusion of multiple nutritional categories. “Balance” came to mean designing and 

provisioning feed that matches the nutritional requirements of cattle.60 So “balancing 

rations,” a frequent activity of dairy nutritionists and dairy farmers, means to analyze 

current feed on a farm and then tweak it to match up with current industry standards, 

available feed stuffs, and observed diet-related health issues among the cattle in 

question. While early notions of balance were mostly focused on energy intake and 

expenditure, today balance is only achieved through more thorough attention to 

understood dairy cattle requirements of vitamins, minerals, protein, carbohydrates, 

and fiber.  

TMR feeding and balancing is indicative of the increased move toward 

nutrition-based feeding in the early 20th century that is now widespread on dairy 

farms. It is part of a larger move in American culture toward a discourse of what 

Gyorgy Scrinis calls nutritionism:  

Nutrition scientists, dieticians, and public health authorities—the nutrition 

industry, for short—have implicitly or explicitly encouraged us to think about 

foods in terms of their nutrient composition, to make the connection between 

particular nutrients and bodily health, and to construct ‘nutritionally balanced 

diets’ on this basis. (Scrinis 2008: 39) 

 

Nutritionism has proved to be a powerful discursive approach to food that 

gives precedence to quantification and abstract categories of nutrients over 

experience, pleasure, satiety, and cultural foodways. With this turn to scientific 

                                                 

60 The National Resource Council periodically releases a guide to the nutritional requirements of dairy 

cattle and other livestock animals. This is a touch point for standardizing the requirements side of the 

balance equation. Yet the dairy nutritionists I interviewed often felt that local conditions sometimes 

meant departing from these standards.   
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approaches to food and diet, nutritional categories were infused with authoritative 

notions of “surety, objectivity, and rationality” that were mobilized toward ostensibly 

transparent recommendations for what and how much to eat (Mudry 2010). Yet 

confusion seems to prevail both through conflicting expert advice and findings 

(Shapin 2007) as well as through attempts to give dietary advice through abstract 

nutritional categories.  

Emily Yates-Doerr describes how nutritional black-boxing creates confusion 

through the misalignment of reductionist categories with whole foods in nutritional 

education in the Guatemalan highlands: 

seemingly straightforward valuations of foods as healthy or unhealthy collided 

into one another when their reductive categorization spread out into the 

everyday experiences of eating. You see, avocados are high in fat (bad), but 

also high in vitamins (good); carrots are high in vitamins (good), but also high 

in sugar (bad); potatoes are low in fat (good), but high in simple carbohydrates 

(bad)…and so on. ‘Clear standards’ are, after all, still made of judgements. 

(2012:302-3) 

 

An equivalent example in cattle nutrition would be that corn silage, which 

when chopped from whole stalks provides both necessary fiber as well as 

carbohydrates. This differs from corn processed as grain without the other parts of the 

plant, which would not provide enough fiber and could be toxic in large amounts. 

This is a simple example in a field of nutritional science that examines many complex 

metabolic, physiological, and chemical processes of food/body interactions between 

different feeds in various forms of processing. Yet it shows how attempts to translate 

a particular epistemological discourse into applicable advice can be confusing and 

sometimes misleading, particularly when the categories are unfamiliar. Wisconsin 
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farmers expressed varying degrees of comfort with these kinds of categories but 

regularly used vitamin content, protein amount, and energy-balance to describe their 

use of particular feeds. Some of them described the powder supplements pedaled by 

feed dealers as “fairy dust,” invoking a skepticism about the necessity of some advice 

and products.  

Nutritional science and dietary recommendations are not static. Nor are the 

available materials that can be incorporated into feed. Keeping up with the latest 

research is not usually something that farmers have time for. At the same time they 

described pressure to provide feed that would meet the needs of their cows. Over the 

last 50 years, farmers increasingly purchased feed and supplements and also began to 

rely more heavily on feed advice from consultants. Furthermore, the move toward 

nutritional feeding corresponded with an increased authority in biomedical 

understandings of bodies. Dairy nutritionists today wield great authority over how to 

best feed dairy cattle, and that authority is reinforced through the interwoven projects 

of science and governance in state-led efforts of agricultural improvement over the 

last 150 years.61 

 

                                                 

61 Gyorgy Scrinis argues that “[d]espite the uncertainties, limitations, and contradictions within 

nutrient-level knowledge, nutritionism is nevertheless characterized by a sustained and confident 

discourse of precision and control. This discourse implies both a precise understanding of foods, diets, 

and the body and an ability to precisely control and manipulate them. I call this the myth of nutritional 

precision, as it involves a greatly exaggerated representation of scientists’ understanding of the 

relationship among nutrients, food, and the body” (Scrinis 2008: 42). 
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A taste for TMR  

In the ethnographic vignette that opened this chapter, John demonstrated how 

designing diets for dairy cows requires dairy nutritionists and farmers to bring 

together formalized knowledge practices and skilled sensory capacities for 

anticipating feed palatability for cows. As we evaluated the feed that accumulated at 

the different levels of the Penn State Particle Separator, John drew on nutritional 

categories to evaluate the feed. For example, he used the separated feed to evaluate 

the amount of physically effective fiber in the TMR, meaning the amount of material 

in the mix that would add to the floating mat in cows’ rumens and thereby maintain 

the anaerobic environment below the mat that is necessary for fermentation. If this 

mat breaks apart, then rumination stops.  

John used the container of separated feed from the top sieve (with the largest 

hole size) of the Penn State Particle Separator to draw conclusions about whether 

there was enough physically effective fiber in the diet. He pulled out pieces of hay 

and corn stalk as he described the biophysical importance of these long materials in 

dairy diets. While particle size is not an exact indicator of the amount of physically 

effective fiber in feed since the particles are made up of many possible materials (e.g. 

corn stalks, corn cobs, grain, hay), it can provide a rough measure of how the feed 

will move through cows’ digestive tracts. John concluded that the TMR we were 

examining did not have enough “energy” because such a high proportion of the feed 

remained in the top crate after we shook the feed. Then, after weighing all containers 
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of feed from each sieve, he calculated a percentage of the feed that would fulfill fiber 

requirements.  

John then drew our attention to the feed that collected in the middle two 

sieves. He stated that these were the most important portions of the TMR for 

supporting milk production. He noticed some clumping of feed additives that might 

have resulted from “improper mixing,” meaning that these supplements were added in 

an order that prevented their full incorporation into the TMR. John assured Bob that 

this diet could definitely be improved and that Bob should see a boost in milk 

production based on a reformulation, some additional chopping for his corn silage, 

and a change in how the TMR is mixed.  

As John weighed and calculated the portions of TMR that we had separated 

out, he conveyed a sense of authority through his ability to quantify feed. At the same 

time, John drew on his disciplined senses to make predictions about whether cows 

would find the feed palatable. After examining the feed that we had collected from 

the Penn State Particle Separator, John, Bob, and I went to the look at the silage bag 

where Bob had stored the corn silage that John worried had been chopped too 

coarsely. Bob and John climbed onto the corn silage that spilled out of the ripped 

edge of the long plastic silage bag. John pulled handfuls out of the edges of the bag 

and filtered it through his fingers while leaning closely. He again pointed to some 

corn stalks that were as long as his finger and then handed me a bit of corncob, asking 

me whether I would like to chew on it. The corncob was hard and the places where 

corn kernels had grown felt somewhat sharp to my fingers. I said that I would rather 
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not. “Yeah remember at the last farm? That cow that had the big swollen jaw? That’s 

lumpy jaw, and it can happen because of these kinds of things in feed.” Bob agreed 

and told me that luckily he does not have any cases of lumpy jaw currently. He added 

that he had to cull a cow with lumpy jaw the previous year though.  

John then walked down the side of the bag and cut a hole into the side. He 

pulled out some feed and brought a handful up to his nose, smelling deeply. “It’s 

feeling pretty wet to me straight outta the bag,” John told Bob. Bob agreed and 

mentioned that they had been in a hurry to harvest this crop. This corn silage, Bob 

told us, was from a low-lying field. When early heavy rains had been predicted on 

local weather forecasts, they made the call to harvest it pretty wet because they were 

worried that the field would be swamped with a heavy rain and that they would 

potentially have lost the crop altogether had they waited. John advised Bob to watch 

this bag of feed carefully because it was both wet and quite coarse and therefore may 

not have been packed tight enough to ferment properly. John said that he could 

already smell the beginnings of mold. Bob and John then discussed the kind of 

probiotic that Bob had applied while harvesting and storing this feed. John asked 

specific questions about amounts of the probiotic and how it had been stored. They 

then discussed whether this might help prevent the mold.  

In this case, John brought together his professional training as a dairy 

nutritionist in order to assess the feed in terms of nutritional categories such as energy 

and fiber, as well as skilled sensory capacities to anticipate palatability. John worried 

that this particular bag of silage would make the TMR less desirable for Bob’s cows 
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since it contained stiff stems and chunks of corncob. The moldy and he later 

mentioned “dusty” nature of coarsely chopped corn silage that did not ferment 

properly could either put cows “off feed” or make them sick in other ways.  

When I asked how he learned what cows would eat, John told me about his 

childhood rather than about his training at a University of Wisconsin dairy nutrition 

program. Like John, all the dairy nutritionists that I met relied on a lifetime of 

experience working with cows. I met one dairy nutritionist who did not grow up on a 

farm, but she had spent a great deal of her childhood on a neighbor’s farm. She 

worked on this dairy farm throughout high school and college and is now their dairy 

nutritionist. The dairy nutrition profession is largely made up of people who have 

developed cow sense or a sensory attunement to cow ways of being.62 The kind of 

sedimented sensory experience that enables farmers to imagine how feed might taste 

to a cow, also figures in the work of more formalized nutritional planning. Consider 

the following example.  

 While attending the World Dairy Expo (WDE) in 2014, I met an animal 

nutritionist, Brian, who worked specifically with dairy farms that use robots to milk 

their cows. Many milking robot companies and owners claim that cows like robots 

because they can decide when to get milked. It is common practice to provide an 

“added incentive” for the cows to come to the robots in the form of pellets that drop 

                                                 

62 My thoughts here are inspired by Mathew Desmond’s study of wildland firefighters, where he 

examines how many of the firefighters embody a self-described “country boy” habitus, or embodied 

way of being in the world, which translates well into their work as firefighters (Desmond 2006). Dairy 

worlds are comparable spaces of country self-description and habitus. 
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down for the cow when she is getting milked. Brian spoke at WDE about how he 

designs these pellets, explaining that he factors in what cows like to taste by tasting 

the pellets himself. They need to taste good to him in order for the cows to find them 

palatable as well.  

Later, during a phone interview, I asked Brian how he knows what will taste 

good to a cow. He said, “Very simple. Back when I was a kid, and we were feeding 

roasted beans, we kids would eat them too. They sort of taste like a peanut. So you 

develop taste.” In addition to tasting the feed that cows are eating, Brian described 

watching what cows eat and what they seem to prefer. He described how sometimes 

developing pellets required trial-and-error in order to see what cows like best. Taste, 

then, for dairy nutritionists is something separate from that which is learned through 

formalized courses in dairy nutrition or scientific research. It is something accrued 

through long-term relations with cows on dairy farms as well as careful observations 

of cow preferences. 

In order to develop taste, humans must pay attention to what cows will eat and 

how they eat. This observation is crucial to understanding the role of family-scale 

farming. The fact that dairy nutritionists largely develop skilled tastes through 

spending time with cows signals the importance for experiences on farms as children 

and throughout their lives. On large-scale industrial farms, children are not permitted 

to do chores or participate in working with cows to the extent that they can on small 

or mid-scale farms. On Tracy’s farm for example, a small-scale farm with an older 

style barn, Tracy’s three daughters frequently helped with milking, chores, or simply 
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spent time in the barn. Tracy often described working together in the barn as “family 

time.” In addition, Tracy and her daughters would frequently bring their Sunday 

breakfast to the barn and eat as they worked with cows. Beginning early in life, time 

spent in the barn, with cows, and feeding cattle is a key means through which not 

only dairy farmers but also dairy nutritionists accrue the skilled tastes that they draw 

on in industrial feeding practices.  

Nutritionists often described to me how important it was to “listen to cows.” 

John told me that the “cows will tell you what you need to know” if only one pays 

attention. He told me stories of visiting farms where he saw cows drinking urine or 

“consuming hillsides” (i.e. eating soil), which he read as a sign that the cows’ diets 

were deficient in important minerals. Farmers and nutritionists also try to watch out 

for how the social dynamics among cows affect eating. Some cows tend to “boss” 

others by pushing them away from feed. Farmers and nutritionists pay attention to 

these types of behaviors and sometimes address the issues that arise for particular 

cows through grouping cows differently or changing how they offer feed.  

Despite the apparent standardization of feed that TMR technology makes 

possible, dairy nutritionists must constantly confront the unpredictability of digestion 

in lively worlds on farms. Designing diets for cows means that nutritionists must 

work across both abstract nutritional categories and their skilled sensory capacities to 

anticipate what will be palatable for cows. They work to notice how cows eat and 

bring both formalized knowledge on feeding cows and skills learned from working 

with both humans and cows on farms. While much social science critique of 
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nutritional science has focused on the abstraction of food into nutritional categories, 

dairy nutrition is a field of practice where these abstract categories certainly operate 

but where skilled sensorial approaches to feed bridge the abstract with the lived 

situation.  

 

Imagining the homogenous eater 

In the 1960s and 1970s, as TMR feeding gained traction in research as well as 

on farms, researchers also wondered whether cows would make nutritionally sound 

choices about feed on their own. Earlier precedents focused on fundamentally 

different categories. For example, a 1927 study on cow choice focused on the amount 

of provided feed. Researchers concluded at the time that cows would overeat 

provided feeds without making gains in milk production (as described by Spahr 

1977). In contrast, in the 1970s, diets separated by vitamin and mineral content were 

offered to cows to see whether they would “correctly” choose diets that align with 

what were understood to be their nutritional requirements. Coppock et al. (1977) 

conducted a study where cows were offered corn silage and alfalfa hay as well as 

“cafeteria-style supplements” to see whether cows would appropriately choose 

supplementation after eating silage or hay, which have very different mineral profiles. 

The researchers concluded that cows did not choose wisely as they consumed calcium 

even after eating the calcium-rich alfalfa hay. A summary of similar studies by David 

Schingoethe concludes that “a cow’s wisdom to select what it needs in order to 

consume a nutritionally balanced diet is not great” (2017).  
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Researchers have not completely given up on the idea that cow sorting may in 

some cases be a healthy behavior. In a 2007 study, researchers found that cows may 

sort for longer particles (and thus higher physically effective fiber) when their rumen 

pH becomes more acidic, thus potentially eating to mitigate the acidic conditions. 

(Schingoethe 2017). In addition, the same researcher quoted above as saying that 

cows do not make wise choices, in the same article, describes a study on which they 

participated with the following finding case:  

One day we received a batch of spoiled wet distillers grains. Even though the 

diet was fed as a TMR, the next morning one cow had consumed all of her 

allotment except the spoiled wet distillers grains, and all she had to sort with 

was her tongue” (Schingoethe 2017: 10146). 

 

What is impressive about this example is that wet distillers grain is easily 

incorporated throughout a mix and is relatively fine in particle size. The ability of a 

cow to eat around it demonstrates that cows can sort even between relatively fine 

particles that have been mixed into a TMR. Furthermore, cows can sensitively sort 

materials that are unpalatable. It is worth noting that this example was treated as an 

anecdote that was not incorporated into the published work that the author was 

conducting at the time, which was a study on wet distillers’ grain rather than cow 

sorting behavior 

The move away from “cafeteria-style” free choice mineral buffets for cows in 

research as well as on farms and toward the TMR feeding technology represents a 

turn toward a particular idea of the consuming cow. Free-choice feeding represents, to 

some extent, an opening for cows to participate in their own dietary provisioning. 
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These are deeply limited choices. Even more problematic for studies that are 

ostensibly about choice is that the materials included in these bovine buffets are ones 

that are selected according to nutritional categories. They reify abstractions and use 

them to undermine the decision-making capacities of cows. In the same way, the 

supplements that the studies use, like “calcium,” are refined products that have been 

processed from whole foods to instead be as close to an abstract category (calcium) as 

possible. Cows, supplements, and the process of feeding are all taken out of context 

in order to test for a “natural” proclivity of cows to eat in a situation where the 

options are separated from relations to other components of food and environment. In 

other words, it is a poorly limited investigation of whether or not cows can eat 

healthily. However, my interest in these studies is not in how they fail but rather how, 

as free-choice cattle feeding has given way to TMR, cows are framed and understood 

as particular kinds of eaters. 

With TMR feeding, decisions about what cows should eat are no longer left 

up to cows even within an already delimited amount of choices. TMR is intended to 

completely limit choice not only across a week or a day but ideally in each bite. 

Essentially the idea of the TMR is that each bite is mixed to the point of 

homogenization so that ideally, every single bite is providing an array of nutritional 

components in carefully calculated ratios to precisely meet the needs of bovine 

bodies. Thus the answer to the question that framed this section—can cows choose 

nutritious diets?—is a resounding no! Instead, common sense in dairy nutrition relies 

on the assumption that cows do not know how to eat healthfully.  
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TMR therefore enacts biopolitical control over cows as eaters. Through 

feeding TMR, farmers feed cows in a way that prevents them from making “un-wise” 

choices about what to eat. The history of nutritional science and livestock nutrition, as 

presented through the short summary above, calls attention to how cow choice has 

been framed as a “problem” of sorting. This framing is based on the perceived failure 

of cows’ eating as not matching up to the guidelines and metrics of nutritional 

science, which delineate the bounds of “healthy eating” for cows much as they do for 

humans. In addition, when cows are fed specifically formulated diets that they then 

sort, this becomes “problematic” for bovine digestion. In sum, standardized diets and 

the formalization of nutritional science alongside the establishment of formal 

guidelines through the National Research Council, contribute to an imaginary of cows 

as in need of dietary discipline. 

 

Disciplining nutritional subjects 

I was frequently told that cows are creatures of habit. Nutritionists and 

farmers thus work to eliminate variation in feed. Yet cows sort according to 

idiosyncratic preferences, life stage, social dynamics within the herd, the weather, 

digestive upsets, and the feed offered. They were constantly varying their own diets 

in subtle ways even as the humans continued to imagine them as desirous of little to 

no change. However, the standardization of dairy cow diets has another key driver, 

which is to minimize stress. When feed is changed (e.g. if a farmer switches diets 

from mostly dry hay during the end of gestation to a production diet), there is a 
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transition period in which a lot of digestive issues consistently happen. Changing 

cows’ diets, while sometimes necessary, can be risky. 

A key driver for adoption of TMR diets has been the desire to incorporate 

cheap industrial byproducts from milling, manufacturing, and agriculture into cattle 

feed. In order to do so, these byproducts are measured according to characteristics 

such as digestable protein or vitamin content. Through evaluating byproducts as 

inputs of protein, vitamins, or carbohydrates, cows have come to eat the otherwise 

unimaginable; today dairy cattle on TMR diets frequently consume chicken litter, 

cottonseed, candy and chocolate, fish meal, and pork blood. These foods are only 

made appropriate as cattle feed through translation (Callon 1984) into abstract 

nutritional components. Such incorporation of industrial byproduct is not new. In the 

1990s, researchers attributed an epidemic of bovine spongiform encephalopathy, 

better known as mad cow disease, to the incorporation of cow bone and meat meal— 

the byproducts of slaughterhouses—into cattle feed.  

In Wisconsin, however, farmers regularly described feeding their cows to me 

as a form of “care,” inflecting both their sense of responsibility to the cows from 

whom they make a living and their feelings of affection for their cows. Social 

relations are still created and sustained, but they are unequal. Feeding cows might 

involve empathetic and compassionate registers, but it is done in the name of 

production.  

Feeding for production can lead to many issues for cows including acidosis, 

laminitis, and liver abscesses. The feeds and practices of feeding in dairy are also 
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shaped through trends in nutritional science, seed technologies, milk prices, state and 

federal legislation, consumer desires, and more.  

Feed therefore takes on many meanings at once. It becomes a technology for 

milk production as well as a form of intimacy and care between farmer and cow. Feed 

and feeding practices can also be a marker of a farmer’s skill as a manager. Many 

times I heard farmers or veterinarians remark on the skill of a farmer based on the 

state of their cows. If the cows were deemed too skinny then the farmer was by 

implication a poor manager. In contrast, cows with luster to their coats who come 

through the winter without losing too much weight were signs that a farmer “knows 

what they’re doing.”  In this way the ability to “taste like a cow” matters for both 

human-cow as well as human-human relations. Developing one’s sense for tasting 

like a cow means that one’s cows will fare better and that one’s social standing will 

similarly benefit. 

During my fieldwork, I milked cows and did chores on five different farms. 

Usually I was given “calf chores,” which involved weaning calves from milk to solid 

feed. There is of course a lot of variation in caring for calves, but it is possible to 

describe a pattern based on my experience of doing and observing calf chores on 

many farms.  

For the first few days after they are born, calves are given colostrum from 

their mother or another cow who recently “freshened” or calved. Then calves are 

switched to bottles of milk or a sweet-tasting “milk replacer.” Next, calves are taught 

to drink from buckets. I learned to train a calf to drink from a bucket by letting the 
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calf suck my fingers while slowly pulling my hand down into a bucket of milk and 

then repeating this until the calf learned to slurp up the milk on its own. After the 

calves finished their buckets of milk, I was taught to mix a bit of “calf starter” into the 

remaining milk at the bottom of the bucket and then to offer that to the calves. Calf 

starter is usually grain-based pellets or rolled feed. Calves must learn to eat grain 

because this is the basis for a production-oriented diet. Additionally, between milk 

feedings, calves are usually left with a bucket of water and bucket of calf starter with 

the assumption that they will eventually figure out how to eat and drink them on their 

own.  

In addition to problems with feed sorting, cows may refuse feed altogether. 

Angela, a dairy nutritionist that I rode along with several times, described how cows 

often refuse TMR feed when diets are not properly designed to mask the bitter flavors 

of added vitamins and minerals or when industrial byproducts vary in flavor or 

texture. When she designs diets for clients, she often includes feed flavorings in order 

to make the feed have a more appealing taste and to limit stress for cows when feed 

components change by maintaining aroma and flavor in the feed. Angela showed me 

a brochure from a company called QualiTech™ for dairy feed flavor enhancers with 

names such as “Caramel Delight,” “Accelerate Berry,” and “Butterscotch Savour.”  

At the time, I was surprised that cattle feed enhancers sounded more like ice cream or 

candy flavors. However, I now see how these flavors point to cultural perceptions 

around food provisioning as well as localized tastes in Wisconsin for sweet foods. 

Allow me a quick digression. 
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The adjustment to local eating practices is often a challenge for 

anthropologists entering the field. Before fieldwork, I spent many years participating 

in the “health food” worlds of California. I worked at farms, non-profit organizations, 

and cafés. There, sugar was not entirely absent, but there was a propensity toward 

limiting or completely abstaining from processed white sugars. In contrast, like most 

Wisconsinites, my hosts had strong proclivities toward sweet foods, often purchasing 

ready-made sweets and baking desserts in the evenings and on weekends. Unlike the 

general vilification of sugar and sweets that I experienced in California health worlds, 

my host families considered sweets to be part of a healthy diet as long as they were 

consumed in moderation. Furthermore, to my sensibilities, Wisconsin foods were 

ubiquitously sweet. Even when I was offered a glass of wine, the options might be 

“chocolate wine” or “cherry wine,” both of which would be syrupy sweet. Dinners at 

the houses of acquaintances and friends in Wisconsin included Jell-O as a side salad 

or whipped cream salad as part of the dinner plate. Restaurants, gas stations, and 

farmers usually offered coffee alongside sweetened and flavored creamers.  

While I lived with Barbara, a nurse who grew up on a farm in the area, I once 

had a visitor who stayed with us who did not enjoy sweet foods. Before my friend’s 

arrival, Barbara had generously baked a loaf of banana bread, a tray of chocolate bars, 

and a tray of Rice Krispie™ treats. This was a common activity for Barbara, who 

usually baked at least one sweet treat but usually more on her days off. My visitor left 

without partaking of any of Barbara’s home-baked goods. Barbara was upset and 

tearfully explained to me the rejection she felt after providing these foods that went 
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uneaten by my guest and myself. “Food is how I show love,” she told me. It is not 

surprising that food and food provisioning is imbued with affect and the kinds of 

relationship building spirit that giving material goods entails (Mauss 2000). What is 

interesting here however is that this sense of caring through food is extended to cows 

and that cultural proclivities toward sweetness (Mintz 1996) inform efforts to select 

feed and to make cattle feed palatable.  

Sweetness and sweet foods are understood to be a basic pleasurable good in 

Wisconsin. It is perhaps unsurprising then that in an effort to make cattle feed more 

palatable, farmers and nutritionists would make the feed sweeter and more like fruit 

or a dessert. Farmers and nutritionists often told me that cows enjoy sweet flavors, 

sometimes adding the phrase “much like humans.” For example, Jessica, a young 

farmer who had recently taken over her parents’ farm, described how her cows sort 

through the hay that Jessica’s husband cuts from their field: “I’ve seen cows go 

through and pick out the clover flowers. It’s sweet. Cows would go through and pick 

out all these flowers and then they’d go through all the rest. It tastes just like honey. I 

like it. So… cows’ll like it. I’ve seen them do it.” There is an assumption here that 

cows prefer sweet foods. But rather than refer to some kind of predetermined 

biological bovine taste preference, I would argue that dairy cows, like their humans, 

are cultural eaters. They learn as calves to eat grains and calf starter, which usually 

contains molasses. Therefore, it seems unsurprising that they might sort for these 

kinds of foods or prefer sweetened feeds.  
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Wisconsin dairy cows then are learning to eat foods that have cultural 

relevance and value as “good” in the sense that sweetness is understood to be a basic 

pleasure in life. But, like humans, cows also prefer some flavors over others, and they 

do not necessarily eat in standardized ways. Despite the dream of standardized eating 

that imbues the TMR philosophy of feeding cattle, on a daily basis, cows are 

frequently resisting an approach that treats them as homogenous eaters. Cows 

refusing to eat TMR mixtures or sorting the feed constitute the failures of anticipatory 

taste. This failure has been observed in numerous contexts when expert-others create 

meals or diet plans based on nutritional planning or other interests but which the 

eaters themselves—be they children or food aid recipients—refuse.  

In a very different context, Micah M. Trapp shows how Liberian refugees 

undermine the biopolitics of humanitarian food aid by refusing particular foodstuffs. 

Trapp argues that this refusal upends the logic of the “taste of necessity” by invoking 

the necessity of taste through sophisticated culinary transformations of humanitarian 

food aid as well as through using food to critique their positionality (Trapp 2016). 

Refugees thus resist the top-down and paternalistic food aid regime that would render 

them passive recipients. This refusal of standardized and nutrition-based eating 

demonstrates a significant form of food and taste-based resistance.  

Through TMR feeding, dairy nutritionists seek to render cows as passive 

recipients of standardized feed in a form of dietary biopolitical control. Cows 

undermine the politics of particular nutritional models of diet through expression of 

particular tastes and through food refusals. Indeed, the enormous amount of research 
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on how to make food palatable and the numerous businesses that market solutions, 

certainly seems to upend the logic of cows as passive subjects. Instead, cows become 

the consumers, and enormous amounts of effort go into figuring out what they will 

eat. In addition, they are cultural eaters: what and how they eat is shaped through 

idiosyncratic preferences and also through Midwestern proclivities toward sweet 

foods.  

 

Chapter conclusion 

Feeding cows on dairy farms evokes registers of responsibility and nurturing 

for Wisconsin dairy farmers. Yet the relations between humans and cows in dairy 

barns are oriented toward production and thus are not necessarily about providing the 

kinds of foods that are the most health-giving for cattle. Instead, farmers focus on 

increasing milk production and sustaining cow bodies enough to carry on in the work 

of producing milk, an attitude toward animal welfare in livestock agriculture that 

Donna Haraway describes as “just healthy enough” (2008). While most farmers grow 

at least some portion of their feed, feed averages around 30% of input costs for dairy 

farmers, and the price of feed has at times threatened to put farmers out of business. 

For example, the drought of 2012-2013 resulted in spikes in feed prices alongside 

crop failures. Many dairy farmers “paid to produce milk” that year, as they told me. 

Many did not survive. Purchasing feed is a potential risk that is also a key means by 

which dairy farmers have sought to improve their herd productivity. It is considered 

common sense in the dairy industry that improved feeding practices have enabled the 



   

 

 116 

unprecedented levels of milk production per cow that we see today. Dairy farmers 

seek to make a profit, which motivates farmers to find ways to meet particular energy 

and nutritional requirements through inexpensive materials. In turn, this requires 

training cows to develop tastes for particular kinds of feedstuffs and using products 

that can make byproducts that would normally be unpalatable to cows more 

appetizing. Furthermore, as herd sizes increase, nutritional needs intensify. The work 

of providing feed for dairy cows requires farmers and dairy nutritionists to bring 

together multiple discursive practices.  

In this chapter I focused on anticipatory taste and the formalization of 

nutritional knowledge as a means to examine the interwoven sets of skills and 

concerns that farmers and dairy nutritionists bring to bear on feeding dairy cows. 

Nutritionists in particular bridge discursive approaches to feed as they attempt to 

create diets that are palatable to cows, that will support and increase milk production, 

and that align with industry standards as defined by the National Research Council. 

This work requires disciplining of the senses both through on farm experiences as 

well as through the disciplined learning of formalized education in nutritional science.  

In diet design over the course of the 20th century, cows were reimagined as 

nutritional subjects in need of discipline. As farmers increasingly confined cows and 

fed them diets with increased amounts of energy-dense feeds, cows’ tendency to 

choose or sort their feed emerged as a problem. The energy-dense feeds that cows 

were trained to eat could also cause digestive upsets or even prove to be toxic in large 

amounts. Furthermore, cows were imagined as unable to choose their own feed when 
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measured by the parameters of the emergent abstract categories of a “complete and 

balanced diet.” Thus cows as unruly eaters were in need of discipline. TMR has 

proven to be the means of dietary discipline through a homogenized diet built on 

nutritionism. Yet the vision of the TMR in practice appears to be unattainable as the 

needs of ruminant digestion depend on feed that is not ground too finely. The dream 

of standardized feed proves impossible in the face of the lively complexity of dairy 

farms.  
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Chapter 3. Rumens: capitalist (in)digestions and care of the 

athlete-cow  

Dan Weissman is a dairy farmer with 350 milking cows. During one of my 

many visits to his farm he asked me to help him move cows in preparation for some 

routine hoof care. The hoof trimmers were just finishing putting together the metal 

chute used for trimming hooves, dehorning, and vaccinating. Dan and I helped to 

move metal gates around to create a walkway to the chute from another pen where a 

group of cows stood bunched against the far fence. Once everything was set up we 

walked toward the group of cattle with our arms out. Dan whistled to the cows and 

moved slowly toward them. They bunched tighter against the fence until one of them 

darted out. Others tried to follow but Dan darted between the first cow and the others. 

We then turned and walked behind the first cow whistling and waving our hands until 

she started down the chute.  

As she approached the chute, she tried to turn around, but Dan delivered a 

solid flat-handed slap to her rump along with a sharply uttered “hup! C’mon now 

Checkers!” driving her forward until the auto-catch headlock of the chute caught her 

neck between two rounded rubber bars. Checkers tried to jump backward and 

struggled to release her head a couple times before standing still in the chute. The 

hoof trimmers quickly swung sidebars into the chute to keep Checkers standing 

straight in the chute. They then attached a strap to one of Checker’s back feet and 

used the locking pulley system to raise her foot up. Then they raised the platform that 
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held the chute so they could work on the hoof without bending over. Pete, one of the 

hoof trimmers, took out what looked like an electric sander. He turned it on and 

pressed the quickly moving flat surface onto the bottom of Checker’s hoof. Small bits 

of hoof flew off and the hoof went from a manure-coated greenish-brown to a 

fingernail white. 

 

Figure 4: Checkers in the hoof trimming chute. Photo by the author. 

As Pete sanded further, Checkers jumped and bellowed. “She’s got a sore 

foot. Probably an abscess,” Dan said to me. Pete put down his sander and pulled out a 

curved metal tool. He used this to dig into Checker’s hoof and to cut off larger 

chunks. “There it is!” Pete said as blood squirted from Checker’s foot.  

“Yeah it’s an abscess,” said Dan. Dan put a hand on Checker’s flank and told 

me that most of his cows recover pretty quickly from these abscesses. Pete allowed 
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the blood to drain from the abscess and then pressed a piece of gauze with a pile of 

powdered antibiotic into the abscess, bandaged the hoof, and glued a plastic hoof 

cover to the opposite claw.  

Hoof treatments like the one described here are part of the everyday routine 

on dairy farms. 63 While trimming is important for cows who spend a lot of time on 

cement floors, the treatment of abscesses has also become routine. These abscesses 

are clearly painful for cows both as they walk around and in the course of their 

treatment. And treating them, though routine, is often an unpleasant experience for 

humans as well. On one occasion, I accompanied a vet who left a farm angry and 

upset after a cow was improperly secured and while in pain during the procedure, 

managed to flip herself onto her back, twisting her leg as it was still suspended in the 

air. While these procedures are unpleasant for both cows and humans, they have 

come to be routine and therefore a somewhat banal form of caring for cow bodies that 

are bred for ever-increasing milk production capacities. In the dairy industry, these 

abscesses—though they occur in cows’ feet—are commonly held to correspond to 

conditions within the rumen, the most capacious chamber of a cow’s gut. Pete 

explained this to me as he continued his work trimming hooves. On another occasion, 

                                                 

63 The periodicity of hoof care varies by farm. On some farms, one or two people will trim and care for 

hooves every day. On others hoof care happens once a week or once a month. On Dan’s farm, the hoof 

trimmers were hired consultants. I also saw farmers do the trimming themselves. When riding with 

veterinarians, I also saw veterinarians treat acute cases of foot issues such as hairy warts or abscesses.   

I am using the term “everyday” here not to indicate that hoof care happens every day but instead to 

invoke the ordinariness, the routine, and the quotidian nature of hoof care. This is partly due to 

increases in time spent standing on cement. Cement, hairy warts, and digestive/metabolic issues 

represent three of the main causes of laminitis in dairy cows.  
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farmer Lyal attributed his cows’ “sore feet” to “acidic stomach.” Veterinarian Bonnie 

also described this connection after we visited a farm where she had been called out 

to treat a particularly severe hoof abscess.  

While the means through which acidic conditions in rumens lead to problems 

in feet are not well understood, their linkage is increasingly an object of study in dairy 

research.64 Laminitis is one of the leading reasons that farmers cull dairy cows and 

thus represents both a major animal welfare concern as well as a source of financial 

loss for farmers. Yet despite the connection between diet and laminitis, production 

diets have become the standard form of feeding on the majority of farms.65 This is 

partly due to another commonly held understanding about high-producing cows, 

which is that their enhanced capacities to produce milk necessitate a diet that can 

meet their increased energy needs. In the dairy industry as well as a broader science 

of nutrition, energy is understood through an equation that is balanced when bodily 

energy needs equal energy provided by food. Diets without enough energy put dairy 

cows at risk of starvation or other forms of illness. Thus, farmers and dairy 

                                                 

64 “Laminitis-related hoof problems (sole, ulcer, white line, abscess, and solar hemorrhage) are 

typically one of the leading causes of lameness (Clarkson et al., 1996; Smilie et al., 1996; Warnick et 

al., 2001)… Laminitis has been associated with nutrition, specifically with acute and subacute ruminal 

acidosis (SARA) (Nocek, 1997; Vermunt, 2000). Although the exact relationship between SARA and 

laminitis is not known, one of the theories relates SARA-induced damage to the ruminal epithelium, 

allowing for the absorption of histamine and endotoxins. These and possibly other compounds disrupt 

normal circulation and cause inflammation within the hoof, leading to the condition commonly 

referred to as laminitis (Vermunt, 1992)” (Stone 2004:E13). 
65 It is worth noting that some farmers do resist these forms of feeding, namely farmers who transition 

to a low-input pasture-based feeding. These farmers stand to profit from value added grass-based 

cheese production. In addition, they select cattle breeds that are better adapted to grass-based diets.  
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nutritionists are in an impossible position in that they must feed cows high-energy 

diets that are, as I argue in this chapter, indigestible. 

By indigestible, I do not mean that cows cannot digest the feed that they are 

provided. On the contrary, cows and their gut symbionts are certainly up to the task. 

Feeds that can more quickly deliver energy are commonly known in the dairy 

industry as “highly digestible feeds” or “easily fermentable” because rumen microbes 

can easily breakdown starchy or finely chopped feed materials. But the results of this 

speedy breakdown, namely volatile fatty acids, accumulate too quickly, which can 

make cows sick or in severe cases can prove fatal. In other words, these diets, 

designed to speed up digestion, are toxic.66 Rumination, or the breakdown of fibrous 

plant material by a complex and flexible community of microbial organisms within 

the rumen, is characterized by slowness. It takes a long time for the community of 

bacteria, fungi, and protozoa to process dense fibers. Yet, dairy nutritionists and 

farmers use grain and finely chopped feeds to speed up digestion in cow rumens. This 

is a process familiar to capitalist production agriculture: applying scientific and 

industrial principles to speed up productive processes in order to accumulate value 

more quickly. 

In order to mitigate the harms of what are considered highly digestible diets, 

dairy nutritionists incorporate what I call dietary prostheses. Prostheses such as 

                                                 

66 Scholars in many disciplines have observed how speed figures as a central objective in agricultural 

(re)production as well as many other contexts. Some examples of work that look at how capitalist 

temporalities are brought to bear on biological processes through biotechnologies see (Gan 2017; 

Goodman and Redclift 1991 Boyd and Watts 1997) 
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antibiotics and buffering agents mitigate some of the harms of indigestible diets. Even 

with these dietary prostheses, designed to mitigate acute acidosis, recent and 

increasing evidence in dairy research points to widespread sub-acute acidic conditions 

in U.S. dairy cow rumens. Sub-acute ruminal acidosis (SARA) is difficult to measure 

because it fluctuates and does not usually present with immediate symptoms of 

illness. Indigestion, in the form of rumen acidity, is not contained by the rumen walls 

as the ethnographic vignette that opens this chapter suggests. Indigestion in the 

rumen, despite prosthetics that make diets digestible enough, impacts cow bodies in 

myriad ways. In this way, indigestible diets further enroll farmers and dairy 

nutritionists in ongoing regimes of care for the consequent harms of speedy diets.  

In order to both tinker with diets to both promote speed and mitigate the 

indigestibility of speedy diets, dairy nutritionists must attune to rumen microbial 

ecologies. Heather Paxson, in her study of raw milk cheese, argues that engagement 

with microbes by raw milk producers, consumers, and regulatory agencies represents 

an extension of biopolitics to “microbiopolitics: the creation of categories of 

microscopic biological agents; the anthropocentric evaluation of such agents; and the 

elaboration of appropriate human behaviors vis-à-vis microorganisms engaged in 

infection, inoculation, and digestion” (2008:17).67 

                                                 

67 In microbiopolitical dissent over whether and how to consume raw milk or “living” cheese, Paxson 

divides approaches to engaging with microbes into Pasteurian and Post-Pasteurian. Drawing on 

Latour’s examination of the approaches to hygiene and the resulting biopolitical organization of 

society from Pasteur’s discoveries (Latour 1988), Paxson describes the Food and Drug 

Administration’s (FDA) approach as Pasteurian. The FDA is interested in a kind of “clean sweep” 

form of hygiene that, based on assessments of risk and medicalized understandings of food, seeks to 

wipe out the “good” bugs along with the “bad.” On the other hand, Post-Pasteurians, “move beyond an 
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Much like the microbes that cheesemakers rely on for the production of raw 

milk cheese, rumen microbes are essential companion species (Haraway 2008, 

Paxson 2013) for the production of milk on dairy farms. Dairy nutritionists, like 

cheesemakers, work hard to attune (Abrahamsson and Bertoni 2014) to the 

mysterious activities and interactions of microbial worlds. The microbiopolitics of 

feeding cows through attending to rumen ecologies organizes farmers and dairy 

nutritionists around the projects of creating precisely quantified diets that maximize 

milk production and responding to the consequences of these diets.  

In order to show how dairy nutritionists and farmers feel obligated to provide 

high-energy diets, I refer to a common figuring of today’s high-producing cows as 

athletes. Athlete-cows, like athlete humans, require diets that support their enhanced 

performance. Based on an examination of current work on ruminant digestion and 

metabolism in dairy industry research as well as emerging theoretical approaches that 

foreground symbiosis, I show how rumination is a mysterious and only partially 

understood digestive process that is characteristically slow. The athlete-cow’s diet 

however is designed for speed. As cows are pushed for production and microbial 

ecosystems are asked to digest faster, nutritionists must tinker with and care for the 

rumen. In this form of microbiopolitics, dairy nutritionists and farmers must work, on 

                                                 

antiseptic attitude to embrace mold and bacteria as allies” (2008:18). In the dairy worlds of Wisconsin, 

dairy nutritionists and farmers work to navigate between these two dialectically opposed positions with 

regard to engaging microbes in the production of value. 



   

 

 125 

a daily basis, to address the very indigestibility that has become a necessary condition 

of high-milk production.  

This is the second chapter in this dissertation that addresses feeding practices 

on dairy farms. This double focus is necessary due to the central role that feeding 

technologies and practices play in the bioindustrialization of cow bodies. The 

disciplining of taste through TMR blending, as discussed in the previous chapter, is a 

practice that has facilitated the blending and provision of production diets. But TMR 

and production diets are not necessarily the same thing. Production diets can be 

blended into a TMR but they do not need to be blended to facilitate speedy digestion. 

For example, farmers who do not have access to the machinery required for TMR 

blending can feed production diets by pouring grain and concentrates on top of hay or 

“top dressing.” Therefore, the disciplining of cows as nutritional subjects is related to 

practices aimed at speeding up digestion even while these realms deserve close-

examination in separate chapters.  

 

Cultivating the athlete-cow 

Michael Pollan, in The Omnivore’s Dilemma: A Natural History of Four 

Meals (2006), attempts to track the industrial supply chain of cheap corn. This and 

similar popular press books on food and diet point to the central role of corn in the 

U.S. industrial food system and what is frequently referred to as “the obesity 
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epidemic.”68 As he follows corn through an industrial supply chain, Pollan describes 

how corn has become a key means for fattening feedlot cattle. Pollan makes an 

evolutionary argument that cattle are made sick by corn-based diets because they are 

predisposed to eat grass.69 While, to some extent, this chapter argues a similar point—

that production diets for cattle are indigestible—I also diverge from the reification of 

cattle as an unchanging product of evolution: a primordial cow.  

If Pollan had looked to dairy cows instead of beef cattle, he might have 

painted a different picture of how corn came to make up a significant portion of cattle 

feed. Pollan tells a familiar story of corn that shows how its proliferation has been 

shaped by geopolitical interests and government subsidies. Certainly, these political 

economic factors matter for the proliferation of corn whether it is fed to cattle on a 

feedlot or at a dairy farm. The difference is that corn and other grains are seen as a 

necessary part of dairy cow diets rather than a cheap means to fatten cattle. In other 

words, corn is optional and unnecessary for beef cattle; put those same cattle on 

pasture and they will not fatten quickly but they will survive and most likely have far 

fewer digestive issues.70  

                                                 

68 See Julie Guthman, “How Michael Pollan et al. Made Me Want to Eat Cheetos” (2007) and 

Weighing In: Obesity, Food Justice, and the Limits of Capitalism (2011) for discussions of how Pollan 

and other popular food writers vilify fatness and the contradictions that undermine the facile 

connections between obesity and increased consumption of “junk food.”  
69 I am leaving aside the point that corn is, botanically speaking, also a grass. The distinction that 

matters here is whether cattle are eating the grain produced by the grass or the fibrous stems and leaves 

and the ratio between these.  
70 According the narrative put forward by Pollan and others.  
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Conversely, corn and other large grains have come to be understood as 

essential for supporting the energy demands of high-producing dairy cows.71 In this 

sense, cows are not a static product of evolution in relation to the foods that they have 

evolved to eat. Instead, the understanding in dairy worlds is that dairy cows, through 

selective breeding, have become something other than the primordial cow. They have 

become specialized milk producers with enormous demands for energy that cannot be 

met by the grass that might support the primordial cow living in harmony with 

grasslands.  

This modern techno-cow who requires diets targeted toward her superior 

productivity was often described to me in the field through the metaphor of the 

“athlete.” In this case, the athlete metaphor shapes and is shaped by university 

research, dairy nutritionists, and farmers, all of whom see diets as a necessary means 

to support the cow-as-athlete. Angela, who had recently completed a master’s degree 

in dairy nutrition at the University of Wisconsin-Platteville, let me ride along with her 

as she visited farms. Angela had interned during her master’s program with a major 

animal feed company that offers myriad dietary supplements for dairy, beef, and 

swine operations. After her internship, the supplements company hired her as a full-

time nutritionist. Angela picked me up in her new company car, wearing a crisp new 

jacket with the company’s logo embroidered on it. At the first farm we visited, 

                                                 

71 See Melanie DuPuis, Nature’s Perfect Food: How Milk Became America’s Drink (2002), for a 

discussion of how alfalfa has also become an essential part of dairy cow diets, namely as a source of 

protein and forage.  
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Angela recommended adding more corn to the rations for lactating cows.72 We got 

back in the car and I asked her why cows needed grain in their diets. She told me: 

 Today’s cows are like athletes. They milk really hard and so you can’t just 

feed them hay. They really need more energy…Grain is kind of like a Power 

Bar™ that keeps them going and gives them more energy to keep up with 

production. 

 

On another occasion, Dan, a farmer who prided himself on keeping up with 

the latest research in nutrition, described his highest producing cows as athletes. Dan 

described how he worked with his nutritionist to formulate separate rations for the 

highest producing cows in order to support their enhanced nutritional needs. Not only 

farmers but also industry magazines and advertisements freely compare cows to 

athletes. For example, Dairy Herd Management, a magazine I frequently saw 

scattered across tables and desks at farms published an article in 2011 titled “The 

bovine athlete.” In that article, veterinarian Brian Gerloff claims,  

The tremendous amount of metabolic work done by dairy cows rivals that of 

the toughest, strongest athletes. For example a cow producing 110 pounds of 

3.5 percent butterfat milk per day is secreting 34.5 megacalories of energy in 

her milk daily. Including maintenance, this requires her to generate 44.2 

megacalories of energy for lactation per day. In relation to the amount of 

energy humans use, this equates roughly to a person running 1.5 marathons 

per day. And, the cow does it every day, day after day! 

 

The metaphor of the athlete-cow is apt in many ways. As Emily Martin has 

shown, metaphors in biomedical science are both shaped by and shaping cultural 

                                                 

72 Usually farms tailor feeds to different reproductive and age-based cohorts. A most basic division 

would be calves, heifers, lactating cows, and dry cows. Sometimes the diets are also tailored to 

production levels. For example a farm may separate cows into groups of 20 or so and then feed them 

diets that vary in percentages of protein and carbohydrates based on the average pounds of milk per 

cow in that group.  
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notions of gender, personhood, and economic logics (1994; 2001). High-producing 

cows and the biomedical sciences that seek to produce them are comparable to 

athletes and the sports medicine that seeks to both optimize athletic performance and 

to temper the bodily break down that results from pushing bodies toward ever 

receding goals of strength and endurance.73  

The athlete-cow draws attention to the competitive and individualistic nature 

of efforts to increase milk production per cow. At dairy shows and in breed 

organization record books, individual cows win awards based on pounds of milk per 

lactation or lifetime milk production. On farms, farmers often describe with 

admiration the “top milkers” in their herds. At farmer Lyndsey’s, she would often tell 

me the names of the top 3 or 4 cows after a milk tester came.74 Thus cow-athletes 

                                                 

73 John Borneman’s (1988) comparative study on light-horse breeding in the United States and Europe 

demonstrates how national identity, historical state formation, geopolitics, cultural aesthetics of value, 

and racial ideologies inform what are taken by horse breeders to be natural characteristics of horses. 

Borneman describes how the “single performance criterion is also the basic generative structuring 

principle of the continental European horse world” (1988: 29). Performance in light-horse breeding is 

based on conformation traits related to three “pure gaits:” walk, trot, canter. In dairy cow breeding, 

standards of performance that shape breeding and accolades in national and international show rings 

vary by breeds and by context. While dairy cattle judges at national and international shows claim to 

reward functional characteristics, these traits are not always held to be valuable for life on farms (see 

Grasseni 2005). I am describing another meaning of performance, which is enacted through quantified 

metrics of production in Wisconsin dairy worlds. Milk production and high milk fat percentages (the 

latter of which is more important for value-added products such as cheese, butter, and ice cream) are 

the performance criteria for dairy cattle in breed catalogues, industry publications, dairy shows that 

judge specifically on production, and among breeders focused on dairy cow improvement.  

Furthermore, the lively and growing anthropological literature on sport has much to offer for thinking 

about bodies in relation to sporting culture and other topics relevant to this chapter. I am invoking the 

athlete-cow as an emic way for understanding cow bodies and their enhanced capacities. This chapter 

shows how the figuration of a cow as an athlete organizes feeding practices through specific concerns 

with energy provisioning and approaches to shaping digestion and metabolism through diet. While the 

anthropology of sport could be helpful in a future version of this chapter, it is currently beyond the 

scope of inquiry. For more on the history and emerging interests in this field see (Besnier and Brownell 

2012, Carter 2002).  
74 Most farmers that I met during fieldwork had milk testers come once a month to test each cow for 

amount of milk per milking and other metrics such as somatic cell count.  
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bring social status and monetary prizes to their owners in arenas of public 

performance and display such as cattle show arenas, dairy magazines, and breed 

organization record books.75 When cow-athletes “milk hard,” this is analogous to 

“working hard” as producing milk and calves is the work that cows do on a dairy 

farm.  Top milkers in herds on farms therefore earn recognition and admiration from 

farmers through their capacities to produce calves and milk.  

The athlete-cow, with increased capacities for production, is understood to be 

the product of breeding. And these cows’ athletic capacities are understood to be 

genetic in nature. Farmers and nutrition consultants that I talked to about diets, 

described feeling a responsibility to formulate diets that support what are understood 

to be innate genetic capacities. Thus, the achievements of scientific production-

oriented breeding are understood to place a moral and practical imperative on farmers 

in particular. If their cows are not meeting particular metrics, then this logic implies 

that it is a failure on the part of the farmer who is not helping the athlete cow to 

realize their “genetic potential.”  

Dan Weissman described to me the pressure he felt after purchasing a small 

herd of what he called “expensive” heifers and cows. Only after purchasing these 

“genetically superior” cows did he start to rely on a dairy nutritionist to formulate his 

feed rations.76 Previously, Dan had largely relied on his and his father’s experiences 

                                                 

75 Brownell’s work (1995, 2008) on “body culture” through participant-observation on Beijing 

University’s track and field team has been influential in anthropology for studies on bodies, athletic 

training, national projects, and embodied cultural techniques. See also Borneman (1988).  
76 I describe the increased use of consultants in more depth in “Chapter 1: Disciplined palates: 

anticipatory taste and the making of bovine nutritional subjects.” As a reminder, Jackson-Smith and 
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as lifelong dairy farmers as his main source of information on feed. Dan described to 

me how he felt it would be wasteful to treat these cows like “any old cow” and that 

doing so might also make them sick. Dan thus invoked both the extraordinariness of 

these “elite” cows and the consequent pressure that he felt to take special precautions 

in how he feeds them.  

Speed, then, becomes the goal for diets tailored to support athlete-cows. The 

fine-tuning of athlete-cows, whose sport is producing milk, involves pushing the 

cow’s gut to more quickly convert feed into available energy. And in order to produce 

this faster conversion, dairy nutritionists focus on the rumen, which is understood to 

be the most significant section of the gut for bovine digestion. Fibrous plant materials 

like hay take a long time for rumen microbes to break down. Corn and other large 

cereal grains such as sorghum, barley, and oats can more quickly be broken down, 

particularly when they have been ground to increase surface area where microbes in 

the rumen can quickly attach and do their work. These are commonly referred to as 

“highly-digestible feeds” or “readily fermentable carbohydrates” in order to describe 

the speed at which these materials can be converted by microbes into acids that can 

be absorbed into the cow’s bloodstream.  

                                                 

Powell (2000) found that 78% of the respondents in their survey of 98 Wisconsin dairy farmers relied 

on some kind of consultant for diet design. Of that 78%, the vast majority relied on dairy nutritionists 

working through feed mills that offered a variety of services to members who purchase feed and other 

supplies. Respondents to that survey also to a smaller degree relied on independent dairy nutritionists, 

veterinarians, and feed dealers. While I did not conduct a survey on consulting, I found that my 

experience fit well with the findings of Jackson-Smith and Powell in that I observed that farmers relied 

on their experience and dairy nutritionists from feed mills the most and to a lesser extent on other 

sources of information. 
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While dairy nutritionists design diets to more quickly deliver nutrients and 

energy as a means to support athlete-cows, they also design diets to “push” cows to 

produce more milk. As avernacular term in Wisconsin dairy worlds, pushing cows 

means to use infrastructural, dietary, or pharmaceutical means to make cows produce 

more milk per milking, per lactation, and per lifetime. It is another version of the 

athlete-cow that is not about meeting genetic potential but instead about using diet to 

encourage more milk production from cow bodies beyond what they might do 

otherwise. John, a dairy nutritionist who I accompanied numerous times, told me 

repeatedly that dairy nutritionists can help farmers to make gains in milk production 

but not endlessly.  

In John’s words, “farmers can yell at their nutritionist all they want, but 

there’s only so much we can do with diet. The rest is management and genetics.” 

Thus, diet is one tool among others for increasing production. John and Angela both 

estimated to me that they could influence around 25% of milk production. But they 

did describe dairy nutrition as an evolving field that was always adding new ways to 

alter digestion and deliver more nutrients faster. 

 

Ruminant (in)digestion  

When you think of a cow, you probably envision an animal grazing, eating 

grass, and perhaps producing methane at her other end. However, cows cannot 

do this. Their bovine genome does not encode proteins with the enzymatic 

activity needed to digest cellulose. What the cow does is chew the grass and 

maintain a symbiotic community of microorganisms in her gut. It is this 

population of gut symbionts that digests the grass and makes the cow possible. 

(Gilbert 2017) 
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Digestion takes us right into the central role of symbiosis in how organisms 

make a living on earth (Gilbert et al. 2012, Haraway 2008, Margulis 1991). As 

Gilbert shows, cows and their gut symbionts are a dream example of the holobiont 

concept (Gilbert et al. 2012, Margulis 1991, Rosenburg et al. 2007).77 The holobiont 

moves understanding of an organism from that of an individual to that of host plus 

myriad symbionts, thus undermining previous reliance on individualistic versions of 

organisms (Gilbert et al. 2012; Gilbert 2017).78 Numerous scholars have shown how 

symbionts that make up the holobiont are essential for ecological, evolutionary, and 

developmental relations. Lynn Margulis drew much-needed attention to symbiosis as 

central to evolutionary and ecological life in Western life sciences. Scott Gilbert 

(2010) has proposed symbiopoeisis as a concept that shows how symbionts are also 

key for developmental processes.  

Symbiopoeisis, or “becoming with,” brings us into the ways that organisms 

only come into being through relations. Like coral (Rosenburg et al. 2007) and squid-

vibrio bacteria (McFall-Ngai 2017) gut microbes and cows are interdependent. As 

Gilbert says above, a cow would not be a cow without them. The rumen, one of the 

                                                 

77 While Gilbert and others tend to use the holobiont concept as an expanded version of organisms 

from individual to host plus symbionts, Donna Haraway uses holobiont to describe a composite where 

all participants are symbionts (2017). 
78 Ecological Evolutionary Developmental Biology, commonly referred to EcoEvoDevo, brings 

together transdisciplinary work that bridges previous disciplinary boundaries along with increased 

attention to symbiosis as central to how organisms come into being in concert with other organisms. 

See Gordan (2017) for more on what she calls “the Postmodern Synthesis.”  
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four chambers of a cow’s stomach, is particularly important for understanding the 

special capabilities of cow-microbe symbiopoeisis.  

The rumen defines ruminant digestion by providing the special capacity to 

digest fibrous plant materials. This difficult task of breaking down structural plant 

polysacccharides such as cellulose, hemicelluloses and pectins is something that 

humans and their gut microbes are not up to (Hobson 1997, Van Soest 1994). In order 

to accomplish cellulose digestion, the cow holobiont evolved a large “fermentation 

vat,” or rumen, which has, over evolutionary time, meant the swelling of the barrel of 

the cow’s body to accommodate this large chamber (Van Vuure 2005: 213).79 

Symbiosis is at the heart of this kind of evolutionary innovation (Margulis and Fester 

1991). This capacious chamber can accommodate large amounts of material that stay 

there for a long time. These long timescales are necessary for getting sufficient 

nutrients from fibrous materials that are low in nutrient density.  

The actions required to turn fibrous materials into other forms takes time. 

Furthermore, rumination and the conditions of life for both cow and microbial 

symbionts are carefully maintained through collaborative ongoing activities by both. I 

use the term “homeostasis” not to argue that a cow is static or unchanging but to 

describe a state that the cow holobiont produces in order to continue living. Through 

particular interconnected activities, cows and gut microbes make it possible to 

                                                 

79 For comparison, consider how the “rumen in a browser is relatively small and built to enable the fast 

passage of plant material and the fast intake of nutrients through large papillae in the stomach 

wall…The grazer possesses a relatively large rumen, which can hold plant material for a long time” 

(Van Vuure 2005:213). 
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continue living and digesting even when the rumen is asked to digest a variety of 

materials. Even on a pasture, cows eat many kinds of plants, along with bits of soil or 

rocks, innumerable other microbes, and many kinds of potentially harmful chemicals, 

organisms, and objects. Through coordinated actions, however, the holobiont can 

maintain life despite all the usual variability of eating.    

The ability of the cow holobiont to maintain homeostasis is destabilized 

through production diets that seek to induce speed. In order to show how this speed 

creates indigestion, I will first briefly describe selected processes of cow digestion, 

drawing on work by biologists and ecologists.  

When adult cows eat, the cow does some initial chewing and then swallows 

the feed. The feed enters the rumen which instigates repeated contractions by the 

ruminal wall that move the food around, mixing feed with fluid and microbes.80 

These ruminal contractions are essential for continued digestion because they move 

feed around through recursive indigestion and they mix feed with microbe-filled 

                                                 

80 “Key aspects of rumen fermentation are understood to be regulated by particular microbial groups 

that can be broadly divided into 4 main taxa: bacteria, protozoa, anaerobic fungi, and methanogens. 

Rumen bacteria represent possibly the most important and diverse microbial group and have 

traditionally been classified in accordance with their main metabolic activity: fibrolytic 

(e.g. Ruminococcus albus, Ruminococcus flavefaciens, Fibrobacter succinogenes, and Butyrivibrio 

fibrisolvens), amylolytic (e.g. Selenomonas ruminantium, Streptococcus bovis), proteolytic 

(e.g. Prevotella spp.), lipolytic (e.g. Anaerovibrio lipolytica), lactate producers (e.g. S. bovis and S. 

ruminantium), and lactate consumers (e.g. Megasphaera elsdenii). In contrast to the rumen bacteria, 

the activity of the other 3 major ruminal taxa is more focused. Rumen protozoa are able to degrade 

fiber, but their role in bacterial predation has a deleterious effect in terms of N utilization (1). 

Anaerobic fungi also have a broad range of potent polysaccharide-degrading enzymes and are active 

fiber degraders, particularly when low-quality diets are consumed (5). Methanogens belong to the 

domain archaea and produce methane using CO2 as a carbon source and H2 as the main electron donor 

(6). Despite the wealth of knowledge that has been gained in recent years, interactions among these 

microbial groups, rumen fermentation, and the host's metabolism are not yet fully understood” 

(Belanche et al 2012). 
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rumen liquid. When these contractions slow or stop, so does digestion. When cows 

eat too little forage, these contractions slow down or even stop, effectively halting 

digestion (Stone 2004). Thus, the contractions are linked to the kind of feed eaten as 

well as the pH in the rumen, they are anatomical responses to microbe activity and 

ingested feed.   

Structurally, the rumen is made up of three parts, an upper space filled with 

gases, a floating ruminal mat made up of larger feed particles, and an area below the 

mat filled with liquid and denser feeds. Microbes cling to the mat and begin the 

breakdown of materials. After feed enters the rumen, the larger particles join the 

ruminal mat while denser particles (grain and other concentrates) float to the bottom. 

Ruminal liquid is filled with large amounts of microbes (Hobson 1997, Kamra 2005). 

The cow regurgitates wads of food into her mouth and then chews this wad or bolus 

repeatedly before swallowing it again.  

This process is commonly referred to as “chewing cud” and is widely held as 

a sign of cow health and contentment among farmers and dairy experts. Many times 

farmers have walked me through their milking barns after milking and pointed to the 

“beautiful” sight of cows laying on mattresses and chewing their cud. One time, 

farmer Lyal laughed heartily while I helped him milk because one of his favorite 

cows chewed her cud throughout the milking. When I asked why it made him laugh 

so hard, he replied, “She doesn’t care that she’s getting milked, she’s just chewing 

away content as can be.” The importance of chewing the cud cannot be overstated for 

ruminant digestion. Not only does chewing cud help to make feed particles smaller 
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and mix them with digestive microbes, but it also stimulates saliva production. This 

saliva acts as an important buffering agent, helping to maintain a mid-range pH (6-7), 

the ideal environment for rumen microbes. Thus, cud chewing is understood as both a 

sign of cow emotional well-being and active digestion.  

After some cud chewing, the cow then swallows the bolus so that it then re-

enters the rumen. Fungi, bacteria, and protozoa process the feed materials into acids 

that are then absorbed through the walls of the rumen where they enter the 

“bloodstream and [are] finally converted into the sugars and lipids required by the 

animal for energy and tissue-building” (Hobson 1997). To be clear, the work of 

microbes begins as soon as cows ingest feed, but fibrous materials require extra work 

and must be chewed repeatedly. Rumination is thus a recursive process of digestion 

where rumen contents move back-and-forth between the cow’s mouth and rumen.  

Throughout rumination, the cow holobiont demonstrates several forms of self-

regulation in order to maintain homeostasis. Among other actions to promote 

continued survival and conditions for digestion, the cow holobiont adapts to 

variations in diet through anatomical changes in the ruminal wall and shifts in 

microbial composition of the rumen. For instance, the rumen wall can increase its 

surface area and therefore its capacity to absorb volatile fatty acids (VFAs) through 

lengthening the “finger-like papilleae” or absorptive structures that line the rumen 

wall. In addition, when particular acids increase in the rumen, the microbes that 

utilize those acids proliferate, thereby tempering the increases in those acids. For 

example, when starch-utilizing bacteria that produce lactic acid increase in response 
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to more dietary starch, the lactic acids may begin to accumulate beyond the 

absorptive capacities of the rumen walls. Given a few days, the lactic acid-utilizing 

bacteria can proliferate, thereby tempering the lactic acid build up. In this way both 

the cow and the ruminal microbes can respond to variations in diet.  

When calves drink milk, their rumen is not much larger than any other 

chamber of their stomachs. As calves start to eat little bits of solid feed, some of this 

feed passes into the undeveloped rumen along with microbes. The rumen is “seeded” 

with microbes from innumerable sources, including exposure to manure and saliva 

from other herd members, airborne microorganisms, humans and farm implements, 

ingested plants and feeds, and sometimes through inoculations or probiotics added to 

milk (Hobson 1997). This early microbial action spurs the development of the rumen. 

This shows the importance of symbiosis between gut microbes and cow hosts to the 

development, or symbiopoeisis, of cow becoming with. It is the action of microbes 

that instigates the development of the rumen chamber, not a predetermined genetic 

anatomical destiny.  

This seeding of the rumen is not something that takes place only among calves 

with inchoate rumens: new microbes constantly enter the rumen and live, die, or pass 

through according to their abilities to exist in the rumen. The rumen therefore 

functions as a ‘dynamic steady state’ (Hobson 1997; Van Soest 1994). The 

continuous flood of microorganisms that have the potential to make a living and aid 

in digestion in the rumen allows for some flexibility in the rumen populations that 

allow cows to be fairly adaptable to feed changes. But the specific PH that rumens 
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generally maintain owes to the niche-making capacities of the microbes generally 

found in rumens. There are, to this day, unknown numbers of microbial species living 

in cow rumens. Many of these species cannot be cultured and therefore have not been 

added to the extensive lists of protozoa, bacteria, and fungi found in rumens thus far 

(Kamra 2005).   

Smaller particles exit the rumen along with liquid and microbes. Feed then 

enters the omasum, which is where much of the liquid gets absorbed. From the 

omasum, microbes and food particles then travel to the abomasum, which functions 

closer to a human stomach. Here digestion takes place through acid and enzyme 

secretion. These acids kill rumen microbes, which then become an important source 

of protein for the cow. Biologists estimate that rumen microbes provide around 80% 

of the needed protein for cows (Hobson 1994). Gut microbes not only convert feed 

but their bodies, further in the cows’ gut become nutrients themselves.  

Through this description of current understandings of ruminant digestion and 

cows as holobionts, I want to draw the reader’s attention to an emergent cow in the 

biological sciences. This cow is no longer—or never was—an individual (Gilbert 

2012). Instead, cows are newly understood as complex ecologies of interaction. 

Because cows are an important agricultural animal, the move from the study of 

ecological interaction and theoretical approaches to understanding what a cow is 

moves quickly into commercial application. As described in Chapter 1, the 

agricultural research complex that includes USDA research stations, land-grant 

institutions, and agribusiness has facilitated the paired projects of investigation into 
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the biological workings of livestock animal bodies as well as the application of this 

work toward commercial purposes.  

Dairy nutritionists are unlikely to use the term “holobiont,” but they are 

working with knowledge based in biological understandings of cows as they design 

diets. Their approach, which targets the rumen as the key site for speeding up the 

conversion of feed into energy, builds on cow biology and ruminant ecology. Dairy 

nutritionists therefore must not only engage with the eating cow but also with what 

they understand as an ecology within the cow. This ecology is barely understood 

since it involves an enormous number and forms of microscopic interaction. 

Furthermore, the microbial biodiversity of cow rumens is only partially understood 

since many of the microbes that inhabit rumens have not successfully been cultured. 

Dairy nutritionists simplify or “black-box” (Latour 1987) complex interactions 

between cows, rumen ecologies, and feed as they work to support and increase milk 

production through diet. What this shows is that scientific approaches to 

understanding cows as in symbiotic relation with rumen microbes, and the rumen as 

the most significant feature of bovine digestion, direct nutritional approaches to 

increased production toward the rumen as an ecology within the cow. Since cows 

metabolic needs are understood to be enhanced through scientific breeding, dairy 

nutritionists see their job as pushing rumen microbes toward intensified digestion in 

order to support the cow. 

  



   

 

 141 

Speeding things up or the indigestibility of production diets 

Rumination is slow. Currently, the key means for speeding up the conversion 

of feed to nutrients is by adding concentrates to dairy cow diets. As previously 

mentioned, concentrates are a category of what are considered energy dense feeds 

that derive from various grains including corn, barley, oats, sorghum as well as 

industrial byproducts such as beet pulp, citrus pulp, soya hulls, and more. 

Concentrates can also include materials added to increase protein content such as 

pork blood or fish meal. Grain makes up the vast majority of the bulk in concentrates. 

Dairy nutritionists that I worked with often recommended diets that ranged from 50% 

to 80% concentrates, most of which is grain-based.81 As the percentage of 

concentrates climbs in a diet, the percentage of forage shrinks. Thus, production diets 

are sometimes referred to as “low-forage diets.”  

Production diets are indigestible. Cows and their gut symbionts are fully 

capable of digesting small amounts of starchy carbohydrates, but large amounts of 

grain cause acidosis. Again, the problem is speed. When digestion is sped up through 

“readily fermentable” or “highly digestible” feeds, acids accumulate. They 

accumulate because the rumen walls cannot absorb the acids quickly enough to keep 

up with increased production of acids by microbes in the rumen. The accumulation of 

                                                 

81 Some farmers that I worked with included far less grain, at around 30% of the Total Mixed Ration 

(TMR). And still other farmers, had less precise measurements because they formulated their own diets 

that varied based on what kinds of feed they had in storage or were able to purchase affordably. 

Several farmers that I worked with did not use a TMR mix and did not rely on advice from a 

nutritionist. They were more likely to troubleshoot with a veterinarian or a neighbor. Farmers that did 

not rely on a nutritionist sometimes accessed informational materials on nutrition from Cooperative 

Extension materials or other online resources. 
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acids causes health problems for cows, shifts the microbial ecosystem in the rumen, 

and, in extreme cases, causes death or leads to culling cows from herds. Large 

amounts of grain, particularly after a period of not eating or due to a sudden increase, 

are toxic for cattle. Acute acidosis, or a sudden and severe drop in ruminal pH, from 

sudden consumption of grain or other concentrates presents as “complete anorexia, 

abdominal pain, tachycardia, tachypnea, diarrhea, lethargy, staggering, recumbency 

and death” (Krause and Oetzel 2006). Cows and their symbionts who survive acute 

acidosis may never fully recover because of shifts in the rumen ecosystem and the 

damage that acidosis wreaks on the rumen walls (Owens 1998). While acute acidosis 

illustrates the potential toxicity of grain for cows, a much more common problem has 

recently gained increased attention among dairy and beef industry researchers: 

Subacute Ruminal Acidosis (SARA).  

SARA—defined through sporadic reductions in ruminal PH to 5.0-5.5 for 

variable periods of time—is difficult to observe because the ruminal PH frequently 

recovers from bouts of acidity. Furthermore, the prevalence of SARA in dairy herds 

is under-studied even while it represents “the most important nutritional disease 

affecting dairy cattle” (Abdela 2016: 193; see also Enemark 2008). Researchers 

estimate that around 20-30% of dairy cattle in U.S. dairy herds suffer from SARA, 

with higher rates in “well-managed herds” (Abdela 2016, Plaizier et al. 2014, 

Enemark 2008). SARA incurs “long-term devastating health and economic 

consequences [for] dairy cattle, which include feed intake depression, fluctuations in 

feed intake, reduced diet digestibility, reduced milk yield, reduced milk fat percent, 
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gastrointestinal damage, liver abscesses, and lameness” (Abdela 2016; see also 

Krause and Oetzel 2006, Plaizier et al. 2008, Radostits et al 2006). Both acute 

acidosis and SARA demonstrate how diets designed for speed are indigestible.  

Diets designed for speed keep cows in a state of indigestion that always 

verges on collapse. Quite literally, in acidic conditions, the ruminal mat can break 

apart and collapse. Acidosis in both the rare but severe acute form and in the very 

common but less harmful form (SARA) interrupt the cow holobiont’s capacities for 

maintaining homeostasis. The accumulated acids of a speedy diet cannot be absorbed 

quickly enough. Indigestion shows up throughout cows’ bodies. In the rumen it can 

create ulcers where gut microbial symbionts may turn pathogenic through 

proliferating and infecting these ulcers. Acids also accumulate in cows’ bloodstreams, 

so production diets cause indigestion far beyond the gut: they cause foot abscesses 

and liver abscesses. Furthermore, speedy diets matter beyond the cow. Speedy diets 

and the resulting acidic conditions contribute to the proliferation and shedding of E. 

coli O157:H7or entohemmorhagic E. coli, which is tied to human deaths and 

foodborne illness (Jacob 2009).  

The ills of production diets mean that dairy nutritionists and farmers must 

work to mitigate the resulting problems for cows. In particular, farmers and experts 

work to create “balance” through designing diets that promote milk production and 

meet the needs of the athlete-cow, while also working to temper the indigestibility of 

these diets for cow holobionts through the incorporation of dietary prostheses.  
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Caring for the rumen 

I met Kevin in front of a large grain bin that dwarfed the attached office 

buildings. Besides a truck waiting to pick up a load of mixed feed for a nearby farm, 

ours were the only cars in the small parking lot. Kevin works as a dairy nutritionist 

with one of the largest member-owned cooperative service organizations in 

Wisconsin. These organizations offer a variety of products and services from propane 

delivery to crop seeds to pet food. Animal nutrition, with a focus on dairy, is one of 

the main divisions. As I followed Kevin into the building, he explained that one of his 

customers had called the day before and mentioned that his lactating dairy cows were 

losing weight. Kevin said that we would head over to this dairy first to talk with 

farmer Mike Hageman and to try to pinpoint the issues that might be causing weight 

loss in these cows.  

“Mike has some really high producing cows and he’s a really good customer 

of Badger Cooperative Services so I moved him to the top of my schedule,” Kevin 

said as we picked up a plastic pitcher, a grain sieve, and some laminated cards with 

pictures of manure labeled with arrows and information. 82  

As we drove at a faster-than-my-comfort-level pace through snow-covered 

fields interspersed with houses, barns, and silos, Kevin checked his email, texted with 

customers, and called colleagues to swap corn seed prices or catch up on gossip. 

Empty plastic bottles of Pepsi and 5-hour energy were scattered throughout Kevin’s 

                                                 

82 This is a pseudonym for a comparable service cooperative.  
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car-office. Between calls through his car’s Bluetooth, Kevin explained that Mike 

Hageman had recently expanded his heard from 200 to 500 milking cows in order to 

pay for a new milking parlor. A dog barked and chased Kevin’s car as we parked. 

Mike looked to be in his 60s as he came out of his front door yelling at the dog to 

“quit yapping.” After some gossip and joking banter, Kevin asked, “So the girls are 

gettin’ skinny on ya are they?”  

“Yeah well I suppose they are,” Mike responded. “It’s only them ones in the 

barn there that are getting skinny. Them’s the high producing ones. The milk tester 

was out this week and there weren’t too much change there with the numbers. But 

they’re looking skinny to me. It could be the barn’s too crowded. It’s been a hard 

winter though too ya know.”  

Kevin responded with a “yeah I suppose” and said that we would screen some 

manure to see if we could learn anything from that. Mike said he had some calls to 

make and went back into the house. Kevin and I walked into a long barn with cows 

on either side resting on mattresses or staring at us with their heads through the 

headlocks that flanked the passageway on both sides. Kevin said to me, “First I 

always like to walk the cows,” meaning that he walks around looking for general 

issues. I asked him to say what he was noticing as he looked around the barn and he 

described observations about how many cows were standing versus laying down, how 

many were chewing their cud, the brightness of the cows’ eyes, the general body 

condition of the cows, the amount of feed in the feed alleys, and the appearance of the 

feed in terms of particle size and mixture.  
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Whenever one of the cows defecated, Kevin would put a finger in the air to 

stop conversation, listen, and then comment on whether the sound of the manure 

hitting the pavement sounded “about right” or “too runny.”  

Soon we squeezed into the pen through a gap in the headlocks. Kevin walked 

up to a cow resting on a mattress. The cow, whose ear tag read ‘Tulip” in hand-

written permanent pen, stood up and turned her large head back to stare at us. “Wait 

for it…” said Kevin.83 Tulip arched her back a bit, raised her tail, and started to 

defecate. Kevin reached out with the grain sieve and caught about two cups of 

manure. Then he washed the manure by dipping the plastic pitcher into the cows’ 

water trough and pouring the water over the grain sieve of manure. He did this several 

times while holding the sieve between his boots and jiggling the sieve gently. Finally, 

he picked up the sieve again and looked closely, tilting the sieve in the light, and 

selecting thin fibrous particles or corn grains to look at more closely.  

“I’m seeing a lot of really loose manure around here. It’s foamy too. And if 

you look here…here you can see there’s a lot of corn in big kernels going right 

through the cows. That’s all undigested and basically it’s waste and it’s not efficient. 

It looks like their diets might be too hot.” 

                                                 

83 Many cows had both names and numbers on their ear tags. They usually had numbers that are herd-

based as well as tags registered through breed organizations. Sometimes these numbers are the same 

and other times they are not. The tags come with printed numbers that can be specified when ordered. 

Sometimes names were printed on tags but often they were simply written in permanent marker above 

the printed numbers.  
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Figure 5: The author examining manure with a dairy nutritionist. Photo by Jessica 

Partington. 

Kevin’s description of the diet as “hot” refers not to the temperature of the 

feed, but to the temperature of the rumen. When Kevin “walks the cows” and when 

he examines manure, he is trying to diagnose what is going on throughout the cow’s 

gut with a particular focus on their rumen. The rumen, which is the largest chamber 

of the four-chambered cow stomach, is understood by dairy nutritionists as the most 

important part of the cow’s gut for digestion and therefore figures as the main target 

of their efforts to support or push for higher milk production through diet. As several 

dairy nutritionists put it, “it’s all about feeding the rumen.”  

Angela, another dairy nutritionist, told me that her job is to help dairy farmers 

to achieve high milk production through finding a “happy balance in that microbial 

universe inside the rumen.” By “balance,” Angela means that her diet design aims to 

provide feed that can meet the energy demands of cows with high capacities for milk 

production while also mitigating the indigestibility of this kind of diet for cow 

holobionts. Angela, like other dairy nutritionists and farmers, often described food 
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provisioning as a form of caring practice.84 What this care through feed means in an 

industry under pressure for optimizing milk production per cow is providing a diet 

that becomes a sort of necessary evil.  

The dairy nutritionist designing a production diet seeks to care for cows by 

helping them to get enough energy in their diets while also providing prostheses for 

these necessarily indigestible high-energy diets. There are two interrelated meanings 

of balance here. The first meaning of balance invokes a view of the body that has 

been paradigmatic in nutritional discourses since the end of the 19th century; the 

energy balance model.85 The second meaning of balance describes the active 

tinkering that dairy nutritionists and farmers must perform in order to deal with the 

problems that arise out of high-energy diets.  

The goal of balanced diets among dairy nutritionists demonstrates the 

mechanistic view of the body inherent in much of nutritional science understandings 

of the relations between food and bodies. As Julie Guthman has shown, the energy 

balance model of the body shapes the way that obesity research establishes obesity as 

a problem; directs attention to particular causes and consequences; and delimits the 

kinds of “solutions” that are proposed (2011). The energy balance model basically 

frames obesity as a problem of the relationship between calorie consumption and 

                                                 

84 See “Chapter 1: Disciplined palates: anticipatory taste and the making of bovine nutritional subjects” 

for more on how feeding cows enacts similar notions of affective caring relations as those between 

humans in Wisconsin.  
85 See for example Nick Cullather’s “The Foreign Policy of the Calorie” for an examination of how the 

standardization of calories as a unit of measure provided a means to quantify the energy content of 

food and the expenditure by human and nonhuman bodies (2007). 
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expenditure (Guthman 2007, 2011). This model ignores much of the complexity in 

how food interacts with bodies. In other words, the energy balance model “black 

boxes” (Guthman 2007; Latour 1987; Yates-Doerr 2012) the body through presuming 

to understand complex food/body interactions through a simplified model that 

forecloses inquiry into those interactions. Guthman opens the black box by drawing 

attention to what else is in food. Drawing on preliminary research that shows 

connections between environmental toxins and adipose tissue, Guthman argues that 

this research has largely been ignored because it questions paradigms in nutritional 

science and popular understandings of the body.  

The energy balance model is foundational for dairy nutrition. Much like 

Guthman’s research on obesity discourse, the energy balance model “frames” (Callon 

1998) approaches to diet design among dairy nutritionists. Framing, in Callon’s sense, 

means that approaches to the subject are set up, effectively foreclosing other 

alternatives or forms of inquiry and discussion (see also Dunn 2007). In this case, 

framing means that, in approaches to diet, the problem is how to deliver more energy 

to cows through diet alongside the management of the consequences. This effectively 

shuts down alternative frameworks and ethical questions of even continuing a system 

that produces cows who must be sustained on diets that are indigestible to them.  

Dairy nutritionists and farmers described to me how a “good farmer” keeps 

their cows from entering a state of “negative energy balance” (NEB). NEB means that 

the cows are not getting enough energy from their diets to keep up with production 

and life function. During several ride alongs with Bonnie, a veterinarian, she made 
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stops to treat cows for ketosis.86 Bonnie told me that cows are particularly at risk for 

NEB after calving. This is because, according to Bonnie, after calving, cows move 

quickly into heavy lactation and a lack in energy in diets or reduced eating for other 

reasons can quickly throw cows’ bodies into ketosis. Bonnie and other veterinarians 

described this as one of the most frequent ailments that they are called out to address 

on dairy farms. Ketosis is fairly easy to treat with intravenous fluids and glucose. 

Cows usually recover quickly but left untreated ketosis can be fatal.  

Dairy nutritionists see NEB as a risk that they are responsible for helping 

farmers to avoid through diet design. In preparing diets, dairy nutritionists see 

themselves as caring for cows through providing a guide and sometimes also the feed 

itself that will support production and provide cows with the energy that they need. 

These high-production diets, carefully crafted to support energy demands of lactating 

cows, create their own problems related to exactly the goal that dairy nutritionists 

seek to achieve: speedy conversion of feed into materials that cow bodies can use for 

making milk and all other processes of living. Production-oriented diets, heavy in 

grain, provide the starchy carbohydrates that can cause a build-up of VFAs in rumens, 

or acidosis.  

                                                 

86 According to the MSD Veterinary Manual, “Ketosis is a common disease of adult cattle. It typically 

occurs in dairy cows in early lactation and is most consistently characterized by partial anorexia and 

depression…In addition to inappetence, signs of nervous dysfunction, including pica, abnormal 

licking, incoordination and abnormal gait, bellowing, and aggression, are occasionally seen. The 

condition is worldwide in distribution but is most common where dairy cows are bred and managed for 

high production.” (Herdt 2018) 
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So dairy nutritionists use their diet recommendations both to push the rumen 

to more quickly convert feed into forms that are available to the cow as energy and to 

address the indigestion that production diets inevitably cause. In order to make high-

energy diets more digestible, dairy nutritionists incorporate a number of dietary 

prostheses. While the usual term for materials taken to aid in nutrient delivery or 

digestion is “supplements,” I argue that prosthesis better conveys the ways that diets 

are designed to mitigate the harms that they also create.  

Dietary prostheses enable cow holobionts to digest the indigestible. Donna 

Haraway argues that in the “era of techno-biopolitics,” prosthesis “becomes a 

fundamental category for understanding our most intimate selves. Prosthesis is 

semiosis, the making of meanings and bodies, not for transcendence but for power-

charged communication” (1991: 249n7). Dietary prostheses are thoroughly material-

semiotic as they extend the capacities of the athlete-cow who clearly emerges through 

uneven relations of power. Michel Callon, drawing on the work of Ingunn Moser 

(2003) and Myriam Winance (2007), examines the “prosthetic conception” or 

approach to disability, which “aims to equip the person with tools, competencies, and 

resources that will enable her to overcome some of her limits” (Callon 2008:43). In 

dairy cow diets, the aim is not to make cows more autonomous. Instead dietary 

prostheses are another form of care that enrolls cow holobionts in projects of 

maximizing milk production and humans as managers of cow bodies toward that end. 

Dietary prostheses also aim to overcome limits and extend capacities. In the case of 
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dairy diets, prosthesis is about the continual capacitation of digestion as well as the 

prevention of harm from the diet itself.  

The day after Kevin and I visited Mike Hageman’s farm, I sat with Kevin at 

his office where he was making adjustments to the rations for Mike’s lactating cows. 

He worked in a popular software program for balancing rations for cattle. As he 

pulled up the ration for Mike’s lactating cows, Kevin told me that he was going to 

include some more buffering components. When rumen conditions become too 

acidic, cows tend to produce more saliva, which contains enzymes that act as a 

buffering agent. As Kevin put it, “Cows make their own buffering agent when they 

have stomach aches. We have to take Malox but cows produce their own.” But even 

the added saliva is not enough to counteract the level of ruminal acidity that high-

grain diets can produce. As the acidity of the rumen increases, rumination may also 

grind to a halt, thereby decreasing saliva production, exacerbating the issue. Kevin 

suspected that Mike’s lactating cow ration was “too hot,” so Kevin sought to 

counteract some of the resulting acidity through adding sodium bicarbonate to the 

adjusted ration. This buffering agent would help to make the pH in the cows’ rumens 

more basic, thereby mitigating some of the acidifying effects of their production diets.   

As we looked over the diet ration, I asked Kevin about a field on his computer 

screen for “monensin.” Kevin told me that monensin would help to suppress the 

gram-positive bacteria in the cows’ rumens, which would contribute to feed 

efficiency and stem the build up of lactic acid. Monensin, approved for use by the 

Food and Drug Administration (FDA) for use in dairy cow diets as of 2005, is an 
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ionophore, or a polyether antibiotic produced by the bacteria Streptomyces 

cinnamonensis. Angela, during one ride along, told me that she had written her 

master’s thesis on monensin and that her research at University of Wisconsin 

Platteville informed her inclusion rates in her work as a dairy nutritionist. Like Kevin, 

she consistently adds monensin to her ration recommendations.  

Dairy nutritionists use monensin in order to avoid acute acidosis and buffering 

agents to counteract acidifying conditions in the rumen that contribute to SARA. 

Without these dietary prostheses, the accumulation of acids from high-grain diets 

would make digestion of these diets impossible for cow holobionts. Grain, in large 

amounts, is toxic and potentially fatal for cows. Therefore, the only way to enable 

cows to consume these indigestible diets, is through the addition of these and other 

additives that mitigate the ills of accumulating acids enough for cows to (usually) 

carry on living and producing milk.  

As Kevin balanced diet rations, he was carefully performing a balancing act 

where he tried to meet the energy needs of lactating cows and at the same time to care 

for the rumen through adjusting the added prostheses that make these high-energy 

diets digestible enough. As the opening vignette of this chapter shows, farmers and 

dairy experts must negotiate what “digestible enough” means in terms of managing 

the consequences of production on a daily basis. The careful balancing of diets also 

means an assessment of allowable digestion-related issues. Too many foot problems 

and too many cows going off feed and diets might be scaled back in energy. Too 

many cases of ketosis and too much weight loss, and more energy-dense components 
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may be added. This balancing act is worked out through daily negotiations between 

farmers, nutritionists, cows, and their microbes. Dairy nutritionists design and tinker 

with diets based on what they learn through observation of cows and monitoring of 

farm metrics when they are available. Dairy nutritionists navigate between industry 

standards for dairy cow nutrition as published by the National Research Council and 

research on diet and milk production from the public-private consortium that makes 

up the U.S. agricultural research complex. They also take into account what feeds are 

available on farms and through their organizations if farmers purchase feed or 

supplements. In addition, they look to inexpensive industrial byproducts to design 

diets that meet nutritional standards. Dairy nutritionists work toward a form of 

balance where milk production capacities of lactating cows are maximized and the 

consequences are minimized. Balance, in this field of practice, amounts to keeping 

cows on a knife’s edge where imbalance one direction threatens NEB and the other 

threatens acidosis.   

 

Chapter conclusion   

There are moments of indigestion among dairy nutritionists and dairy farmers 

about the digestive and metabolic issues of the cows in their care. Lyndsey, when we 

were milking one morning, stopped her work in order to go get a flake of dry hay. 

She dropped this in front of one of the cows she had been milking. When I asked 

why, she said to me that this particular cow’s eyes looked a little less bright and that 

perhaps the cow had a stomach ache. Lyndsey called the hay “comfort food” while 
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giving the cow an affectionate scratch. Numerous times, farmers expressed deep 

concern and dedicated great time and resources toward treating sick cows. At the 

same time, when hay becomes “comfort food,” there is a normalization of production 

diets at work.  

Even though farmers know that cows and their gut microbes are better able to 

digest hay and grass than diets high in starchy carbohydrates, these energy-dense 

diets have largely been normalized. Dairy nutritionists and farmers feed cows grain-

heavy diets to both increase milk production through diet and to support what are 

understood to be the increased needs of the modern dairy cow. The athlete-cow, bred 

for unprecedented milk-making capacities, would starve on a diet of hay and grass. 

The comparison with human athletes is apt. In sports and dairy nutrition, nutritionists 

tinker with diets in order to fine-tune bodily capabilities and to support the energy 

expenditure of making milk and athletic prowess. This conception of the relation 

between body and diet is exemplary of the paradigmatic energy balance model, which 

has defined nutritional science since the establishment of the calorie as a calculable 

unit of energy in the late 1800s (Cullather 2007).  

Feeding athlete-cows according to the energy balance model means 

suppressing the cow holobiont through shaping the rumen microbial universe to be 

able to digest the indigestible. Dairy nutritionists design diets that include dietary 

prostheses toward this end. As they balance diets for energy and (in)digestability, 

they care for the techno-athlete-cow while also working to maintain cows in a state of 

constant indigestion.  
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Indigestion is not contained within the gut. Indigestion shows up in the now 

routine and often painful hoof care that dairy cows require on a weekly or monthly 

basis. It shows up on cow livers and in metabolic disorders. It also shows up well 

beyond what we might assume to be the edges of the cow. Diets that promote speedy 

digestion also mean, as was happening at Mike’s farm, that feed moves undigested 

through the gut of the cow.  

When undigested feed moves into the hindgut, increased fermentation may 

take place. As in the rumen, this can lead to increased acidity in the hindgut. This 

increased acidity provides the conditions for the proliferation of acid-resistant 

Escherichia coli, also known as E. coli O157:H7, the infamous strain that can survive 

the acids of human stomachs and that if consumed can cause severe illness and death. 

E. coli from cow manure has demonstrated an unruly tendency to show up in all kinds 

of unexpected places from spinach to apple cider.87  

Recent surveys of private wells of rural landowners in Wisconsin have also 

shown extensive contamination from surrounding dairy farms. Thus, indigestion is 

not confined to the rumen, the body of the cow, nor the farm. And cow indigestion 

begets human indigestion.  

The athlete-cow frames the crafting of diets and dairy nutrition in ways that 

shape research toward figuring out how to build speed into dairy cow diets and to 

                                                 

87 See Elizabeth Dunn (2007) for an account of attempts to control the movement of E. coli O157:H7 

in slaughterhouses through audit-style methods that produce the very contamination that they seek to 

control. As Dunn argues, the unruliness of E. Coli confounds the ability of the state to organize and 

control sewage, thereby undermining a key basis for the expansion of state power.  
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manage the consequences of these diets. The athlete-cow forecloses alternatives 

because this figuring necessitates a discussion of how to support her through 

delivering energy.  
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Chapter 4. Genes: capitalist divinations and the Super Cow 

Lyndsey and I finished the morning milking and then unclipped the chains 

connecting the cows’ collars to the metal stanchions that ran the length of the milking 

barn. “C’mon now girls! Time to go!” Lyndsey said as a group of cows stopped in the 

walkway to nuzzle each other. She walked into the cluster and pushed her shoulder 

into the rump of the rearmost cow. Lyndsey is thin and wiry but has no trouble 

moving her cows. The cow she leaned into pushed her herdmates forward and they all 

filed out of the barn. “Atta girl” Lyndsey called after them. Lyndsey closed the barn 

door, and we went to feed heifers, or young female cows who have not yet had calves 

of their own and therefore have not produced milk yet.  

As we scooped out feed onto the cement that ran between pens, the heifers 

stretched their heads through the bars, licking our pants, boots, and hands with their 

long scratchy tongues. Lyndsey paused to scratch a heifer between the ears and the 

heifer pushed into Lyndsey’s hand while grunting softly. “This one here is Dipstick’s 

baby. Looks like she’ll be just as likely to lick you to death when you’re milking her. 

I got some new heifers though from the herd I bought. We’re going to do some 

genomic testing on them all today ‘cause I’m way overstocked now. I gotta figure out 

which ones to get rid of, and I don’t know so much about them new heifers.”  

When I asked Lyndsey how the reports would be useful to her, she responded, 

“It’s kind of an experiment ya know. I don’t buy lottery tickets or anything like that 

so this is kind of my gamble… this’ll help me find out the animals that gotta go. The 

bottom 10%. Ya know so I’m not raising what I don’t need. They ain’t worth the 
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feed. This should help me concentrate on the best cows so I’ll save money on 

breeding too. It’s all about cutting the waste and I may be a small farm but I see 

myself as a technologically advanced farm.” Lyndsey emphasized the words 

‘technologically advanced’ by enunciating them very clearly and saying them a bit 

more loudly. 

Lyndsey’s “gamble” of ordering genetic evaluations for all her young heifers 

is a practice that has only very recently become a part of dairy breeding. The USDA 

released the first official genetic evaluations of dairy cattle in 2009, two years after an 

international consortium of university researchers, breeding organizations, and 

government geneticists worked with the biotech company, Illumina, to produce a chip 

that allows affordable genotyping. Lyndsey paid around $3000 for genetic 

evaluations of fifty heifers, which represents one of the most striking uses of this new 

technology. According to breed organizations and artificial insemination (AI) 

companies, testing heifers enables farmers to make decisions about the reproductive 

futures of those heifers well before they are able to gather traditional performance 

measures for fertility and milk production, thereby saving the costs of raising heifers 

that are predicted to not produce well. Lyndsey’s use of the term “gamble” 

demonstrates the kind of partial trust that farmers often bring to this and other new 

technologies in the dairy worlds of Wisconsin. She is trying out the technology and 

thereby invoking a spirit of experimentalism and entrepreneurialism through 

embracing technoscientific methods in her decision making. But her embrace is only 

partial and akin to buying a lottery ticket because she also recognizes that genetic 
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testing could be yet another technology geared toward farmers that does not deliver 

what it promises.  

Indeed, AI companies make dubious claims as to what genetic evaluations can 

predict about dairy cows. For example, Zoetis, a major AI company, provides 

genomic predictions for diseases such as lameness, which is about the equivalent of 

looking for the genetic cause for difficulty walking in humans despite the 

innumerable sources that could make walking difficult.  

Genetic reports make more reliable assessments of traits based on Mendelian 

or qualitative genes, which are genes that have a clear connection between genotype 

and phenotype. For example, genomic evaluation can very accurately predict whether 

a heifer will have horns or not. Even so, these Mendelian traits are treated almost as 

an aside to the central claims of these reports, which are focused on the capacities of 

individual cows to produce milk and calves and the shapes of cow bodies; predictions 

for traits that come about through incredibly complex and innumerable interactions 

within and beyond cow bodies.  

Cattle breeders are largely interested in these reports for indexes such as Net 

Merit (NM$), which the USDA calculates as a prediction of the lifetime profitability 

of each cow. Wisconsin dairy farmers know that each cow’s ability to make milk and 

farmers’ ability to make money by selling that milk is tied to far more than genes. For 

starters, they know that what they feed their cows, the weather, and the complex 

calculations for pricing milk all affect the profitability of each cow. And yet, they turn 

to these genetic reports in increasing numbers.  
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It is the very unpredictability of dairy markets that fuels this need for 

predictions, even ones that farmers only half believe. The specter of farm loss is ever 

present in Wisconsin dairy worlds even 30 years after the farm crisis of the 1980s. In 

2012-2013, a major drought drove feed prices up so high that, as farmers put it, they 

“were paying to produce milk.” Farm auctions filled the local newspapers as farms 

went out of business. In the face of this kind of precarity, where unexpected events 

and farm policies can push farmers to the brink or beyond, farmers fashion strategies 

to stay in business. Many farmers turn to farm modernization, increasing herd sizes 

and incorporating new technologies to increase milk production and industrialize 

production. 

Molecular or genetics-based breeding is a key practice that shows how 

farmers work to modernize their farms and fashion themselves into “more of a 

manager,” as Lyndsey put it. Farmers and industry experts commonly hold that 

scientific breeding is one of the main drivers for the enormous increases in milk 

production over the 20th century, a trend which underlines the importance of 

innovations in breeding for farmers and dairy experts alike.  

Genetic reports promise profits in exact numbers: a cow may have a score of 

lifetime profitability $312 above average or a milk production score of 153 lbs. more 

than the baseline. In other words, genetic reports perform statistical divinations that 

seem to tame indeterminate futures (Hacking 1990). While in some cases, the 

unknown future provides a kind of wild frontier for experimentation, stability and a 

kind of domestication of indeterminate futures characterizes Wisconsin dairy farmer 
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approaches to business ventures and cattle breeding. In other words, as farmers make 

gambles or calculated risks on particular technologies or methods, the unpredictable 

future becomes not a source of innovation but something to be carefully tamed. In an 

industry that keeps dairy farmers on a knife-edge of thin margins, the promise of 

revealing a knowable future often proves too seductive to deny.  

This chapter examines why Wisconsin dairy farmers increasingly rely on 

molecular breeding even while they only partially trust evaluations based on genetics. 

In order to investigate this puzzle, I will first show how genetic evaluations function 

as forms of divination in the face of uncertainty about both market futures and the 

nature of heredity in cattle breeding.  

While social science scholars have pointed to the kinds of divinatory work 

that genetic science performs in particular contexts (Lock 2005, Palmié 2007), to my 

knowledge none have teased out exactly how genetic testing functions as a form of 

divination. In the case of Wisconsin dairy cows, genetic evaluations of dairy cows are 

divinatory because they make specific predictions that seem to reveal the workings of 

invisible forces that govern heredity and the production of profit. As forms of 

divination that produce predictions, genetic reports rely on shared understandings of 

the future as indeterminate but tame-able through probabilities (Hacking 1990) and as 

a future ruled by drives for progress through cattle improvement. These predictions 

function to make genes manageable and in doing so create maps for action in 

breeding plans that appeal to farmers who are interested in modernizing their farms 

and fashioning themselves as managers. This process hinges on the important work of 
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technology sales people who move between farms daily, building relationships, 

sharing information and giving advice. Therefore, I will show that despite only partial 

belief in genetic evaluations, the trust that farmers place in agribusiness sales people 

facilitates the use of this and other new technologies.  

One of the remarkable factors about the opening vignette is that Lyndsey, with 

only a little over one hundred cows-in-lactation, can experiment with and potentially 

adopt on an ongoing basis a technology that might seem out of reach for a small or 

mid-scale farm. As Jackson-Smith and Buttel (2000) argue, this is one of the markers 

of mid-scale family dairy farms in Wisconsin: they can take advantage of 

technological innovation so that it is not only larger farms that can benefit. As 

Lyndsey’s story shows, breeding corporation representatives may be less likely to 

visit smaller farms that represent less potential for large sales, but Wisconsin farmers 

can work around this by working cooperatively or in building on a personal 

relationship or interaction. The potential for family farms to access and utilize this 

technology, as well as the desire to do so, is a key means for the bioindustrialization 

of cow bodies through production-oriented breeding. In other words, because family-

scale farms in Wisconsin are capitalized, motivated, and organized enough to 

incorporate genomic breeding from the dam side as well as the bull side, they play a 

significant role in breeding-based manipulation of cows.  

This is also where the significance of genetic evaluations as maps for action is 

key. As I will describe in depth below, genetic reports make heredity manageable 

through assigning numerical values to each cow in order to facilitate the purging of 
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those cows thereby designated as “inferior stock.” Genetic evaluations therefore 

provide a schema for the more rapid bioindustrialization of cow bodies through 

intensifying selection not only through choosing bulls (which was previously the 

main mode for selection) but also through amplifying selection pressures on females 

by concentrating “superior genetics” and culling “inferior genetics” in the herd.88 

 The turn to molecular breeding raises questions about the promise of genetic 

science and what would appear to be the significant undoing of all the hopes that 

were placed on the discovery of “the gene” as the “secret of life” and the mapping of 

genomes as the “Holy Grail” for understanding how organisms come into being 

(Keller 2000, Finkler 2003). The promise of the gene has been informed by and also 

appeals to notions of predestination prevalent in American Protestantism even while 

the doctrine of predestination varies regionally and denominationally within the 

United States (Thuesen 2009). In many realms of genetic science, the Human 

Genome Project has become a source of humility in that it has revealed that 

expectations of what could be known through genetic sequencing have been largely 

misplaced (TallBear 2013, Keller 2000, Reardon 2005). Yet, in this examination of 

molecular cattle breeding, I examine a set of practices that continue to rely on the idea 

that “decoding” genes can reveal biological destiny.  

 

                                                 

88 As I describe in more detail below, these are accomplished through turning the “bottom 10%” into 

surrogates or simply culling from the herd. As for concentrating “superior genetics” this is 

accomplished through embryo transfers from “superior” cows to “inferior” ones.  
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Divining the Super Cow and the necessary gamble 

In Wisconsin dairy worlds, farmers feel pressure as they negotiate what they 

view as a volatile market. In efforts to steady their income, they often try businesses 

outside of farming. For instance, one well-liked farmer in the area I worked could not 

seem to stop trying out businesses. He maintains a cattle farm, keeps an auction 

business, and is also a certified real estate agent. Shortly before my fieldwork, he 

speculated that there would be rising demands for goat meat among immigrant 

populations and so invested in a small herd of meat goats. Others diversify by raising 

heifers for other farmers, building methane digesters, or investing in machinery and 

harvesting crops for other farmers. Like the strategies described above, many farmers 

feel that an unwillingness to change or to try new things, puts them at risk in the 

current market climate. As numerous scholars have observed, “flexibility” and 

entrepreneurialism are two of the defining features of neoliberalism.89 As Emily 

Martin observed in multiple contexts, business people are supposed to be “flexible” 

(Martin 1994).90 Farmers in Wisconsin are also drawn into these discourses of 

flexibility.  

For Lyndsey and many other farmers, flexibility means trying out side 

businesses and new technologies, although not just any experiments are tenable. For 

                                                 

89 See Elizabeth Dunn (2004) on capitalist “flexibility.” See Carla Freeman (2007) on “reputational 

flexibility.” See David Harvey (1991) on flexibility as the key condition of neoliberal market 

destabilization. See Aihwa Ong (1999) on “flexible citizenship.” See Judith Stacey (1990) on “flexible 

families.”  
90 While Martin’s account of the neoliberal demand for flexible workers was published in 1994, it still 

holds relevance in contemporary studies of labor and globalization. See Prentice 2012 and Millar 2014 

for analysis that draws on similar notions of flexibility.  
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example, there was a small group of farmers who called themselves “graziers,” who 

sought to deal with slim margins by reducing their inputs; putting cows on grass and 

reducing investments in feed and other costs. These graziers described the loss of 

relationships with family members and friends who could not tolerate the 

“unprogressive” approach to dairying of the graziers. 

In the common-sense logic of the market among Wisconsin dairy farmers, 

there will be “winners” and “losers,” and it is production that defines a morally 

grounded farmer. Ironically, while the 1980s farm crisis was due largely to the 

failures of U.S. farm policy and international trade relations, farmers were blamed as 

their farms went out of business. It continues to be one of the deep ironies of U.S. 

agriculture that farm loss is often blamed on individual farmers rather than the 

structural problems of farm policies. Meanwhile, farm policies that favor larger farms 

undermine many small and medium sized farms.  

Lyndsey seeks to disrupt this trend by maintaining a small farm while 

employing, in her words, “advanced technologies.” She often described to me how 

she would like to re-appropriate technologies geared toward large farms for use on 

her farm. Agrarian political economists, beginning with Willard Cochrane (1979), 

have argued that farmers are kept on a “technology treadmill” through the pressure to 

constantly employ new technologies or risk being forced to adopt technologies with 

diminishing returns as the “early adopters” reap the benefits of cutting edge 

technology adoption (Goodman, Sorj et al. 1987, Whatmore, Munton et al. 1987). 

Cochrane devised his theory of the technology treadmill in the 1950s amidst the 
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productivist era in U.S. agriculture when social scientists studying agriculture were 

largely concerned with the uneven uptake of technologies among farmers (Ward 

1993). This idea, rooted in neoclassical assumptions about how markets work, has 

achieved some vernacular usage beyond the academy.  

Wisconsin dairy farmers often grapple with the social and economic pressures 

to be “early adopters,” as neighbors look on and farm lenders base loans on 

willingness to upgrade farm infrastructures and increase herd sizes. Perhaps one of 

the most influential aspects of this pervasive idea is that farmers have been 

encouraged to take particular risks in order to succeed and to benefit from 

technological innovation. Unfortunately, it takes time to sort out the technologies that 

are mostly hype and those that are apparently helpful. Therefore, Lyndsey’s decision 

to act as an early adopter of genetic evaluations is a necessary gamble, especially 

under the pressure of debt from a recent infrastructure project.  

Indeed, Lyndsey’s use of genetic evaluations demonstrates a strategy based on 

selectively adopting technologies in an effort to get the benefit of early adoption. 

Lyndsey’s eldest daughter happens to work in marketing at the company that did the 

genetic testing for Lyndsey, and this daughter had, according to Lyndsey, been 

shocked that Lyndsey had gotten a representative to come work with her, given the 

small size of Lyndsey’s farm. There had been talk of a local veterinarian organizing 

an agreement among several small farms together to do some genetic testing since 

representatives generally work only with large farms, but Lyndsey had grown tired of 

waiting for this to happen and had managed to get herself a representative at a trade 
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show. While Lyndsey is not the intended user for this technology, she is resisting the 

trend of agribusinesses to cater to large farms by trying out the technology for herself. 

This is tied to her decision to modernize her farm and to make productivity a central 

goal. For now, it is only necessary to point to her incorporation of genetic evaluations 

as a means to rationalize her approach to breeding on her farm.  Lyndsey is trying out 

a possible way to rationalize her decision-making even though she is uncertain 

whether the technology is mostly hype or whether it will benefit her to do so. She is, 

in essence, gambling on divination. 

 

Statistical divination 

As anthropologists have shown, divination becomes most necessary when the 

future is most precarious.91 As Jean and John Comaroff, observed with regard to the 

                                                 

91 In an interesting twist, in Martin Holbraad’s work on gambling and divination in Cuba, divination 

becomes the specific outcome of a gamble (Holbraad 2010, Holbraad 2012). Holbraad argues that 

bolita gambling represents an inversion of divination in that any kind of coincidence can be translated 

into a bet placed on a specific outcome: the nightly drawing of foreign lotteries (anything into 

something). In divination, diviners translate a specific draw of cowry shells or palm nuts through Ifá 

myths in order to produce predictions about any kind of event in the world (something into anything). 

Holbraad’s differentiation between gambling and divination demonstrate why genetic evaluations 

function more as a form of divination than a gamble even though they contain elements of both. 

Genetic reports produce predictions through the translation of genetic information through a symbolic 

matrix (gambling and divination) into specific outcomes (gambling). While divination is anchored to a 

specific event in order to produce the prediction (the diviner’s draw, genetic information), bolita 

gambling is about translating coincidence into a bet on a specific event (the nightly draw, phenotypes). 

There are important differences here too. Bolita gambling in Cuba relies precisely on “a-rationality” or 

coincidence as the stuff of bets whereas Lyndsey’s gamble does not rely on coincidence but rather on a 

particular sense of market logics and industry trends. And genetic reports do not contain predictions 

about just anything but rather about specific valued traits in cattle. But a comparison between Cuban 

gambling and divination with genetic reports in the dairy worlds of Wisconsin, reveals how genetic 

reports make truth claims through structurally similar ways to divinatory practices studied by 

anthropologists in many other contexts.  
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renaissance of particular kinds of occult economies in postcolonial South Africa, 

there is a perception  

authenticated by glimpses of the vast wealth that passes through most 

postcolonial societies and into the hands of a few of their citizens; that the 

mysterious mechanisms of the market hold the key to hitherto unimaginable 

riches; to capital amassed by the ever more rapid, often immaterial flow of 

value across time and space, and into the intersecting sites where the local 

meets the global. On the other hand is the dawning sense of chill desperation 

attendant on being left out of the promise of prosperity, of the telos of 

liberation (Comaroff and Comaroff 1999: 284). 

  

Anthropologist Spencer Orey’s study of psychics who advise Hollywood hopefuls 

describes a similar turn to divination in the face of confounding unknowability about 

how to “get discovered” when people who “make it big” seem to do so through 

chance encounters with “the right people” (Orey 2016).92  

In the dairy worlds of Wisconsin, some farmers seem to continually amass 

amazing amounts of capital, expanding their farms to enormous sizes of 10,000 or 

more cows as they buy up surrounding farms that go out of business while seemingly 

just as industrious farmers unexpectedly go out of business. Sometimes the reasons 

for why farms fail are clear, and sometimes farmers and neighbors speculate about the 

downfalls. 

After the drought in 2012-2013, many Wisconsin dairy farmers sold their 

herds when the price of feed grew so high that they couldn’t afford to feed their cattle 

any longer. Carl Weiss put in expensive robots to milk his cows, which his neighbors 

described to me as a sign that his farm was doing alright and that he was probably 

                                                 

92 See also Kendall 2010 and Klima 2002. 
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trying to get his son to come back and take over the farm. When Weiss sold his herd 

and rented out his croplands, neighbors suggested that he hadn’t kept up with herd 

management when the robots took over milking. In their eyes, he had overextended 

himself on a technology that he couldn’t get repaired after the company that sold him 

the robots closed their local branch. Thus, the future of every farm, even those that 

seem prosperous, might bring farmers and their families wealth, or it may sink them 

into crushing debt that can only be escaped through an exit from farming altogether.  

A further source of indeterminacy makes genetic predictions attractive: the 

curious unpredictabilities of breeding. Breeding cows is filled with indeterminacy, 

such as the trickiness of figuring out when cows are ovulating (a mystery that 

pharmaceutical companies are attempting to address through drugs that push cows to 

ovulate at particular times), the curious difficulties of getting particular heifers and 

cows “bred,” (a mystery that genetic reports attempt to address with fertility scoring), 

the disappointing loss of many calves for sometimes unknown reasons, and how 

individual performances of cows in a milk herd can be quite different from that of the 

dam from which they were bred.  

During my research on farms in Wisconsin, I found that farmers carefully 

approached breeding decisions, usually in consultation with siring company 

representatives, but breeding is a difficult art subject to innumerable unpredictable 

forces, no matter how “rational” a breeding plan seems to be. Life exceeds, 

overflows, fails, and confounds.  
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University scholars who worked on cattle breeding in the early 20th century 

characterized on-farm breeding practices as “haphazard” and “un-scientific” (Prentice 

1942), and they sought to standardize and improve dairy breeds through the 

application of scientific study and measurement. A central goal in cattle breeding 

came to be the charting and prediction of characteristics that are inherited across 

generations. In other words, cattle breeders were interested in how to steer the 

constancy or “durability” of inherited characteristics that Erwin Schrödinger 

described as “miraculous” (Schrödinger 1969). While the turn to molecular genetics 

and the changes brought about by agricultural biotechnologies promised a clear path 

to improvement and “genetic progress,” the newer turn to functional genetics and 

epigenetics suggests that genetic structure did not fulfill its promise (Keller 2000). 

DNA has been described as a “blueprint” or a “code” that must simply be 

cracked to understand the connection between genes (genotype) and traits 

(phenotype). However, recent work in epigenetics has undermined previous notions 

of genetic determinism. Epigenetics, broadly defined, is the study of “chemical 

modifications to DNA that are associated with changes in the way genes are 

expressed, or ‘turned on,’ and are essential for normal development within mammals” 

(Thayer 2015). Studies in epigenetics are finding that whether or how genes express 

is often related to “environmental” factors, which can range from exposure to 

particular viruses or toxins to food and life experiences (Weaver, Cervoni et al. 2004, 

Landecker 2011, Thayer and Non 2015). Genes then can change in their importance 

over the course of a lifetime and are influenced by practices such as diet or maternal 
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care. Thus, while many had hoped that genetic sequencing would offer up the 

mysteries of how organisms come to be, the role of genes in traits and disease has 

turned out to be far more complicated than anticipated (Keller 2000). Furthermore, 

genes are more indeterminate then genetics reports portray.  

What epigenetics studies are showing is that rather than a static and 

deterministic blueprint of life, DNA is relational: its relation to the development and 

phenotype of cows can only be understood through attention to the cows’ lifeworld. 

The genes destined for analysis in a laboratory are removed not only from the life as 

part of tissue within the cow but also from the larger lifeworld of the farm, neither of 

which are static or standard places. For example, making predictions for the lives of 

these heifers based solely on those samples completely obfuscates the world of the 

farm where cows interact with humans, each other, innumerable other organisms and 

with the environment writ large. Yet all of this complexity is hidden in the exactitude 

of genetic predictions in the reports that farmers receive about their cattle.    

The enormous amount of uncertainty that I have sketched out here in milk 

markets, in cattle breeding, and in genetic science does not impede economic action. 

Instead, uncertainty itself becomes a drive to action. Scholars such as Anna Tsing and 

Laura Bear show that this kind of uncertainty is better understood as an important 

source for capitalist speculation, which Tsing calls the “economy of appearances” 

(Tsing 2000). Laura Bear argues that, in contrast to many economic and sociological 

models of capitalist action, attention to what she calls “capitalist divination” shows 

how capitalist action is “motivated by forms of augury that make visible invisible 
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forces and promise to draw humans closer to knowledge of the hidden patterns of 

society and the universe” (Bear 2015, 8). This promise is exactly what genetic 

predictions offer, and they offer them in a culturally appropriate form. Unlike the 

speculations of Indian port managers (Bear 2015), the magic of Trobriand Island 

gardeners (Malinowski 2013), and the divinations of Ifá practitioners (Holbraad 

2010), genetic reports produce predictions through statistical means.  

Ian Hacking demonstrates how the emergence of probabilistic thinking, 

statistical measures, and then laws produced a powerful break with previously held 

religious beliefs about the laws of nature in European thought. Probability, with roots 

in dice playing, served to not only radically open the future through the indeterminacy 

of chance but also tame this chance with delimited statistical laws (Hacking 1990, 

Hacking 2006). Today, probabilistic thinking is pervasive, particularly in 

technoscientific discourses. Dairy farmers are no exception.  

As I traveled around with semen sales people and animal nutritionists, 

statistical measures and estimated probabilities flew back and forth between farmers 

and sales people; both were prepared to use probabilities to describe futures. 

Furthermore, it became clear through my research that they were animating future 

probabilities with shared notions of progress and improvement. I will return to these 

shared ideas of progress below. First, I will describe how genetic evaluations create 

particular futures through probabilistic accounts of genetic merit.  
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Imagining Super Cows 

After Lyndsey and I finished feeding her cows, we drove to a neighboring 

farm where a retired farmer feeds and houses some of Lyndsey’s young heifers. We 

helped Lyndsey’s veterinarian and one of Lyndsey’s main semen salespeople set up a 

metal chute with which to catch and hold heifers. We all stood around chatting and 

prepping the chute while we waited for Kelly, a sales representative with a major 

animal health company, to arrive. Finally, Kelly arrived and backed her truck up to 

the chute. She said, “Ugh, late! The last farm I was at was supposed to be a quick 

stop, but I ended up teaching him how to use Excel.” 

Next, she unloaded a folding table that we set up near the chute. Then she 

pulled out some boxes and a sampling gun. Soon she delegated work to each of us 

and taught Lyndsey and me how to use the blue punch gun for taking tissue samples.  
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Figure 6: Genomic testing set up. Photo by the author. 

Paul, the veterinarian, and Kurt, the semen salesperson, climbed through the 

fences into the dark barn and we could hear the muffled clump of small hooves on 

soft wooden floors as the heifers tried to keep away from the men. Paul and Kurt 

flanked the group, pressuring the heifers by walking toward two sides until one darted 

into the pathway between metal gates. She stood there, stretching her neck out in the 

foggy October morning and eyeing the chute. A sudden slap and a “hup!” sent her 

quickly forward into the chute. She clearly intended to run straight through the chute, 

but as her head cleared the front, Paul pulled down a lever that sent two rubber-
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wrapped metal bars down on either side of the heifer, catching her. She bucked a bit 

but settled down fairly quickly. 

“Can I jump in?” Kelly asked as she stepped forward. 

Kelly took the blue punch gun and loaded a small plastic vial from one of the 

boxes on the folding table. She loaded it into the gun and showed us how to remove 

the red plastic bit that signaled whether the gun was correctly loaded. She threw the 

plastic into a cardboard box on the ground.  

Then we crowded around the head of the heifer, who breathed heavy jets of 

steam from her nose while warily eyeing us. Kelly took one of the furry ears of the 

heifer in her hand and pushed the gun over it until the she was about an inch in from 

the edge of the ear. Then she squeezed the trigger and the heifer wiggled her head as 

much as she could, trying to get away.  The gun made a loud click and Kelly pulled 

the gun off the heifer’s ear. She then pulled the vial out of the gun and held it up so 

we could see the small plug of tissue in the vial. 
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Figure 7: Taking a sample for genomic testing. Photo by the author. 

The sample was a layered circular bit with black fur on the top and bottom. In 

between, one could see the layers of skin and cartilage in pink and white and then a 

bright red line right in the center. It was also possible to see that the sample was now 

encased in a clear liquid and that the vial was sealed.  
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Figure 8: Tissue sample. Photo by the author. 

“This is what it should look like. We should check them all because you don’t 

want to have to re-send samples. It’s a pain in the you-know-what!” Kelly turned to 

me and showed me that the tiny number printed on the vial corresponded to the same 

number printed on the box top that I was holding. Next to the column of vial numbers 

were empty fields where I would later fill in with numbers to designated which cow 

the sample came from.  

After we laid the vials in their boxes according to their corresponding 

numbers, we taped the boxes shut and Kelly loaded them into the back of her 

company SUV. She told us that she would mail them to the lab the next day.  
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Farmers can obtain genetic evaluations of their cattle through one of eight 

Artificial Insemination (AI) organizations or four breed associations (e.g. Holstein 

Association USA). Often farmers will have help with collecting samples as I 

described above, but once they are used to sampling, they may do it themselves or 

have employees take samples for them. They place the samples in the mailer boxes 

and either hand them to AI representatives who then send them on to genotyping 

laboratories, mail the boxes to the AI or breed organization, or, in some cases, send 

them directly to the genotyping laboratory. Before the samples arrive, the AI or breed 

organization must nominate the cattle for evaluation by entering their information and 

their corresponding sample bar code into the United States Department of Agriculture 

Animal Improvement Laboratory (AIPL) database.  

Once the samples arrive at the genotyping laboratories, technicians extract 

DNA from the samples, which may be in the form of hair, nasal swabs, blood, semen, 

or ear punches (Wiggans et al 2011). According to industry informational guides on 

genetics, some traits that interest breeders are Mendelian or qualitative, meaning that 

they “are generally controlled by one pair of genes, where a given genotype will 

typically result in the same phenotype each time. Examples of qualitative traits 

include gender, hair color, and horns in cattle” (Holstein Foundation 2016:5). These 

are divided into dominant and recessive traits and are also part of genetic screening. 

Usually evaluations include screening for “undesirable recessives” or “defects” that if 

inherited may not express as a trait but if passed on to offspring from both sides may 

cause health problems or fatalities. For example, most genetic evaluations screen for 
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Bovine Leukocyte Adhesion Deficiency (BLAD) and Deficiency of Uridine 

Monophosphate Synthase (DUMPS), and Mulefoot (Syndactyly).  

While these Mendelian traits play an important part in screening cattle for 

diseases or desirable traits such as particular coat colors or the polled trait (horn-free), 

the vast majority of traits that interest breeders are called quantitative, meaning that 

they are produced through complex interactions between multiple genes and 

environment over time. These complex interactions have long confounded “gene 

hunts” (Lock 2005) to identify the genes that cause particular diseases or traits.  

While there has long been interest in more pointed genetic evaluation of 

cattle, it has been too complicated and costly to implement on a large scale. Recently, 

researchers made two significant moves that have made genotyping more available to 

AI companies and farmers. The first is that researchers sequenced the bovine genome. 

The second is that researchers then identified correlations between many small and 

distributed loci known as single nucleotide polymorphisms (SNP) along the genome 

and phenotypic traits in a “predictor population” of cattle (Hayes, Bowman et al. 

2009, Wiggans, VanRaden et al. 2011). Several organizations and scientists from 

universities, government, and industry banded together in an international consortium 

and worked with a San Diego, California corporation called Illumina to develop an 

SNP chip that can “span the entire bovine genome” and “probe” the genetic material 

from samples to identify SNPs “of interest” (Illumina). Based on this research and the 

development of the SNP chip, the USDA released the first official genetic evaluations 

for dairy cattle in 2009.  
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The information obtained from using SNP chips at genotyping laboratories is 

then sent to the Center for Dairy Cattle Breeding (CDCB), a private organization that 

took over the task of producing genetic evaluations from the USDA Animal 

Improvement Programs Laboratory (AIPL) in 2012. In order for the CDCB to process 

a genetic evaluation, they use a selection index to combine data from the SNP chips 

with any data in the database about the animal’s production as well as about related 

ancestors or progeny. Based on this information, the CDCB calculates values for 

particular traits as Predicted Transmitting Abilities (PTAs). In the words of the 

Holstein Association USA, a PTA is “an estimate of genetic superiority (or 

inferiority) that a bull or cow will transmit to their offspring for a given trait” 

(Holstein Foundation 2016). Traits are divided up into four general categories: yield 

traits, health traits, calving traits, and type traits.  

The USDA, AI companies, and breed organizations create indexes by 

combining calculations from different categories with particular weights. For 

example, consider two USDA indexes that will illustrate this point. The first index is 

called Net Merit (NM$), and it is calculated by combining a selection of traits from 

the four categories listed above “with weightings placed on their economic 

importance and the goals of the index” (Holstein Foundation 2016) in order to 

calculate a predicted lifetime profitability for that particular cow. So a Holstein heifer 

with a NM$ of +523, is predicted to be $523 more profitable than the average 

Holstein cow at that time. The USDA also produces a similar but differently weighted 

calculation for Cheese Merit (CM$) by more heavily weighting calculations for 



   

 

 182 

protein and fat percentage in milk because farmers selling to cheese plants are paid 

according to the fat and protein content of their milk.  

AI companies and breed organizations also have proprietary indexes such as 

the Holstein Association USA’s Total Performance Index (TPI), which combines “12 

traits that have proven to be economically significant for enhancing producer 

profitability and the overall quality of the Holstein breed. The TPI formula is the gold 

standard in ranking worldwide Holstein genetics, guiding genetic progress of the 

Holstein breed. It represents Holstein Association USA’s vision for improvement of 

the domestic and international Holstein populations, for the next five years” (Holstein 

Foundation 2016). 
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Figure 9: Sample Genomic Report Part 1 (Holstein Association USA 2015). 

 



   

 

 184 

 

Figure 10: Sample Genomic Report Part 2 (Holstein Association USA 2015). 

What is significant about PTAs and indexes in these reports is that they are 

predictions. A reminder of the predictive nature of these calculations is that each 

value for the traits and indexes in these genetics reports is followed by a calculation 

of the reliability, meaning the probability that the prediction will eventually be proven 

correct. Before genetic testing, predictions were based solely on pedigree, which 

basically meant that PTAs were calculated as an average of the performance records 

of the dam and of daughters of the sire. One of the major claims of genomics has been 

that reliability of genetic predictions (70% reliability) can double that of Parent 

Average (PA) (20-35% reliability), although Les Hansen (2014) shows that the use of 

“reliability” overstates this difference. Hansen argues that statistical “accuracy” 

would show a much smaller difference between pedigree estimates and genomic ones. 

In addition, genomic evaluations have been shown to overvalue, especially for “elite” 
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heifers and young genomic bulls without many daughters in herds to support the 

predictions (Hayes, Bowman et al. 2009). Nevertheless, genetic evaluations are sold 

as a much better prediction than previous methods for prediction. 

These calculations are based on a particular set of descriptions about a 

particular group of cattle and “vision,” as Holstein Foundation put it, of the imagined 

ideal cow. The process of genetic testing was designed based on a group of cattle that 

were seen by government and industry professionals as already highly desirable cows. 

They were the basis for evaluations that were then made into standards for measuring 

all other cows. And yet these cows seem to not be ideal but rather a means for 

imagining an ideal.  

For example, consider USDA geneticist Paul VanRaden’s speculation that “if 

we took the best haplotypes (genes) from all the cows genomic tested to date, we 

would have a cow at $7515 Net Merit” and his projection that it would take 81 years 

to breed that “Super Cow” (Hunt 2014). The super cow is one of the “technologies of 

imagination” (Sneath, Holbraad et al. 2009) that fuels the turn to molecular breeding: 

the imagination of a hugely profitable cow that genetic testing seems to place within 

reach. VanRaden’s Super Cow and molecular breeding figure as small links to 

genetic reconfigurations that at one time would have seemed only possible in science 

fiction. Transgenic cows and clone cows are no longer creatures of the imagination. 

The Super Cow is a figure dreamed up by a USDA geneticist who sought to dream 

through calculation.  
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However, most farmers are not trying to breed a super cow when they test 

their cattle. They are more likely to have much more modest goals of using the 

reports to develop breeding plans. They are interested in herd improvement through 

measurable increases in health and profitability, partly because these fulfill a 

particular vision of progress, one that seems to offer some measure of protection in 

the face of the uncertainties described above.  

A particular vision of progress is certainly a central driver in cattle breeding 

generally, one that is often inflected in USDA and university research publications on 

cattle breeding, marketing materials produced by AI companies and breed 

associations, and frequently in industry publications. Consider for example the 

following excerpts:  

Simon Vander Woude explains his vision for the dairy and how genomic 

testing is being used to achieve that vision. “Moving into the future I don’t 

want to feed more than 2,200-2,400 heifers. Yet I want to maintain our good 

reproductive program and maintain milk flow. Therefore, we decided to 

genomic test so we could breed our best animals with sexed semen, the second 

tier to conventional semen and the balance to Angus.” Vander Woude Farms 

stands to continue at a high rate of genetic progress with this aggressive 

breeding program. 

 —“Female Genomic Testing Provides Insight” by Jenny Hanson as 

part of a major AI company’s marketing material  

  

Identifying heifers with different levels of genetic potential helps you to make 

sound management decisions early in a heifer’s life. This leads to more 

accurate genetic selection within a herd, increased genetic progress and future 

profitability.  

 —“Clarifide for dairy: the name you can trust in animal health can 

help you predict the future now” Zoetis online marketing material 

 

Making Genetic Progress. …The primary goal of most dairy producers is to 

maximize the profitability of their herd. One way to achieve this goal is to 
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have genetically superior cattle. As an important foundation of a profitable 

herd, genetic change is permanent and accumulates over time.  

 —Holstein Foundation Workbook 2014 

 

Progress – Expected genetic gains were calculated from genetic correlations 

with Net Merit. Gains from index selection as compared to single-trait 

selection were 83% for protein, 58% for productive life, 6% for SCS, 8% for 

feet-and-leg composite, and no change for udder composite or size.  

 —Peer reviewed paper by USDA geneticist Paul VanRaden 2002  

What these quotations show is that USDA scientists, breed organizations, and 

AI organizations mobilize notions of progress in order to promote the use of 

molecular breeding. They often invoke the terms “genetic gain,” “genetic 

superiority,” “genetic merit,” or “genetic progress” to invoke a sense that molecular 

breeding provides a means to “move into the future” through improving cattle 

genetics and therefore the capacities and health of their cattle. Progress thus emerges 

as the notion of an ever-expanding capacity for producing milk and profit.  

In unabashedly eugenics-style language, genes become the means for 

improving cows and imagining futures of optimized dairy cows with increased 

capacities for milk production, fewer health issues, longer lives, and that also look 

attractive. The path to progress is paved with predictions of genetic destinies. And 

molecular breeding hinges on divinatory capitalist imaginations in order to strive 

toward the production of particular kinds of cow bodies as well as farmer-managers. 

Earlier in this section, I showed how genetic evaluations translate genes into 

predictions of cow destinies. In the next section, I will show that these predictions 

function to not only make genes available as commodities but also make them 

manageable. 
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The dream of the modern farmer 

It was still dark as I pulled into the Walmart Supercenter parking lot in 

Dodgeville, Wisconsin. I parked and waited for Kurt, a semen sales representative 

from one of the largest AI companies operating in the area. He pulled up in a large 

van with the company’s logo on the side and waved as he parked. He was clearly on a 

phone call, which he continued as I locked my car and climbed into the passenger 

side of his van. We drove for an hour before pulling into a farm with expansive and 

carefully tended lawns complete with flower beds around the propane tanks and the 

buildings. As we drove down a long driveway, we passed a large sign that read 

“Brugger Dairy” with a large picture of a smiling cartoon cow. Kurt told me that the 

farm had around 3000 cows in the milking herd and then an additional 500 or so 

calves and heifers. 

The driveway was flanked by several very large gray confinement barns and 

had a marked lack of machinery or other farm gear lying around. It reminded me of a 

storage park because there were no cows in sight and almost nothing to look at 

besides gray paneled buildings and cement feed bunkers.  

We parked and walked into a lobby area with a receptionist sitting at a desk. 

There were chairs and magazines on coffee tables. On the walls there were awards to 

different members of the Brugger family, framed newspaper articles, and a large wall 

decal describing the history and mission statement of the farm with some black-and-

white photos from the early 1900s alongside contemporary photos of the farm. After 
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the receptionist finished a phone call, Kurt told her that we had an appointment with 

Bill Brugger. She clearly knew Kurt so they exchanged some banter and then she told 

us to head on down the hall to Bill’s office.  

Most farm offices, if they even exist, are tacked onto the milking barn and are 

stacked high with partially repaired farm tools, dairy magazines and catalogues, and 

layers of dirt and everything under the sun, from cat food to latex gloves to candy bar 

wrappers and coffee cups. This office, on the other hand, gave no indication of being 

of the farm. There were no manure covered boots strewn about and no smell of cows 

or barn lime or manure. Bill sat at his desk with a clean-cut look, closely cropped hair 

and a polo shirt with the name of the farm and the same cartoon cow from the sign at 

the entrance embroidered on the chest. His desk was clean with pictures of 

presumably his wife and kids. His nails were clean.  

“Kurt! Hey there! What’s the news?!”  

“Didja hear about Roy’s cows?”  

“Roy Weissenburger?” 

“Yeah they broke out and ended up in the neighbor’s woodlot. Took ‘em most 

of yesterday to get them back.” 

They both had a good chuckle over the escaped cows. Bill told Kurt that he 

and his family had just come back from a vacation in Mexico, making a self-

deprecating joke about how his skin wasn’t as pasty as usual. Then Kurt introduced 

me as an anthropologist. Bill looked puzzled and said, “A what?!”  
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Kurt said, “Ya know she’s here to study how evolved we are. She was looking 

for people as close to cavemen as possible.”  

They both laughed heartily at this before I attempted to explain what I was 

actually doing there.  

The conversation turned to semen. Bill asked, “What do you have for me 

today?”  

Kurt pulled out several brochures and started flipping between pages and 

describing some characteristics of different bulls.  

“We’re running a little lower on components than we would like to be so what 

do you got for that?” 

Kurt turned to a bull named Sixpack and said that he is a new genomic bull 

without any daughters in milking herds yet but that the genetics show that they should 

perform well in components (milk fat and proteins). He also recommended some non-

Holstein breeds to get higher components. Bill looked through the columns of 

numbers below a picture of a Black-and-white Holstein bull on a bright green lawn.  

“Okay I like Sixpack. I’ll take 20 straws of him. Do you have any of 

Globetrotter left? I probably shouldn’t keep using him, but we have really good luck 

with him.” Bill shuffled through some papers on his desk with spreadsheets printed 

on them. “Oh ya know maybe I’ve been using him a bit too much. Can you 

recommend something else?”93  

                                                 

93 Bill is referring to the recommendation that farmers diversify bulls they use to limit inbreeding.  
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Eventually Bill decided on several “genomic” bulls, meaning that the only 

information on the bulls comes from their ancestors and genomic analysis. Then Bill 

chose some “proven” bulls who have daughters and granddaughters in milking herds 

in order to mitigate the “risk” of the genomic bulls with more reliable sires. For my 

benefit, Bill mentioned that when they first started offering genomic sires, he would 

only buy around 20% of his semen from them but that he is looking for some new 

bloodlines and that the genomic bulls are more reliable now so he often buys more 

genomic than proven. 

“Okay now I got some genomic tests done on the new crop of heifers. I got 

some good results on some of those heifers. Here take a look.” Bill put some 

spreadsheets in front of Kurt, who looked them over and recommended some bulls 

that he thought would complement the “elite” heifers in the group with an eye to 

calving ease since these would be the first calves for these heifers.  

After Bill agreed to some of Kurt’s recommendations, he said, “They’re ready 

to be bred now, and I’m thinking that some of those bottom 10% are gonna be 

surrogates because I don’t wanna keep their genetics in the herd. I’m thinking I’ll put 

some Angus in some of ’em too. My brother says he’ll raise ‘em up for our fridge. So 

maybe throw some of those in my tank too.” 

Kurt pulled out a catalog, and Bill flippantly agreed to some moderately 

priced Angus sperm. Bill then mentioned that he was interested in maybe selling 

some embryos through Kurt’s company, and Kurt gave Bill the contact information 

for an embryo specialist. 
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As described above, genetic evaluations seek to make genes visible through 

worldly reductions and translation through a symbolic matrix. When genetic 

information emerges on the far side of this process as evaluations, genes seem to be 

rendered not only visible but manageable. And Bill demonstrates how this works in 

practice as he buys sperm from Kurt and discusses his reproductive plans. Bill uses 

genetic evaluations of both bulls and cows to hone the “genetics” of his herd.  

I am using “genetics” here as an emic term in the sense that farmers and 

industry professionals use the term in Wisconsin to gloss reproductive parts and 

pieces and imagined sets of genetic information that determine possible futures. 

Genetics can be sold or made available for exchange in the form of sperm, eggs, 

embryos, calves, and adult cattle. Genetics can also refer to the imaginary total of 

genes in a herd. As Bill hones genetics, he looks for areas of improvement (milk 

protein and fat percentage), attempts to prevent too much inbreeding by diversifying 

the bulls he selects for breeding, excises “genetically inferior” cows from his herd by 

culling them or turning them into surrogates for embryos from more “elite cows,” and 

mitigates risk of faulty genetic evaluations by purchasing both genomic bull sperm 

and proven bull sperm. 

All these demonstrate how genetic evaluations provide maps for action. In 

other words, divination of genetic destinies enables farmers and cattle breeders to 

make decisions to act despite the uncertainties of heredity. When traits seem 

predictable, it becomes possible for dairy farmers to slot their cattle into breeding 

plans suggested by AI company representatives or university extension agents. 
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Evaluations, as described above are basically assessments of the “superiority” or 

“inferiority” of cattle, according to the AIPL in conjunction with AI companies and 

breed organizations. These assessments then make farmers beholden to the 

evaluations because they present a picture of cow “genetic potential” that farmers are 

then tasked with helping the cows to fulfill. Farmers, dairy nutritionists, extension 

agents, and siring professionals frequently repeated this imperative to me. And thus, 

genetic evaluations enroll farmers as managers and provide a tool for managing herd 

genetics. 

In order to further elucidate what it means for dairy farmers to act more like 

managers and less like farmers, I will borrow a tool from Alexander Blanchette’s 

work on industrial pig farming in the Great Plains region of the United States: the 

Herd (2015). The Herd is an industrial organizational technology that is 

invisible outside of spreadsheets, computer tabulations, scroll charts, or other 

abstract representations. Yet it productively mediates managers’ experience 

of…the industrial pig. In practice, the Herd operates as a species-making 

device—a means for managers to abstract from the material, embodied 

expressions of individual porcine lives or types such as boars, sows, or piglets. 

Treating their pigs as a Herd…is what makes managers into proper managers 

of vertically integrated life” (Blanchette 2015, 648).  

 

Blanchette’s interlocutors differentiate between managers who work on the Herd 

from workers who work with the Herd and “old farmers” with “old farming 

mentalities” (2015: 650) who work with individual animals. What the Herd concept 

and pig managers demonstrate is how technologies are mobilized to treat herds of 

agricultural animals in units beyond the individual. Dairy farmers are more likely to 

move back and forth between individuals and groups. 
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For example, Bill was looking at components for his whole herd and then 

mobilizing genetics toward addressing his assessment of the components levels as 

lacking. In another example of a unit, he was using percentages as part of a breeding 

plan to maximize the genetics of his “superior” heifers and to cull “inferior” ones 

from his herd by rendering them surrogates or selling them. Bill does not know 

individual cows. Instead, he works with something akin to the Herd in that genetic 

reports and other measures compile across animals. They become, as Blanchette 

argues, a “species-making device,” in that they enable farmers to manage abstract 

qualities not tied to individual bodies but to a conglomerate of all cows on a particular 

farm.  

But genetic reports are more than just data collection and recording. Rather, 

they are, as I have mentioned, maps for action that rationalize decision-making and 

compel farmers to act according to the assessments of external institutions, namely 

the USDA and breeding organizations. This technology therefore renders cows and 

genetics manageable in a particular kind of way even while the effects of 

management might not always be the intended ones.  

 

Farmer to manager 

Lyndsey further demonstrates the tensions of becoming “more of a manager.” 

When I first met Lyndsey, she and her husband milked 50 cows in a small milking 

barn and grew most of the feed for this small herd. Her husband was not interested in 
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changing the system that he had for the most part grown up using with his parents. 

But Lyndsey dreamed of something new.  

During my first summer of research in the area in 2010, Lyndsey invited me 

to accompany her as she visited some nearby farms to look at how other farmers were 

incorporating different milking technologies and infrastructures. Someone from the 

local University of Wisconsin Dairy Modernization Team had put her in touch with 

several farmers who were using different styles of milking parlors and barns as well 

as varied housing styles. We visited a farm with milking robots, a farm with a 

carousel milking parlor, and several other farms with technologies that interested 

Lyndsey. When I left, she was considering her options and hoping to persuade her 

husband to try a different approach. In a tragic turn of events, her husband passed 

away the following winter and male relatives and neighbors sought to sell the farm, 

assuming that Lyndsey would not carry on farming without her husband and further 

that she would not be able to keep up the farm.  

Lyndsey fought hard to keep her farm going. A few years later, she undertook 

a modernization project that allowed her to more than double her herd, house the 

cows in a large barn with sand beds, and collect manure in a large new manure pit. 

She had decided to expand and to pursue a strategy aimed at increasing production. 

According to Lyndsey, this meant taking on “more of a manager role,” making the 

aforementioned infrastructural changes, expanding her herd, hiring employees to help 

with milking, breeding the cows toward increased milk production and feeding the 

cows high-production diets. Her hope was not only to work out a system that allowed 
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her to make more money but also one that would allow her to spend more time 

supporting her daughters in their off-farm activities such as gymnastics, track, and 

horseback riding and perhaps to occasionally take a vacation (something that retired 

farmers often told me was not something dairy farmers do).  

Ordering genetic evaluations was one way that Lyndsey was looking to 

modernize her farm and become more of a manager. Based on the genetic reports, she 

culled all the heifers that the evaluations placed in the bottom 10% of her herd, 

namely through their scores for Net Merit (NM$). This attitude was markedly 

different from the permissive cow love that Lyndsey had so often described on 

mornings while we milked. One morning for example, as we worked our way down 

the barn and talked about the personalities of cows in her herd, she said to me: 

Yeah that one there, she don’t like it if you talk too much before you get the 

units on her. We put up with a lot around here but ya know the girls are sort of 

like family around here. Like that one there, the Dutch Belt, she don’t give 

much milk but I keep her around because I like her. Maybe we’ll even let her 

stick around on our other farm. She can keep the donkey company and have a 

nice retirement. 

 

Lyndsey had even allowed a cow to return to the milking herd after barely surviving 

toxic mastitis, despite a commonly held assertion that cows with toxic mastitis, if they 

survive, will never recover fully as producers in a milking herd and so should just be 

made well enough to be able to survive the trip to the slaughterhouse and to walk to 

slaughter.  

As Lyndsey incorporated new breeding plans in order to maximize milk 

production and hone the genetics in her herd, she culled cows that she had previously 

described with affection as cows that she would keep around. Thus “rationalization” 
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of her breeding methods meant a turn to statistical predictions of cow destinies rather 

than her own experiences with those cows or the dams of heifers as a reason to keep 

them around.  

Lyndsey’s use of genetic reports to make these decisions illustrates what I 

mean by maps for action. Genetic reports provide statistical evaluations. But more 

than that, they lay out a schematic for herd improvement. In this way, genetic 

evaluations perform an important displacement of fleshy on farm knowledge that 

farmers have about their cows. In other words, farmers who use these reports to make 

breeding decisions about their herd are crediting the merit of cows assessed by 

algorithms produced in USDA laboratories rather than through their own experiences 

with the cows. This was never entirely true on Lyndsey’s farm during my fieldwork. 

She still trusts her own assessments of her cows but sometimes she uses the reports to 

make the “hard decisions” when she has too many heifers for instance or when she 

purchases a new group of heifers or cows. In the latter case, she uses the genetic 

reports to make up for her lack of experience with the new heifers and cows. This is 

also the purpose of genetic evaluations for farmers like Bill who do not personally get 

to know their cows and who therefore rely on measurements of cows in reports to 

make reproduction decisions. What this shows is that management entails drawing on 

forms of knowledge produced off farms by institutions that do not do the everyday 

work of working with cows. And, further, that through genetic evaluations, the 

USDA, breed associations, and AI organizations, seek to replace farmer assessments 

of their cows with institutional visions of the Super Cow. 
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While large-scale farmers like Bill can and do take advantage of genomic 

breeding technologies, it is perhaps more significant that family-scale farmers are 

adopting molecular breeding. The reason for this and the outcome are related in that 

mid-scale Wisconsin farmers like Lyndsey work to style themselves as business 

professionals and managers. Genomic reports then become a means for them to make 

rationalized decisions about their cows. This also means that genomic breeding has 

the potential to become fairly widespread. As I have described above, genomic 

reports are not merely collected data, they are evaluations provided by corporate and 

state institutions aimed at promoting breeding according to their judgements. This 

practice, then, has the potential to rapidly increase selective pressures for production 

and to intensify the issues of inbreeding in Wisconsin dairy worlds.94 

 

Chapter conclusion 

Genetic evaluations of dairy cattle make wild claims about phenotypic and 

market futures. They offer to reveal the invisible forces through which organisms 

express particular traits at the same time as they conjure imaginary profitable futures. 

Farmers and cattle breeders only partially believe genome-based predictions, and yet 

                                                 

94 Inbreeding is an enormous problem in cattle breeding due to the health problems and the “production 

losses” that inbred cattle display. The reduction of dairy cattle genetic diversity has long been an issue 

due to the relatively small number of bulls used. Genomic breeding, as maps for action, encourages the 

concentration of herd genetics on each farm using the indexes generated for these reports. This has the 

potential to rapidly intensify inbreeding.  
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there has been a widespread turn toward molecular breeding in Wisconsin dairy 

worlds.  

I argue that farmers turn to genetic reports as a necessary gamble that farmers 

feel they must make in order to stay competitive in an industry where farmers 

frequently go out of business. Furthermore, genetic reports offer another kind of 

measure that allows farmers to rationalize their breeding plans: they use the statistical 

assessments of genetic worth to divide their herds into “superior” and “inferior” cows 

that they can then manage according to recommendations by dairy experts in both 

private and public advisory positions.  

During my research, farmers were often grappling with questions of what it 

means to be a farmer in the midst of state-led and industry pressures to present a 

professional image. In the words of many of my interlocutors, this was about the 

tensions between farming as a lifestyle and farming as a business. In Lyndsey’s case, 

she seeks to maintain close contact with her cows while at the same time employing 

new technologies and methods to make herself into “more of a manager” and to 

manage her farm according to rationalized business plans. Genetic reports, while 

marketed as a technology for larger farms, like most technological innovation in 

dairy, appealed to Lyndsey as a way to differently manage her herd. These reports 

make genes manageable in that they turn indeterminate relationships between 

genotype and phenotype into seemingly knowable and predictable genetic destinies. 

With these in hand, farmers like Lyndsey can fit cows into breeding plans based on 

maximizing particular characteristics in a Herd.  
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In the next chapter, I will more fully engage the question of what these genetic 

evaluations mean for cows. One of the key changes in molecular breeding is that it 

changes the role of bovine females on dairy farms. In dairy breeding, sperm has long 

been used as the source of change. In other words, when farmers want to fix 

particular issues, they turn to records on bulls and purchase sperm with an eye toward 

increasing the expression of particular traits in their herds. With molecular breeding, 

predictions are made about every female so that they are no longer the recipients of 

sperm as the source of change. Instead, farmers and cattle breeders are using genetic 

reports to sell eggs and embryos from “superior” cows while they turn “inferior” 

cows into surrogates for more elite genetics. The ethical and bodily implications of 

this are significant but largely unexamined.  
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Chapter 5. The HPG axis: the biopolitical band-aid and the 

failure of production-oriented breeding  

“Oh crap!” Jan exclaimed. She peered down into the gutter of manure that 

divided the cement walkway running the length of her milking barn from the stalls 

where cows waited to be milked. She went to the barn office and returned with a 

coffee filter. Using her finger and the coffee filter, she scraped what looked like a bit 

of coagulated blood from the top of the manure. She tilted the coffee filter so that I 

could now see that it contained a small curled up embryo. Later, when Jan’s 

veterinarian, Russ, showed up, she pulled the coffee filter out of the refrigerator and, 

pointing to the embryo, said, “Looks like ya missed one Russ!”  

Jan’s comment is framed in the characteristic Wisconsin style of joking 

banter. She followed her comment with a laugh, but she also conveyed her frustration 

with her veterinarian for mistakenly telling her that one of her cows was not pregnant. 

New to the field, it was not yet clear to me why the appearance of an embryo in the 

milking barn gutters might implicate the veterinarian. The incident stuck with me 

though perhaps because the embryo remained in the barn office refrigerator for 

several months. As it turns out, this embryo has a story to tell. 

In the simplest version of this story, this is how the embryo ended up in the 

gutter: cows must give birth to calves in order to produce milk. Following the birth of 

a calf, cows produce milk, but over the course of lactation, milk production peaks and 

then declines. Dairy farmers aim to breed cows 2–4 months after calving in order for 
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cows to produce approximately one calf every 12–14 months. This timeframe is 

designed to maximize a cow’s time in peak lactation. Jan bred her cow, Snoball, 

without success two times and then a third time, which took. Then Russ came for a 

“herd check” about a month later and examined several cows. Russ used both a hand 

palpitation method as well as a portable ultrasound machine to determine which cows 

were pregnant and to estimate fetus age. Based on his assessment, Russ told Jan that 

Snoball was not pregnant. Jan then gave Snoball a shot of the pharmaceutical version 

of the naturally occurring reproductive hormone prostaglandin: dinoprost. Jan used 

dinoprost in an attempt to bring Snoball into estrus so that Jan could breed her again. 

The hormone shot caused an abortion because it turned out that, in fact, Snoball had 

been, in the local terminology, “with calf” or “bred.”  

Since the 1990s, an estimated 80% of U.S. dairy herds have started to use 

reproductive hormones to manage cows’ reproductive cycles. During my fieldwork in 

Wisconsin, these hormones were a common feature of farmers’ efforts to organize 

their cows’ reproductive cycles. Some farmers use them as Jan does, with cows that 

do not seem to be showing a “natural” estrus or with a cow that is proving difficult to 

breed.95 Other farmers use them every time they breed a cow. Many farmers use these 

hormones in ovulation synchronization or “ovsynch” programs that they use on their 

entire herd. After injecting cows with hormones or inserting vaginal hormone 

releasing devices, farmers, farm employees, breeding technicians, veterinarians, or 

                                                 

95 Estrus is the time in an estrous cycle when a cow is considered to be “in heat” or sexually receptive. 

It usually precedes ovulation. 
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occasionally semen salespeople will artificially inseminate according to a designated 

window of time after the last hormone shot. Ovsynch programs are appealing because 

they claim to make difficult-to-predict estrous cycles manageable by putting them on 

a schedule. Furthermore, when cows’ reproductive cycles are on a schedule, farmers 

and their employees are freed up for other work. In other words, the dream of 

ovsynch is that it makes dairy farm cows and dairy farm humans more efficient.   

Based on decades of work by researchers in “animal health” corporations, 

government laboratories, and at university research centers, ovsynch has become a 

centerpiece of production-oriented breeding. In Fordist assembly-line fashion, 

ovsynch makes (re)production more efficient through synchronizing otherwise 

variable timing. The hypothalamus, pituitary gland, and gonads—or the HPG axis in 

biomedical terms—have become both the target of research and the means through 

which farmers and agricultural experts seek to manage unruly estrous cycles.96 

Ovsynch is one among many biotechnics that are designed to organize cow 

bodies into more machine-like configurations. In this case, ovsynch and other 

reproductive hormone regimes are imagined as interventions that can bring the HPG 

                                                 

96 I am using the term “unruly” to invoke the difficulties that farmers described to me in trying to 

accurately observe, predict, and act on estrus. Estrus can be difficult to observe even in small herds, 

even with heat detection aids. Lyndsey would often express frustration when one of her daughters or 

employees observed a cow “standing to be mounted” but forgot to make note of the cow’s name or 

number. Frequently, cows or heifers will also have “silent heats” with no observable signals to 

humans. Or they will display a “false heat” when they seem to be in heat but do not ovulate. These and 

more can make keeping up with the varying timing of estrus for all cows and heifers in a herd quite 

difficult. These challenges have provided an opening for the development of many aids from stickers 

to collars that measure activity with the aim of improved heat detection. Unruly invokes the sense that 

estrous temporalities confound farmers’ methods for figuring out when to breed cows.  
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axis into standardized, predictable, and coordinated timing.97 Under the influence of 

Fordist organization of labor and bodies, biomedical sciences have figured the body 

as a rigid container made up of clearly delineated parts (Martin 1994). When cows are 

figured as machines of (re)production, particular functions can be addressed through 

tinkering with particular body parts or systems. Ovsynch regimes rely on notions of 

hormones as signals that connect the HPG axis and that can simply switch particular 

functions on or off.98 Farmers and veterinarians use hormones to intervene in the 

signaling that regulates physiological changes on the ovaries, ovulation, and 

pregnancy retention. By injecting exogenous hormones, farmers and veterinarians 

endeavor to make estrous cycles more efficient through reducing lag time between 

calving and a return to a breed-able state, bringing heifers into estrous earlier, and 

coordinating groups of cows into synchronous reproductive states.   

But the benefits of efficiency cannot fully explain the rising popularity of 

reproductive hormones on dairy farms. Dairy cow fertility is declining, meaning that 

                                                 

97 As Emily Martin’s work has shown, mechanistic versions of the body figure prominently in 20th 

century reproductive biology more generally. For example, in her work on human female reproduction, 

she shows how the uterus is figured in medical texts and terminology as a pump that, during childbirth, 

produces “efficient or inefficient contractions” (1987:59) and that “good or poor labor is judged by the 

amount of ‘progress made in certain periods of time.’” (1987) Thus reproductive efficiency as well as 

notions of progress and time management matter to both medical and veterinary discourses of female 

reproduction. 
98 Hannah Landecker shows that scientific theories on how hormones produce effects have changed 

enormously over the course of the 20th century (2016). In particular Landecker points to the shift from 

hormones as highly agentive “messengers” to an understanding of hormones as “signals” that do not 

act directly on cells; instead hormones as signals set off a cascade of other signals before physiological 

changes take place (Landecker 2016).The turn in research to the numerous signals that take place 

between a hormone’s interaction with a cell and the physiological changes that take place is not a topic 

of discussion in dairy worlds. The intricacies of intra and intercellular interaction are largely black-

boxed in textual materials for farmers on reproductive hormones (Latour 1987). I would argue that 

while hormones are described as signals in dairy worlds, they retain the agentive role of the earlier 

messenger-hormone as they are seen to simply produce particular physiological effects.  
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it is becoming increasingly difficult to breed dairy cows and that the number of days 

between calving and pregnancy is climbing.99 This trend that has become an 

increasing issue worldwide, with particular prominence in the United States. Industry, 

government, and university researchers acknowledge multiple reasons for infertility, 

although it is widely accepted that it is closely linked to increases in milk production 

per cow and is most pronounced among “high-producers.” 

This trend and the paired increase in production-related diseases among dairy 

cows demonstrates the failure of productivist breeding that orients decisions too 

narrowly toward increasing milk production. As Julie Livingston argues, “growth is 

the very purpose of ‘development,’ its organizing telos, its hoped-for future. There is 

no plan, no vision for an end of growth—and yet eventually growth will overwhelm 

in its insatiability” (n.d.). Livingston calls this “self-devouring growth” and is 

particularly interested in how a taste for beef and the expansion of cattle herds in 

Botswana produce self-devouring growth through environmental destruction and ill-

health related to beef consumption. This sense of self-devouring growth is what I 

mean by failure: the discourse through which cows’ bodies are produced as 

“machines for replication” (Tsing 2016) and asked to produce ever-increasing 

amounts of milk produces its own destruction.100 The machine devours itself. In this 

                                                 

99 This observation is based on a review of scientific and industry literature on fertility in U.S. dairy 

industries. 
100 Anna Tsing, in her article, “Earth Stalked by Man” (2016), describes Danish pig farms as 

“machines of replication.” Here, I extend the term to incorporate not only the mechanization of the 

farm as a technology of replication but also to include the figuring of farm animal bodies as machines 

organized toward reproduction.  
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case, cow bodies, in being asked to produce ever more milk, produce the failure of the 

machine. Let me be clear: the failure is in the workings of the machine of replication, 

both in the broader discourse of cow-as-machine and the productivist logic that 

strives for unending growth. The failure is not that of the material cows on farms nor 

their bodily assemblages. The failure exposes the gap between the dream of limitless 

milk and the material relations of living bodies. While infertility is figured as a 

“problem” on the part of reproductive parts and functions in the private-public 

literature on the matter, I firmly place the “failure” in the realm of productivist 

discourse in that it projects an impossible dream. Another way to see infertility is the 

embodied resilience of female bovines to practices that ask them to produce milk at 

levels that imperil their abilities to thrive or even to live.  

In response to infertility as both failure and resilience, reproductive hormones 

have taken on a role as a biopolitical band-aid. The biopolitical band-aid is the 

“technofix” of using exogenous hormones to address the increasing infertility among 

dairy cows. This term draws on the sense of a “band-aid” as a makeshift solution that 

does not address a deeper issue. The increase in infertility, in particular among high-

producing dairy cows, is biopolitical because it is an issue that arises out of 

institutional discourses that seek to organize life processes.101 In fact, it may further 

                                                 

101 I am drawing here on Michel Foucault’s delineation of biopower from sovereign power. While 

sovereign power concerned the ability to take life or let live (2003), biopower seeks to maximize life or 

foster it. In The History of Sexuality, Vol. 1 (1980), Foucault describes the transformation of sovereign 

power over death into power aimed at the regulation, administration, and maximization of life: 

“’Deduction’ has tended to be no longer the major form of power but merely one element among 

others, working to incite, reinforce, control, monitor, optimize, and organize the forces under it: a 

power bent on generating forces, making them grow, and order them, rather than one dedicated to 
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the failure, the self-producing destruction, of perpetual growth through further taxing 

dairy cow bodies. The deeper issue that ovsynch technologies mask is that 

production-oriented discourses of dairy cattle breeding are creating their own failure. 

Were farmers to fully comply with production-based ideas of dairy cattle 

improvement, this failure might be far more pervasive than it already is.  

While this powerful industrial ethos of breeding overwhelmingly prevails in 

dairy industry scientific research and literature, it is not the only discourse that shapes 

breeding on dairy farms. Farmers in Wisconsin engage in myriad forms of cow-

appreciation. In the latter half of this chapter, I bring attention to the ways that cow 

beauty and functionality, ethnic heritage, and cow love provide alternative modes of 

valuing cows. I call this “the patchwork” to emphasize how farms are heterogeneous 

and interspersed in a mosaic pattern geographically.102  

Thus, Wisconsin dairy farms exemplify what Anna Tsing calls “pericapitalist” 

spaces in that they are both inside and outside capitalism (2015). Farmers participate 

                                                 

impeding them, making them submit, or destroying them” (1980: 136). Foucault paid particular 

attention to how biopower works through sites of disciplinary power such as prisons, schools, and 

hospitals. Hormonal regimes are used on farms but draw on institutional forms of knowledge-power 

developed at state agencies aimed at animal improvement, public universities, and across public-

private partnerships in agribusiness.  
102 My use of “patchwork” is inspired by Anna Tsing’s use of “patch.” Anna Tsing borrows the term 

patch from landscape ecology in order to show how supply chain capitalism allows for the 

accumulation of value without capturing the means of production (Tsing 2015). In the transnational 

matsutake mushroom trade, mushrooms move through roles as trophies, gifts, and commodities, as 

they move across patches of diverse practice and modes of valuing. This idea also builds on the 

“diverse economies” that J.K. Gibson-Graham describe as the multivarious kinds of transactions that 

undergird, resist, and exceed capitalist markets (Gibson-Graham 1996, 2006). The patchiness—or 

emergent practices that come into being on dairy farms in a mosaic of farm-patches where each farm is 

different from those around it even while both are considered specialized dairy farms—brings into 

focus the interplay between homogeneity and heterogeneity in breeding practices. 
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in diverse economies (Gibson-Graham 1996; 2006; 2011) at the same time as they act 

as capitalists and as part of commodity supply chains. J.K. Gibson-Graham draw 

attention to the spaces outside of capitalism in order to show that capitalism is not an 

all-encompassing system, in contrast to Michael Hardt and Antonio Negri, who argue 

that there is no longer any outside (2001). Tsing seeks to work between these 

perspectives in order to show how capitalism works through diversity. In other words, 

capitalism does not need to capture all activities as long as the results of that diversity 

can be translated into goods and services available for accumulation, or what she calls 

“salvage accumulation.”  

Inspired by Tsing’s attention to the patches that exist in the gaps of capitalist 

activities and the diverse economies that J.K. Gibson-Graham argue are opportunities 

for engagement with alternatives to capitalism, I have suggested that productivist 

breeding discourse is not the end of the story on Wisconsin dairy farms. Instead, 

farms are patchy: they emerge through varied histories, interpersonal relations 

between cows and humans, landscape histories, and more. And even in the face of the 

powerful discourse of productivity, they remain patchy. Wisconsin dairy farms are 

not scalable (Tsing 2012) in that all the everyday labors that make milk available for 

commodification are not the same on every farm and are not replicable. At the same 

time, some values, technologies, methods, and practices crosscut the patches.  

This heterogeneity, I argue, might be the only thing that keeps further failure 

in cattle breeding at bay. My argument in this chapter is the following: Ovsynch is 

designed to bring cow bodies into alignment with industrial ideals of efficient time. 
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But ovsynch has another function, that of the biopolitical band-aid, which papers 

over the failures that production-oriented approaches to breeding create. Full 

compliance with institutional notions of production as improvement would further 

impair the (re)production of Wisconsin dairy herds. In Wisconsin, farms are patchy, 

and breeding practices are heterogeneous. This heterogeneity may be the most 

significant antidote to self-devouring growth in the dairy industry.  

 

Hormone biopolitics and the limits of productivist breeding 

Bovine estrous cycles are unruly. Like those of human females, cows’ cycles 

vary in length, timing of ovulation, and associated physiological changes. Farmers 

and cattle breeders have long relied on behavioral and physiological signals in order 

to time the breeding of cows. Alternatively, they left this discernment up to bulls that 

they would simply leave in a pen with cows or heifers. The signals that humans 

would look for include “standing to be mounted,” vaginal discharge, swollen vulva 

tissue, increased locomotion, and phonation. However, some cows exhibit no 

discernable signs at all. In scientific-industry literatures on cattle reproduction, 

researchers frequently claim that the biggest impediment to efficient reproduction is 

“missed estrus,” which is usually described as a management failure on the part of the 

farmers. Thus, the occurrence of cow or heifer ovulation that does not instigate action 

in the form of breeding is classified as a “problem” in need of fixing. Furthermore, it 

becomes an issue of efficiency when cows are not impregnated on specific timescales 

post-calving, goals which are set by private-public industry experts. “Days in milk” 
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past calving after milk production peaks represent in this formulation a wasted 

potential for productivity and are calculated as a daily loss in dollars.  

In order to bring reproduction more under control, the medical-industrial gaze, 

in biopolitical fashion, turns toward the “body itself” as available for optimization.103 

As Nikolas Rose and others have shown, the end of the 20th century and the 

beginning of the 21st century have been characterized by a biopolitical turn toward the 

molecular (2007). As Rose describes, new biotechnologies  

do not just seek to cure organic damage or disease, nor to enhance health, as 

in dietary and fitness regimens, but change what it is to be a biological 

organism, by making it possible to refigure—or to hope to refigure—vital 

processes themselves in order to maximize their functioning and enhance their 

outcomes. (Rose 2007: 18)  

 

In this case, the ovaries and their relations with other bodily organs through endocrine 

signaling have become the target and the means for biopolitical intervention in bovine 

reproduction. 

Researchers, through the study of cow bodies over the course of the 20th 

century, identified the ovaries as key organs in bovine reproduction. The ovaries, 

through hormonal signaling, primarily with the uterus and with the hypothalamus and 

pituitary gland, are highly influential in ovulation, pregnancy recognition, and the 

maintenance of embryo viability. The ovaries contain and release oocytes (eggs) and 

                                                 

103 This of course builds on Michel Foucault’s idea of the “clinical gaze,” a practice that comes out of 

medical discourse as it developed in the 19th century that focuses on bodies, body parts, and pathology 

without regard to the subjective experience of patients (Foucault 1973). Because the experts of animal 

agriculture who deal with health are not always doctors or medical experts, I use the term “medical-

industrial gaze” to indicate that those involved in animal reproduction on farms do include 

veterinarians but they also include breed organizations, breeding technicians, semen salespeople, 

animal nutritionists and more.  
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they produce two very important reproductive hormones, progesterone and estrogen. 

The ovaries work in conjunction with many organs in the body, but they have 

achieved the status of “the primary organs in a cow’s reproductive tract” (Select Sires 

2017) or the central “target” for “reproductive management.” In order to influence the 

physiological action of the ovaries, dairy scientists and agribusinesses have worked to 

develop hormone regimens. 

The ovaries play a central role in the cow-as-machine paradigm as they 

represent a key means for bringing cow bodies in line with schedules designed to 

optimize production. Furthermore, through hormonal intervention, groups of cows are 

brought into synchrony with each other and their cycling bodies are made to fit into 

efficient schedules. Rather than respond to estrous cycles as regulated by cow bodies, 

the dream of reproductive management is to “trick” the ovaries into performing 

particular functions and to intervene in the hormonal signaling of the HPG axis in 

order to produce particular effects on particular timescales. 

The HPG axis is critical for regulating estrous and pregnancy. In order to 

show how veterinarians, agribusiness siring specialists, and breeding technicians 

conceptualize cow reproduction and seek to intervene, I will provide a summary of 

bovine reproductive cycles according to industry textual sources. This summary is 

based on a combination of information from the veterinary manual, Bovine 

Reproduction (Hopper 2015), information conveyed to me by siring specialists and 

veterinarians in the field, information provided by the FDA on approved uses for 
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reproductive hormones, and a manual produced by Select Sires, a major AI company, 

for farmers (2017).104 

 

 A brief summary of bovine reproduction based on dairy industry sources 

Ovaries exhibit what are called follicular waves. Throughout the estrous cycle, 

follicles or small bumpy structures containing eggs emerge from the surface of the 

ovaries. This happens in waves and varies between cows who usually exhibit either 

two-wave or three-wave cycles. One follicle in a wave gets “selected” as a dominant 

follicle, which releases estrogen. Estrogen travels through the bloodstream of a cow 

and instigates changes in other organs and tissues. Some of these changes are 

externally visible signs that cattle breeders use to identify estrus such as swollen 

vulva. Estrogen also signals to the uterus to prepare itself for potential insemination 

through increased sensitivity. Estrogen also instigates the production of mucus by the 

cervix, providing lubricant in both the vagina and the uterus, which aids in the uterine 

transport of sperm. 

High levels of estrogen “produced by the dominant ovarian follicle also triggers 

                                                 

104 Veterinarians play an important role in developing plans for both producing synchrony and for 

treating cows who are not considered to be cycling normally on Wisconsin dairy farms. All 

reproductive hormones available to dairy farmers for manipulating estrous are approved by the United 

States Food and Drug Administration (FDA) for use only through prescription by a veterinarian. This 

signals an important shift in the role of the veterinarian on dairy farms from treating individual cows 

for clinical conditions toward involvement in an analysis of herd fertility metrics and in developing 

plans for herd-level reproduction management. Veterinarians therefore play an important role in 

producing ovulation synchrony on dairy farms as well as in addressing infertility, although their 

involvement certainly varies by farm and veterinarian. 
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the hypothalamus—a section of the brain—to release a surge of gonadotropin 

releasing hormone (GnRH) right before ovulation” (FDA 2017). Once the pituitary 

gland senses the presence of GnRH, it releases follicle stimulating hormone (FSH) 

and luteneizing hormone (LH), which then travel through the bloodstream, reaching 

the ovaries. FSH inspires a new follicular wave and LH causes the dominant follicle 

to rupture and release the egg. This is ovulation, which means that the egg moves into 

the uterus and may participate in fertilization with viable sperm.  

After the ovarian follicle “ovulates,” releasing the maturing egg, another kind of 

cells, luteal cells, grow in the vacated follicle. These cells form the corpus luteum 

(CL), which releases another important reproductive hormone: progesterone. 

Progesterone initiates activities by the uterus and the cervix toward the creation of a 

viable environment for a growing embryo, namely the production of a mucus plug in 

the cervix to keep out bacteria and viruses and the production of “uterine milk” to 

nourish the embryo. In addition, progesterone prevents the production and release of 

GnRH from the hypothalamus. GnRH influences ovary hormone production in ways 

that would bring the bovine back into heat and so the release of progesterone by the 

CL is an important hormone for the maintenance of pregnancy.  

During the “period of maternal recognition,” if the uterus finds no embryo, it will 

produce prostaglandin (PGF2α), which destroys the CL, thereby ending the CL’s 

production of progesterone. The drop in progesterone communicates to the 

hypothalamus that it should resume production of GnRH, which then stimulates the 

pituitary gland to produce more FSH and LH, which stimulate ovarian follicle growth 
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and eventually the formation of another CL.  

The Select Sires manual, which is complete with scientific illustrations of the 

uterus and ovaries illustrating their functions addresses farmer-readers with the 

following directive: 

Becoming familiar with the reproductive anatomy and physiology of a cow 

will help you do a better job artificially inseminating your cattle. 

Understanding how the hormones involved in the estrous cycle interact to 

control this phenomenon gives you a clearer understanding why and when 

animals display the many signs of estrus, how pregnancy is maintained, and 

what you or your veterinarian must do to treat cows that do not cycle 

normally. (Select Sires) 

 

“Reproductive management” has thus been defined through understanding 

ovarian function and hormonal signaling between the ovaries and other bodily organs 

in order to intervene in them. This information represents the definition of “normal 

cycling,” and therefore one that the use of exogenous hormones is geared toward 

producing and manipulating. There are two important ways that this information and 

the intense focus on the HPG axis figures in reproductive management on dairy 

farms: 1) reproductive hormones are part of regimes for producing synchrony and 2) 

they are used to bring cows who are not cycling or are “anovular,” in line with what 

are considered “normal” reproductive timelines.  

 

Producing synchrony 

On my third visit to Bob’s farm, we set the headlocks on one of the pens in his 

confinement barn so that when cows put their heads through the metal bars and then 

put their heads down to eat from the feed piled just on the other side, their movements 
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would trigger the headlock to lock in place and keep the cows where they were 

standing. We had just put fresh feed out so the cows were eagerly getting up from 

their mattresses to go eat. Pretty soon almost all of the 32 cows had triggered their 

headlocks and were continuing to eat. Bob pointed to one on the end who he said was 

always really tricky to get into a headlock because she had figured out how to eat 

without triggering it. He had me walk slowly behind her from the opposite direction 

as him. She left the headlock a couple times but soon returned to eat, and Bob was 

able to trigger the headlock manually.  

Just as we finished, a breeding technician arrived in a veterinarian-style 

jumpsuit with a long plastic glove on his arm and a bucket full of semen straws. Bob 

told me that the technician, Kevin, would breed the whole group today. “It’s more 

efficient ya know? We started doing ovsynch because it was just a big mess after we 

got the new barn. Cows were getting’ missed all over the place so we had to figure 

out a way to breed ‘em.”  

Bob and Kevin looked over a clipboard with matings listed for each of the 

cows, and for the next few hours, we walked down the line with Kevin, making sure 

that each cow got the correct semen straw by checking numbers on the cows’ ear tags 

against the list on the clipboard and then finding the correct “semen straw,” which 

was made easier by the fact that many were bred to the same bull. As Kevin pushed 

his arm past his elbow into the anus of one cow on the line Bob remarked that this 
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would be the seventh time that they would try to breed this particular cow.105 “She 

might need to find a new career if this one don’t take,” Bob told me with a chuckle. 

Kevin used his other hand to push a long plastic semen straw into the cow’s vagina 

and then used his thumb to inject the semen. Then he withdrew the straw from the 

cow’s vagina and his arm from her anus and moved on to the next cow.  

This story narrates the final stage in an ovsynch regimen. Farmers, farm 

employees, or technicians administer a series of reproductive hormones and then 

breed cows during a set period of time after the last hormone shot. For instance, 

farmers may group cows and then administer shots to all members of the group so 

that they all ovulate at around the same time. Another version of ovsynch leaves 

farmers to look for estrus but during a short window of time as opposed to “natural” 

estrus, which involves watching cows daily for signs of estrus and breeding them 

whenever they show signs. 

The development and marketing of reproductive hormones is largely based on 

notions of efficiency. As the logic goes, ovsynch programs make breeding more 

predictable and therefore farmers can schedule breedings and will only have to pay a 

technician to come one day a week. The notion of efficiency emerged through the 

move from Taylorism to Fordism, which emphasized efficiency through assembly 

                                                 

105 This technique is called “rectal palpation.” It is an Artificial Insemination technique that involves 

reaching one arm into the rectum of a cow in order to feel the cervix and direct the placement of a 

semen straw that is inserted into the vagina. The semen straw is then pushed through the cervix and the 

semen is deposited just inside the service so that it can enter the uterine horns. See 

https://www.drovers.com/article/artificial-insemination-technique-takes-care-and-practice for a 

detailed description of rectal palpation written by a Jane Parish, a Missisppi State University Extension 

Specialist in Beef Cattle.  

https://www.drovers.com/article/artificial-insemination-technique-takes-care-and-practice
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line style manufacture and the reduction of costs in order to increase profit. Lining a 

group of cows up and then breeding “down the line” enacts a kind of assembly line 

breeding.  

 As on Bob’s farm, the idea is that breeding cows on one day can save farmers 

the time that they would otherwise spend watching cows for signs of estrus. When 

farmers spend less time watching for estrus they are freed up for other tasks besides 

watching their cows and breeding them based on their cycles. Many farmers and 

artificial insemination technicians told me that it was far more efficient to use 

hormones and then breed several cows on one day rather than to put in the time and 

effort to watch cows for signs of heat and then breed accordingly. 

On countless occasions during farm visits, farmers would stop what they were 

doing even if they were mid-sentence when they noticed a cow mounting another or 

“bellering” as Jan put it, both of which are signs that cows might be in heat. Some 

farmers made time in their busy schedules to watch groups of cows to look for signs 

that they should breed one or more of them. On Dan Weissman’s farm, while helping 

him to put out feed for his lactating cows, he spent almost an hour trying to teach me 

the many ways to spot cows in heat, including a skillful imitation of various kinds of 

cow vocalizations, some of which he attributed to estrus while others he would ignore 

because they were just examples of the “girls talking” as he put it. In addition, 

farmers use other kinds of methods besides direct observation such as electronic 

collars that detect movement, stickers that change color when one cow mounts 

another, chalk or paint placed on cow rumps, and “heat detector animals” such as 
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females treated with testosterone or bulls surgically altered so that they can mount but 

not mate with cows in estrus.  

In a sense then, both cows and farmers are made more “productive” through 

ovsynch programs. Farmers can do work other than the work of observing and 

breeding cows based on their cycles. Cows are made more productive in that they are 

made to conform to more efficient schedules. Those that do not conform may “have 

to find another career” as Bob put it, a euphemism for culling a cow and selling her 

for slaughter and processing as beef. 

Milk yield changes throughout a cow’s lactation cycle. Current schedules for 

breeding cattle are also targeted toward capturing maximum milk. The goal to breed 

cows within 120 days after calving is targeted to breeding them after they have 

peaked in milk production during a lactation. They will then usually be given a short 

rest period of two or so months toward the end of gestation before calving. 

Oftentimes cows will not start estrous cycles within the target of two months post-

calving, so farmers, as advised by veterinarians and other reproductive experts, will 

sometimes administer reproductive hormones to “jumpstart” cows’ estrous cycles so 

that they can be bred toward the goal of approximately one calf per year.  

 

A brief description of how hormone regimens intervene in cows’ estrous cycles  

The information here is based on my discussions with veterinarians who 

advise farmers on how to use reproductive hormones either to address anovularity or 

to coordinate estrous cycles. In addition, I draw on resource materials for 
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veterinarians and farmers to present a synthesized version of how these hormones 

shift signaling and physiological responses to hormones.  

A basic ovsynch program starts with an intramuscular injection of 

gonadorelin, a pharmaceutical version of GnRH, at any time in a cow’s cycle. While 

a regimen with fewer hormone shots would require first ascertaining where a cow 

was in her estrous cycle and then timing the shot according to that information, an 

ovsynch regimen can be used at any time. Gonadorelin should stimulate ovulation 

and thus initiate another follicular wave on the ovaries. As a reminder, once a follicle 

ovulates, the CL forms. Seven days after the first shot of gonadorelin, an ovsynch 

regimen calls for a shot of dinoprost, which stimulates the regression of the CL. This 

mimics the release of PGF2α by the uterus when an embryo is not found. If 

prostaglandin is given when a cow is already pregnant, the regression of the CL will 

trigger hormonal and physiological changes that most likely would cause abortion, as 

in the opening vignette of this chapter.  

In an ovsynch program, the regression of the CL makes it possible for a new 

dominant follicle to be “selected” by the ovaries. 48 hours later, an ovsynch protocol 

then calls for another injection of gonadorelin, which again stimulates the dominant 

follicle to release an egg (ovulation). Then the farmer, employee, breeding technician, 

semen salesperson, or veterinarian, breeds the cow or heifer using AI 24 hours later.  

Progress as an organizing idea in the dairy worlds of Wisconsin hinges on 

particular notions of efficiency and productivity. In the realm of “reproductive 

management” researchers and farmers seek to create more productive cows through 
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breeding for increased milk yield but also through organizing breeding schedules in 

order to maximize the amount of milk in a designated amount of time. By pushing 

cows to breed quickly after calving by using reproductive hormones, they are also 

looking to enhance milk production per cow.  

Efficiency is a second key organizing principle in efforts to practice progress. 

In order to become more efficient, time spent watching cows gets marked as 

“inefficient.” Through the use of reproductive hormones, cow bodies are brought into 

unified coordination. Regardless of where they are in their estrous cycles, 

reproductive hormone injections bring them into a breed-able state at the same time.  

This synchronization acts to disrupt the attention to multiple kinds of time at 

work when farmers must watch cows for signs of estrus. Instead the determinate of 

estrus and fertility cycles becomes the timing of the hormone injections. Therefore, 

ovsynch regimens work to obliterate estrous variability among cows in a herd. This 

case is part of a larger trend in agricultural sciences to standardize temporal rhythms 

in agricultural species.  

For example, crop scientists breed crop varieties to mature at the same time in 

order to enable mechanized harvesting. This model of efficiency makes human 

attention to individual plants or animals “inefficient” and contributes to agricultural 

practices geared toward groups of organisms. In turn, farm practices become more 

available to mechanization and mechanizing the work of humans who then have more 

specialized repeating tasks, such as breeding whole groups of cows on one day and 

time.  
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The sky might be the limit  

Kent Weigel, a key figure in dairy genetics research through his position as 

chairman and professor in the Department of Dairy Science at University of 

Wisconsin-Madison, was quoted in a 2015 article in the Wisconsin Agriculturalist as 

saying that the “sky might be the limit” for increasing milk production in dairy cattle 

(Buchholz 2015). In the same article, Mark Stephensen of the UW Center for Dairy 

Profitability called the trend of increasing milk production per cow “amazing,” 

remarking, "It's close to 300 pounds per year that we're increasing milk production. 

It's tremendous" (Buchholz 2015). This celebration of seemingly limitless growth is 

characteristic of much of the expert discourse on increasing milk production per 

cow.106  

While these increases in milk yield are widely celebrated as evidence of the 

success of productivist breeding, and cattle breeders who have bred primarily for 

production traits are declared “rational” and “modern,” the perils of this orientation 

have emerged in troubling ways. Paired with increases in milk production are 

declines in the health of dairy cows as measurable through rates of disease and 

infertility. Many of the most common ailments for dairy cows including metabolic 

                                                 

106 Yet it is not new in that specialization of the all-purpose “milch cow” toward a cow bred 

specifically for milk or beef production began in the late 1800s.  
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disorders, lameness, and mastitis are often grouped together under the term 

“production-related diseases.”  

Growing recognition of the toll that productivist breeding is taking on the 

bodies of cows is causing great concern among experts and farmers alike. With the 

rise of ethical consumerism, consumers have become increasingly concerned with the 

wellbeing of livestock animals (Eden et al 2008; Guthman 2003; Miele 2011). Pascal 

A. Oltenacu warns that if dairy industry participants do not work quickly to address 

the welfare issues that are now widespread on dairy farms, they imperil their position 

in consumer markets (2010). Others argue that not only does production impact cow 

welfare but the reductions in lifespan of dairy cows and the increased costs of treating 

production-related diseases also hurt farmers who already negotiate milk price 

volatility and extremely thin margins.  

State agencies that regulate and support agriculture in the United States also 

recognize the increasing costs of production diseases. For example, changes in USDA 

Animal Improvement Program (AIP) breeding indices demonstrate an 

acknowledgement of the growing financial cost of production-related health issues on 

dairy farms. AIP periodically releases a Net Merit (NM$) index, which represents a 

prediction of the lifetime profitability of a cow or bull and heritability of the traits that 

impact profitability. A short description of some of the changes to NM$ demonstrates 

the increased recognition of the importance of production diseases and infertility for 

dairy farmer profits. NM$ replaced the commonly used economic index of the 1970s, 

Predicted Difference Dollars (PD$), in 1994. PD$ was entirely weighted toward 
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production traits (52% milk yield and 48% fat content of milk). When NM$ was 

introduced in 1994 it placed a 74% weight on production traits including milk yield, 

fat content, and protein content. 26% of the 1994 NM$ index was weighted by what 

are considered health or fitness traits. In 2010, health traits (65%) were given more 

weight relative to production traits (35%). The most recent NM$ weighting in 2014 

shifted back toward production slightly with 44% weighting toward production traits 

and 56% toward health traits.  

These shifting estimates of NM$ show that between 1970 and 1994, USDA 

breeding improvement recommendations remained almost entirely oriented toward 

production. In the 1990s, it became increasingly evident that the enormous gains in 

milk production per cow were taking their toll on cow bodies as well as farmer 

revenues. This is reflected in the remarkable switch from weighting entirely on 

production traits to weighting more heavily placed on health traits.  

The importance of NM$ for U.S. dairy breeding cannot be underestimated. 

During the 1990s, enormous increases in milk yield per cow were recorded. Every 

time a farmer purchased semen, they would likely consider the USDA NM$ index for 

prospective bulls. The NM$ of the recorded U.S. dairy herd is closely tied to notions 

of progress in dairy breeding. This progress is frequently described in numerical 

measures. 

For example, in a 2004 article by Paul VanRaden, a geneticist at the USDA – 

AIP (formerly known as the Animal Improvement Programs Laboratory), VanRaden 

reviewed the changes to the NM$ index and argued that the most recent (at the time) 
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changes to NM$ would create an “expected 2% increase in genetic progress…worth 

$5 million/yr nationally based on a $250 million value of current progress” (2004: pg 

3128). Furthermore, VanRaden includes a table in this article that “provides a 

comparison of actual genetic progress in the last decade with expected progress in the 

next decade if breeders select on NM$” (2004: pg3129). Progress in this context is 

measurable through statistical calculations of reported traits in dairy cattle. And 

progress is measured through increases in profitability, as described by NM$. While 

progress in dairy breeding has been defined through milk yield, based on the 

assumption that this was the most important factor for increasing farm profitability, 

notions of progress in dairy breeding are shifting.  

While milk yield increases appear to be a cause for the celebration of the 

achievements of scientific breeding, the corresponding increases in production 

diseases and infertility tell a different story. Researchers and industry experts remain 

hopeful that the “sky might be the limit,” yet the engine of progress is failing. What 

these shifts in NM$ calculations demonstrate is that the dairy breeding world is 

scrambling to pick up the pieces of an experiment that is undermining itself.  

Cows are producing more milk on average and frequently setting new 

lactation records. Yet their metabolic demands are increasingly difficult to meet, they 

are becoming more difficult to reproduce, and they are suffering from frequent and 

often fatal health issues. As the machine of progress sputters, private and public 

breeding experts such as Stephensen, Weigel, and VanRaden tinker with the system 

through an emphasis on including other traits but do not question the faults of the 
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basic premise: that progress can continue in the form of ever-increasing milk 

production. The failures of the machine mean that “on the ground” farmers, 

employees, and experts who seek to manage cow reproduction must also use band-

aids in order to keep the dream of infinite growth alive.  

 

The biopolitical band-aid 

In a recent survey of Wisconsin dairy producers by the Center for Dairy 

Profitability, respondents marked reproductive management and health issues as their 

biggest concerns (Lloyd et al 2007). In addition, it has become widely acknowledged 

that infertility is increasingly a problem among dairy herds internationally. Some of 

the increase in “infertility” is likely due to increases in herd size that make it more 

difficult for humans to observe cows in estrus unless time is incorporated into daily 

schedules to watch for signs of estrus. Bob described a similar issue on his farm 

above. 

According to statistical measures, Wisconsin dairy cows are increasingly 

showing weak or no estrus. Many cows are anovular or not ovulating or cycling at all. 

Researchers attribute increasing issues with fertility on dairy farms to an array of 

factors including: metabolic dysfunction due to enormous energy requirements of 

high milk production, postpartum uterine and mammary infections, inbreeding, 

improper breeding technique by technicians, increased herd size making it more 

difficult to observe signs of estrus, heat stress due to climate change, cystic ovary 

disease, embryo mortality due to reduced progesterone production, and reduced 
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intensity of estrus in cows housed entirely on concrete (Lucy 2001, Walsh 2010). 

While these appear to be diverse factors, many of them are closely linked with the 

metabolic stress of high milk production (Oltenacu 2005). 

In order to “manage” the problem of infertility, many farmers rely on 

reproductive hormones to force ovulation. Exogenous reproductive hormones then are 

being used to mend a system of breeding and reproduction. The abilities of cows’ 

bodies to reproduce are deeply taxed by metabolic demands and confinement 

lifestyles. In other words, progress in breeding has undermined the very abilities of 

cows to continue. Many cows die from production-related diseases or are culled after 

too many attempts at breeding them. And without pharmaceutical interventions, they 

would not be able to produce calves and thus milk. Therefore, the reproductive 

hormones that push cows to cycle serve to preserve a system that has produced its 

own failure.  

For example, one theory of declining fertility in dairy cows is that their bodies 

are no longer producing sufficient progesterone at the start of pregnancy, an 

important hormone that supports early embryo survival. Veterinarians and dairy 

farmers, based on this theory, increasingly use progesterone after AI in the hopes of 

preserving pregnancies. In this case, veterinarians and farmers seek to signal potential 

pregnancy within the HPG axis, based on a theory that signaling is breaking down.  

In these cases, exogenous hormones are being used as a biopolitical band-

aid—or makeshift fix—for the failures of productivist breeding. In the dream of 

productivist dairy, cows are “asked,” through technoscientific managerial regimes, to 
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produce both large amounts of milk and calves on tight reproductive schedules. They 

are asked to be, in a sense, athletes of production and reproduction through optimized 

bodily labors. Exogenous hormones are a tool for maximizing life, which is a 

hallmark of biopolitics. Exogenous hormones are the material means through which 

farmers and veterinarians seek to maximize life in a very literal way: they use 

ovsynch to maximize the number of calves that a cow produces through shortening 

time between calving and bringing heifers into estrous earlier. Ovsynch is also a 

technology designed to coordinate estrus in groups of heifers or cows according to 

schedules set by farmers and breeding technicians in the name of Fordist assembly-

line-style efficiency. Thus, ovsynch is biopolitical in that it is a tool for the 

administration, standardization, and organization of both individuals and groups of 

individuals. Yet this biopolitical tool is repurposed to address the failures of breeding 

practices aimed at the maximization of productive life. This repurposing is what 

makes exogenous hormone regimens into a band-aid.  

Thus far I have emphasized the failure of productivist breeding as evidenced 

by the health problems and reduced fertility among high milk producers. However, 

the “problem” of infertility might be seen another way. Infertility could be potentially 

understood as a form of bodily intelligence in the sense that it pushes back against 

regimes of productivity through making decisions about how to allocate energy and 

bolster the bodily resilience of cow bodies under pressure. The athlete metaphor may 

be quite apt in that anovular cows might be demonstrating bodily resilience similar to 

those of human female athletes who do not menstruate. While amenorrhea is largely 
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understood as pathological (Mountjoy 2014), this too might be understood as 

intelligent bodily responses to stressful circumstances.  

For instance, both cows and female athletes stop cycling when they are, in 

sports medicine terms, “net energy deficit” (Mountjoy 2014) or, in cattle worlds, in a 

“negative energy balance.” In either case, the theory is that energy intake is not 

keeping up with expenditure, whether it be in sports activity or milk production. In 

human medicine, this has come to be understood as a protective evolutionary 

mechanism that diverts energy away from reproductive function toward more vital 

functions. Thus, I propose that framing cow infertility as a “problem” that can be 

addressed through hormone regimens obfuscates both the responsiveness of the body 

that anovularity signifies as well as the conditions that make this response necessary.  

 

The Patchwork 

Productivism is a powerful discourse that shapes many breeding practices in 

dairy, but it is not the only discourse at work. Wisconsin farmers draw on various 

modes of valuing as they make breeding decisions. These modes at times intersect 

and at other times diverge. For example, some farmers breed for aesthetic preference 

rather than production metrics. On any given farm that I visited during fieldwork, I 

encountered layered and heterogeneous sets of breeding practices that drew on many 

possible kinds of values.  

There are two significant matters that this heterogeneity demonstrates: 1) 

alternative kinds of valuing in dairy breeding demonstrate appreciation of cow bodies 
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that question and at times resist logics of efficiency and biopolitical reproductive 

management, and 2) the structural diversity of Wisconsin dairy means that 

productivist logics are one, albeit powerful ones, among many strategies available 

and at work at any given time. 

 

Show cows and barn cows 

Jocelyn and Sven are a retired dairy farmer couple who earn some retirement 

income by doing “relief milking” for other dairy farmers. They invited me to join 

them on a farm that they thought might interest me. As we drove to this farm in their 

truck, they told me that I would see some really beautiful cows.  

We parked in the driveway of a very well-kept farm where the flowerbeds 

showed careful tending and the barns looked in good repair with what looked like 

fresh coats of paint. Outside the barn, a big sign read “Hosely Family Dairy.” The 

barn smelled surprisingly good. The gutters seemed to have been recently cleaned of 

manure and urine, the walls were surprisingly clean for a dairy barn, and the cows 

appeared to be carefully groomed to a level that I had only seen among carefully 

tended show cattle at the county and state fairs.  

The cows rested on high piles of hay. Each stall had a plastic sleeve with 

paper inside posted on the eave above the stall. The papers showed the names of the 

cows, their Holstein Association registration number, the names of their dam and sire, 

and any awards or accolades (e.g. champion at a particular dairy show). Several stalls 

were decorated with ribbons won at shows, and a few featured a small shelf with a 
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trophy. The barn office also had a trophy case and a wall of photographs of carefully 

groomed and posed cows and heifers.  

As we milked, Jocelyn explained to me that this was a fully registered herd, 

meaning that all the cows were considered to be purebred and to be registered as such 

with the Holstein Association. When I asked what made the cows beautiful, Jocelyn 

said she wasn’t an expert in show cows but pointed out several characteristics of the 

cow that she was milking, such as the strong udder cleft that holds the cow’s udder 

up, the large size of the cow’s udder, the straightness of the cow’s legs, the “feminine 

look” of the cow’s face and bone structure, and the bulging “milk vein” that ran along 

the bottom of the cow’s abdomen. “But these cows are too large for my taste,” 

Jocelyn said as she took the milking unit off the cow’s teats and used a teat dipper to 

apply iodine to each teat. “They like ‘em big for the shows, but that doesn’t mean 

they’re a good barn cow.” 

These scenes demonstrate some of the many overlapping modes of valuing 

that farmers engage when they breed their cows. The Hosely farm is an example of 

what I will call the “show cow track” of breeding. These are cows that are registered 

with a breed association and thus considered to be purebred. Farmers interested in the 

show cow track invest in “elite” semen as they breed their cows, since they are 

looking to breed cows who will win shows. These cows are largely evaluated 

according to the most recent ideal type traits, as described by breed organizations for 

each breed. In addition, breeders who are looking to win shows will watch the trends 

in Dairy Judging and sometimes the preferences of individual judges.  
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As Jocelyn pointed out, show cows are considered by many to be fine for a 

show ring but to embody different characteristics than those of a “good barn cow.” 

During fieldwork, I attended numerous dairy cow shows at county fairs, the 

Wisconsin state fair, and at the World Dairy Expo (WDE) held annually in Madison, 

Wisconsin. I also attended 4-H courses in dairy judging and dairy judging 

competitions. Frequently both in my conversations on farms with farmers and 4-H 

participants as well as at dairy cattle shows with audience members who were 

normally family and friends of show participants, people were interested in the 

distinctions between what makes a good show cow and what makes a good barn cow. 

Many farmers described frustration that the values are not more aligned.  

Some of the main complaints related to me about the divergence between barn 

and show cows centered on cow size. Cows that win shows are frequently taller than 

the average Holstein, a trend that has also been demonstrated in a marked increase of 

the average Holstein body size. Many Wisconsin farmers told me that the “modern 

Holstein” would not fit in their old barns because they are so much taller. These taller 

Holsteins tend to weigh more than the smaller Holsteins, but farmers often remarked 

that cows that win at shows often seem too skinny. These skinny cows would not do 

well over the course of a Wisconsin winter when many cows lose weight. 

Furthermore, many farmers told me that good barn cows tend to have more “strength” 

than the show cows. Indeed, during several shows, judges remarked on their chosen 

winners as having “feminine angles” or “more angular hips,” usually because they 

had less “condition” or body fat.  
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Christina Grasseni, in her ethnography of dairy farmers and dairy judges in 

the Italian Alps, finds that there are similar negotiations at work between farmers and 

breed experts over breeding decisions (2005). Farmers who pasture their herds find 

that the “selective breeding aesthetic” promoted by dairy judges and breed experts 

does not produce a cow that does well on mountain pastures.107 One breed inspector 

that Grasseni followed summarized the problem when he claimed that expensive 

genetically selected cows that are in line with international show arena and breed type 

selection are wasted on farms, where farmers do not seem to be able to take care of 

these “genetically superior” cows: “He compared champions with ‘postcards,’ good 

to look at but less sturdy, susceptible to diseases and birthgiving problems, and easily 

exhausted by the effort to produce milk”  (2005: 43). Certainly, Wisconsin and the 

Italian Alps present different challenges to cow livelihoods, but there is clearly a way 

in which the international show ring and breed type ideals do not match up with on-

farm needs of cows.  

The show cow track of breeding both intersects with and diverges from what I 

call productivist breeding. Grasseni argues that international cattle fair arenas reward 

traits that are tied to production: 

The morphological evaluation of selected cattle is based on the assumption 

that it is possible to isolate certain traits that testify to a good productive 

potential. The objective of breed selection is to produce physically large cattle 

of solid constitution with early productive development, good reproductive 

possibilities, and the capability for producing high and constant milk yield. 

The continuous monitoring of the productive performance of morphologically 

                                                 

107 See also Holloway and Morris (2014) on the biopolitics of breeding aesthetics as well as the more-

than-human forms of consideration at work in livestock breeding.  
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high-ranking animals has helped to approximate the selection criteria to a kind 

of ‘functional beauty,’ based on these morphological traits. (2005: 37) 

 

Grasseni gives the udder as an example of a morphological trait that has 

garnered increasing attention toward both productive function and aesthetic beauty. In 

my own work in Wisconsin, the udder also figured as a central figure both in the 

show ring and on farms where farmers would exclaim at the beauty of an udder. 

Dairy magazines frequently splash their covers with photographs of udders. I found 

that these magazines frequently appear in disheveled piles across farm office desks 

and truck interiors. Some farm offices had framed photos of udders. In addition, I 

followed several local farmers on social media such as Instagram and Facebook and 

many of them would post photos in these venues with captions extolling the beauty of 

particular udders, usually citing the size, balance, pertness (due to the udder cleft), 

and veins on and around the udder. This represents an intersection of productivist 

logics and aesthetics or a sense of beauty or order that farmers and breed experts 

bring to their examination of dairy cattle.  

Not all of the beauty that wins shows or represents “correctness” is functional. 

In the arena, cows are also judged on features that may have little or nothing to do 

with their work as (re)producers and instead are about something more akin to show 

ring fashion aesthetics. For example, as exhibitors prepare their cattle for the ring, 

they spend enormous amounts of time and specialty products on shaping the cattle’s 

back fur in a way that hides any variation so that the backbone appears to be as 

straight as possible, something that may be tied to Midwestern cultural importance 

placed on the virtues of a straight back (Mauss 1973).   
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While the barn cow track and the show track diverge in several characteristics, 

they can both be found on many farms. At the Hosely dairy farm, the entire business 

strategy was built around breeding purebred show cows. This means that they do 

produce milk and that some cows won shows partly based on the amount of milk they 

had produced in a lactation, but it also means that they can make money selling 

“genetics,” meaning valuable reproductive materials such as embryos, eggs, and 

calves. They get exceptionally high prices for their heifer calves while less elite 

calves are sold for next to nothing at livestock yards due to an enormous amount of 

overflow in calves on many farms. Many farms do not so closely adhere to the show 

cow track but may breed a few show cows as a hobby or in cooperation with their 

children participating in youth development programs. 

 

Heritage 

While riding with a veterinarian, we stopped at a farm just outside the town of 

New Glarus. I recognized the farm as one I frequently drove by, notable partly 

because the herd is all Brown Swiss. Brown Swiss are easy to distinguish from 

Holsteins by their grayish brown color and smaller stature. Craig, the farmer, was 

someone I had already met at some local events. He is a member of the Swiss 

Singers, a choral group that frequently performs in the area. In addition, he 

occasionally volunteers at a nearby model Swiss village.  

While the veterinarian examined one of Craig’s cows who had “gone off 

feed,” Craig and I talked about his herd. When I asked why he raised Brown Swiss 
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cows he said, “Well my family’s Swiss. They settled here in the 1800s and we are 

four generations farming here now. These are better for cheese production than the 

Holsteins because you get higher components and, if you ask me, the milk tastes 

better. Holstein milk is watery ya know.” Craig also claimed that Holsteins were 

overbred for docility so that their “personality was bred out of them.” In contrast, 

Craig avowed that Brown Swiss cattle are smart and while they can be stubborn, “you 

know there’s somebody home.”  

Craig’s farm of Brown Swiss cows demonstrates how heritage plays a role in 

breeding decisions. Green County, in southwestern Wisconsin, where I lived 

throughout my fieldwork, is renowned for the lively and prolific celebration of Swiss 

heritage. Many of my interlocutors self-identified as Swiss and many are able to 

speak Swiss German. In addition, there are numerous very active clubs in the area 

that produce Swiss-style arts and crafts, sing Swiss songs, and put on Swiss festivals.  

However, national identity with Switzerland emerged well after immigrants 

first settled in the area. In the 19th century, regional or religious identity figured more 

prominently than national identity, which can clearly be seen through historical 

geographic patterns of settlement (Ostergren 1997). New Glarus was settled through 

an organized colonization effort headed by the government of the Swiss canton of 

Glarus during a famine in 1845. They sent scouts who were later followed by scores 

of immigrants from Glarus (Ostergren 1997). The importance of these Swiss 

immigrants to the development of the dairy industry cannot be overstated.  
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According to historian Michael P. Conzen, after the failure of wheat 

particularly in the 1870s, Midwestern farmers began to experiment with other kinds 

of specialization (1997). In southwestern Wisconsin, farmers “moved vigorously into 

dairying,” which Conzen attributes to several factors including “the transfer of New 

York cheese making by migrants from that state, a campaign by state and local 

officials to promote dairying, special railroad rates to ship Wisconsin cheese to the 

East Coast, and the settlement in compact communities of Swiss farmers in 

southwestern Wisconsin, especially throughout Green County” (1997: 179). Conzen 

correctly points to the importance of New Yorkers who had experience in the then-

primary dairy region of the United States. Many of the leaders of the new dairying 

industry were from New York, but they were also promoting and producing 

American-style cheeses. And many of them moved on with the wheat frontier. 

Immigrants from Switzerland brought knowledge of dairy farming as well as Swiss-

style cheese production, which was bolstered by the popularity of Swiss-style cheeses 

in urban markets. 

As many of these Swiss farmers specialized in dairy, they also sought out 

Swiss cattle such as the Brown Swiss. In “Brown Swiss in America,” a chapter in 

American Dairy Cattle, Lloyd Burlingham describes the state of the breed in the 

United States in 1942: “In all, 155 Brown Swiss have been brought to America from 

Switzerland and recorded. They and their descendants account for approximately 

50,100 bulls and 94,000 cows registered in the Herd Book of the Brown Swiss Cattle 

Breeder’s Association,” which was established in 1880. According to the Brown 
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Swiss Association, there are currently approximately 55,000 purebred Brown Swiss 

and approximately 30,000 grade animals, meaning that they are not registered nor 

considered to be purebred (Brown Swiss USA). While Brown Swiss play a small part 

in the U.S. dairy industry, which includes more than 9 million milk cows (USDA 

2017), they are fairly common in Green County. They are common both in purebred 

herds like Craig’s in addition to being commonly crossbred with Holsteins and 

Jerseys on Wisconsin farms.  

As noted in many different contexts, immigrants and diaspora populations 

often bring foods and familiar species of plant and animal with them to their new 

homes in order to re-create a sense of the homeland. This notion of recreating a 

former homeland figures prominently in southwestern Wisconsin among those 

directly involved in dairy as well as townspeople who devote large amounts of time to 

celebrating a Swiss heritage. These efforts demonstrate a claim to a particular cultural 

inclusion and sense of belonging, a pride in heritage and way of life, and a cultivated 

nostalgia for the homeland of ancestors. The prominent features of Swiss heritage 

practice are exemplary of what Hobsbawm and Ranger call “the invention of 

tradition” (1983), in that claims to the old are frequently infused with improvisation 

and re-creation so that traditions are changing and alive even while they seem to 

harken back to a particular past through unchanging continuity.  

This means that Brown Swiss cattle stand as a nostalgic claim to a particular 

cultural heritage even while they change. Brown Swiss Cattle are also subject to 

productivist breeding practices as many are bred through the use of hormones, AI, 
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and sperm selection for high milk production. Their importance for cheese production 

means that they are pushed less than Holsteins toward milk production as measured in 

pounds, since the high protein and butterfat content of their milk means that their 

milk will earn higher prices per pound at cheese factories. So, there are intersections 

here between productivist breeding and heritage breeding, but often milk production 

in pounds is not the ultimate goal for breeding Brown Swiss cows.  

 

For the love of cows 

 “Ah that’s a good scene there,” John told me as we looked out into the small 

pasture next to his milking barn. There were several cows lying down in spring grass 

chewing their cud. We walked in the small grassy field as John talked about his herd. 

“That there’s a Charolais. I started breeding some of them in and buying some when I 

was thinking about doing more of a managed pasture kind of system.”  

I pointed out a cow with a white stripe around her abdomen who was 

otherwise black.  

“That’s a Dutch Belt. I think they’re kinda cool. And my daughter likes ‘em, I 

guess because they remind her of Oreos.” As we stood talking, one cow approached 

us, eyeing me warily, and began rubbing her head roughly on John’s side. “Okay 

okay Daisy. You want a scratch do ya?” John told me as he scratched Daisy around 

her ears and jaw that she’s a mix of Jersey and Holstein. He had had a young cow 

who had trouble with her first calving, so now he breeds her with Jersey semen 

because the calves tend to be smaller.  
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The ethnographic vignettes above evoke another important feature of how 

farmers in Wisconsin breed cows: the enjoyment that farmers derive from working 

with cows. In a personal communication, Jeremy Foltz, a professor of agricultural and 

applied economics at University of Wisconsin-Madison, described a survey that his 

department had sent out to dairy farmers. They included a question along the lines of 

“What do you like about dairy farming?” Farmers overwhelmingly responded with 

comments about how they like working with cows or that they “love cows” (Foltz 

personal correspondence). During most of my visits to over 100 dairy farms in 

southwestern Wisconsin, farmers found the time to stop and scratch a cow. And many 

farmers demonstrated stronger expressions of affection, especially toward individual 

cows through naming, keeping some cows for a “happy retirement,” and providing 

care above and beyond what might be considered efficient or productive.  

This enjoyment of being with cows and thus the interest in their personalities 

is an important example of how cattle breeding exceeds efficiency logics. Cows are 

much larger than humans and can be dangerous when scared or angry. Some cows 

demonstrate a clear refusal to work with any or some people. For example, one farm 

that I milked at several times during my fieldwork had a cow named Psycho in their 

herd. She had earned the name through aggressive refusals to cooperate in milking. 

She would kick, stamp her feet, and swing her large body toward the person 

attempting to attach milking units. Once the milking unit was attached, she would 

frequently try to kick it off. After Psycho kicked the farmer’s daughter into the gutter, 

the farmer finally decided to cull Psycho. Cows who refuse to cooperate with humans 
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frequently meet this fate, particularly on farms where the infrastructure necessitates a 

great deal of cooperation between farmer and cow.  

Culling cows who are ornery or who refuse to cooperate with humans or with 

machines is a form of breeding selection. In other words, disposition often figures in 

breeding decisions. Cows who formed more affectionate relationships with farmers or 

became favorites often earn the ability to stay on the farm longer, sometimes long 

after they are considered efficient producers. As mentioned above, in some cases, 

cows are even given a “retirement” on the farm outside of the herd. Others are bred 

and kept in the herd even though they no longer produce enough milk to “earn their 

keep.” Farmers sometimes told me that they would like to have more calves from a 

particular cow because they like her and therefore want to have more cows like her.   

One semen salesman, as we visited a large farm that employed more than 20 

employees, remarked on the importance of disposition in breeding. He told me that 

disposition used to figure more prominently in assessments of cattle. Through our 

discussion of the matter, we concluded that part of the issue is that as farms expand 

and hire employees, a distance emerges between the person who makes decisions 

about breeding (the farmer/manager) and the person who works with cows (the 

employee). Whereas on a farm where the farmer works directly with cows, the 

cooperation of the cows and the enjoyment of working with them figures more in 

breeding decisions.  

Another form of cow love that matters for breeding is cow care. As described 

above, farmers often choose semen, particularly for first-calf heifers that rate highly 
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for “calving ease,” meaning that cows and heifers who were inseminated with semen 

from that same bull had lower rates of calving issues, which is often attributed to the 

size of the calf. Some farmers use semen from smaller breeds in order to protect the 

heifer or cow from large calves, which tend to cause more problems. Thus, breeding 

is infused with the moral responsibility to care for their herd.  

There are other reasons to crossbreed, which point toward the pleasure of 

surprise and experimentation. One farmer interlocutor, Mike, sent me photos 

throughout my fieldwork of calves that were the results of crossbreeding 

“experiments.” His herd is a “mixed bag,” as he calls it, because he does not abide by 

breed boundaries.108 In conversations, he would remark to me about the “beautiful” 

colors and patterns of his cows. Mike’s breeding practices not only reject the 

purebred aesthetic of breed associations but also explicitly reject the kind of control 

over morphology that breed types and productivist breeding seek. Mike’s farming 

practices were described by neighbors as “odd ball,” but Mike is not the only one who 

experiments in crossbreeding. Even farmers more focused on productivist goals, 

found pleasure in experimental breeding. While Mike’s pleasure seemed to be more 

in diversity and surprise, I met other farmers who treated breeding as more of a 

                                                 

108 John Borneman (1988) argues that U.S. and European approaches to breed organization vary 

considerably. While European light-horse breeds are strictly regulated by state bureaucracies in 

Germany and France for example, light-horse breeding in the United States has been more 

“democratic” in the sense that breed books are frequently established for new breeds based on 

crossbreeding. While breed books are established for U.S. dairy breeds with specific criteria largely 

based on ancestry and type traits, crossbreeding is very common on dairy farms. As opposed to 

“purebred” or “registered” dairy cattle, progeny from crossbreeding are referred to as “grade” or 

“crossbred” and are not registered with breed organizations. 
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tinkering practice in that they sought to innovate by inventing their own approaches 

to choosing semen and thus modestly altering institutional discourses of productivity. 

Farmers also crossbreed or breed to participate in informal local economies of 

gift giving, household flows, barter, and sale. Rural Wisconsinites frequently have 

extra full-size refrigerators and usually keep large freezers in their garages, 

basements, or other storage areas. These appliances are a testament to the continuing 

practices of food preservation and storage that characterize rural home life. Farmers 

frequently run side businesses where they raise veal calves or cows and bulls for beef. 

They usually sell these cattle in large portions such as “1/4 of a cow” or “half a cow” 

to neighbors and acquaintances. Families that I lived with usually purchased meat in 

this form at least once a year. In addition, purchasing whole animals is a key part of 

the 4-H meat animal program where youths raise various species for a year and then 

sell them whole at the annual county fair meat auction. Sometimes farmers raise and 

slaughter cows for gift or barter with friends, family, and neighbors as well. One 

farmer I know gifts half a cow to her neighbor every Christmas holiday because he 

frequently stops by to do odd jobs at the farm and sometimes to tend to calves but 

will not accept any other payment. 

 

Chapter conclusion 

Dairy industry professionals, breed organizations, university researchers, and 

government workers in agencies oriented toward agricultural animal improvement 

frequently describe breeding as a key means to boost milk productivity. Ethnographic 
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attention to Wisconsin dairy breeding demonstrates that while productivist logics of 

efficiency are powerful discursive practices, they are not the only ones that matter. As 

I have shown here, farmers breed cows for the pleasure of surprise and 

experimentation, for “personality” and the enjoyment of being with cows, to celebrate 

and perform claims to heritage, to care for their cows through preventing harm during 

calving, to participate in local rural economies of gifting and barter, for institutional 

and personal notions of cow beauty, and to support youth participation in youth 

development programs. These diverse ethics and aesthetics at times intersect with 

productivist logics, but they also exceed them. 

So, why does this patchwork matter? The very survival of the productivist 

discourse, which seeks to standardize breeding practices through the development of 

economic indexes, reproductive technologies, hormonal synchrony, and idealized 

visions of cow improvement, depends on the very diversity that it seeks to erase. 

Productivist discourse, through the dream of unabated growth, creates its own 

destruction in that the dream of the ultimate (re)productive cow-as-machine ends up 

undermining the ability of cows to reproduce themselves, in turn inspiring bodily 

forms of resistance to optimization. Yet it persists because it is not the only kind of 

breeding going on.  

The knowledge of the enormous diversity of values that shape farmer 

decisions about breeding is almost entirely absent from academic literatures on cattle 

breeding, yet these practices are significant on dairy farms. And these practices are 

significant because they do not produce a unitary goal of productivity. When cow 
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bodies are appreciated for more than their abilities to produce milk, then alternative 

breeding aesthetics temper the drives for production and efficiency-oriented breeding.  
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Chapter 6. Assembling time: the partial (re)production of dairy 

worlds 

A driving focus of this dissertation has been the technoscientific practices that 

make up processes of bioindustrialization in Wisconsin dairy worlds. In order to trace 

the partitioning of cow bodies according to regimes of expertise, care, and 

intervention, chapters have focused on particular bodily systems or parts. In 

reproducing these partitionings, I have worked to bring fine-grained attention to the 

biopolitical “techniques of governance” (Foucault 2003) germane to efforts at cow 

improvement. These techniques, or what I have called biotechnics, are largely aimed 

at reorganizing bovine biological processes according to aesthetics and economic 

logics at once global and local. In addition, these partitionings bring together 

particular spheres of interlocutors that shape whether and how biotechnics of 

(re)production become part of on-farm practices.  

Wisconsin, a place that is central in U.S. agrarian scholarship on family 

farming, is an excellent place to study the tensions that processes of 

bioindustrialization engender in milk production. While family farmers have long 

been treated by scholars and interested publics as antithetical to industrialized farms, 

Wisconsin dairy demonstrates how the family labor form might instead enable 

processes of bioindustrialization. In particular, family labor-scale farms are able to 

provide the extra care that enables the industrialization of cow bodies. As cows are 

pushed to produce more milk through the partitioning of their bodies into discrete 
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systems and then the intensification of those systems, cow bodies break down in 

multiple ways. Therefore, productivist interventions require frequent and often 

intensive forms of care, care that family farmers can provide.  The flexibility and 

constant availability of family labor that makes intensive dairy cow care possible 

therefore places not only the family but also care at the center of processes of 

industrialization.  

In Wisconsin, where dairy farmers tend to genuinely desire to care well for 

their cows, they must grapple with the implications of an industrial ethos among state 

agencies and private industry. While not necessarily opposed to scientific approaches 

to agriculture thanks to ongoing state-lead and university programs aimed at 

modernizing not only farms but also farmers, Wisconsin dairy farmers are often 

ambivalent about the recommendations of the private-public agricultural research 

complex. At the same time, farmers often feel little sense of choice in the matter of 

adopting biotechnical methods of increasing (re)production among their cows. 

Farmers negotiate technoscientific change in America’s Dairyland through reliance 

on a class of experts that operate between and across private dairy-related 

agribusinesses and publicly funded university-based research. While farmers are 

sometimes skeptical of the numerous products marketed to them as part of a larger 

industry of inputs, I found that several of these experts maintain trusted relationships 

with farmers. The trust and familiarity that farmers and consultants build is a key 

means for technology adoption on farms.  
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In light of the volatile and generally depressed milk prices that, along with 

rising input costs, place dairy farmers in a cost-price squeeze, many farmers seek to 

sustain their farms by employing methods to increase productivity. While small farms 

are not automatically considered inefficient in Wisconsin, productivity is often 

translated into increasing herd sizes in order to take advantage of economies of scale. 

Changes in farm scale often entail a cascade of other changes on farms to manage the 

larger number of cows, mechanize activities that might otherwise be accomplished by 

farmers or hired labor, and monitor technologies that serve in place of direct cow-

farmer interaction. The state- and federal government-led push to invest in dairy and 

to support dairy cow improvement underlies the power of this discourse of 

productivism.  

In light of the pressure to industrialize through farm scale increases, cow 

improvement, and technology adoption, Wisconsin dairy farmers are pushed to assess 

their commitments to particular ways of interacting with cows and to evaluate what 

constitutes “good care.” Despite animal rights perspectives that often portray farmers 

as uncaring and even sadistic, I found that farmers’ positions were far more 

complicated. This dissertation seeks to address the deep contradictions of pushes to 

(dis)assemble the cow-as-machine that pervades cow improvement paradigms and the 

desires and practices of farmers to care well for their cows.  

In my effort to negotiate these ostensibly opposed discourses of cow-human 

interaction in agriculture, I found that care and improvement are intertwined. The 

kinds of improvement that cows have undergone over the course of the past two 
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centuries are only possible because of the enduring willingness of people to attend to 

those cows. For example, the difficulty of calving amongst dairy breeds, as opposed 

to beef breeds of cattle, signals the continued participation of humans in assisting 

dairy cows to calve. As the chapters in this dissertation show, efforts to improve cows 

have taken the form of fine-grained bodily manipulation that depend on, constitute, 

and at times undermine efforts to care for cows.  

In “Chapter 2: Palates,” I show how cattle feed simultaneously constitutes an 

intimate form of care and a form of biopolitical discipline. Feeding cows, much like 

feeding human families in Wisconsin, is infused with affective dimensions of 

nurturing and care as well as the sensory preferences of locals. At the same time, 

feeding cows on dairy farms has been deeply shaped by the emergence of nutrition-

based feeding. Farmers and nutritionists learn to hone their sensoriums through a 

synesthetic combination of vision, taste, smell, and touch that enables them to 

anticipate cow preferences.  

Nutritional categories come into play not only through feed analysis and diet 

design but also through recognizable characteristics of feed materials that signal 

nutritional content, as well as potential effects on cow digestion or indigestion. A key 

challenge for farmers and nutritionists is the work of balancing feeds so that cows 

will eat nutritiously and not get sick from feeds that can be toxic in large amounts. 

Limiting cow choice by blending feed into a TMR has emerged as a biopolitical form 

of diet control that highlights science-based understandings of cows as nutritional 

subjects and cows’ refusal to become docile eaters.   
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“Chapter 3: Rumens” also examines feeding, focusing on how the rumen 

functions both as a mysterious ecosystem within cows and the target of feeding 

practices geared toward the maximization of milk production. In order to support 

“athlete-cows,” bred for high-performance milk production, farmers must provide 

more than grass for cows to eat. Farmers and dairy nutritionists analyze feeding 

behaviors, manure, and feed materials as they work to direct the complex “universe 

inside the cow” toward speedy and enhanced digestion and metabolism.  

Together, Chapters 2 and 3 bring attention to how diet design and 

provisioning involves biopolitical forms of categorization that imagine cows as 

nutritional subjects and as athletes. In addition, they show how the industrialization of 

cow diets involves far more than putting cows on pasture or feeding them grass or 

hay. Instead, feeding practices demonstrate intensive forms of calculation, 

observation, and manipulation through feed. In addition, they tie farmers and cows 

into webs of relations with other places and industrial operations through the 

incorporation of various industrial byproducts into feeds.  

“Chapter 4: Genes” shows how calculation based on genomic sampling is 

shifting breeding practices. While many farmers find genomic sampling to represent a 

“gamble,” they also feel pressure to stay on top of innovations in light of pressures to 

increase production per cow. Genes took on a special power in the 20th century as 

geneticists and wider publics imagined genes to hold the key to life, a promise that 

has gone largely unfulfilled as genes are proving more than static “blueprints for life” 

(Keller 2000). While genetic scientists in other realms have increasingly come to 
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focus on epigenetics—as genes have proven not to be fixed but to be changeable 

through innumerable environmental interactions—geneticists in animal improvement 

fields of practice are making predictions based on genomic analyses that are highly 

speculative but give the appearance of robust reliability. The USDA, university 

researchers, and animal health organizations produce and promote predictions based 

on genomic scanning for everything from morphological traits, to cow profitability in 

dollars, and health conditions. Farmers who embrace genomic analysis must learn to 

treat their herds like how stock brokers treat stock portfolios: managing economic 

indices, statistical analysis, and herd metrics all according to logics of risk 

management. Thus, as genomic testing stands to radically reshape bovine bodies 

according to USDA economic predictions, farmers, too, are undergoing 

metamorphosis through the scripting (Akrich 1992) of genetic technoscience. 

While many farmers aspire to this “dream of the modern farmer,” “Chapter 5: 

Hormones” demonstrates how productivist discourses are not the only discourses at 

work in Wisconsin dairy breeding. While productivism is powerful, so too are 

aesthetics of heritage, love, and beauty. Heterogeneous breeding aesthetics, I have 

argued, provide alternate forms of assessing cow bodies that while not completely 

separate from productivist aesthetics, help to mitigate the potentially disastrous (in 

terms of cow health and reproductive capacities) impacts of full adherence to 

productivist breeding recommendations.  

In sum, while the common adage that a “well-cared for cow produces more 

milk” seems to present a correlation between care and production, in practice, the 
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relationship between the two turns out to be far more complicated on Wisconsin dairy 

farms. This adage does express a measure of common sense that is supported by a 

great deal of research and experience: cows who have enough to eat and drink, who 

are not overly stressed, and who are able to interact with their peers in relatively 

comfortable surroundings will produce more milk than cows whose needs are not 

met. However, this commonsense adage also presents an alignment between care and 

production that this dissertation examines more closely. In particular, this adage 

obfuscates how cows bred and fed to produce more milk require more intensive forms 

of care due to the high toll of milk production. Importantly, this adage—which 

invokes a moral imperative for farmers to care well for their cows—places milk 

production as the primary indicator of good care.  

This dissertation offers ample evidence to the contrary by showing that high 

milk production, though it depends on the willingness and capabilities of farmers and 

experts to care for cows, undermines cows’ health and, further, the whole project of 

cow improvement. In other words, the current biotechnical trends in cow 

improvement represent a form of self-devouring growth (Livingston n.d) in that 

efforts to reach ever-higher rates of production and efficiency within cow bodies may 

instead cripple cows, contribute to the loss of dairy farming as a way of life in 

Wisconsin, and compromise the very project of cow improvement by diminishing 

cows’ capacities for (re)production.  

One major theme that emerges across these chapters is how 

bioindustrialization works through interventions into the temporalities of bovine 
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biological systems. In Chapter 2, the temporalities of eating are erased, or attempted 

so, by TMRs that seek to make each bite nutritionally and sensorily standard. Turning 

cows into homogenous eaters means reducing their ability to choose what to eat and 

in what order. Thus, eating time is compressed and standardized into a TMR blend 

designed to deliver consistency. While this observation invokes similar observations 

about the standardization of industrial foods, it also extends standardization 

analytically into a temporal biopolitics of eating.  

 Moreover, dairy nutritionists and farmers design diets to be not only 

standardized but also speedy. Numerous scholars have observed how capitalist 

production is often premised on the accumulation of value as quickly as possible, 

such that labor and production are often the target of efforts to speed up and 

streamline processes (see for example Boyd, Prudham, and Schurman 2001, Harvey 

1991, Tsing 2012a, 2012b). This dissertation extends these largely Marxist 

approaches to capitalist forces in production to the interior of cows’ rumens in order 

to examine how the consequences of speeding up digestion create cascading forms of 

harm within and beyond cow bodies. 

In the discussion on genomic evaluations, I argued that genomic reports 

represent a form of divination as well as a means to imagine and seek to realize the 

figure of the Super cow through productivist breeding. Genomics, then, demonstrate a 

form of industrial time that takes the shape of future-oriented speculation (see for 

example Bear 2015). Statistical divinations in the form of genetic reports make 

futuristic predictions, depend on discourses of genetic determinism or perhaps 
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destiny, and engage farmers in speculative practices. In these ways, both cows and 

farmers are shaped by speculative genomics. Productivist breeding, while future 

oriented, has undermined the ongoingness of dairy cows by undermining dairy cow 

capacities for (re)production. In response to this rupture in ongoingness, dairy 

hormonal regimes are employed to mitigate the disruptions of the future imagined in 

molecular breeding. 

Furthermore, hormonal regimes are a tool for regularizing unruly estrous 

cycles. Previously, farmers and workers relied on their own observations of cows’ 

behaviors to determine “breedability.” With hormonal regimes, bioindustrialization 

takes the form of interventions into unpredictable estrous cycles in order to create 

synchrony and predictability. Working across the multiple kinds of temporalities that 

emerge through bioindustrialization, it becomes apparent that there are multiple forms 

of industrial time. Biotechnology makes possible the reorganization of biological 

temporalities in agricultural species (Gan 2017), but individual species and organisms 

may be subject to interventions that shape multiple bodily temporalities 

simultaneously. Further research on processes of bioindustrialization could examine 

how these entail particular coordinations, dischord, and efforts to work across 

multiple kinds of temporalities in agricultural systems. 
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