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Аннотация
In the fascist regimes of Mussolini�s Italy, Salazar�s Portugal, and Hitler�s Germany, the first mass mobilizations involved wheat engineered to take advantage of chemical fertilizers, potatoes resistant to late blight, and pigs that thrived on national produce. Food independence was an early goal of fascism; indeed, as Tiago Saraiva writes in Fascist Pigs, fascists were obsessed with projects to feed the national body from the national soil. Saraiva shows how such technoscientific organisms as specially bred wheat and pigs became important elements in the institutionalization and expansion of fascist regimes. The pigs, the potatoes, and the wheat embodied fascism. In Nazi Germany, only plants and animals conforming to the new national standards would be allowed to reproduce. Pigs that didn�t efficiently convert German-grown potatoes into pork and lard were eliminated.
Saraiva describes national campaigns that intertwined the work of geneticists with new state bureaucracies; discusses fascist empires, considering forced labor on coffee, rubber, and cotton in Ethiopia, Mozambique, and Eastern Europe; and explores fascist genocides, following Karakul sheep from a laboratory in Germany to Eastern Europe, Libya, Ethiopia, and Angola.
Saraiva�s highly original account�� the first systematic study of the relation between science and fascism�� argues that the �back to the land� aspect of fascism should be understood as a modernist experiment involving geneticists and their organisms, mass propaganda, overgrown bureaucracy, and violent colonialism.
Inside Technology
edited by Wiebe E. Bijker, W. Bernard Carlson, and Trevor J. Pinch
A list of the series appears at the back of the book.
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Introduction


In 1935 Georges Canguilhem published a pamphlet titled Fascism and the Peasants, which he had written for the Vigilance Committee of Antifascist Intellectuals, a group formed by the Parisian intelligentsia in reaction to the fascist attempt of seizing political power in France one year earlier.[1] That early work by one of the most distinguished figures in the venerable French tradition of historical epistemology warned against the fascist agrarian ideology represented in France by the Greenshirts and their leader, Henri Dorg�res.[2] It made explicit that the Greenshirts� back-to-the-land project�with its slogan �D�abord la terre!� (�The land first!�)�was in fact a very modern project that essentialized peasant culture and replaced the multiplicity of living things that thrived in the French countryside with normalized entities. Canguilhem denounced the Greenshirts as a fascist move to control peasants� lives and subordinate them to a centralized state.[3]
Michel Foucault, perhaps Canguilhem�s most influential commentator, noticed that it was no coincidence that several epistemologists were active antifascists and members of the French Resistance after Hitler�s invasion of the country in 1940.[4] Jean Cavaill�s (the philosopher who founded the resistance network Lib�ration), shot by the Nazis in 1944, was later celebrated by his colleague and friend Canguilhem as a �philosopher-mathematician loaded with explosives.�[5] Canguilhem himself joined Lib�ration in 1943 and fought as a partisan in the mountains of Auvergne. The continuity between secluded theoretical scholarly work and armed resistance against fascism was clear to Foucault: epistemologists, through their questioning of modes of reasoning, had a privileged understanding of fascism as a totalitarian attempt to control every dimension of life, an extreme case of biopolitics.[6] If Canguilhem dealt with rationality through concepts such as �the pathological� and �resistance,� he could not avoid being on the front line against political regimes that promised to totally eliminate the chance of error, which, according to his views, constituted the possibility of life itself. The confrontation with fascism was thus central in establishing an epistemological tradition that questioned forms of thinking about and tinkering with life.
This book takes up that tradition to explore fascism as biopolitics. Building on Canguilhem�s and Foucault�s conviction that management and control of life were central to fascism, it follows an alternative track.[7] It investigates the making and growing of animals and plants embodying fascism. It details how technoscientific organisms designed to feed the national community envisaged by fascists became important elements in the institutionalization and expansion of the regimes of Mussolini, Salazar, and Hitler. The point is not to replace humans with non-humans in explanations of historical change, but to extend the notion of biopolitics and suggest that we must seriously integrate the latter in history to be able to understand how social collectives came into being and how they evolved.[8] Fascist collectives were not only formed through the interventions in human life identified by Foucault and his disciples�hygiene, reproduction, and race.[9] They also included organisms that breeders of plants and animals produced through new practices of the sciences of heredity�life forms as important as human bodies in making fascism.
For such purposes Canguilhem�s pamphlet holds a few more precious insights. First, it deals simultaneously with the agricultural policies of the fascist regimes in Italy and Germany, emphasizing the continuities between those two regimes and the ideology of the French Greenshirts. Second, and perhaps more important, it includes in its discussion of fascism the new varieties of wheat that increased yields at the expense of milling properties. Canguilhem establishes a direct relation between large farmers� interests in increasing productivity through new strains of wheat and the appearance of a generic fascist discourse promising the nation�s attachment to the land while ignoring the diverse concrete situations that constituted the peasant world. This book builds on Canguilhem�s attention to specific technoscientific organisms to explore the historical dynamics of fascism. In part I, wheat, potatoes, and pigs will guide us through the early stages of the institutionalization of fascism in Italy, Portugal, and Germany. In part II, sheep, cotton, coffee, and rubber will take us into the violent colonial expansion of the three regimes in Africa and in eastern Europe.
Hans-J�rg Rheinberger has recently revisited Canguilhem�s work and has disclosed far-reaching consequences of Canguilhem�s apparently limited considerations on the object of history of science.[10] Canguilhem�s recognition that �there can be no history of truth that is exclusively a history of truth, nor a history of science that is exclusively a history of science� demands, according to Rheinberger, a focus on the social and technological concerns from which the sciences arise.[11] Canguilhem�s discussion of Claude Bernard�s experimental medicine is particularly illuminating in this respect in that it invokes �the demiurgic dream dreamed by all industrial societies in the mid-nineteenth century, the period when the sciences, thanks to the applications of them, became a social force.�[12] The claim thus goes beyond accepting that one must know the social and economic contexts to understand the history of science. One should also recognize the creative power of the experimental sciences and their ability to blur the distinction between knowledge and creation: new things are brought into existence changing those contexts; they constitute a �social force� in themselves. That was what Canguilhem hinted at when connecting the production of new strains of wheat with the rise of fascism in the French countryside. But only in that early pamphlet did he specify the concrete ways in which scientific and technological things changed major political contexts.
This book recovers that early engagement by Canguilhem and aims at understanding how new strains of wheat and potatoes, new pig breeds, and artificially inseminated sheep contributed in significant ways to materialize fascist ideology. These organisms are taken as �technoscientific thick things� that, in contrast to the thin scientific objects isolated from society of traditional accounts, bond science, technology, and politics together in a continuum.[13] This is not a study about what happened to scientists under fascism, but one that, by following the historical trajectories of technoscientific things, reveals how new forms of life intervened in the formation and the expansion of fascist regimes. It doesn�t take fascism as the historical context in which certain scientific undertakings have place, preferring instead to focus on the ways technoscientific organisms became constitutive of fascism.[14]

Fascism as Alternative Modernity

In spite of the long and respectable pedigree of historical studies that have explored the relation between science and Nazism, to my knowledge there is no single work in history of science dealing with science and fascism more broadly.[15] When the word �fascism� shows up in narratives produced by historians of science, it refers to singular fascist regimes (Hitler�s, Mussolini�s, or Franco�s), always taken separately.[16] This is surprising when we consider the large literature in European history that discusses fascism as a widespread phenomenon and as a historical concept in its own right.[17] As �the major political doctrine of world-historical significance created during the twentieth century,� fascism is undoubtedly an essential part of European modern history.[18] If every developed nation in the world with some degree of political democracy had some kind of fascist movement in the interwar years, the vast majority of European countries went a step further in their relation with fascism. Adding to the two canonical cases of Italy and Germany, where fascist movements seized power, we can�t avoid fascism when dealing with the political regimes of Dolf�ss in Austria, Horthy in Hungary, Antonescu in Romania, Metaxas in Greece, P�tain in France, Franco in Spain, and Salazar in Portugal. There is, of course, no consensus in the historiography on the proper typology of all these different regimes. But independent of labeling them as fascist or not, historians agree that they all had significant fascist dimensions, forming what Roger Griffin describes as �para-fascism� and Michael Mann calls �hyphenated fascist regimes�: Metaxas� �monarcho-fascism,� Dolf�ss� �clerico-fascism,� and so on.[19] Not only does the inclusion of the Portuguese case in this book present a national context normally absent from the history of science and the history of technology; in addition, it has the advantage of placing the argument in this wider context of Europe�s experience with fascism.[20] The Portuguese fascist regime is in many ways exemplary of dynamics common to those hyphenated or para-fascist cases. Also, the longevity of the Portuguese dictatorship (1926�1974) and the imperial dimensions of Salazar�s New State contribute decisively to make it a historical object to consider side by side with Nazi Germany and Fascist Italy. Historians of science and technology commonly argue for more attention to their disciplines from those interested in general history, but historians of science and technology have been largely absent from the significant debates concerning the history of fascism. This book seeks to overcome that limitation by considering the connected experiences with fascism of three different countries.
In thinking about science and fascism it is worth considering how, in the last few decades, the historiographical status of fascism has changed from a temporal hiatus in which irrationality reigned into an integral part of the human experience with modernity.[21] Roger Griffin is the author who has most consistently argued for the need to perceive fascism as a modernist political ideology promising to counter the unsettling effects of modernization in which, as Marx put it, �all that is solid melts into the air.�[22] Taking fascist talk seriously, as Griffin does, makes it possible to identify a coherent political project of national rebirth promising a sense of transcendence and purpose to societies allegedly under the modern menaces of individualism, social anomy, alienation, and instability.[23] Breaking with the past, manufacturing new historical traditions, and imagining alternative futures were not gestures limited to the modernist artistic avant-garde.[24] Fascists also deserve to be counted among the modernists due to their radical and revolutionary commitment to national renewal, aimed at countervailing the acute sense of crisis of interwar Europe.[25] Whereas Mussolini insisted that �all the political experiments of the contemporary world are anti-Liberal,� Salazar, having considered �the great laboratory of the world today� (that is, in 1934), predicted �within twenty years, if there is not some retrograde movement in political evolution, there will be no legislative assemblies left in Europe.�[26]
In this view of fascism as modernism, fascism is much more than a radicalized version of old-fashioned conservatism; it is an all-encompassing modernist social experiment with the purpose of inventing a new national community. Fascists were not reactionaries struggling to freeze history; they were radical experimenters in political conformations. The past certainly played a role, but it was a new, streamlined past invented by the propagandists of the different regimes. Roman legionaries, Teutonic knights, and Portuguese sailors of the Age of Discovery were brought to life in exhibitions, radio broadcasts, and films.[27] But no one thought of actually adopting their lifestyles; they served as modern myths binding the collective together. Mass cultural rituals, eugenic measures, urban planning, welfare policies, censorship, transportation networks, and military power were all elements of the modernist experimental gesture of forming a new national community, an alternative modernity to Bolshevism and liberal democracy.
It is hard to avoid discomfort when applying the notion of �alternative modernity� to fascism�all the more so when considering that many of those who use that term do it with emancipatory intentions, highlighting the multiple forms modernity may assume in the global South, beyond the Western versions of modernization theory.[28] Nevertheless, as S.�N.�Eisenstadt has convincingly shown when discussing the modern features of current religious fundamentalism, there is no necessary goodness attached to �alternative modernity� (he actually prefers �multiple modernities�).[29] There is also no goodness in a fascist alternative modernity and its totalistic attempt of transforming man and society�an attempt in which the authority of the dictator replaced political democracy and those who because of race or politics were not considered to belong to the national community were deprived of citizenship and eventually eliminated.
But if we take this notion of fascism as alternative modernity as valid, as I think we should, the role of historians of science and technology in producing a better understanding of the phenomenon becomes clearer. Their engagement with the �detail, ambiguity, and variety� of practices and objects of scientists and engineers may contribute decisively to overcoming the limits of accounts of modernity based on naive notions of how science and technology interact with society.[30] In fact, Michael Thad Allen and Thomas Zeller have already demonstrated the advantages of looking in depth at technology when describing the particular version of modernity associated with Nazis. Whereas Allen, focusing on labor management techniques, replaced Hannah Arendt�s figure of the perpetrator of genocide as a personification of the banality of evil with the SS member as a modernist bureaucrat driven by his enthusiasm for efficiency and racial utopian visions, Zeller detailed the contested process of making Hitler�s Autobahnen fit the larger project of shaping a �Volk community that claimed to equalize social differences, smooth out distinctions of class and estate, and be racially homogeneous.�[31] In both cases, the old paradox of reactionary modernism that suggested an unsolved problematic contradiction at the heart of Nazi ideology between romanticism and technical rationality gave way to an image of technologies embodying fascist alternative modernity.[32] More recently, Lino Camprub� has made an important addition to this literature by looking at the co-evolution of engineering and the Francoist regime and showing how typical fascist notions of Spanish national redemption were embodied in technological undertakings.[33] Moreover, such approaches resonate nicely with the important trend in history of science of overcoming the traditional opposition between romanticism and scientific knowledge, a trend that emphasizes how machines were historically able to materialize romantic social utopias, or (to stick to the vocabulary) how scientific instruments and technology embodied romantic alternative modernity.[34] In the same vein, this book delves into the alternative fascist world that science produced, not the alternative science that fascism produced.

Food and the Fascist Organic Nation

Feeding the organic nation played a decisive role in fascist alternative modernity. For fascists, the nation deserved all sacrifices and made allegiances to class or ideology irrelevant.[35] Social and cultural historians have detailed how imagined national communities came into being in the nineteenth century through the invention of a national culture and its dissemination in classrooms, in the press, in world exhibitions, or in army barracks.[36] Building on the different local nationalistic ideologies thus formed, fascists all across Europe developed a radicalized integral form of nationalism by adhering to a biological conception of the nation as organ, body, or race.[37] Liberal regimes were accused of failing in their duties toward the nation and of having led it to the verge of extinction in World War I. Once the conflict ended, veterans were quick to call for a constant mobilization to defend this menaced national body, eliminating the traditional distinctions between reserve and action and between peace and war.[38] And if not every fascist regime put as much emphasis as the Nazis did on the dangerous intrusion of inferior races, none ignored the alleged menace of food scarcity. Hunger, experienced throughout Europe during World War I, made plausible depictions of the nation through the figure of the endangered body.[39] As Nazi propaganda emphatically put it, Germans were �the children of the potato,� having had their existence menaced in World War I as much by the epidemics of late blight that afflicted the potato crop as by enemy weapons.[40]
Though questions of race have traditionally contributed to establishing differences between fascist regimes, with Germany as an outlier, food points instead at the many commonalities of fascist experiences. In other words, in fascist studies food is a lumper whereas race is a splitter.[41] This is important for the present book, since the narrative not only makes comparisons between the three countries but also insists on the importance of following concrete trans-national historical dynamics connecting the three fascist regimes under study.
Indeed, as is detailed in part I, every fascist regime of the interwar period became obsessed with projects for making the national soil feed the national body. Food was central to translating the fascist ideology of the organic nation into concrete policies. National independence from the vagaries of international markets was to be achieved through campaigns for food production such as the Battaglia del Grano (Battle of Wheat), the first mass mobilization of fascist Italy launched in 1925, which was soon reproduced in Portugal (1929) and later in Germany (1934). The notion of total mobilization, which in the early 1930s Ernst J�nger transferred from the trenches of World War I to the whole of society, had its most obvious manifestation in these inaugural fascist campaigns.[42] Peasants, chemical industries, machine builders, agricultural scientists, radio broadcasters, and fascist intellectuals were all mobilized to protect the national community. The Portuguese Wheat Campaign�s revealingly martial slogan proclaimed �Our land�s bread is the border that best protect us!� This book argues that it hasn�t been sufficiently appreciated that one of the first steps in the fascist experiment of forming an organic community was to put in place campaigns for the production of food and raw materials to guarantee the survival and growth of the national body.
It may be argued that thinking about the biological nation through food rather than through race projects a more acceptable version of fascism, ignoring its more violent aspects. After all, food-supply issues, in contrast to racial degeneration, constituted real problems challenging all European societies in the interwar years. But food was also crucially linked to ambitions of territorial expansion, with colonization taken as the only long-term solution for survival and growth of the national body in a world dominated by imperial blocs. Counter-intuitively, the fascist nationalistic obsession with self-reliance, first expressed in internal production campaigns, also naturalized the need to grab land. In the hostile world of the fascist credo, only imperial nations could be considered truly independent. This expansionist drive constitutes the framing of part II of the book.
Fascism was responsible for the last large colonial land grab by European nations: while Italy invaded Ethiopia and strengthened its presence in Libya, Germany transformed eastern Europe into a Continental version of Heart of Darkness.[43] Portugal had already secured its empire in the nineteenth-century scramble for Africa, but the new fascist regime would greatly intensify its colonial presence. Focusing on food and land will thus also lead us into the violent features of fascism that justify much of the enduring scholarly and popular interest in the phenomenon. Hitler�s visions of Germany�s expansion into the east were, from the beginning, articulated in terms of guaranteeing new soil for �pure stock� German peasants, making agriculture a central dimension of the dynamics that would lead to the Holocaust.[44] Italy and Portugal�s imperial experiences didn�t have the same combination of racial policy and territorial expansion as Nazi Germany�s. Race certainly played a role, but in neither case can one identify an explicit decision to eliminate a �race� comparable to that made at the infamous Wannsee Conference.[45] But, similarly to the Nazi example, it is also in the colonies that one stumbles into both regimes darkest stories. As we will see in part II, agriculture is key to understand the genocides perpetrated in Africa under Mussolini and Salazar dictatorships.
There are, to be sure, a number of volumes dedicated to the agricultural policies of the different fascist regimes.[46] But agriculture�s lower cultural status, associated with misperception of its low-tech nature, has apparently inhibited the more ambitious historians of generic fascism from including it in their discussions.[47] Who wants to deal with pigs and potatoes when one can explore film, sports, and architecture? Historians of agriculture haven�t helped. Gustavo Corni and Horst Gies�s still-canonical study of the food policies of the Third Reich, for example, teaches us more about the many flaws of Nazi agricultural bureaucracy and its repeated broken promises than about the importance of food for the institutionalization and dynamics of the regime.[48] In common with many other authors, Corni and Gies emphasize the apparent contradiction between fascist praise of traditional peasant culture and modern demands for productivity, ignoring that what was at stake was a single modernist project of inventing a new organic national community. This book intends to overcome the common perception among fascist studies that talk of soil and peasantry is atavistic and in conflict with more modern sensibilities.[49] I suggest that the �ideology of the land� already present in the very first formulations of the fascist credo, and famously summarized by the Nazi dictum �Blut und Boden� (�Blood and soil�) and the slogan �Bisogna ruralizzare l�Italia� (�Italy must be ruralized�), was as modernist as the aviation craze of fascist Italy or the smooth lines of the German Autobahn.[50]

Model Organisms, Industrialized Organisms, and Fascism

The bulk of my narrative is concerned with examining the modernist nature of the fascist �back to the land� movement by following the new organisms that promised to root Italians, Portuguese, and Germans in their respective national soils and to sustain them in their imperial possessions. It emphasizes the fact that such organisms were technoscientific organisms�modern products of scientific breeding operations. The Ardito strain of wheat with which Mussolini fought his Battaglia del Grano was a new variety developed by Italian geneticists that promised Italy self-sufficiency in grain. The sheep that bolstered Heinrich Himmler�s dreams of thriving German settler communities in eastern Europe�s steppes were standardized animals coming from the Institute of Animal Breeding of the University of Halle. And the same goes for the pigs, potatoes, cotton, and coffee gathered in the text.
We already know how plant breeding thrived as scientific field in the context of the Nazi political economy and how it earned generous support from Hitler�s regime.[51] But the more significant studies on this topic either dismiss the relation between �Blut und Boden� ideology and breeders� activities or consider modernization efforts in agriculture only as a matter of preparedness for war.[52] Taking agriculture as seriously as fascist ideologues�Nazis included�actually did, and placing it at the center of their modernist experiment of inventing a national community instead of just seeing it as a proxy for other projects, make the importance of breeders� new organisms more obvious. Technoscientific organisms were to embody the fascist response to the major problem of how European societies should live in the new global economy of food.[53] When fascists came to power, as we shall see, breeders were happy to tailor their creations to serve fascist ideology. But before that, breeders� organisms were already making fascist radical visions of the national body thriving on the national soil into plausible policies. Breeders� animals and plants were not just tools of fascism; they were major elements in imagining a fascist alternative modernity.
Since the 1990s, historians of science have been exploring standardized life forms in order to understand processes of production of biological knowledge. Widespread circulation of standardized model organisms has been significantly identified with the expansion of communities of researchers built around them. Robert Kohler�s fruit flies, Karen Rader�s mice, and Angela Creager�s Tobacco Mosaic Virus are now common elements in historians� accounts of the development of the biological sciences.[54] Hans-J�rg Rheinberger, with his �epistemology of the concrete,� has been exceptionally productive in revealing how work on model organisms has led to new epistemic things.[55] These model organisms constitute �future generating machines� whose manipulation, Rheinberger writes, �can generate insights into the constitution, functioning, development, or evolution of an entire class of organisms.�[56] Rheinberger�s work points not only at the relevance of such organisms as crucial objects for historians of the life sciences but also at a way of writing history of science as organism-centered narratives. The structure of the present book, with its chapters organized around different domesticated plants and animals, owes much to Rheinberger�s collection of model organisms.[57]
As the expanding literature on the �cultural history of heredity� has eloquently demonstrated, focusing on organisms doesn�t imply a narrowing of historians� perspectives, having led instead to an appreciation of the �economic and social preconditions for the coming into being of genetics, such as the beginning of agro-industrial mass production of organic raw materials and foodstuffs, as well as of drugs and vaccines, toward the end of the nineteenth century.�[58] This body of scholarship suggests that the history of model organisms and that of industrialized organisms go hand in hand.[59] To illustrate this, it suffices to point out that two basic concepts of the new science of genetics at the beginning of the twentieth century, the �pure line� and the �clone,� were direct products of breeders� practices.[60] The �pure line� will have a prominent presence throughout the present book because of its role in forming the modernist belief in the unlimited human ability to tinker with life.
By the late nineteenth century, a growing number of breeders were rambling around farmers� fields, identifying interesting plants, and reproducing them through self-fertilization, carefully documenting the characteristics of the progeny.[61] Through this so-called pedigree selection, breeders produced what Wilhelm Johannsen would famously call �pure lines��alleged homozygotic stable varieties selected for some important feature such as pest resistance, early ripening, or milling properties.[62] They then combined different properties by crossing different pure lines to obtain the hybrids that made them famous in the seed market. Whereas chemists demonstrated their demiurgic power by creatively combining elements to produce new compounds, breeders promised endless innovation in the production of living things by hybridizing pure lines.[63]
A significant point that comes out of the history of breeders� practices is the problematic relationship between science and technology in different contexts for the historical actors in question.[64] The gives and take (intermediated by market dynamics) between scientific experts equipped with the modern tools of genetics and practical breeders basing their decisions in allegedly traditional modes of classification has been particular prominent in the literature.[65] All the organisms I deal with in this book were domesticated animals and plants, and I will follow the processes through which they became scientific objects, mainly through the extended use of recording practices by academic breeders, and how these processes contributed to their industrialization. In the case of Karakul sheep, the blurring of the scientific and the technical was more evident. As sheep were being standardized for the production of fur coats, scientists also used them to illuminate more general properties in development genetics: they were simultaneously industrialized organisms and model organisms. The notion of technoscientific organisms tries to capture all these nuances: technologies of organism production that were changed through scientific practices, or science-based technologies; scientific practices that built on non-academic breeding techniques, or technology-based sciences; and plants and animals that were both industrialized and model organisms, or technoscience.
This book draws heavily on previous histories of the breeding of plants and animals in taking seriously the �complex interplay of social and biological considerations in organismal design.�[66] But, again, it insists that it is not enough to talk of a generic process of modernizing life production, because to do so misses the particular forms modernity assumed in different historical contexts. Pure lines and hybridization demanded recording practices first associated with seed companies and later with state-funded agricultural experiment stations. The need for a meticulous track of progeny, central to the new science of heredity, has thus been rightly associated with such general trends as bureaucratization, standardization, industrialization, and commercialization�in one word, modernization.[67] Less noticed are the alternative modernities that standardized forms of life have helped constitute. To put it bluntly, it would be misleading to treat as residual effects the contributions of breeders� creatures to capitalist relations of American liberal democracy, to sustaining communist forms of production in Soviet Russia, or, as this book argues, to informing fascist sociability across Europe.[68] If above I called attention to the somewhat naive accounts of science and technology in general historians� discussions of modernity, here I am pointing at the need to complicate the notions of modernity used by historians of science and technology. A persistent notion that permeates most narratives is that the rise of Mendelian genetics in the early twentieth century went hand in hand with the industrialization and commodification of organisms, leading to corporate or state control of life�something that alienated people in general and peasants in particular.[69] In such grand narratives, concrete political regimes are minor details of a more general process of modernization. This reminder is particularly important in a text dealing with fascism. Adorno and Horkheimer had famously equated capitalism and fascism through their analysis of instrumental reason in Dialectic of Enlightenment.[70] In California the two exiled philosophers from Hitler�s regime not only denounced the totalitarian dimensions of the Enlightenment tradition, scandalously perceiving in the French revolution a precursor to Nazism; they also urged intellectuals to uncover how fascism was present at the heart of Western democracies, including the United States. Since then, scholars inspired by critical theory have been justifiably eager to denounce the dangers associated with biopolitics in democratic societies.[71] But it is not because both fascist and liberal democratic regimes undertook biopolitics that they became indistinguishable. It is not because both standardized life that they became identical.[72] The thesis I put forth in this book is actually the opposite: that the increasing ability to tinker with plant and animal life�my extended version of biopolitics�enabled the materialization of different political projects, alternative modernities, good and bad, fascism being clearly among the bad ones.[73]
Differences are erased in ahistorical analyses limited to signaling the occurrence of biopolitics. One has to engage with the actual history of technoscientific organisms in order to understand the different nature of the newly formed social collectives. As a case in point, as this book details, animal performance records developed by academic breeders were being used in the 1930s in New Deal America and in Nazi Germany to make decisions about pig breeding, but while these practices led to leaner animals in the United States, they led to fatter ones in Germany. Leaner American hogs increased the market value of farmers� produce through their higher protein content, thus avoiding the growing competition with cheap fats from vegetable origin. American standards measured the value of animals in a capitalist society, saving farmers from the Depression. Fatter German animals were to contribute to the Nazi autarky effort by reducing the need to import vegetable oils and by producing fat from national sources. German standards measured the contribution of animals to the national community. And pigs were not only expected to cover the German national fat deficit; they also had to be fed on potatoes and beets from the national soil. They had to be bodenst�ndig (rooted in the soil)�a major concept guiding animal breeders in the Nazi regime, �Blood and Soil� ideologues, and Martin Heidegger, the philosopher who infamously asserted that rootedness in the soil distinguished the German Volk from uprooted Jewry.[74] In the years after World War I, scientists� new standards allowed fascist ideologues to imagine a national community thriving on the productivity of the national soil and settling new territories�a bodenst�ndig community. After seizing power in 1933, the Nazis would put in place a mammoth state structure�the Reichsn�hrstand�to see to it that only animals and plants complying with bodenst�ndig standards were to be reproduced. Pigs not contributing to the feeding of the national body through the national soil were to be eliminated, as in fact progressively happened in the Nazi years. Only fat bodenst�ndig pigs were fascist pigs, and they were the only ones that deserved to be part of the new fascist collective.

Fascist Ontology and the Structure of the Book

This book is more concerned with the historical importance of organisms for fascist regimes than with the alleged specific characteristics of doing science under fascism. Fascism is not taken as a pre-given context in which some scientists operated, but as a historical context to which scientists� practices and objects contributed; the argument is less about fascist epistemology than about fascist ontology.
Such a formulation is a direct reference to the alleged recent ontological turn in Science and Technology Studies (STS) and the increased interest in studying the being of entities (ontology) at the expense of inquiring about modes of knowing entities (epistemology).[75] STS scholars, building on their sensitivity toward the multiple ways that science and technology bring new things into being, seem particularly well equipped to follow the entanglements between humans and nonhumans producing new social collectives. The literature is now full of boundary objects, assemblages, and biosocialities, all signaling such entanglements and the variable ontologies, multiple natures, or multiverse thus formed.[76] In contrast to older studies that showed how pre-given social contexts shaped scientific objects, we have a myriad of ontological investigations focused on world-making practices.[77] The above-mentioned remarks by Canguilhem on the continuity between knowing and creation, already suggest that the strict separation between epistemology and ontology is hard to maintain; an overlapping that characterizes Canguilhem�s work and that one finds in many of the works forming the canon in history of science.[78] The very same notion of technoscience, pointing at knowledge production more as a mode of intervention than as revelation or discovery, leads to a conflation of epistemology and ontology.[79]
The simple point here is to take the arguments about the generative power of science and technology and apply it to the formation of fascist collectives, counting pigs and sheep among their members.[80] I parallel the modernist design of a fascist organic collective with the world-making processes one lately finds described in STS literature. Mass mobilizations, new state structures, organic communities, and imperial expansionism�important parts of the fascist world�were imagined and enacted through the breeders� new organisms: wheat, potatoes, pigs, sheep, coffee, rubber, and cotton. The study of the making and growing of such organisms can thus been described as a study in fascist ontology.
Part I of the book follows a traditional division by country: Italy, Portugal, and Germany. The order corresponds loosely to the chronological succession of the seizures of power by Mussolini, Salazar, and Hitler. Chapters 1�4 describe the intertwining of geneticists� work with efforts to institutionalize the new regimes by rooting national communities in the countries� soils. Chapters 1 and 2 highlight the role of new strains of wheat in the Battle of Wheat in Italy and the Wheat Campaign in Portugal, the first mass mobilizations in both regimes. By following the trajectory of the Ardito wheat, the geneticist Nazareno Strampelli�s most famous creation, it is possible not only to reveal how the fascist state reached different parts of Italy but also to reveal how Mussolini�s first campaign traveled to Portugal. When examining the Portuguese case, the narrative explores how new standardized forms of wheat contributed to the development of all-embracing corporatist state agencies, a critical subject in the new fascist social order: corporatism promised a society built on organic units and �economic solidarities� in contrast to the alleged artificiality of liberal ideology based on individuals as well as to the Bolshevik obsession with social classes.
Corporatism also figures in chapters 3 and 4, which deal with the German Battle of Production and the activities of the Reichsn�hrstand, the institutional form of the ideology of Blut und Boden and the organization responsible for organizing the peasant world with a policy declaration on every issue related to food production. The technoscientific organisms structuring the narrative are potatoes in chapter 3 and pigs in chapter 4. The research dynamics at the Imperial Biological Institute (Biologische Reichsanstalt f�r Land- und Forstwirtschaft, abbreviated BRA) coping with the multiple pests afflicting German potato fields (wart, Colorado beetle, late blight, viruses) is put in relation with the growing infrastructure of the Reichsn�hrstand in an exemplary case of co-production of science and the state: each new experimental system at the BRA corresponded to an expansion of the power and reach of the Reichsn�hrstand. As for pigs, the subject of chapter 4, the development by academic animal breeders of performance records allows us to follow their transformation into organisms embodying fascism through standards measuring their Bodenst�ndigkeit (rootedness in the soil)�a major concept in Nazi ideology.
Part II of the book deals with the expansionist ambitions of the three regimes, placing Germany�s brutal invasion of eastern Europe in a continuum with European colonial history. Chapter 5 considers coffee, rubber, and cotton, three typical elements of colonial plantation stories, and delves into Italian occupation of Ethiopia, German imperial rule in eastern Europe, and Portuguese colonialism in northern Mozambique. The plantation schemes, which had plant breeders� artifacts as their material basis, made massive use of forced labor to serve the imperial economy. Without ignoring the different levels of violence unleashed by the three fascisms, the text suggests that we can gain significant insight into the history of fascism by considering their empires together. I take seriously Heinrich Himmler�s intention of making Auschwitz the Agricultural Experiment Station for the colonization of the east, and I compare the work done there on a rubber substitute with the work done at the Portuguese Cotton Research Center in Mozambique and the work done at Italian coffee experiment stations in Ethiopia.
Chapter 6 is the most original in terms of methodology, for it takes a single technoscientific organism�Karakul sheep�and follows that organism�s role in the settlement of the frontier for the three fascist empires. As we shall see, the Karakul sheep�s ability to thrive under harsh environmental conditions and its high value in the fur market made it a perfect companion species for white settler�s imperial expansion. The Animal Breeding Institute at the University of Halle is dealt with as a center of circulation, establishing standards and producing the rams to be used not only in white settlers farms in German possessions in eastern Europe but also in Italian settlement schemes in Libya and Ethiopia, and in Portuguese colonization of Southwestern Angola. The various local Karakul sheep experiment stations located in frontier spaces are treated as experiments in colonial sociability, revealing the connections between sheep breeding and the genocides perpetrated by the three regimes.
It is, of course, possible to produce other fascist ontologies. Here is another one: horses, mice, dogs, birds, reindeer, and flies. This was precisely the ontology devised by Curzio Malaparte in Kaputt (1944) to describe the hunger, slaughter, and devastation that occurred across eastern Europe in World War II.[81] The contradictory and controversial novelist, an early enthusiast of the fascist movement who took part in Mussolini�s March on Rome in 1922 and who after falling from grace with the Duce was sent into internal exile from 1933 to 1938, found in nonhuman animals a literary way to deal with the apocalyptic reality unleashed by Nazi imperial expansion. Animals weaved together Jewish ghettos, mass executions, battle scenes, Nazi leaders� lavish courts, and bombed cities in a text that blended journalism, history, and fiction. For his many readers, Malaparte�s cynical style and fantastic compositions�the white marble sheet of the iced Lake Ladoga in northwestern Russia, from which emerged hundreds of dead horses� heads; the �anti-armored-car� dogs that terrified German Panzer divisions in the Ukrainian steppe; the Naples flies thriving on heat and corpses multiplied by a never-ending war�captured the scandal of the Third Reich more accurately than the works of conventional writers did. And it was through animals (mice) that Malaparte produced one of the first accounts of the systematic character of Nazi persecution of Jews across Europe.[82]
Mimicking Malaparte�s gesture, I have opted to bring into the narrative organisms with the power to exemplify different dimensions of fascism. The choice of technoscientific animals and plants was determined by their historical significance in constituting a fascist alternative modernity, by their ability to embody fascism. They form a bestiary combining historians of science and technology and STS scholars� organism-centered narratives with political and cultural historians� more general concerns with the historical nature of fascism.

I Nation


That the survival of the organic nation depended as much on weaponry as on food was the lesson learned from the food crisis of World War I by every radical right-wing movement in Europe. The Fascists� argument was simple: Not only had dependence on cheap cereals from the Americas impoverished peasants, driving them out of the fields; it had also exposed European countries� vulnerability in case of war. Geopolitical considerations were intertwined with the concrete bodily experience of hunger to make the case that the organic nation could grow only on the national soil. Characteristically, fascists championed a turn to autarky by increasing domestic production and supporting peasant populations.
What might be perceived as a traditionalist back-to-the-land movement made sense only because of science. As the chapters in this part of the book make clear, technoscientific organisms made the radical nationalism of Mussolini, Salazar, and Hitler plausible. A new class of organisms promised to increase the productivity of the national soil, now allegedly able to feed the organic nation and to free it from constraints imposed by the British Empire or the United States. Large-scale campaigns for food production, the first mass mobilizations of the three regimes, were based on new strains of wheat, potatoes, and pigs. The limits of fascism in improving peasants� conditions and in countervailing urbanization are well known, but in the three cases considered in this book liberal capitalism disappeared from the countryside and was replaced by gigantic bureaucratic structures controlling the production, the processing, and the distribution of food.. By following the trajectories of new strains of wheat resistant to lodging, potatoes immune to late blight, and fat bodenst�ndig pigs, the narrative explores how campaigns turned into state structures, illuminating the process of making a fascist state. The aim is to understand how fascist alternative modernity first came into being by cultivating the national soil with technoscientific organisms.
Chapters 1 and 2 consider the importance of the geneticist Nazareno Strampelli�s wheat �elite races� for the Italian �Battle of Wheat� (1925) and the Portuguese �Wheat Campaign� (1929) and for the institutionalization of the regimes of Mussolini and Salazar. Chapters 3 and 4 develop a similar argument for Nazism and the �Battle for Production� (Erzeugunsschlacht) launched in 1934, a year after Hitler�s seizure of power. Grain was also important in Germany�s food policy, but the technoscientific organisms through which I will follow the entanglements between standardizing life and Nazism are pigs and potatoes. I argue that these two organisms were at the core of a major effort by the Nazi regime to root Germans in the national soil�an effort that was aimed at transforming German society into a national community, a Gesellschaft into a Gemeinschaft.[1]
This focus on the transition from impersonal social bonds into communitarian ties is in tune with the rich literature dealing with fascism as a modern political religion. In the 1990s, some historians claimed that by looking at the cultural dimensions of the phenomenon we had reached a consensus on its contested nature, defining fascism as a �palingenetic myth of rebirth.�[2] This myth of rebirth of a race, a culture, a nation, or all three together after a perceived period of decadence and degeneracy was taken as powerful enough to produce the internal cohesion of a movement committed to the creation of a �new man� defined as an alternative both to the individualism of liberal ideology and the social classes of Marxism. Countering the uprooting effects of modernization processes, fascism constituted a �third way� that offered its followers the opportunity to participate in an allegedly authentic brotherhood based in a new secular religion of organic nationalism. There is, to be sure, much to commend this interpretation. First, it moved us away from crude approaches, typical of Marxist scholarship, that took fascism as a simple radicalization of the all-encompassing struggle between workers and capitalists, with fascists seen as merely the violent faction of the latter.[3] But perhaps more important, it challenged historians to explain in detail the processes by which the new alternative fascist modernity was built.
Historians who have followed the consensus too closely tend to use, nevertheless, a crude notion of culture. In too many narratives we are left with no more than a set of values and beliefs that are supposed to characterize fascism movements and regimes. Following Durkheim�s research agenda, if the social scientist is able to properly identify those shared beliefs, the collective representations, the actual effects of fascist rule in the world are supposed to follow automatically. In such a dualist approach, one never understands very well how the ethereal realm of ideas and the low sphere of materiality interact, the relation between the two being established through direct correspondence: these beliefs entail those actions. The actual processes through which detached radical worldviews operate in the world are seen as unproblematic. In this book, in order to overcome the Durkheimian dualistic framework, I intend to explore how certain things embody fascism.[4]
Wheat, potatoes, pigs, and all the other things I discuss in this book are not to be understood as mere symbols of fascist ideology. Yes, there was a lot of propaganda about food, but the main question here is how the making and growing of new strains of plants and animals could embody a new political regime. We now know that concrete building and labor practices were attached to the high rhetoric of Albert Speer�s architectural designs, and that Himmler�s SS and its system of concentration camps grew on supplying forced labor and building materials for erecting imposing stadiums and government buildings.[5] The buildings were not just representations of grandeur, community, or hierarchy; they also performed fascism through the violent building processes that brought them into being. More to the point, fascism was performed through the existence of these things. In part I of the book, the things are wheat, potatoes, and pigs, and it is argued they perform fascism and thus are properly considered fascist wheat, fascist potatoes, and fascist pigs.

1 Wheat: Food Battles, Elite Breeds, and Mussolini�s Fascist Regime

The Italian War for Bread Independence

Mussolini�s dream was a clear one: �The Italian land giving bread to all Italians!�[1] Freeing Italy from the �slavery of foreign grain� was a crucial issue in the political economy of the fascist regime that came to power in 1922.[2] Fascists envisaged Italy as an autarkic economy, able to release itself from dependency on the �plutocratic states� that dominated the world economy: the British Empire and the United States. The closing of the gap with industrialized nations and the building of a Great Italy was to be achieved by a nationalistic development policy promoting domestic industries producing for internal markets and making intensive use of the country�s own resources.[3] Early on, two big steps were taken in this direction: the Battaglia del Grano (Battle of Wheat) in 1925 and the Battaglia della Lira (Battle of the Lira) in 1926. The latter may be summarized as the stabilization of the lira at the high exchange rate of 90 lira to the pound sterling, making it impossible for Italian exports to compete in world markets. Together with the strong lira came an elaborate new system of tariff protection for national industries, with a proliferation of institutes and committees that allowed the state a degree of control over the economy previously unknown.[4] The Battle of Wheat, on the other hand, was supposed to put an end to the foreign-exchange deficit of the post�World War I years, half of it directly caused by grain imports that made Italy the third-largest wheat importer in the world, behind only the United Kingdom and Germany. The victory would be declared the moment Italian fields would produce 15 quintals per hectare (22 bushels per acre), an increase in productivity by one third in comparison to the post�World War I values and well above the productivity of the US for the years 1923�1927 (14� bushels per acre). This new mythical number, 15 quintals per hectare, in conjunction with quota 90, allegedly would cover the national deficit in wheat without a need to increase the area dedicated to its cultivation.[5]
No historian of fascist Italy ignores the much-publicized images of Mussolini threshing wheat while stripped to the waist and wearing futuristic goggles, simultaneously playing two of his best-known roles: the First Peasant of Italy and the Flying Duce.[6] In 1926, the first summer of the Battle of Wheat, Illustrazione Italiana published photos of the dictator amid tractors, harvesting wheat, or driving a mechanical sowing machine. The appearance in the mass media of images of the leader among agriculture workers would become an annual ritual of fascist Italy that would culminate in the 1938 documentary film Il Duce inizia la trebbiatura del grana nell�Agro Pontino (The Duce Launches the Threshing in the Pontine Ager). After the narrator reminded the audience of the 200,000 quintals of wheat produced that year in the recently reclaimed Pontine Marshes, the camera tracked Mussolini, who was said to have threshed about 11 quintals in just an hour.[7] In typical fascist manner, this cult of the leader was combined with the organization of mass events, such as demonstrations of wheat threshing in Rome�s central squares and the grandiose national exhibitions of grain held in 1927 and 1932. It is no exaggeration to state that the Battle of Wheat was the first mass propaganda act of Mussolini�s regime, mobilizing film directors, photographers, radio speakers, journalists, and even priests to spread the new gospel.[8]
In spite of the consensus around the importance of the Battle of Wheat for the regime�s imagery, the general historiographical verdict about its effects tends to assume a negative tone.[9] The campaign is perceived as the price paid by the National Fascist Party to guarantee support from backward southern landowners who would not survive without generous state subsidies in the form of high duties on foreign cereals.[10] Historians have also identified the modern capitalist landowners of the northern fertile areas of the Po Valley as major beneficiaries of the regime of wheat autarky, making big profits on the backs of underpaid wage laborers. Although the regime promised to defend small landowners and sharecroppers as the backbone of the national community, this middle stratum of Italian peasantry migrated in increasing numbers to urban centers during the fascist years. The campaign was also funded by consumers paying higher prices for bread, for Italian wheat was always more expensive than North American or Argentinean grain sold in international markets. This negatively affected not only the domestic budget of city dwellers, particularly industrial workers, but also that of small farmers inhabiting Italian mountain regions where meager grain production, insufficient for local consumption, required them to buy their bread at climbing prices. The Battle of Wheat is also held responsible for an excessive obsession with wheat production that undermined the previous diversity of Italian agriculture, penalizing fruit, vegetable, and wine production and contributing to accelerate soil erosion through the cultivation of poor thin soils. Ten years after the launching of the Battle of Wheat, Italy produced 40 percent more wheat but had increased its food deficit in other items, especially meat. To summarize, the �mission accomplished� banner heralded by Mussolini in 1933, when productivity rose above 15 quintals per hectare, is seen as another act of propaganda by a regime exaggerating its feats while hiding the many problems caused by its policies.
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Figure 1.1 Armando Bruni, �Mussolini threshing wheat at the Agro Pontino� (1935).
(Fondo Armando Bruni / Rcs Archive)
My intention here is not to dispute this historiographical consensus over the many failures of the Battle of Wheat. I am interested, instead, in emphasizing how the campaign constituted one of the first materializations of the fascist regime, with scientists, especially geneticists, playing a major role in the process of building the New State. We can get a first hint of this interaction between science and politics just by looking at the constitution of the Permanent Wheat Committee founded in 1925 to command the battle.[11] The Duce himself headed the new organism formed from a mix of high-ranking state officials (Minister of the National Economy Giuseppe Belluzo, General Director of the Agricultural Services Alessandro Brizi), renowned agricultural scientists (Mario Ferraguti, Tito Poggi, Enrico Fileni, Novello Novelli, Emanuele De Cillis, Nazareno Strampelli), and representatives of farmers syndicates (Antonino Battoli, vice-president of FISA), to be joined later by leaders of fascist peasant unions (Luigi Razza).[12] The meetings of the committee thus were a combination of charismatic leadership, state apparatus, corporatist organizations, and science.[13]
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Figure 1.2 The Permanent Committee of the Wheat Campaign, 1925. Nazareno Strampelli is seated immediately to the right of Mussolini.
(Il Giornale di Risicoltura 15, no. 8 (1925): 116)
Other than by increasing tariffs on foreign grains, how was Italy to increase its wheat production? On July 4, 1925, in a speech that inaugurated the work of the Permanent Wheat Committee, Mussolini used emphatic rhetoric to give first priority to the distribution of high-yield seeds to Italian farmers. Other measures, such as intensive use of fertilizers and better preparation of the soil, were directly dependent of the success of that first task. Only by employing wheat varieties with high-yield potential could one capitalize the Italian fields with fertilizers and machinery. It would not make much sense to launch powerful para-state agencies such as S.�A.�Fertilizzanti Naturali Italia (SAFNI), founded in 1927 to promote the modernization of the chemical industry, if the seeds employed by farmers could not profit from the use of phosphates and nitrates.[14] The Battle of Wheat was not designed only to have a profound influence on the rural world; it was also supposed to boost the output of the chemical industry�a requisite for any policy of autarky as perceived by such first-rank leaders of the regime as the engineer Giuseppe Belluzzo, Minister of the National Economy from 1925 to 1928.[15]
It is, then, no surprise to find that the committee included Emanuele De Cillis and Enrico Fineli. Professor De Cillis, of the Royal Institute of Agriculture of Portici (Naples), the foremost expert on methods of wheat cultivation in the southern regions of Italy, dedicated his efforts to coping with the difficult conditions of the arid regions of Apulia, Basilicata, and Calabria.[16] Fineli, a no less important figure, was head of the extended network of Cattedre ambulanti d�agricoltura, which consisted of about 500 local chairs of agriculture in charge of introducing Italian farmers to the latest developments in husbandry.[17] Each local chair was made responsible for a Commission for Granary Propaganda consisting of twelve to twenty experts recruited by the newly formed National Union of Fascist Agricultural Technicians.[18] These commissions reproduced lectures and courses for local farmers, distributed leaflets and advertisements, and cultivated demonstration fields, all in order to make the case for proper rotation, good cultivation methods, application of fertilizers, and the planting of selected seeds. Their extension work was inspired by the words of the Duce: �You, the technicians� shall awaken agricultural activity from where it was left behind by the old procedures, or accelerate it where something has already been done; you shall be the energizers reaching out everywhere, till the last village, till the last man.�[19]
But, once again, this complex propaganda structure that enabled the Fascist state to reach into the most remote spots of rural Italy was built on the promise of high yields that would be made possible by new strains of wheat. If some scientists, such as De Cillis, owed their reputations to their capacity for revealing the potential of the seeds by experimenting with cultivation techniques, others, such as Nazareno Strampelli (another member of the Permanent Wheat Committee), were hailed as the creators of the new strains. Strampelli was by far the most famous of the Italian wheat geneticists; he was known as Il Mago del Grano�the Grain Magician.[20]
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Figure 1.3 Nazareno Strampelli (1866�1942).
(Fondo Nazareno Strampelli, Rieti State Archives)

Producing and Circulating Purity

By the time Strampelli was mobilized for the Battle of Wheat, he was already an experienced scientist. In 1903 he had been hired as the local Experimental Chair of Grain Cultivation (Cattedra Sperimentale di Granicoltura) in Rieti, a small town of the Sabine region in central Italy. Although it seems quite a humble place to launch such a career, Rieti was renowned in Italy for its cereal production�especially for being the place of origin of the Rieti wheat variety.[21] This landrace was highly prized for its strong resistance to stem rusts, caused by the fungus Puccinia graminis, the most common of wheat diseases and well known among cereal growers for its potentially catastrophic effects. Rieti�s wide and fertile valley was a lake until the Romans drained it in the third century BC. Its cold winters and hot, humid summers offered ideal conditions for the development of the fungus.[22] The rust resistance of the local wheat evolved as a result of repeated annual exposure to the extreme environment.
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Figure 1.4 The Royal Experiment Station of Wheat Cultivation in Rieti, 1932.
(Nazareno Strampelli, �I Miei Lavori: origine e svilluppi�I grani della vittoria,� in Origini, Svillupi, Lavori e Risultati, Istituto Nazionale di Genetica per la Cerealicoltura, 1932)
For all its qualities, the Rieti strain was highly susceptible to lodging (the collapse of stems), a problem that grew with increasing soil fertility and plant height. At a moment when chemical fertilizers were the key to achieving record productivities, many traditionally successful varieties were being discarded due to lodging when cultivated in soils treated with phosphates and nitrates. Strampelli�s first works were typical agricultural studies directed to evaluating the effects on wheat yield of different land rotations or different qualities and quantities of fertilizers, but he soon initiated a breeding program to overcome the lodging behavior of the Rieti variety. His program was based on pedigree selection, a technique (made famous by the Vilmorin seed company) in which all descendants derive from a single individual, in contrast with the traditional practice of mass selection (gathering seeds from the best plants for planting in the next year).[23]
The use of pedigree selection had become a major tool for breeders at the turn of the century. Following the example provided by animal breeders and their studbooks, plant breeders made now use of detailed records identifying the genealogy of each individual plant cultivated in their plots. Through pedigree selection, breeders produced varieties selected for some important feature, such as pest resistance, early ripening, or good milling properties.
In 1903�the year Strampelli began his work in Rieti�the Danish botanist Wilhelm Johannsen published the results of his famous experiments with beans, drawing the distinction between genotype and phenotype. Whereas the Vilmorins and other breeders defined the stability of their lines of wheat by referring to repeated rounds of selection, Johannsen defined his �pure lines� of beans in Mendelian terms, as products of self-fertilization of homozygotic organisms.[24] Besides the theoretical breakthrough represented by Johannsen�s experiments, he seemed to have demonstrated the uselessness of making selections from pure lines constituted of genetically homogenous individuals.[25] These pure lines would become central in promises of standardizing agricultural practices, for their homozygosity guaranteed they would always react the same way in the same given environment.[26] They promised the end of the variable and unreliable world of traditional landraces, the local varieties used and produced by farmers, replacing it with a set of standardized genetic products with predictable fixed behavior. More than that, while landraces acquired properties (e.g., the Rieti strain�s resistance to rust) through Darwinian natural selection, the pure lines were produced by artificial selection�by breeders engineering nature.
Using pedigree selection, Strampelli followed two parallel strategies. He began planting several highly productive imported varieties of wheat in a rented experimental plot in the most humid area of the valley, hoping to select those able to resist its highly adverse conditions. At the same time, he made selections of the traditional Rieti variety with the aid of 28 local farmers aiming to identify a line that presented enhanced resistance to lodging. Both strategies failed: all the high-yield foreign wheats suffered severe attacks of rust, and no selection of the Rieti landrace had much resistance to lodging.[27]
Since selection was not enough, Strampelli complemented it with hybridization in order to combine characters from different varieties. Like the Vilmorins, Strampelli began his hybridization work before he had heard of the rediscovery of Mendel�s experiments by de Vries, Correns, and Tschermack.[28] Nevertheless, as early as 1905 he became acquainted with Mendel�s laws, which offered him a quantification of his own observations of disjunctions in the second generation. After that he would consider himself a devoted follower of the mythic founding father of genetics, and would even named one of his wheat strains Gregor Mendel.[29] He hybridized pure lines in order to combine Mendelian characters, after which he would make a selection of the offspring until he obtained again fixed pure lines. Strampelli definitely did not share Johannsen�s disgust for hybridization, and used both the typological approach of the pure line research programs, aimed at fixing the type, and the combinatory strategy of hybridizers.[30]
By 1907, as a first result of his hybridization work, Strampelli had produced a table of 22 antagonist characters (dominant/recessive) present in wheat: red spike / white spike; brittle root / sturdy root; multiple fiber strands / few fiber strands; rough leaves / smooth leaves; rust susceptibility / rust resistance, and so on. According to Strampelli�s table, two crucial properties, resistance to lodging and susceptibility to rust, behaved like Mendelian characters, prone to be combined and controlled at the geneticist�s will. It is reasonable to suppose that, as in the case of Johannsen, who talked of pure lines as chemical elements, Strampelli�s earlier work with soil chemistry contributed to his Promethean vision of creating new strains by combining hereditary elements as if they were chemical ones.[31] And, as Strampelli�s table shows, chemistry was not the only discipline he considered relevant. The physiological trait that served in his table as a proxy for resistance to lodging was the number of fiber strands present in the stem. It was the microscopic study of this property that allowed Strampelli to present his hybridization work as suitable for publication in the proceedings of the prestigious Accademia dei Lincei.[32] In other words, any good hybridizer should also be a proficient plant physiologist, familiar with the methods of analyzing a plant�s physiological properties, in order to consider the proper options when selecting offspring.
This ability to reduce the complexities of heredity to the duality of dominant/recessive characters has been identified with the possibility of the commodification of life.[33] By instituting a hard genetic identity of the living organism independent of place and environment, formed by immutable genes or the equally immutable pure lines, geneticists opened the field to the mass production of stable life forms, able to �circulate without alterations through extending �space of flows,� by their inter-laboratory networks or larger scientific / economic / medical / cultural hybrid networks.�[34] Nonetheless the connections between the hardening of heredity at the turn of the century and the circulation of living objects (the immutable mobiles, to use Bruno Latour�s terminology) have been more affirmed than thoroughly explored. As Christophe Bonneuil suggests, we still need better accounts on how purity is produced and maintained, better narratives on the material practices of breeders and geneticists, in order to understand the conditions for the emergence of a genetic rationality at the beginning of the twentieth century.[35] Here I explore how this emergence was intertwined with a revolution in food production and the building of new political regimes. The work of Nazareno Strampelli allows us to follow the trajectories of the geneticists� artifacts through their different networks and to perceive their role in the general fabric of, in this case, a fascist society.
Let us, then, take a close look at Strampelli�s practices at his Royal Experiment Station of Wheat Cultivation in Rieti.[36] To cross two different wheat varieties, he began by sowing individual plants in pots, which he then would place in his �hybridization laboratory.� In spring the pots with late varieties would be placed in the sunniest part of the greenhouse, turned south; the ones containing early wheat would be placed in the shadier areas of the laboratory or even in a controlled cold atmosphere. The two varieties would then flower at approximately the same time. The modest hybridization laboratory was thus an ingenious device designed to homogenize time. It was in this lab that Strampelli and his wife, Carlotta, would undertake the painstaking process of artificial pollination. After choosing two or three spikes from a pot, he or she opened the glumes with a scalpel and removed the anthers, taking care not to touch the ovary or the stigma. The spikes were protected from accidental pollination by wind or insects by translucent paper tubes sealed with cotton, allowing for airflow but hindering the fall of undesired pollen on the spike. When female organs were ready to be fertilized, and after cautiously preparing pollen from the chosen variety to avoid any contaminations, Strampelli or his wife would remove the paper tube, open the glume, place pollen on each stigma, and replace the tube. Each spike always held a card registering castration and hybridization date, as well as the composition of the hybrid. Both the registration procedure and the delicate artificial pollination were crucial for guaranteeing the purity of the new genetic product.
After obtaining the uniform first generation (F1) of the hybrid, Strampelli or his wife sowed the seeds of each different spike of the second generation (F2) in small plots separated by rows of rye, which worked as filters to avoid any cross-pollination. The steps were repeated until a homozygotic individual was identified with the help of Strampelli�s table of antagonist characters. If a plant presented all the recessive characters, Strampelli knew he had stumbled onto a homozygote constituting a fixed type. In the case of dominant characters, only after three or more generations of no disjunctions was the breeder in a position to conclude that he was in the presence of a homozygote. Homozygotic individuals were separated and placed in a larger plot to confirm the fixity of the type and to produce enough seeds to be used in cultivation trials. In these trials the several fixed types (the pure lines) were tested for productivity, resistance to diseases, duration of vegetative cycle, and other properties. If after several years of cultivation trials (in some cases, more than a decade) the new type confirmed its good behavior, it would earn the status of an elite race (raza elette) and would be transferred to the first multiplication fields. This was not the end of the process, for seeds were still to be sent to each of the local experiment stations responsible for confirming a strain�s adaptability in each specific region of Italy and finally for distributing the strain to local farmers.[37] Each successive step, each experimentation at a larger scale, enhanced the stability of a strain�s properties, guaranteeing that it would behave in widely dispersed fields just as it did in the controlled space of the Rieti Experiment Station.
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Figure 1.5 Strampelli�s hybridization greenhouse, 1932.
(Strampelli, �I Miei Lavori,� p. 55)
The procedure described above demanded increasing amounts of land, and Mendelian hybridization was not inexpensive. Indeed, much of the official account of Strampelli�s institutional history is a narrative of the acquisition of land through close connections with the government.[38] It starts with rented plots and collaboration with local farmers, followed by the building in 1912 of the facilities of the Rieti Experiment Station and the purchase of 15 hectares for an experimental field. The Experiment Station then purchased two other fields, one in the southern province of Foggia, in the Tavoliere, and the other in Leonessa, 1,000 meters above sea level, for cereal cultivation in mountain areas. In 1919 the station would earn national status, would be renamed the National Institute of Genetics for Grain Cultivation, and would move to Rome. Nevertheless, Rieti would keep its status as the main place of experimentation. In 1924 an additional 200 hectares were bought in the Rieti plain in order to provide the Institute with its own multiplication fields. The Institute was now producing selected seeds to be sold to farmers instead of relying on private companies for multiplication and distribution. This involved further acquisitions of land in Apulia, in Sicily, and in Agro Romano. At the end of the 1920s, Strampelli�s National Institute of Genetics was thus in possession of a set of fields that modeled the landscape of the three main regions of Italy (northern, central, and southern) as well as its mountains and the island of Sicily.
The continuing obsession with land acquisition shows that local environmental conditions were of major importance in the alleged �space of flows� of geneticists� pure lines.[39] That conclusion is no surprise for anyone aware of the many difficulties involved in putting things into circulation. Even pure lines do not circulate automatically. From the small hybridization laboratory in Rieti, where Strampelli and his wife hybridized plants in pots, to the southern large estates of Apulia, there is a change of scale to be overcome by successive steps. The pure lines of wheat coming out of Rieti had no immediate practical value in the conditions of arid Apulia. Each experimental field was the place of a scale work, guaranteeing that the pure line traveled smoothly through different scales and conserved all its distinctive properties.

The Seeds of Victory

In 1914 Strampelli presented his first big success: the Carlotta Strampelli strain (named after his wife, who, as has already been noted, participated actively in the hybridization work).[40] The Carlotta strain resulted from hybridization between the Rieti and Massy varieties and successfully combined the low susceptibility to rust of Rieti with the resistance to lodging of Massy, achieving high productivity in the fertile deep soils of central and northern Italy.[41] With help from local chairs of agriculture, seeds were distributed to 318 farmers, 297 of whom gave positive feedback to Strampelli and only 17 of whom complained about poor results.[42] The yield of the Carlotta strain in the first years was enough to transform its creator into a public figure. But after the rainy winters of 1914�1917 came dry years that revealed the fragility of the new �elite race� under drought conditions. The news of record productivities had convinced farmers in other regions, including arid areas of southern Italy, to make use of Carlotta seeds�an error that led to suspicion of the value of the new strain. In the following years, Strampelli was to become more cautious about the way his new creations were released, and was to exercise control over the circulation cycle.
The Ardito hybrid was to assume the burden of saving Strampelli�s reputation. To produce that strain, the geneticist employed exotic varieties from the collection of wheats from around the world that he had been accumulating in his institution. According to Sergio Salvi�s reconstruction of the process, Strampelli corresponded with the main centers of wheat breeding in the world (among them Wageningen, St. Petersburg, and the Vilmorin company).[43] This was a central feature of any ambitious hybridization program: to have at its disposal a large variety of plants from different origins, ready to be combined in the most productive way.[44] Instead of operating as the old Botanic Gardens did, acclimatizing entire trees and plants, the geneticist at the Rieti Experiment Station combined organisms that, taken in isolation, presented no obvious benefit. No other case is more convincing than the development of Ardito, which resulted from hybridization of the already highly productive hybrid of Rieti and Wilhelmina Tarve with the Japanese strain Akagomuchi. The Japanese variety had no value when standing alone in a field, but its precocity was a precious resource to incorporate into Ardito, which would mature fifteen to twenty days earlier than common varieties. Not only could the terrain be used for a second crop; equally important, advancing the harvest season minimized the effects of drought. Also, earlier harvests meant less exposure of peasants to malaria, a crucial issue for the unreclaimed lands of southern Italy.
And this was not all. Crucially, the Akagomuchi strain, with its small and thick stems, also conferred on Ardito great resistance to lodging, allowing generous use of chemical fertilizers. Ardito would thus become the best friend of the big chemical conglomerate formed by fascist developmentist economic policy. Strampelli talked of productivities that might reach 64 quintals per hectare (94 bushels per acre), more than ten times those achieved with common varieties. This combination of dwarf Japanese wheats with fertilizers immediately evokes the Norman Borlaug varieties that revolutionized grain production in India and Mexico in the 1960s, thus confirming Jonathan Harwood�s suggestion that we should talk of a first Green Revolution in the early decades of the twentieth century.[45]
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Figure 1.6 Strampelli�s Ardito wheat, 1932.
(Strampelli, �I Miei Lavori�)
Strampelli released his new variety in 1920. But only with the launching of the fascist �Battle of Wheat� were the new elite races to find massive diffusion in Italy. In 1925, three years into fascist rule, Strampelli�s wheats occupied no more than 3 percent of the cultivated grain area of Italy. That would climb to 30 percent in 1932 and would exceed 50 percent in 1940.[46] In the fertile areas of the Po Valley in northern Italy, Strampelli�s hybrids monopolized the entire market. In the highly productive province of Ferrara, about 90 percent of the total grain acreage was planted with Strampelli�s seeds.[47] Not only did grain production skyrocket with the massive use of fertilizers, more than doubling wheat productivity in Ferrara, but the early character of grains such as Ardito offered the possibility of freeing the land for production of rice, tobacco, or linen, further contributing to the autarky policies of the fascist regime.[48]
If such figures confirm the verdict that the Battle of Wheat benefited primarily the more modern sectors of Italian agriculture, such as the areas of capitalist agriculture of the Po Valley, the effects were no less dramatic in the south, where the legendarily backward large estates dominated.[49] In 1938 the newspaper Agricoltura Fascista claimed that no less than 65 percent of the wheat fields of the south were cultivated with the new hybrids.[50] In Apulia, Senatore Cappelli was the strain of hard wheat responsible for the diffusion of Strampelli�s name through the fields. Between 1937 and 1938 there was a fierce debate among Italian wheat experts on where in the southern regions it was advisable to use the new high-yield soft wheats, and which areas should stick to the more reliable but less productive hard wheats, which were better adapted to the arid conditions.[51] But if the main results in northern regions were due to intensify grain production, in the south the �Battle of Wheat� was fought by greatly expanding wheat acreage into previously uncultivated areas occupied by grasslands and woods. While in northern and central Italy the area dedicated to wheat cultivation increased by only 5 percent between the beginning of the 1920s and the end of the 1930s, corresponding to an extra 116,000 hectares (290,000 acres), in the south the wheat fields were enlarged by about 265,000 hectares (662,500 acres), or 13 percent.[52] The immediate result of such expansion was not only an increment in wheat production but also a true disaster for animal husbandry, a major activity in the economy of southern Italy: between 1926 and 1929 the number of sheep and goats declined by between 4 million and 5 million.[53]
Such major effects on the Italian landscape were, of course, results of the gigantic act of propaganda of the Battle of Wheat. This was not just empty fascist rhetoric, for we are dealing here with a concrete increased infrastructural presence of the state in the territory. In fact, one of the initiatives promoted by the campaign was the formation of associations and consortia of farmers financed by the state with the aim of producing and distributing new high-yield seeds.[54] By 1930, seven seed centers (in Sardinia, Sicily, Calabria, Puglia, Basilicata, Lazio, and Tuscany) had been set up by farmers� syndicates. The connection with Strampelli�s Institute of Genetics couldn�t be more intimate: its local experiment stations, such as those in Foggia and on the island of Sardinia, were responsible for forming the local consortia. Selected farmers in each region were trusted with the task of reproducing the elite seeds under controlled conditions by the experiment station, after which the consortia would sell the certified seeds to farmers at controlled prices. Small landholders were given, gratis, a small quantity of selected seed under the obligation of cultivating it and getting rid of an equivalent amount of traditional landraces or, as an alternative, were paid back the difference between the price of new strains and traditional ones. From 1926 to 1930 about 100,000 quintals of selected seed were handed to small farmers through this scheme of �seed exchange,� which aimed at a large-scale replacement of traditional varieties in Italian fields by the breeders� technoscientific artifacts.[55]
The targeting of small landholders didn�t change the fact that large farmers were the main beneficiaries of the system: they controlled the consortia, got extra income from reproducing selected seeds because they had been selected as model farmers, and had more capital with which to buy the fertilizers that revealed the good qualities of the new strains. Only if small farmers were given Strampelli�s varieties at no cost could they be persuaded to use the new seeds. To convince them, the campaign funded, in addition, no less than 30,000 demonstration fields scattered through every wheat-producing village in the country.[56] These were small properties of no more than a hectare (2� acres), always close to public roads, for which small farmers received free seed and fertilizers for a couple of years. At key moments�seeding, fertilization, and harvest�the consortia invited the rest of the local farmers to observe the results, which were also publicized in the local press and by local priests.
For northern and central Italy, where demand for the new strains was greater, it was the Rieti Experiment Station that was in direct control of the entire circuit. Making use of its large multiplication fields, the Station sold seeds to the Association of Seed Reproducers of Rieti, which had been formed in 1926 by the fascist government to encourage the use of Strampelli�s varieties. Strampelli himself was the technical director of the association, and his National Institute of Genetics partially funded its formation. The members of the association, all farmers in the Rieti region, were responsible for reproducing seeds under strict supervision of personnel from the National Institute of Genetics, who controlled every step from sowing to threshing. The seeds were then collected, separated, and packed in the association�s building, a major facility with ten silos. Seed bags, identified with the stamps of the Association of Seed Reproducers and the National Institute of Genetics, were distributed among the millions of farmers of northern and central Italy. It is not easy to decide who mobilized whom: was it the fascist state that mobilized Strampelli for the success of its Battle of Wheat, or was it the geneticist who mobilized the state to put his Ardito into circulation?
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Figure 1.7 The building of the Association of Rieti Reproducers of Seed, 1932.
(Strampelli, �I Miei Lavori, p. 156)
And wheat circulation didn�t involve only farmers. Millers and bread consumers were also important. Indeed, when dealing with the science involved in the Battle of Wheat one is immediately struck by the amount of literature dedicated to the subject of rationalizing bread production, discussing in great detail the physical and chemical properties of flour or the design of bakers� ovens.[57] Such material deserves, to be sure, an entire volume. Here it will be enough to mention that Strampelli�s strains, particularly Ardito, were objects of a controversy involving their quality for bread production.[58] In comparison with traditional Italian wheats, and with imported hard wheats such as Manitoba, Ardito was said to have worse dietary properties and to be ill adapted to bakers� processes. And this was a time when bread consumers all over Europe increasingly valued whiter and lighter breads requiring specific properties of the wheat gluten, which justified the millers� preference for high-strength flours.[59] The very same baking technology that transformed baking from a manual activity into a mechanized one also demanded stronger flours. Thus, while Strampelli conducted experiments to demonstrate the good technological properties of Ardito flours, the government decreed in 1931 that millers and bakers were required to use at least 95 percent Italian wheat in the production of bread and pasta. Strampelli�s National Institute of Genetics for Grain Cultivation, which had just moved into its new building in the outskirts of Rome, was granted a technological laboratory with a pilot facility for milling, baking, and pasta making, with the aim of demonstrating the superiority of national wheats.
While the experimental fields in Rieti or in Foggia enhanced the circulation of Strampelli�s hybrids on larger scales, the modest ovens and mills of the Technological Laboratory in Rome made them circulate among millers and consumers. Such instruments were crucial in guaranteeing that Italians were eating proper bread or pasta following autarkic principles. No true Italian was to use flour made from Manitoba wheat.[60] Again, it makes little sense to talk here about propaganda without substance, as too many scholars have referred to the Battle of Wheat, when such strong connections were being woven between millions of farmers, bakers, consumers, and the state by way of circulating geneticists� artifacts.
This characterization of the effects of the Battle of Wheat should not = be taken as praise for the initiative. In fact, as Italian historians have insisted, the first beneficiaries of the new strains were the large landowners of the fertile Po Valley, confirming the popular saying �elite races for elite farmers.�[61] Protected from external competition by high customs duties and having access to easy credit and to a cheap labor pool kept under terror by the paramilitary Blackshirts, they greatly increased their incomes by selling the high-yield Ardito at high prices. In contrast, the spread of Strampelli�s varieties among small landowners, especially among sharecroppers whom the regime had promised to defend, didn�t stop their debts from rising during the fascist years. Difficult access to credit and the larger investments demanded by the new strains only contributed to increasing the number of rural people that migrated to urban centers against the explicit aims of the regime. The hardening of the genetic identity of the new wheat strains also exacerbated social inequalities.[62]
The following testimony is from Emanuele De Cillis, one of the agriculture experts who made up the Permanent Wheat Committee, concerning the introduction of new varieties into the underdeveloped Mezzogiorno in southern Italy:
The local soft wheats are impure races, formed by several genotypes, mixed in balanced proportions in function of the different environments:� they are thus more rustic, less demanding, more resistant to meteorological variations. They have much more balanced productions, but always modest ones�. The elite races are much more productive but also much more demanding. They are more susceptible to adverse weather conditions and this lower resistance can only be corrected through improved cultivation methods�. To promote the introduction of new early soft wheat in places one can not cultivate using the processes modern technique prescribes is absurd.[63]

The network of experiment stations and fields put in place by Strampelli determined for each location the proper amount and quality of fertilizers, rotation cycles, sowing distance, soil preparation, and all the other agricultural factors that one had to control for to express the high-yield properties of his new strains. In other words, in order for Ardito to circulate from the geneticist�s experimental plot to the farmers� fields, the fields had to be converted into spaces reproducing the laboratory conditions of the experiment station. In spite of all the propaganda effort that went into the Battle of Wheat, the fascist state did not guarantee each and every farmer, small landholder, or sharecropper the tools for cultivating the land using the procedures deemed adequate for each new technoscientific organism.
If the fascist regime was not able to keep up to its promises, this doesn�t mean that Ardito was not effective. The astonishing numbers of its presence (along with other new strains) throughout the whole Italian territory and the wiping out of traditional landraces confirm the major effects of the initiative. The high-yield wheats increased rural debt among sharecroppers and small landholders, which indicates that Italians who were previously limited to a local economy were now participating in a national one, even when this didn�t bring them any major monetary return. Millions of farmers and peasants were now sustaining major chemical conglomerates, one of the main industrial investments of the fascist government. There is no doubt the battle was fought on the backs of overexploited and repressed wage laborers as well as of sharecroppers, but the fascists had been able to tighten national interdependences, with the growth of new industrial undertakings based on the produce of the national soil. Strampelli�s new organisms had in fact been able to weave new ties between Italians, contributing to the strengthening of the national community envisioned by fascists, even when large numbers of its members were poorer than before. The lodging-resistant Ardito delivered on the fascists� promise of stronger nationalism but not on the promise of egalitarianism.

Human and Non-Human Arditi

The human Arditi were a recurrent symbol of fascist iconography. They were the �Daring Ones,� the Italian Storm Troops of World War I. Equipped only with hand grenades and daggers, they breached enemy�s defense lines and converted a static war into one of movement. Their heroic status was due to their role in the November 1918 Breakthrough on the Piave, which paved the way for victory over the Austrians. In the war�s aftermath, the poet Gabrielle D�Annunzio, enraged by the arrangement the Italian government had made concerning the international status of the port city of Fiume, marched on that city with about 2,500 Arditi, initiating a �poetic revolution� that would last for more than a year until it was quelled by Italian regular troops. D�Annunzio�s nationalistic operatic choreography at Fiume would have lasting effects in fascist imaginary: the Arditi repeatedly sang the �Giovinezza,� the future fascist anthem; a proto-corporatist constitution was drafted with electoral bodies divided by category of employment; D�Annunzio was named the Duce of Fiume; and, of course, military uniforms were a constant presence.[64] The black shirts of the Arditi became the main distinguishing feature of the fascist paramilitary squads, formed in 1919, that would violently eliminate their socialist opponents from the Italian political landscape and support Mussolini�s seizure of power.
In fact, Mussolini started the first nucleus of the fascist paramilitary organization by recruiting unemployed Arditi to guard his newspaper Popolo d�Italia. In later years many of the men who joined the Blackshirts were veteran Arditi who put their martial expertise at the service of landowners seeking to break agricultural labor unions in the Po Valley, in Emilia, in Tuscany, or in Apulia. By 1922, the year the fascists came to power in Rome, the Blackshirts, through physical intimidation and unbridled violence, had already dismantled all of the progressive labor regulations in the Italian countryside that in the previous years had been achieved by socialist unions.[65] Strampelli�s Ardito wheat came into being in 1920 while D�Annunzio�s Arditi were experimenting with fascism at Fiume and while bands of squadre di combattimento (fighting squads) were ravaging Italian grain fields, burning unions� headquarters, breaking strikes, and murdering workers� leaders. The naming of the strain thus leaves few doubts about the political allegiances of Strampelli, who would join the National Fascist Party in 1925. More than that, it suggested that the new wheat strain could materialize the constant mobilization demanded by fascist ideology, making indistinguishable war in the trenches and cultivation of the national soil.
Independently of Strampelli�s political intentions when developing Ardito, its fascist dimensions were only revealed through the growing process. Only after the Battle of Wheat had been launched did the Ardito began to be grown on a large scale all over Italy. That demanded an enormous propaganda effort and the building of a new state infrastructure to replace traditional landraces with the new technoscientific organisms. Strampelli himself was quick to join in the endeavor, both as a member of the permanent committee of the Battle of Wheat and through directly involvement in organizing the distribution system that enabled the new strain to reach every corner of rural Italy. Also, the demands involved in growing wheat, particularly the heavy use of chemical fertilizers, integrated large parts of the population into the national economy for the first time. Whenever a farmer replaced landrace seeds with new strains he was weaving a new tie beyond the local scale and reinforcing the fascist nation.
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Figure 1.8 The exhibit presented by Strampelli�s National Institute of Genetics at the National Grain Exhibition, 1932.
(Fondo Nazareno Strampelli, Rieti State Archives)
The campaign for wheat autarky thus mixed a potent set of traits: mass mobilization of Italians in a common national project, replacing other political forms of participation; charismatic leadership, with frequent appearances of the Duce in the media as the �first farmer� of Italy; increased presence of the state infrastructure in the territory; and praise of the Italian soil as a source of national virtues and independence. This combination of mass mobilization, charismatic leadership, state power, and ideology of the land was characteristically fascist. In Italy, before the Battle of Wheat launched in 1925, there had been no comparable initiative able to bring all these features together.
Ardito wheat was expected to perform the same task in peacetime that the human Ardito had performed during wartime: after the human Ardito defended the fatherland�s borders from Austrians and eliminated socialist elements from the national community, Ardito guaranteed national survival and reproduction through bread production. In Mussolini�s inflammatory rhetoric, the new high-yield strains enabled the good old Italian land to sustain newly born Italians, feeding the expansion of the Italian race.[66] In 1932, the National Grain Exhibition confirmed these transitions between humans and nonhumans: a collection of Strampelli�s wheat strains was displayed in bundles�directly evoking the main fascist symbol, the fascio�surrounding a statue of a fully equipped and fierce human Ardito. The Battle of Wheat allegedly mobilized every farmer and peasant in defense of the nation, and the Duce thus named all those involved in the campaign as Arditi.[67] In other words, Strampelli�s Ardito had transformed every Italian involved in bread production into an Ardito.


2 Wheat: The Integral Nation, Genetics, and Salazar�s Corporatist Fascist State

Integral Wheat Fields

In 1934, Jos� Pequito Rebelo (1892�1983), a large landowner from Portugal�s southern region of Alentejo, the country�s breadbasket, could not suppress his joy when entering Rome by the gates of Saint Paul and reading a large poster urging Italian farmers to apply the �Integral Method� to win the Battle of Wheat.[1] The success of one of the first mass mobilizations of Mussolini�s regime depended, according to Pequito Rebelo�s account, on an Italian adaptation of his own Integral Method, developed for growing grain on the thin soils of Alentejo. Its integral character derived from being a combination of several techniques elaborated by French, American, and Russian agronomists for the expansion of wheat cultivation into semiarid regions.[2] Pequito Rebelo had not only integrated all such techniques; he also had made them applicable to conditions in the Mediterranean region, where droughts and rainy winters demanded the drainage of soils by sowing wheat rows above the level of stagnant waters.
The significance of Pequito Rebelo�s proposals is usually ignored in Portuguese historiography, which is much more interested in his role as a prominent member of Luso-Integralism (Integralismo Lusitano),[3] a radical right-wing movement, founded in 1914, that offered much of the ideological basis of the future fascist regime of Ant�nio de Oliveira Salazar.[4] Integralists shared with many other European reactionaries�particularly the followers of the Action Fran�aise of Charles Maurras�a disdain for the abstract republic of individuals and classes, praising instead the organic nation built on families and professional corporations.[5] From 1915 on, Pequito Rebelo and his fellow Luso-Integralists were actively involved, both intellectually and politically, in each and every one of the multiple attempts to bring down the Portuguese republican regime, finally succeeding in the 1926 military coup d��tat that inaugurated the authoritarian rule that would last until 1974.[6]
The Italian agricultural propaganda newspaper La Domenica dell�Agricoltore asserted that the Integral Method was the method best suited for the new early wheats developed by Italian geneticists, for their demands were fully satisfied by the continuous and vigilant care taken by adherents of that method.[7] Indeed, such care was the method�s distinctive feature, and it promised to convert wheat extensive cultivation, with its labor peak during harvest, into an intensive activity that nursed the wheat plant at every stage of development. Seeds were to be carefully placed in parallel rows spaced widely enough for peasants to move between them while performing the year-round activities of weeding, fertilizing, and draining. For Pequito Rebelo there was no doubt that the lined fields of the Integral Method would transform extensive properties into gardens demanding the permanent presence of industrious and attentive peasants.
Strong ideas about the national soil were central to Integralists� visions of the organic nation. Ant�nio Sardinha (1887�1925), the most famous of the Integralist intellectuals, celebrated sedentary Lusitan tribes that inhabited the Portuguese territory in pre-Roman times and allegedly constituted the core of the Portuguese race in spite of many subsequent �horrendous exotic alluviums.�[8] Sardinha warned against a republican race, produced by the contamination from Jewish and Black elements, responsible for the introduction in the country of a liberal abstract ideology completely detached from national traditions.[9] He exulted instead over a mythical �Atlantic Man� who year after year cultivated the same soil in which his ancestors were buried. For Integralists, the cult of the ancestors and the tilling of the land were deeply connected in a too-familiar mix of blood and land that they adapted directly from Maurice Barr�s, the main inspirer of French radical reactionaries and of many fascist movements across Europe. By 1915, Sardinha had published a volume of collected poems titled The Epics of the Plain: Poems of Land and Blood.[10]
Sardinha�s telluric journey led him to the plains of Alentejo. For those familiar with the poet�s biography this was a natural choice, for his home town, Monforte, is located in Alentejo. The local abundance of megalithic funerary monuments from the Neolithic and Bronze Age materialized in the landscape the cult of the ancestors and surely contributed to Sardinha�s sense of communion with �the honorable farmers that have at all times stared at the horizon that I now stare at.�[11] However, for a reader informed about the political economy of Alentejo, with its large estates and their seasonal workforce, the region was a very unlikely setting for national epics.[12] Not only were the vast majority of properties not in peasants� hands; there also was a consensus about the negative social effects of the divorce between land ownership and agricultural workers. Since the end of the eighteenth century, popular narratives had insisted on the lawlessness of the scarcely populated region and had attributed the extreme levels of burglary and vagrancy, which were among the highest in the country, to weak bonds between the population and the land.[13] Adding to this grim vision, extensive tracts of land, moors, and heaths were kept uncultivated until the first decades of the twentieth century, which justified the metaphor of Alentejo as a sort of Portuguese Wild West.[14]
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Figure 2.1 The cover of Jos� Pequito Rebelo�s book O M�todo Integral, 1923�1942 (Gama, 1942).
Integralists had thus no easy task in making Alentejo�s soil the source of virtues of the organic nation. Indeed, most of the myths put in circulation by Portuguese intellectuals at the turn of the century had the northern regions of the country as the birthplace of the Portuguese nation, identifying the south, and Alentejo in particular, with bad influences of Jewish and Arab origin.[15] But although the political trajectories of the members of Luso-Integralism are usually described in terms of an aesthetic option for literary traditionalism that evolved into strong counter-revolutionary nationalism, they employed tools other than just poetry to make the southern lands produce morally upright Portuguese. And here we again stumble into Pequito Rebelo, who was occupied less with poetry than with the invention of new agricultural machinery for the application of his Integral Method for grain production, urging intensive care of each individual plant all year round.[16]
The much-criticized extensive cultivation of cereals over large areas in Alentejo, with its masses of migrant workers hired only for short periods of time, was to be replaced by well-kept �wheat gardens� producing proud farmers who would constitute the backbone of the nation. For Pequito Rebelo, it did not matter that Alentejo shared with other Mediterranean regions, such as the Italian Mezzogiorno, many of the geographical characteristics that made wheat cultivation a taxing activity. Transforming defects into virtues, Pequito Rebelo saw in the use of �refined techniques� to overcome poor natural conditions the possibility to convert extensive cereals cultivation into a �sort of horticulture� that would have �a happy influence on the social type.�[17] The qualities of the national soil were to be measured not only by its productivity but also by its ability to �reveal the virtues of the race�. If cereal cultivation is complex, with plants regularly ordered, continual weeding interventions at each development stage and defense them against natural adversities; if all this is done using perfected tools that praise the inventive qualities of the farmer; then it must influence the social type for the better.�[18] In short, the challenges of Alentejo�s landscape made it possible to sustain a virtuous national community.
A few years before his visit to Italy, Pequito Rebelo had published Farmer�s Primer (1922), in which he had used the ordered fields of the Integral Method as a simple metaphor to help rural people to understand the new social order advocated by Luso-Integralists: �The counter-revolution, the reaction, is the same thing as taking over a poorly governed homestead and giving it order and good habits.�[19] In 1928, already two years into dictatorial rule, in a speech at the students union of the University of Coimbra (the first supplier of high-ranking bureaucrats to the state apparatus), Pequito Rebelo had in mind something more than just metaphors for simple-minded farmers. On that occasion, he argued that applying the Integral Method meant producing the Integral Nation. According to Pequito Rebelo�s political agenda, hard-working farmers and peasants organized in rural syndicates denied the individualistic theories of liberalism and formed the basis of a nation built on authentic corporations and not on artificial class organizations. Therefore, Pequito Rebelo urged �our dictatorial government� to �follow the example of our sister dictatorships and show its agrophile intentions as the fundamental idea of administration.�[20] More emphatically, �the political renaissance of the Latin people goes hand in hand with the apotheosis of Ceres. One just has to watch Mussolini calling himself the agricultural condottiere, designing and commanding the battaglia del grano, and asserting that bisogna ruralizare l�Italia, Italy must be ruralized.�[21] Ruralization was thus to become one of the main features of the recently inaugurated dictatorial regime.

The Portuguese Wheat Campaign: Chemical Fertilizers and Large Estates

In 1929, only three years after the military coup d��tat that inaugurated in Portugal the authoritarian regime that would endure until 1974, the dictatorship launched a national mobilization for bread self-sufficiency evoking the enormous weight of wheat in Portugal�s commercial deficit.[22] The campaign was the final result of several initiatives since the mid 1920s to promote wheat production and support wheat protectionism against the menace of cheap foreign grain. These initiatives were undertaken by large landowners and their organizations, such as the Central Association of Portuguese Agriculture, in which Pequito Rebelo was a prominent figure. The Bread Week (1924), the National Congress of Wheat (1929), the Wheat Train (1928), the �best wheat spike� contest (1928), and a series of articles published in O S�culo, in Di�rio de Lisboa and in other major national newspapers were all direct precursors of the Wheat Campaign, officially launched in 1929 with explicit reference to the example of fascist Italy and the Battaglia del Grano.[23]
The mobilization for the production of the most basic good�bread�brought together big landowners selling cereal at prices guaranteed by the state, agricultural machine builders, chemical industries producing fertilizers, and masses of sharecroppers reclaiming land.
There is a consensus in the literature that the campaign should not be seen exclusively from the point of view of agriculture.[24] The major reason for this is probably the obvious role played in it by Companhia Uni�o Fabril (CUF), which, with its 6,000 workers, was the biggest chemical conglomerate on the Iberian Peninsula at the time. From 1927 until 1934, Portugal�s production of fertilizers more than doubled, which more than justified the CUF�s financing of demonstration fields and other propaganda actions praising the use of its fertilizers to win the Wheat Campaign.[25] Above, I insisted in the importance of the connections between chemical industry and agriculture for Italian fascism established through Strampelli�s Ardito. In looking at the Portuguese Wheat Campaign, I want to go a step further and delve into the ways new wheat strains contributed to the first institutional forms of the Portuguese fascist corporatist state.[26] As we will see, after the campaign an entire new set of corporatist institutions was created, with the National Federation of Wheat Producers (Federa��o Nacional de Produtores de Trigo) controlling production and commercialization at the national level, Farmers� Guilds (Gr�mios da Lavoura) gathering landowners in regional structures, and Houses of People (Casas do Povo) locally undertaking peasant basic welfare initiatives.[27]
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Figure 2.2 Artur Pastor, �Threshing Wheat in Alentejo, 1940.�
(Fundo Artur Pastor, Arquivo Municipal de Lisboa)
The campaign was a first step in the corporatist experiment of organizing society through associations of producers rather than classes, promising a less divisive and more organic form of political representation. It transformed a simple dictatorial regime into a fascist one, combining state corporatism and authoritarianism.[28] By 1933 the 1926 authoritarian military coup had evolved into a full-fledged fascist regime�the New State�with a corporatist constitution that would last until 1974.[29] It replaced any form of liberal mechanisms of representation with ideological nationalism, a one-party state, systematic political repression, and a social and economic corporatism formed by alleged organic social unities, a combination that placed it among the family of European fascist regimes.[30] Amusingly similar to Bolshevik arguments, the ruling elite of the New State considered Portuguese society not yet ready for pure corporatism from below, the state having to assume for the time being the responsibility to build a new social structure based on the alleged harmony of its different organs. Manuel de Lucena, a scholar who has explored the relations between corporatism and fascism in greater depth, maintains that not even in Mussolini�s regime were corporatist organizations so influential.[31] A short glance at the multiplicity of new institutes, boards, commissions, and councils, the so-called organisms of economic coordination, which were created to guarantee the discipline of different economical sectors, confirms the verdict. Every major product or raw material, be it rice, wine, cod, cotton, or wool and industries as disparate as milling, cannery, ceramics, or pharmaceutical, deserved a new rationalizing para-state corporatist institution controlling imports, prices, wages, or quality.[32] The first such corporatist institution to be created was the National Federation of Wheat Producers (FNPT), and it was the direct result of a campaign�in this case, the Wheat Campaign.
Colonel Henrique Linhares de Lima, having been responsible for organizing the management of supplies of the Portuguese Army in the trenches of World War I, was now to transfer his military expertise to the Wheat Campaign as Minister of Agriculture of the dictatorial regime from 1929 until 1932. Again, it is important to notice these constant transactions between peace and war, with permanent mobilization a hallmark of the new regimes. Linhares de Lima was granted the power to mobilize every engineer and scientist from the Lisbon Agronomy Institute�the main agricultural-sciences establishment in the country�to promote wheat production. He was quick to nominate the institute�s young and promising professor of genetics, Ant�nio Sousa da C�mara, as the Wheat Campaign�s field marshall.[33] C�mara, when remembering those glorious days, didn�t shy away from the typical epic rhetoric of the fascist era: �The wheat campaign had come. The dawn had arrived! Happy those like us, who started our professional lives under the dawn�s early light and were able from the very first moment to follow a Great Leader and the flame of a new Mystique.�[34] The Great Leader was, of course, Ant�nio de Oliveira Salazar (1889�1970), the dictator who headed the Portuguese government from 1932 until 1968, and who had been the finance minister of the dictatorial government since 1928.
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Figure 2.3 Ant�nio Sousa da C�mara, 1901�1971.
(Arquivo Hist�rico Parlamentar)
The Wheat Campaign was organized in six divisions�Propaganda, Technical Assistance, Financial Assistance, Transportation, Fertilizers, Seeds�with a triangular command made up of a politician named by the Minister of Agriculture, a large landowner, and an agricultural scientist.[35] M�rio de Azevedo Gomes, the scientist formerly responsible for the technical services of the Ministry of Agriculture, did not hide his disdain for the new structure of the Central Board for the Wheat Campaign, which he described as an �alien body that represented a State inside the State.�[36] However, for C�mara there was no doubt concerning the need for this new parallel structure that should be filled with young people full of enthusiasm to serve the new leader. In the pages of his campaign diary, he recalled how Linhares de Lima was obsessed with �saving for the Nation the torrents of gold sent abroad to buy our bread. Salazar needs us to win the campaign.� If Salazar does not rest, neither do we have the right to rest.�[37] While Salazar tightened control over public expenditure to free Portugal from foreign dependency, the Wheat Campaign, together with measures increasing protectionism and credit concessions, promoted national production and imports substitution.[38]
Technical brigades consisting of 124 agricultural scientists and engineers were sent into the Portuguese fields to spread ten commandments of wheat farming. By following the first three, a farmer would defend the fatherland by using proper fertilization, mechanized implements, and selected seeds. The fourth and fifth commandments urged a farmer to use sowing machines and to rationally organize his livestock so as to have enough manure at his disposal. Succeeding commandments reminded a farmer of the important role of the technical brigades. The ninth called for a farmer to �reflect on the patriotic accomplishment in Italy,� and the tenth repeated the motto �Our land�s wheat is the border that best defends us.�[39]
In the years 1927�1933, the wheat fields of the Alentejo region in southern Portugal, which alone accounted for about 60 percent of the country�s wheat production, added an area increment of 28 percent, occupying 391,000 hectares.[40] The total annual production of the country grew from 280,000 tons for the years 1925�1929 to about 507,000 tons for the years 1930�1934.[41] The record productions of the years 1934 and 1935, with unprecedented surpluses in domestic grain output, proclaimed the victory of the Wheat Campaign. This was due primarily to the extension of wheat fields into the poor soils of the heaths and the replacement of vineyards by cereal. In 1938, C�mara, the young geneticist who served as the executive head of the campaign, when praising the �golden wheat fields that covered the Portuguese soil over a previously unheard extension,� already recognized, using familiar militarist language, the limitations of the �first raid.�[42] After all, he preferred production increases more through intensification rather than extension.[43] Be that as it may, he had no doubts about the profound effects of the campaign on the landscape: �The attack by men and machines ripped the heaths�. The crimson spot rockrose, the bell heather, the broom, the rosemary, all that scented world, the heath�s soul, slowly disappeared under the turfs lifted by the plough.�[44]
The Campaign meant, once and for all, an end to the uncultivated lands of Alentejo, a major topic for every Portuguese politician who had promised to increase the productive output of the country since the nineteenth century.[45] The heathlands that occupied two thirds of the region in 1864 were definitely gone by 1930, with sharecroppers assuming the status of heroes in this epic reclamation of the southern plains as asserted by popular songs and political rhetoric.[46] Possessing no more than a pair of mules and a plow, and paying back to the large estate owner between one seventh and one third of the crop, they were attracted by the high grain prices of a protected national market as well as by the subsidy paid by the Campaign for each hectare of newly cultivated land. While the large landholder contracted directly wage laborers to work the deeper clay soils of the property (the barros), the sharecroppers were directed to the terras galegas (the poorer schist thin soils at the peripheries of the estates).[47] Traditionally, the terras galegas, which constituted about 85 percent of the total area of the province, had been left uncultivated as heathlands or had been under a regime of long fallow.
In spite of the natural lack of phosphorus in the soil, the terras galegas had a rich reserve of nitrogen and organic matter supplied by the shrubs covering the heath. The growing availability of fertilizers from chemical companies like CUF made it possible to correct the phosphorus deficits and to integrate these uncultivated lands into Portugal�s grain economy. As a result of intense use of thin soils in the Wheat Campaign, severe erosion problems and decreased productivities would surface in the 1950s and the 1960s, driving away many of the sharecroppers who had first reclaimed them. But in 1934 and 1935 the fascist New State could boost that for the first time in the country�s long history the national soil gave bread to every Portuguese.
It is hard to underestimate the role of chemical fertilizers in the political economy of the large estates�the latifundia�that dominated Alentejo. While sharecroppers could reclaim thin soils only because of the new availability of phosphates, the deep clay soils explored directly by the landowners under wage labor regime also demanded careful use of fertilizers to correct their very variable mineral composition. This tripartite social structure�landowners, sharecroppers, and wage laborers�found in chemical fertilizers an important material basis not only for its survival but also for its expansion.[48] Against all the reformers who insisted that only division of the latifundia would make settlement of the scarcely populated Alentejo possible, and who were willing to reproduce the model of the country�s northern provinces with rural populations thriving on small and intensely cultivated plots of land, the large landholders, for whom Pequito Rebelo was probably the most eloquent spokesman, argued that the large estate was the organic unit best adapted to the conditions of southern Portugal. Proving their point, the province would experience, as a result of migration from other areas of the country, a sustained increase of population until the 1950s.[49] The migrants didn�t settle as new independent small farmers, instead integrating the latif�ndio system. Most of them secured some land, but only very small plots that couldn�t guarantee the sustenance of a household; as a result, they had to work in large estates, either as sharecroppers or, if they didn�t possess animals, as wage laborers. Following Integralists and their corporatist ideas of social harmony, the latif�ndio materialized thus in the landscape the encounter between all members of the community, rich and poor, landlord and sharecropper, worker and foreman.
Large landholders in Alentejo have been repeatedly identified among the main supporters of the fascist New State and there is no good reason to contest that. In the Po Valley the paramilitary Blackshirt squads had broken the rural workers� unions; in Alentejo the landholders were able to mobilize the state National Republican Guard to undertake the same violent job. An oppressed and underpaid workforce was an essential condition for maintaining the profitability of the large estates, and the new regime was happy to provide one. This favoritism toward the oligarchy of Alentejo has served as demonstration of the social conservatism of Oliveira Salazar�s New State, which allegedly lacked the revolutionary character of other fascist regimes. It is thus common in the historiography to underscore the division in the interior of the regime between ruralists and industrialists, with the first dominating clearly the scene until the 1950s. If industrialists supported a development policy based on import substitution, ruralists, allegedly attached to traditional aristocratic values, were suspicious of the virtuous of technology and science and used all their political influence in Salazar�s regime to halt modernization of Portuguese society and to keep timeless social structures in place. Instead of a fascist regime, there would then be no more than a conservative dictatorship willing to �keep life as usual,� as Salazar liked to say.[50]
Such a thesis tends to ignore the technological nature of the large estates.[51] It takes at face value much of the rural rhetoric of the regime itself, and ignores the machines and chemical fertilizers on which the large estates had thrived since the end of the nineteenth century. Strangely, Pequito Rebelo is the figure historians have chosen to embody the ruralist reaction against the regime�s industrialists. They have overlooked the fact that besides owning a large estate in Alentejo he was also an enthusiastic aviator, which might have had put scholars in the unexplored path of the modernism of the ruralists. In Italy, the goggles used by Mussolini while threshing wheat, made it easier for historians to see how futurism could go along with agriculture. Here is one of Pequito Rebelo�s praises of large estates, from one of the many speeches he gave on the subject:
Ladies and gentlemen, I wish to present you the anti-latifundium prejudice. It denies the motherland one of its higher attributes, its freedom to be large and vast and offer itself to the civilizing undertakings that man aspires to. If the land wishes to organize itself as a monument to production, an immense tapestry of wheat fields, forests, orchards, and animal herds, with men in its interior in disciplined and harmonious labor, with vastness and abundance, petty ideas charge against this natural creation sustained in its environment and time. When observing the bustle of Ceres harvesting a vast wheat field, petty men dress her a strait-jacket, retail her august mantle, and bring to agriculture, which single aim is to multiply, the obsession of destruction.[52]

Pequito Rebelo�s Edenic depiction of Alentejo�s large estates equated them with a �monument to production.� This was no going back in time, but a utopian vision of an organic alternative modernity in which productivity and social harmony were not in conflict.[53] A veteran of trench warfare in World War I who also had fought on the fascist side in the Spanish Civil War (1936�1939), Pequito Rebelo didn�t shy away from calling for violent police repression whenever agricultural workers broke such alleged harmony.[54] But the point here is that technology played a central role in Pequito Rebelo�s integralist celebration of land and blood. While his futurist enthusiasm for speed materialized in the motorcycle he rode while a member of the Portuguese military in World War I or in the airplane he flew on his own initiative to help Franco�s regime exterminate his political enemies, his organic nation materialized in the wheat rows of the integral method, in the new agricultural machines he designed, and in the chemical fertilizers that were used to expand the latifundium.

Ardito in Portugal: Plant Breeding and the Fascist Corporatist State

After the discussion of Strampelli�s strains and their resistance to lodging, it doesn�t take much to understand the importance of technoscientific organisms in making plausible the alternative modernity of Portuguese fascism. Large estates maintained and expanded through chemical fertilizers made sense only if there were plants that could profit from them without lodging. And here I�m not making just a comparative formal remark between Italy and Portugal. In fact, the Italian case meant much more than an inspiring example useful for quotations in newspapers and leaflets praising Mussolini and his policies. The soils of both countries, trusted with the burden of feeding the two nations and enhancing the qualities of the Italian and Portuguese populations, were to be related in a much more material way. The Portuguese wheat estates were also cultivated with Strampelli�s �elite races,� Ardito and Mentana.
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Figure 2.4 Artur Pastor, �Mechanic Sower, Alentejo, 1940s.
(Fundo Artur Pastor, Arquivo Municipal de Lisboa)
The use of Strampelli�s early wheats in Portugal was advanced by a severe attack of stem rust�Puccinia graminis�in 1928, the year before the Wheat campaign started, with disastrous consequences for the year�s grain harvest.[55] Each of the Portuguese varieties used in the 1920s had a long development cycle, harvested only by mid June and thus exposed to both Puccinia attacks and dry hot eastern winds (Su�o). It was with great enthusiasm that Portuguese farmers, particularly those of the large southern estates of Alentejo, began to cultivate their lands with Ardito, which combined resistance to lodging and rust with short cycles.[56]
The Italian elite races of wheat were not simply imported. As had happened in Italy with the use of Carlotta Strampelli in the Mezzogiorno, in Portugal there was quick disappointment with the promises of geneticists, for the imported varieties had been designed for very different conditions. In particular, Ardito and Mentana were bred to reveal their favorable yielding properties in the highly fertile areas of northern and central Italy, which had little in common with the semi-arid Alentejo region. It is thus no surprise that C�mara, whose family also owned a large wheat estate in Alentejo, in his effort to intensify wheat cultivation in Portugal during his years as head of the Wheat Campaign, conducted experiments on the best cultivation methods to profit from Strampelli�s varieties.[57] In trials started in 1928 at the Agronomy Institute, he subjected Ardito, Mentana, and Villa Glori to different culturing techniques, controlling processes and fertilizers� doses in an effort to determine what methods would work best for Portuguese farmers.
To repeat, the circulation of geneticists� artifacts was not an automatic procedure. It was the role of local scientists, C�mara among them, to adapt Italian varieties to Portuguese conditions, so that Strampelli�s Ardito or Mentana could circulate between Rieti and Alentejo. Breeding was also part of the transfer process. Instead of starting a hybridization program from scratch with no immediate results (for it was estimated that a 10 year period was necessary for the production of a new hybrid), Portuguese breeders� first step was to concentrate on making pedigree selections of imported Italian wheats, a much quicker procedure.[58]
To undertake pedigree selections in pure lines, such as the Italian elite races, seems to ignore the basic fact that their stability of properties is due to their homozygotic constitution, condemning to failure any further selection. But C�mara, in his role as head of the Genetics Laboratory of the Lisbon Agronomy Institute, was highly critical of the generalized gesture among breeders of accusing farmers of believing in the myth of degeneracy of the wheats supplied by agricultural experiment stations. The observed decay of yield or resistance properties observed by farmers in their fields was rejected by many breeders as being the result of mixing different varieties in the process of selecting seeds instead of �cultivating authentic pure lines distributed by Breeding Stations.�[59] The heterozygotic plants in the fields, with properties varying over time, were supposedly the result of careless ignorant farmers� not following the advice of experts. The point is that C�mara was very assertive in discarding the notion of �pure line� used by most breeders with backgrounds in genetics, stating bluntly the impossibility of producing homozygotic plants concerning any of the characters worked by breeders.[60] Resistance to pathologies, drought, or cold, or properties of precocity and productivity, �are never dependent on a single gene,� being a function instead of the combination of several genes, and are �inherited following the system of quantitative characters.�[61] Against breeders who claimed to have a methodology to identify homozygotic specimens in the field, as Strampelli did, C�mara offered the counterfactual of a property depending on twenty cumulative factors�far fewer than those usually affecting properties targeted by breeders. The desired homozygotic condition in all twenty factors would surface only after 1,099,511,627,776 plants. And that figure was calculated by �considering all factors acting the same way and in the same direction, ignoring expression inhibition interactions among factors.�
In fact, the possibility of cultivating Ardito in Alentejo was due exactly to the impurity of pure lines. In the first years after being introduced, its glumes were so loose and the percentage of seeds falling to the ground so high that it was considered unlikely ever to thrive in Portugal. But according to C�mara, �the instability of the Ardito lines allowed for a segregation of relatively important amplitude.�[62] By harvest time, much more grain was collected from spikes resistant to �natural threshing than from those bearing the undesired genetic condition. Selection was thus made in the direction favorable to agriculture.� The absurdity of the concept of absolutely stable lines was obvious. Locality was still crucial in genetic flows.
Elvas would be the place selected to install the breeding plots of the National Agricultural Experiment Station (Esta��o Agron�mica Nacional), the new institution founded in 1936 and directed by C�mara after his work for the Wheat Campaign. A town located in the northeast of Alentejo, in the heart of the Portuguese wheat belt, Elvas has the driest climate in the country. Moreover, inside a 20-kilometer radius it possesses almost all the soil types of the wheat region. Such characteristics account for why seeds originating from Elvas had been traditionally praised for their good behavior in other environments. In fact, an extension post of the Ministry of Agriculture had been founded in 1926 in Elvas to take advantage of the area�s reputation as the place for the �tuning� of wheats.[63] Like Rieti, Elvas offered the perfect conditions both for breeding research and seed production. In 1937, a year after the founding of the EAN, the breeding department started its operations, occupying and expanding the facilities of the previous extension post.
The collections that constituted the obligatory starting point of the breeders� work originated from the Central Agricultural Station (Esta��o Agr�ria Central)�the predecessor institution of the EAN�and from the Swedish plant-breeding station at Sval�f.[64] The Central Agricultural Station collection had about 8,000 samples of Portuguese landraces, some gathered by agricultural scientists surveying the country fields and some sent in by farmers. The Swedish collection, on the other hand, probably arrived at Elvas in the hands of D.�R.�Vict�ria Pires, the agricultural scientist head of the breeding department of the EAN, who in 1934 held a scholarship granted by the Board of National Education for a stay in Sval�f.[65]
Although experimentation with pure lines by Portuguese breeders dated back to the beginnings of the century, not until 1926 had the Ministry of Agriculture begun to promote multiplications on a large scale with diffusion of some of the Central Agricultural Station�s pure lines derived from pedigree selections of traditional Portuguese wheat landraces.[66] The multiplication work was trusted to chosen farmers who received an extra payment for producing selected seed, which was then distributed by the state services.[67] As was stated above, the severe Puccinia attacks of 1928 played a decisive role in the adoption of Strampelli�s varieties by Portuguese farmers who preferred them to those wheats selected by the Central Agricultural Station, which with their long cycles of development were all very susceptible to rusts. The Wheat Campaign was responsible for the first distribution of the new Italian strains. From 1936 on, the National Federation of Wheat Producers (FNPT), the powerful corporatist agency created in 1932 by Salazar�s New State to integrate all the farmers involved in wheat production and to rule over the entire wheat circuit, would assume the control of the importing and distribution of Italian elite seeds.
In 1939, the FNPT began to finance the breeding work at the EAN, buying it more land and building new greenhouses to expand its breeding department in Elvas. The hybridization and selection work was thus accelerated. The breeding station released its first wheats in 1942 in an effort to overcome the shortage of Italian origin seeds that had been evident since the outbreak of World War II.[68] From the Elvas multiplication fields the seeds were distributed, just as in Italy, among a few selected large farmers who multiplied them on a large scale and sold the seeds at a generous fixed price to the FNPT. Then, after passing through one of the FNPT�s regional seed posts responsible for cleaning, calibration, and disinfection, seed bags were distributed among the extended network of 72 local delegations, which then sold them�also at a fixed price�to farmers. From 1942 to 1959, the plant-breeding station at Elvas was able to supply the FNPT with fourteen new pure lines from selections of the Portuguese wheats and eight new hybrids.[69] In the same period, the amount of selected seed distributed among the FNPT�s 150,000 associates increased from about 600 tons to 18,500 tons, which corresponded to about 25 percent of total wheat seeds sown each year in the Portuguese fields. The new hybrids produced by the Elvas breeding station as a result of the crossing of Portuguese varieties with Strampelli�s elite races, such as Ardito or Mentana, accounted for about 30 percent of the seeds distributed by the FNPT.[70]
It is possible to follow the increased presence in the territory of the Portuguese corporatist state through the FNPT�s growing infrastructure of distribution and storage. In 1935, only three years after its creation, the FNPT had built at least 300 new barns, constituting a striking material presence of the New State in the landscape. The expansion of storage capacity was central for an agency that bought all the wheat produced by Portuguese farmers. In subsequent years, the FNPT silo would become an obligatory landmark of the urban agglomerations of the wheat-producing regions, especially in Alentejo. Also, each new center for the selection and distribution of seeds was locally celebrated in propaganda events that dedicated the new facilities to the leaders of the fascist New State, Ant�nio de Oliveira Salazar and Ant�nio �scar Fragoso Carmona.[71] In the 1950s there were more than twenty of these seed distribution centers. One of the most important was located, not surprisingly, in Elvas, the place as well of the breeding plots of the National Agricultural Experiment Station.
The FNPT had been founded in 1932 stemming from the �local barns� set up by the Wheat Campaign to collect and store harvested grain and to distribute certified seeds.[72] In 1935 those barns were converted into �wheat guilds,� and in 1939 they were integrated into the general corporatist structure of the Farmers� Guilds (Gr�mios da Lavoura). Although membership in a Farmers� Guild was compulsory for every landholder, only large ones were entitled to be electors and to be elected to its governing body. In other words, in Alentejo they were completely controlled by large landholders. Two hundred thirty Guilds worked as regional agents of the FNPT, buying wheat on behalf of the government, collecting data, selling tools and fertilizers, and, of course, distributing certified seeds.
The corporatist structure of the FNPT and the regional Guilds was complemented at the local level by a third institution: the Casas do Povo (Houses of the People), designed to promote basic welfare policies among rural workers and replacing any form of labor unionization.[73] The regime hoped to put an end to social unrest in the Portuguese fields by building about 4,000 of these institutions across the country, combining health and social services (retirement and unemployment savings), basic instruction, and local improvements such as roads and sewage works (important in winter, when work in the fields was scarce). If by 1940 about half of the parishes in Alentejo had Casas do Povo encompassing about 150,000 members, that figure would climb to almost 90 percent in 1950, a growth aimed at alleviating the social problems arising from the large wheat estates� allegedly harmonious political economy.
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Figure 2.5 Artur Pastor, �Grain Silos, Alentejo, 1940s.�
(Fundo Artur Pastor, Arquivo Municipal de Lisboa)
The Casas do Povo worked as institutions for the social control of the masses of wage laborers and sharecroppers. In order to get social benefits, one had to attend mass, be diligent at work, stop demanding better conditions, and be respectful of social hierarchies.[74] After all, local notable men, meaning large estate owners, also formed the board of directors of the Casas do Povo. In fact, the funds for this primitive form of state welfare, the first to systematically reach Portuguese rural populations, originated from the Farmers� Guilds and from the FNPT, the upper levels of the hierarchical corporatist structure. As was stated by the regime�s ideologue responsible for the design of the system, �the organic framework of the rural population through the Casas do Povo proclaims clearly and indisputably the intransigent realism of our corporatist structure.�[75]
During the 1930s there was no large-scale social turmoil in the Alentejo region. Sharecroppers cultivated the heaths and received subsidies for expanding wheat acreage, and wage laborers were employed by estates profiting from high wheat prices. But from 1943 until 1962, the rising seasonal unemployment, due to increasing mechanization and the expulsion of sharecroppers from eroded thin schist soils, would transform Alentejo into an area of growing communist resistance to the regime.[76] The corporatist structure integrated every individual into an allegedly organic unit, and those agitating for better wages or other forms of political representation and work unionization outside the state system became objects of violent repression by the National Republican Guard or the Political Police, articulated with a politically controlled judiciary system and concentration camps in the colonies.[77] As one of the grimmest slogans of Salazar�s New State put it, �a place for everyone; each one in its proper place.�[78]
To summarize, the geneticist Ant�nio Sousa da C�mara was the executive organizer of the Wheat Campaign, and the National Agricultural Experiment Station (EAN) was born directly from the recognition of the importance of his research for food self-sufficiency. The National Federation of Wheat Producers (FNPT) funded much of the work undertaken by the breeding department of the EAN in Elvas. In the opposite direction, the high-yielding seeds of the breeder�s plots of Elvas sustained the extended distribution network of the FNPT. The new strains and their response to chemical fertilizers were crucial in sustaining and enlarging the large wheat estates, the core of the system.
It should be apparent that the main question about science and fascism is not whether scientists were themselves fascist or not. On the one hand, we have a traditional arrangement for state sponsorship of science, with the agencies of the fascist regime supporting scientific research, funding the creation of the National Agricultural Experiment Station (EAN), and supporting some of the EAN�s departments through corporatist agencies. Nothing very surprising there. But, more interestingly, we have scientists and their technoscientific organisms�high-yielding seeds�participating directly in the building of a corporatist state that removed all mechanisms of liberal representation and replaced them with an allegedly organic structure based on �economic solidarities.� The first and one of the main organs of this structure in Portugal, the National Federation of Wheat Producers (FNPT), bought farmers� production and distributed seeds developed by the breeding department of the EAN. The new strains of wheat weaved together large landowners of the Alentejo region, sharecroppers enlarging the cultivated areas of the large estates, underpaid and oppressed wage laborers cultivating the richer deeper soils of the properties, large chemical factories in the capital city, bread self-sufficiency, and the corporatist tripartite structure of the FNPT, the Farmers� Guilds, and the Casas do Povo. Here was the fascists� alternative modernist vision: an organic nation feeding and growing itself by making, distributing, cultivating, and consuming breeders� technoscientific organisms.
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Figure 2.6 A bas-relief by Henri Bettencourt of the Portuguese Corporatist New State, carved for Portugal�s pavilion at the Paris World Exhibition, 1937.
(Fundo M�rio Novais, Art Library of the Calouste Gulbenkian Foundation)

Modernism, Genetics, and the New State

In Portugal, as in Italy, there was no contradiction between ruralization and modernization. Whereas Pequito Rebelo had a passion for both aviation and agriculture, and thus could effortless reproduce Mussolini�s futuristic combination of wheat thresher and intrepid aviator, no one would have imagined Salazar wearing goggles. Salazar�s character seems to support the traditionalist interpretation of his regime as a conservative dictatorship, as evidenced by his suspicion of urban life and his praise of modest pastoral virtues. But Salazar himself suggested alternative interpretations.[79] In his 1938 summary of the accomplishments of the regime, he contrasted the �economic and social revolution� that had taken place in Portugal (a �revolution on the march�) with simple �financial reform.�[80] In 1966, the old dictator could still boost that �in our century, we are the only corporatist revolution that triumphs.�[81] Here I want to insist that to perceive the modernist nature of the Portuguese fascist New State one can�t shy away from agriculture. It was through agriculture that the new alternative modernity of Salazar�s fascist corporatist state came into being.
In 1936 new legislation had reorganized the Ministry of Agriculture, recognizing explicitly the role of scientific research in ruralizing the country.[82] The law founded both the Board for Internal Colonization, which was created to plan the settlement of southern Portugal with people from overpopulated areas of the country, and the National Agricultural Experiment Station (EAN), the scientific arm of the ministry.[83] A year later, C�mara, then only 36 years old, was nominated director of the new EAN. Not only was C�mara a distinguished participant in the Wheat Campaign, and of all other production battles that followed; he also had experience in renowned international research institutions. Like many other promising young Portuguese scientists, he had been granted a scholarship by the Board of National Education that had been founded in 1929 by the government to fund the training of the new technical elite by supporting new research groups and by financing stays in internationally respected centers.[84] C�mara spent 1932�33 at Cambridge and Edinburgh and 1936 at the Kaiser Wilhelm Institut f�r Biologie in Berlin.[85] It was after his years in Scotland and England that he started his research in cytogenetics, but it was his Berlin experience that offered him the connections between genetics research and the political economy of fascism and that directly inspired the design of the EAN. It is not incidental that after the strong presence of Italian fascism in Portuguese fields in the early 1930s Nazism had become the main reference point for New State elites.
In a conference held in Lisbon in 1937 at the Society of Agricultural Sciences, C�mara informed his audience how the �national-socialist titanic effort of reorganizing the country echoed in the laboratories� of the Kaiser Wilhelm Institut f�r Biologie in Berlin-Dahlem:[86]
How could I be surprised with the nationalistic atmosphere around me when I, already for some years, know no other? How could I be surprised with Hitler�s propaganda when I was propagandizing in my own country? Were there scientists who had Hitler�s portrait on their desktops? But didn�t I have in my Dahlem Laboratory Salazar�s portrait?[87]

Perhaps more important than a shared cult of the leader is the presence of the future director of the EAN in a laboratory that was able to sustain the importance of fundamental research for Germany�s dreams of autarky.[88] C�mara, whose work was focused on the production of genetic mutations by physical agents (temperature and x rays), would certainly have shared that view. Indeed, he repeatedly expressed his opinions on the relationship between applied and pure research, paying tribute to the latter by asserting that �only with pure science may practical problems be solved.�[89]
Apparently that was also the opinion of the Minister of Agriculture, Rafael Duque, who after a visit to the modest Genetics Laboratory at the Lisbon Agronomy Institute decided to finance C�mara�s research on mutations more generously.[90] More than that, he asked C�mara for a report on how agricultural research should be organized in Portugal, and that report would become the founding document of the EAN.[91] C�mara, of course, offered genetics the role of �central science� of the would-be institution.[92] The tasks to be undertaken by the Department of Cytology and Genetics, headed by C�mara himself, were divided into solving practical problems directly connected with plant breeding, opening new possibilities to breeders, and attacking problems of pure science such as chromosome variations induced by physical agents or the cytogenetics of Drosophila. This ternary division reproduced exactly the research objectives of Erwin Baur, first director of the Kaiser Wilhelm Institute of Plant Breeding, founded in 1927 in M�ncheberg, as described by C�mara in his 1937 account of his Berlin days.[93]
Baur�s research on mutations, N.�Vavilov�s theories of centers of origin, H.�J.�Muller�s induction of mutants, artificial duplication of chromosome constitutions by Blakeslee and Avery:[94] this was the canon mobilized by C�mara to demonstrate how genetics had powerfully changed plant-breeding perspectives.[95] And if he recognized that artificial induction of mutations since the end of the 1920s produced only lethal mutations of no practical value for plant breeders, he expected nevertheless, by working with x rays and temperature, to improve techniques of detecting mutants and develop tests to promptly select interesting mutants instead of just following an analysis of the phenotype of easily visible variations, as was then common. The main focus of C�mara�s research was on structural variations of chromosomes (trans-location, fragmentation, inversion, and so on). He used temperature and x rays, as well as centrifugation, as physical agents. At the Kaiser Wilhelm Institut f�r Biologie, research had been modernized by the application of new laboratory technologies to biological objects. C�mara used the same approach at the EAN.[96]
The EAN�s laboratories of genetics, cytology, entomology, and phytopathology stood in clear contrast with the laboratories of the Central Agricultural Station, its institutional predecessor. C�mara maintained that the use of multiple approaches to attack a single research problem was to be the distinctive hallmark of his institution. The Breeding department, for example, when hybridizing wheats to combine productivity, precocity, and cold resistance, had to work with the genetics department to determine the viability of fixing properties in crossings between varieties with different numbers of chromosomes.[97] And in the EAN�s departments, wheat, corn, rice, and apples were put under the scrutiny of genetics, physiology, botany, phytopathology, entomology, chemistry, and soil science, all supported by �technological chemistry, centrifugation, x rays, heating�.�[98] Departments were thus sometimes arranged around scientific objects (for example, the pomology department for fruit trees), others (such as the phytopathology department) around a scientific discipline.[99] This was a curious mix of the organizational layout of the Kaiser Wilhelm Institut f�r Biologie, where departments followed disciplines, and the Kaiser Wilhelm Institute of Plant Breeding, where departments were divided according to functions of experimental organisms.[100]
In 1943, only seven years after its founding, the EAN already had 62 researchers. The EAN was the first research institution in Portugal to earn the status of National Laboratory, and C�mara felt compelled to expose its organic nature, echoing the organic corporatist state being put in place by Salazar: �[T]he organizer of an enterprise tries to elaborate its rules as precisely as he can, by establishing the number of organs needed, the way they relate to each other, the hierarchies between them, the performance expected from each of them.� The modern leader is the one who knows how to distribute his power by a system of intelligently divided responsibilities.�[101]
[image: ]
Figure 2.7 Artur Pastor, �Measuring Rice at the National Agricultural Experiment Station,� ca. 1950.
(Fundo Artur Pastor, Arquivo Municipal de Lisboa)
C�mara�s obsession with the organization of scientific work was the main subject of his book On the Way: Guiding a Scientific Enterprise, published in 1943. The book had a preface by Marcelo Caetano, a former member of Pequito Rebelo�s Integralist movement who from 1940 to 1944 was commissioner of the Portuguese Youth (Mocidade Portuguesa)�an organization inspired by the Italian Balilla but also by the Hitler Youth (Hitlerjugend)�and who would go on to lead the regime after Salazar�s fatal accident in 1968. Caetano recommended the book to every Portuguese who had been called �for a mission of leadership (chefia), of orientating, of directing national life.�[102] C�mara had produced a guide not only for the scientific researcher but also for every leader serving the New State�a guide for those abiding by what Germans called the F�hrerprinzip, a hierarchy of leaders. According to the text, every young man mobilized to the EAN should have �faith, patriotism, character, intelligence, knowledge and working capacities. Lack of faith leads to the sad petit bourgeois mentality of some supposed scientists�. Petit bourgeois lack the needed enthusiasm�. The religion of the fatherland is the eternal source of energies from where the researcher will get the courage to overcome all difficulties.�[103]
C�mara�s intentions were made manifest in the new facilities of the experiment station built in 1941 on Lisbon�s outskirts. The organic nature of the scientific work undertaken at his institution, always respecting hierarchies, justified his choice of a single building instead of the scattered pavilions characteristic of agricultural experiment stations. C�mara stated that one unique building �not only promotes a more intimate collaboration between the different departments, but the role of the director also becomes easier and more efficient. In such an establishment the authority of a director can�t be dismissed, and it should be felt at every moment and in each activity�. Order must be hard steel.� EAN researchers tinkered with life to sustain the alternative modernity of the fascist regime, and they themselves were expected to experience the scientific life as fascist life: radical nationalism as source of scientific inspiration; interdisciplinary research as organic structure; teamwork as military endeavor; scientific leadership as undisputed authority.
The exterior design of the building was historicist, as was characteristic of the regime: columns on the main facade, engravings in stone, solid walls, porched terraces, and a traditional overhanging tiled roof.[104] Practical considerations such as the dimensions, the location, and the illumination of the laboratories were, of course, also taken into account, but C�mara bluntly asserted that he wanted to avoid �the modern style and its juxtaposition of containers, with no character, poorly adapted to our climate and being in all its manifestations an outrage to the beauty of the Portuguese landscape.�[105]
And in fact, in the pages of Panorama, the official illustrated magazine of the National Propaganda Secretariat (Secretariado de Propaganda Nacional), the Experiment Station was publicized as one of the best expressions of the revival of national architecture, and was thus included as part of the Good Taste Campaign launched by the Secretariat aimed at educating the Portuguese people to live like Portuguese.[106] Interior designs, private houses, hotels, state buildings, literature, street decoration, and music all had to express the idea of Portugal as standardized by the Propaganda Secretariat, which was directed by the former futurist intellectual Ant�nio Ferro. From his office, decorated with a photograph of Salazar and with modernist furniture, Ferro directed his propaganda campaign. Everything was rural, but a streamlined rural as if seen through futurist lenses. While architects normalized the historical elements that made a house Portuguese, ethnographers standardized regional dances and costumes defining Portuguese folk culture and poets transformed historical figures into Portuguese national myths. This image of the alleged eternal rural Portugal was exhaustively reproduced in films, books, exhibitions, the press, theater, and radio.[107]
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Figure 2.8 The National Agricultural Experiment Station, ca. 1940.
(Fundo M�rio Novais, Art Library of the Calouste Gulbenkian Foundation)
The National Agricultural Experiment Station was a crucial element of this �futurism of the past.�[108] More than the architecture of its building, the institution reproduced fascist life at a scale even larger than the one of Ferro�s Propaganda Secretariat. The technoscientific organisms that came out of the station materialized that �futurism of the past� by sustaining and expanding large estates in Alentejo, by providing a basis for a campaign for bread self-sufficiency, by bringing together wheat fields and chemical industries, and by enabling the first corporatist structures of the New State.
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Figure 2.9 A photograph (ca. 1947) of the office of Ant�nio Ferro, the New State�s head of propaganda, combining streamlined Portuguese pre-modern traditions with modernist furniture and carpet. Note the portrait of Salazar on the cabinet.
(Fundo M�rio Novais, Art Library of the Calouste Gulbenkian Foundation)


3 Potatoes: Pests, Plant Breeding, and the Growth of the Nazi State

World War I Famines and Potatoes

It is only appropriate that a discussion of things rooting Germans in the national soil focus on potatoes. In 1934, one year into Nazi rule, about 47 million tons of potatoes were harvested in Germany, whereas the joint output of all grains (wheat, rye, barley, and oats) amounted to 21 million tons.[1] In the 1930s Germany raised more potatoes than any other country on only 15 percent of its cultivable land.[2] When Reichsbauernf�hrer (Reich peasant leader) Richard Walther Darr�, the main ruralist ideologue of the regime, following the Italian example, launched the Battle for Production (Erzeugungsschlacht), in November of 1934, potatoes were given a crucial role in freeing Germany from world markets.[3]
The Nazis insisted on food independence (Nahrungsfreiheit) as a necessary condition for both the biological survival of the race and its political independence.[4] The motto �Blut und Boden� (�Blood and soil�) asserted that peasants rooted in the soil constituted the �blood source of the German people.� Because potatoes were among the few staples that the German soil produced in sufficient quantities, they became important to the rootedness of the national community envisaged by the Nazis. Potatoes made up roughly 12 percent of an average German diet, and consumption of them had to increase if the Volk wished to become independent of foreign food sources. Nazi propaganda produced by Darr�s bureaucracy urged housewives to include potatoes in every possible recipe, making it clear that Germans were �children of the potato.�[5]
And potatoes didn�t only feed humans. Pigs consumed more than half of the potatoes produced in Germany. A significant increase in productivity in potato cultivation also meant diminishing imports of animal feed, the main source of concern for those aiming at sustaining Germans on produce from the national soil. To win the Battle for Production, the nutritional basis of both pig farming and dairy farming had to be radically changed toward domestically produced feeds, thus placing higher demands on Germany�s potato crop.
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Figure 3.1 Peasant leaders (Bauernf�hrer) from all regions of Germany parading through the streets of Berlin.
(Achim Thiele and Kurt Goeltzer, Deutsche Arbeit im Vierjahresplan, Gerhard Stalling, 1933)
One didn�t have to be a knowledgeable reader of the Reich�s trade statistics to understand what was at stake. Historians of fascism have rightly put great emphasis on comradeship forged in the trenches during World War I when explaining the rise of violent paramilitary movements. In earlier chapters, I did just that in exploring the military connotations of the Ardito breed of wheat and the connections of the Portuguese Wheat Campaign with the experience in the trenches of Linhares de Lima and Pequito Rebelo. But it is good to emphasize that it was also the war that made all the peasant talk of Nazi leaders, such as Hitler�s assertion that �the future of the nation� depends exclusively on the conservation of the peasant,� sound plausible. In the 1930s the vast majority of German adults had had acute personal experiences of hunger.[6] The British and French blockade during the 1914�1918 conflict and its malnutrition effects were blamed for killing about 600,000 Germans and Austrians and were thought to have caused social turmoil and to have hastened the surrender of the Second Reich.[7] In the war�s aftermath, the Nazis repeated ad nauseam the assertion that internal betrayal by Bolsheviks and Jews had led to the defeat by the German Army�in Hitler�s words, �the biggest treachery of the century.�[8] As the economic historian Adam Tooze asserts in his important revaluation of the role of agriculture in the Nazi regime, �World War I had forced the question of food supply back onto the agenda of European politics.�[9]
[image: ]
Figure 3.2 A bread line during World War I.
(Bundesarchiv, Bild 183-R00012 / CC-BY-SA 3.0)
In connecting food issues to Germany�s defeat in World War I, potatoes played no minor role. Already in the early stages of the war wheat flour was supplemented with potato additives and rye grain to bake the infamous grayish K-bread, the K standing for both �Krieg� (war) and �Kartoffel� (potato).[10] Nonetheless, the catastrophic outbreak of late blight in 1916 on the potato crop would cause K-bread shortages, and the winter of 1917 came to be recalled in Germany�s collective memory as the �turnip winter.�[11] Street riots, strikes, and harsh criticism of the government became common among consumers in Germany�s main cities, allegedly leading to the internal dissent denounced by the Nazis.[12] Potato pests were described as another foreign enemy, demanding the mobilization of populations to fight their presence with heavy use of chemical pesticides.[13] Several authors have highlighted the metaphorical importance of keeping the Fatherland clean from pests and epidemics for the subsequent racial policies of the Nazi state and the dynamics of genocide.[14] The method of this book is instead to keep following the track of plants and animals, avoiding fast transitions from non-humans to humans.
The starvation events of World War I were repeatedly used in subsequent years to justify increasing support for the plant pathology research undertaken at the Biologische Reichsanstalt f�r Land- und Forstwirtschaft (meaning Biological Imperial Institute for Agriculture and Forestry, and henceforth abbreviated to BRA), the institution responsible for keeping German fields safe from menacing pathogens such as insects, funguses, and bacteria.[15] The BRA was founded in 1898 as a biological section of the Imperial Public Health Office, earning independent status in 1905 as a department of the Ministry of Interior.[16] Its first task was to study the living conditions of pests of cultivated plants, the basis for their elimination, and the development and testing of chemical means to defend crops.[17] Even if Germany would have to wait for the seizure of power by the Nazis and their Battle of Production to implement a plant defense law comparable to the U.S. Plant Quarantine Act (1912), the Canadian Destructive Pest Act (1910), or the English Destructive Insect and Pests Act (1907), the institutionalization of the BRA was well in tune with the pattern of professionalization of plant pathology in most Western countries.[18] Between 1880 and 1910 the majority of governments in Europe and North America were founding state-run services for the research and control of crop diseases.[19] In Germany it was also through the BRA that a service covering the different regions of the Reich was launched in 1903, responsible for collecting statistics on plant pathologies and for offering information and advice to local farmers.[20] The Plant Protection Service (Pflanzenschutzdienst) and its network of local offices (Hauptstellen f�r Pflanzenschutz) were connected simultaneously to the local structure of the Agriculture Chambers (Landwirtschaftskammern) and to the central administration, with the BRA in Berlin serving as the central node of the entire structure.
Although BRA scientists made big efforts to eradicate plant diseases in vineyards, pear orchards, and wheat fields, potatoes were their first matter of concern and their prime object of research. The botanist Otto Appel, who entered the institution in 1899 and would become its director from 1922 to 1933 as the most renowned German plant pathologist of the interwar period, based much of his early career on identifying and classifying potato diseases.[21] In 1919, invoking �the extraordinary role played by potatoes� in World War I, with financial support from the German Potato Cultivators Society, he was able to launch a Research Institute for Potato Cultivation (Forschungsinstitut f�r Kartoffelbau), which he directed until 1923, when he integrated it into the structure of the BRA.[22] Instead of breeding resistant potatoes and then distributing them to selected farmers, as was done in Italy and in Portugal, BRA scientists were to work closely with the well-established community of German commercial breeders, developing methods to identify immunity and establishing standards for the proofing of commercial breeders� new releases. Such procedure only confirms the findings of Thomas Wieland on the tight relation between commercial interests and academic plant breeders at the University of Halle and the Kaiser Wilhelm Institute for Plant Breeding.[23]
Appel�s work on the taxonomy of potato pathologies was complemented by his interest in plant breeding, which demonstrated the coincident interests of pathologists and breeders.[24] If in its beginnings the BRA counted mainly on chemical pesticides to fight crop diseases, there was a shift in the 1920s toward the breeding of resistant crops. That shift was apparent from the enlargement of the facilities in Berlin-Dahlem that occurred after 1920, when Appel restructured the BRA to include laboratories and experimental fields for potato breeding. Chemicals and pathogens then had to share place with potatoes themselves as major objects of research. By 1907 the BRA had 14 scientists. The number would climb to 73 in 1936, and to 93 in 1940.[25] Crucial in this expansion was the success in breeding potato varieties resistant to potato wart.

Wart

Potato wart had arrived to all the major European potato-producing countries at the turn of the century as a result of the importing of South American varieties to overcome the late blight attacks that had led to the Irish potato famine.[26] The wart fungus traveled with potatoes from Chile or Peru, infecting European soils cultivated with non-resistant varieties. Though infected potato plants did not appear damaged above the ground, the tip of the stolon (where the tuber is formed) developed a gall instead of a tuber. A severe wart infestation might destroy an entire crop by preventing tuber growth. Soon after the arrival of wart disease in England, some commercial varieties were spotted as being immune to the fungus. In 1909 the English Ministry of Agriculture was supporting field trials that would demonstrate that the immunity of potato varieties didn�t change with changing environments, identifying it as a single Mendelian trait that could be transmitted to other varieties.[27] This work would have important consequences for potato breeding in subsequent years, with breeders aiming at developing varieties resistant to the multiple diseases affecting the potato crop and overcoming the generalized view that disease resistance and high yield couldn�t be combined in the same variety.[28]
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Figure 3.3 The main Building of the Biologische Reichsanstalt f�r Land- und Forstwirtschaft in Berlin-Dahlem, 1936.
(Die Biologische Reichsanstalt f�r Land und Forstwirtschaft in Berlin-Dahlem, Paul Parey, 1936)
Wart disease was first detected in Germany in 1908 in Westphalia. By 1927 it was present in every region of the country.[29] In 1915, during World War I, the first field trials for wart resistance in German commercial varieties were undertaken in M�nster, Cronenberg, and L�beck.[30] Only seven varieties among the 169 tested in the years 1915�1918 had the desired immunity. The main problem in conducting such trials was how to efficiently test in the field the huge number of varieties produced by commercial breeders. At least a year was required to raise the necessary tubers, after which susceptibility might be evident in the next season. Immunity could not be proved in less than two or three years of repeated exposure to an infected soil. This was not a suitable method in the years after World War I, when German farmers were growing about 1,500 varieties of potatoes.[31] The BRA, under Appel�s leadership, would strive to solve both problems. Not only would the BRA develop laboratory methods to quickly try a much larger number of varieties as alternative to time-consuming field methods; it also would try to bring order to the seed market by drastically reducing the number of potato varieties available to German farmers. The double strategy of transforming potatoes into laboratory objects and establishing a list of proper varieties to be cultivated would become the hallmark of the work undertaken at the BRA.
Crucially, the difficulties experienced in inducing germination of even a small percentage of sporangia of Synchytrium endobiotiocum�the fungus responsible for wart�undermined any in vitro tests.[32] It was not possible to follow the traditional chemical approach to plant pathology of first identifying the conditions that bring the death of the sporangium in vitro and then transferring such conditions to the field by soil sterilization through chemical fungicides. The control of wart disease was to be achieved by the breeding of immune varieties of potatoes and not by the use of chemical pesticides.
The success of such breeding program relied heavily on the ability to quickly identify immune varieties. Spieckermann and Kotthoff, at the M�nster Haupstelle f�r Pflanzenschutz, were the first ones to develop, in 1925, a simple method of inoculation to test the susceptibility of potatoes to wart disease. They cut potatoes of various varieties into pieces, placed them in a box side by side over a layer of humid sand with the eyes turned up, and covered them with Krebscompost, a compost rich in winter sporangia prepared from warted material.[33] In non-resistant varieties, the infection spread through the eyes and was soon made manifest by the formation of a gall.
BRA researchers in Berlin-Dahlem would improve this method and convert it into the standard procedure for testing varieties for wart resistance from 1930 on. K�hler and Lemmerzahl, building also on work from Mary D. Glynne at the British Rothamsted Experimental Station, replaced the winter sporangia with summer sporangia obtained from warted tissues collected from infected potatoes. By inoculating summer sporangia directly into the tuber sprouts, ideally when the sprouts were about 2 millimeters long, infections were detected already after 4 hours of inoculation. This so-called Glynne-Lemmerzahl method not only saved a considerable amount of time; it also made it possible to circumvent the use of large amounts of wart compost, which the previous method had required. It also required much less laboratory space. By 1929 the BRA had tested resistance to wart disease in about 10,000 breeding lines, a number that would climb to 30,000 in 1936 and that justified every effort to streamline inoculation procedures.[34]
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Figure 3.4 Greenhouses of the Biologische Reichsanstalt f�r Land- und Forstwirtschaft in Berlin-Dahlem, 1936.
(Die Biologische Reichsanstalt f�r Land und Forstwirtschaft in Berlin-Dahlem, Paul Parey, 1936)
Success in identifying susceptibility to wart would make resistance to that disease an exemplary case for a cleansing of the seed market. Through application of the Glynne-Lemmerzahl method on a grand scale, non-resistant varieties were to be eliminated from the German fields. As has already been mentioned, potato farmers had about 1,500 varieties at their disposal by the end of the 1910s.[35] The launching of Varietal Registering Committees (Sortenregisterkomissionen) for potatoes shortly after the war by Appel in conjunction with the German Agricultural Society (DLG), an initiative not extended to cereals until 1927, was aimed at sorting out �original varieties� from cheap imitations as a way to reduce the number of varieties and allow farmers to make better-informed decisions.[36] In the 1920s the DLG began to distribute to its members an annual booklet of approved varieties. During the Nazi regime, that booklet would evolve into an official Imperial List of Approved Varieties (Reichssortenliste).
The research on wart disease had also led to an important development in the methodology for classifying potato varieties. The close attention to tuber sprouts demanded by the Lemmerzahl-Glynne method revealed their usefulness as markers of different varieties. Soon BRA researchers developed, parallel to the inoculation method, a new biological basis for establishing equivalence or distinction between varieties on the basis of observation of the form, size, and color of tuber sprouts�the so-called sprout test (Lichtkeimpr�fung).[37] Before a commercial variety could make the list of approved varieties, it had to demonstrate its distinctiveness (Selbst�ndigkeit) in relation to existent varieties. Before BRA researchers began to publish the list of varieties, seed merchants could simply cultivate other breeders� creations, rename them, and sell them as their own at a cheaper price. Distinctiveness was based on characteristics (Merkmalen) such as color and form of the tuber and, after K.�Snell�s work by the end of the 1920s, also on certain features of the sprouts.[38] But distinctiveness was not enough to gain entry to the list. A variety developed by a commercial breeder had also to possess interesting agronomic qualities (Eigenschaften) of yield, resistance, adaptability to different soils, color of pulp, or tuber form. To be on the list, potatoes had thus to pass through the standardized tests of the BRA that established their biological characteristics and agronomic qualities. In short, BRA researchers developed quick laboratory testing methods to guide commercial breeders� work as well as to identify the varieties that should or should not be included in the list of approved varieties.[39]

The BRA and the RNS: The Streamlined Estate and the 1934 Seed Decree

The Seed Decree issued by Darr�s Ministry in March 1934, only one year into Nazi rule, established a compulsory registering system in which only the best varieties of each crop were allowed into the list, these being the only ones that could be sold in the market. The change brought by the decree was an important one, and in 1937 there were no more than 74 potato varieties in the list.[40] As has already been noted, lists of approved varieties were being elaborated by the BRA and publicized by the DLG as guidance for farmers and peasants, but only after the seed decree of 1934 was it forbidden by law to commercialize varieties excluded from the list.[41] With the Nazis� Battle of Production, not only were there far fewer approved varieties; those varieties were the only ones legally commercialized. In subsequent years, the exclusion of some varieties would extend to cultivation itself.
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Figure 3.5 Performing the sprout test at the Biologische Reichsanstalt f�r Land- und Forstwirtschaft, 1936.
(Die Biologische Reichsanstalt f�r Land und Forstwirtschaft in Berlin-Dahlem, Paul Parey, 1936)
According to BRA data, in 1935 around 75 percent of the German fields were already being cultivated with approved potato varieties resistant to wart disease.[42] That is an impressive number indeed if we recall that by 1925 only 24 varieties had been identified as holding resistance to wart. In 1937 a new decree was issued strictly banning the commercialization of seeds from susceptible varieties from June 1940 on, and severely forbidding the cultivation of such varieties after March 1941�a ban that would endure in the subsequent decades in both West and East Germany.[43] To ensure enforcement of the law, Plant Defense Offices and local police were supposed to exert control over both farmers� fields and the seed trade.[44] Neither in Italy or Portugal had seeds ever been banished from the commercial circuit, much less prevented from being cultivated. Also, the well-developed commercial seed market in Germany made commercial breeders much more important actors in the cleansing of the seed market than they were in Italy or Portugal. But it is more interesting that the release of new breeds was conditioned to the standards established by the Battle of Production. Potatoes that after having been tested at the BRA were considered as not contributing to the nutritional independence of the Volk didn�t have a place in Nazi Germany.
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Figure 3.6 Sprouts from various potato varieties, 1931.
(K.�Snell, �Sorteneigenschaft und Sortenmerkmal,� Der Z�chter 3, no. 4, 1931: 125�127)
The short description given above already suggests the close proximity of BRA activities to the bureaucratic structure of the Reich in the Nazi years. If before 1933 the testing work put the BRA in direct relation with commercial breeders and the DLG, with the reorganization of agriculture by the Nazis that relationship was to be intermediated by the Reichsn�hrstand (RNS�Reich Food Estate), the mammoth Nazi institutional arrangement responsible for managing agriculture and food production. An account of the restructuring of the agriculture sector through the RNS is needed to better understand how laboratory work at the BRA related to the Nazi bureaucracy.[45]
Ritual celebrations of the harvest day, with peasants dressed in allegedly traditional costumes happily dancing old Germanic dances and celebrating the annual pig slaughter on their hereditary farms, have led many scholars to quickly dismiss Blut und Boden as the folkloric side of Nazi ideology, or as the pastoral component of Nazism. And even among historians who have explored the role of agriculture in Nazi Germany in more depth there is a clear tendency to consider its main ideologue, Richard Walther Darr�, as an outdated character willing to build an impossible rural arcadia in modern times, soon to be replaced by more technocratic and pragmatic Nazi officers such as Herbert Backe.[46] An uncomfortable contradiction arises from scholarship simultaneously dealing with Darr� as the embodiment of Nazi antimodernist reaction and with his role as Reichsbauernf�hrer, the top of the pyramid of the all-embracing RNS bureaucratic structure.
The Reischsn�hrstand, founded in September 1933, the first year of Nazi rule, was supposed to play a major role in freeing Germany from its dependence on imported food. According to Clifford Lovin�s still-apt characterization, the RNS was �designed to relieve the farmer of the uncertainties of a capitalist market economy so he could serve his nation better both as food producer and culture bearer.�[47] And the truth is that the setting up of this organization, taking over the numerous pre-existent associations and societies of agriculture in Germany, by establishing fixed prices and controlling production, marked the end of the free market for agriculture in the country.[48] This Food Estate was built as a �self-governing corporate body� that rejected the atomizing and destructive influences of democracy and liberalism and promoted the estates (St�nde) as �the organizational form of the economic aspect of the life of each individual.�
To ensure that production developed as efficiently as was possible, the RNS extended its control and supervision to every farm in the country. In about 55,000 German villages an Ortsbauernf�hrer was responsible for overseeing day-to-day activities. The Ortsbauernf�hrer reported to 541 Kreisbauernf�hrer, who in turn reported to one of the 19 Landesbauernf�hrer. The local leaders were to execute the policies set at the RNS headquarters in Berlin, and Darr� gave them authority to punish those who violated regulations.[49] Supervision was facilitated from 1936 on by the introduction of a record card for every holding larger than 5 hectares that required the occupier to provide exhaustive details. A copy was then held by the Kreisbauernf�hrer. More than 2 million holdings, comprising about 90 percent of all agricultural land, were included in this new system.
And the structure wasn�t directed only at controlling farms; it also included credit cooperatives from which farmers obtained funds to buy their annual stock of seed and fertilizers, the cooperatives and merchants to whom the farmers delivered their produce, and the dairies, mills, and factories that processed food for consumption in the cities.[50] Vertical unions (Hauptvereinigungen) included every individual involved in the production, processing, or sale of one crop (grain, potatoes, sugar, cattle, milk, and so on). These unions regulated production quotas, set grading requirements, and could prevent the creation of new enterprises. The Food Estate reached an enrollment of about 17 million members, which made it the biggest of all the organizations of the Nazi regime. Historians� common obsession with revealing the many flaws of the RNS has led to repeatedly underestimate its contribution in expanding the infrastructural power and the reach of the Nazi state.[51] It is not just that the RNS was quite successful in increasing production and reducing at the same time food imports, making German agriculture much more self-sufficient than it had been before the Nazis seized power. The point is more about missing the importance of the RNS in institutionalizing Nazism as a regime. It should be hard to dismiss the significance of an organization that exercised more or less direct control over more than 25 percent of Germany�s GDP and constituted the largest economic unit in the world.[52]
How, then, can we reconcile the portrayal of Darr� as the radical conservative author of Das Bauerntum als Lebensquell der nordischen Rasse (1929) and Neuadel aus Blut und Boden (1930), two books that contributed to making his name on the extreme right and that would justify his position as one of the chief ideologues of the Nazi Party, with this gigantic bureaucratic arrangement aimed at bringing a new order to the German fields by standardizing farmers� procedures? If historians insist in offering an image of Darr� as no more than a Medieval nostalgic aching for an organic society built on estates (St�nde), they should at least incorporate the qualifications introduced in 1940 by a sharp observer of the corporatist phenomenon in Nazi Germany: �There is little that is feudal and much that is anti-feudal in the method of creation, the internal life and the purposes of the 1940 streamlined St�nde.�[53] Let us keep that suggestive formulation of the �streamlined Estate� in mind when we explore the relations between the RNS and the BRA�between the Nazi regime and science.
After the Nazis seized power, the seed market, like everything else related to agriculture, would be centrally regulated. A meeting held in December 1933 between RNS officials and BRA scientists was to clarify the respective tasks considering plant protection, the first assuming all responsibilities in economic issues and the latter exclusively scientific ones.[54] In practical terms this meant the transfer of control of the regional network of local Plant Protection Offices from the BRA to the RNS. Such change was also a reaction to repeated criticisms concerning BRA activities by Erwin Baur, a major German geneticist and the first director of the Kaiser Wilhelm Institut f�r Z�chtungsforschung (Kaiser Wilhelm Institute for Plant Breeding), who urged the BRA to make a choice between being a bureaucratic office and being a research institute. Baur argued that the BRA couldn�t have it both ways.[55] Baur had it wrong, for that was just what happened.
Eduard Riehm�the director of the BRA from Otto Appel�s retirement in 1933 till 1945, whose administration thus coincided with the life span of the Nazi regime�reacted to the reproach by invoking Baur�s privileged connections to H. Dietrich, former agriculture minister of the Reich from 1928 to 1930 and member of the left-leaning German Democratic Party (Deutsche Demokratische Partei). Riehm called Baur a �badischen Demokrat� and promised to align the BRA with the new order, well in tune with his membership in the NSDAP.[56] And in truth the idealized neat separation between bureaucratic and scientific spheres in plant protection during the Nazi years was, as we shall see, meaningless. Riehm, in 1936, was the first to assert the major role of his institution at the service of the Battle of Production.[57]
The Seed Decree of March 1934 confirms the importance of seed circulation for the streamlined RNS. The creation of a standardized certifying system and the prevention of selling uncertified seed, overseen by local branches of the RNS, contributed to the varietal cleansing of the market that allegedly was leading to the steep increases in yield demanded by the Battle for Production. In the apparent strict division of economic and scientific tasks between the RNS and the BRA, this regulation of the seed market clearly fell under the jurisdiction of the RNS. Nevertheless, what happened was that the previous Varietal Registry Commission of the BRA in Berlin-Dahlem was simply renamed the Office for Varietal Registration (Sortenregisterstelle) of the RNS, keeping its incumbency of producing the List of Approved Varieties now to be enforced by RNS officers.[58] In addition, these RNS officers were also trained at the BRA in short courses on seed certification.[59] Instead of just spreading the list among the members of the DLG, as had been done before the Nazis seized power, the list was now distributed through the extended network of the RNS.[60] More important, this was not just a service for better informing peasants about the best breeds. RNS officials used it instead to confirm which breeds could be cultivated in the national soil and which breeds could not. Apparently there was no resistance to having part of the RNS bureaucratic structure inside the BRA.
We now have a clearer picture of the entanglements between the work undertaken at the BRA and the institutionalization of the RNS. The control by the latter of the German seed circuit was built on standards developed in the laboratories of the first. Without the sprout test developed by BRA researchers in connection with the research on wart disease, there would have been no biological basis for the RNS�s varietal list. The RNS could undertake seed cleansing as an important part of its Battle for Production thanks to the sprout tests conducted by the BRA.
The fact that a seed decree was issued no more than a year into Nazi rule merits reflection. Comparing it briefly with the American case may illuminate what was at stake. The US Plant Patent Act, issued in 1930, concluded a long-term lobbying effort by nurserymen to have their innovations protected by legal rights.[61] It was passed as a typical Hoover-Republican anti-depression measure, meant to promote innovation by private breeders and thus to save federal money, since until then public institutions did the large majority of breeding work. The patent act applied only to plants reproduced asexually by budding, by grafting, by the rooting of clippings, or by the dividing of bulbs. It was considered that only in these cases was it possible to guarantee the genetic identity of progeny, and that a patent would be meaningless for plants reproduced sexually by pollination and seeds. The Plant Patent Act thus protected innovation first and foremost in fruit and nut trees, vinous fruits (grapes, strawberries, and blueberries), but also in ornamental shrubs, vines, and perennials such as lilacs, peonies, and roses. Quite tellingly, two of the most important plants in the seed market�wheat and corn�were excluded. For these, instead of a commercial patent, a seed certification system had been in place since 1919, with state agencies publishing lists of recommended varieties.[62] Seed dealers were certified by local experiment stations, guaranteeing that seed was genetically pure and that it would grow uniformly and with good germinability. In 1939 the Federal Seed Act was passed to protect farmers from buying unreliable seed and to safeguard �quality seeds from the competition of less worthy alternatives�and thus [protect] the intellectual property investment that produced the quality.�[63]
The German seed decree seems a combination of the American Plant Patent Act and the American Seed Act. In Germany, commercial varieties entering the Reichssortenlist had their intellectual rights protected. The list guaranteed for the first time some sort of protection to German commercial breeders of their creations, in the form of license fees from farmers who sold replanted versions of original varieties. The similarities may suggest that we are only talking of general modernization processes. But the differences were indeed relevant. The BRA scientists were emphatic about the distances of the system they created from the issuing of a patent, noting that commercial breeders could not release in the market new products if the BRA had not confirmed their value for the Battle of Production.[64] It was not enough for a commercial breeder to develop a new variety. The BRA could exclude it from the list for not complying with wart-resistance standards. Indeed, of the approximately 120 new varieties sent in annually by commercial breeders to the BRA for approval, only a few got onto the list. By 1938 the list included only 64 varieties.[65] In other words, it was not for the market to decide the value of a variety; such value was defined at the BRA in accordance with the general food policy of the regime as established by the RNS.
But the most interesting difference may lie in the fact that the American Plant Patent Act explicitly excluded potatoes from its realm of application. In the German case, potatoes, as we saw, were actually the origin of the seed decree. The justification in the US for excluding potatoes, although they are also reproduced asexually trough tuber propagation, was their availability everywhere and the easiness with which the patent could be infringed and the consequent discredit of the entire plant patent system.[66] According to the American promoters of the Plant Patent Act, there was just no way of enforcing breeders� rights in the case of potatoes. Well, that was exactly what the extended territorial structure of the RNS offered in Germany: a surveillance system that guaranteed the enforcement of the seed decree. In 1937 the Nazi propaganda of the Battle for Production boasted that at least 80 percent of the commercialized seed potatoes in Germany were wart-resistant certified potatoes.[67] Only those potatoes that kept to the resistance standards established by the BRA deserved to be cultivated in German soil. The weeding out of hundreds of potato traditional varieties from German fields is eloquent enough testimony to the misleading characterization of Darr�s Reichsn�hrstand as an institution resisting modern science and technology.
The contrasts are indeed illuminating. In both countries commercial breeders were the first obvious beneficiaries of the plant patents and seed decrees. But in Nazi Germany the BRA, through its standards, ensured that their commercial releases were aligned with the regime�s food policies as expressed in the Battle of Production. In addition, potatoes were at the core of the German system, something that made sense only because a centralized state infrastructure such as the RNS controlled the entire seed market.

The Colorado Potato Beetle

Relations between plant pathology and the Nazi reorganization of peasant life as materialized through the RNS were not limited to seed standardization. With the Decree on Plant Protection (Reichspflanzenschutzgesetz) issued in March of 1937, the RNS took over the regional structure of the Plant Protection Offices, previously in the hands of the BRA, and integrated it into Department II of its Organizational Chart�the Farm.[68] The Landesbauernsch�fte of the RNS were now the ones that organized and funded each of the 26 Plant Protection Offices and their 350 trained scientists, responsible for the observation, registration, and fighting of plant pests in the fields.[69] The offices were also the regional centers from which leaflets and warnings on menacing pests were spread. Nonetheless, all the collected local observations, bugs included, were to be sent to the BRA in Berlin-Dahlem, which retained its department of plant protection as the center of the entire structure reinforcing the overlapping of the latter with the structure of the RNS. All these materials were the basis for producing the monthly report issued by the BRA with the spatial distribution in the country of the different plant pathologies. The progress of the Colorado potato beetle�one of the most feared pests of the potato crop�from the French territory into Germany was followed carefully in the 1930s.[70] In addition to publishing maps showing the front line of the beetle attack in various periodicals, the BRA had its officers pinpointing on large wall maps the locations where the beetle had been detected.
During the invasion of Colorado potato beetle in 1914, the Kaiserliche Biologische Anstalt f�r Land- und Forstwirtschaft, forerunner of the BRA, had already formed a commission, headed by the entomologist Martin Schwartz, that attempted radical eradication of the beetle in the Stade area of Lower Saxony. The use of chemical pesticides such as crude benzene was, not surprisingly, depicted by the press as a military action by Reich soldiers against a foreign army of beetles.[71] In 1934 the enemy was spotted once more in Stade, just 2 kilometers away from the previous site.[72] This time the BRA mobilized 140 people, including students and members of the Reichsarbeitsdienst (Reich Labor Service�the Nazi equivalent of depression era relief programs), to undertake successive steps of the campaign: searching, sieving, clearing, and spraying. For each action, divisions (Abteilung) were created, which subsequently were subdivided into columns, each led by one F�hrer. For a planned search of a potato field, for example, 75 men formed five search columns (Suchtkolonnen), each with fourteen members and one column F�hrer, or, alternatively, four search columns and three sieving columns. Each column was to advance in an orderly manner, covering the entire field with members separated from one another by a distance of two potato lines. Whenever a beetle was spotted, the attacked plant was marked, the event was registered, and, if possible, the bug was captured and put into a bottle (carried by the column�s F�hrer) to be sent to Berlin. Clearing and spraying also were done in military style.
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Figure 3.7 A Reichsn�hrstand beetle wagon in the Saarland, July 1936.
(Nachricthenblatt f�r den Deutschen Pflanzenschutzdienst 16, no. 7, 1936: 53)
The next year, 1935, the presence of the enemy was detected 20 kilometers from the German border in France. That led to the quick creation by the BRA of the Kartoffelk�fer-Abwehrdienst (Office of Defense from the Colorado Potato Beetle)�in the framework, of course, of the RNS structure. A connection between this new office and the local populations was established by a local representative (Vertrauensmann), who had a Colorado Beetle demonstration kit with the bugs in different development stages to instruct the rest of the population.[73] Children were actively involved in the defense strategy, with the BRA designing and distributing school calendars depicting colored images of the insect in its various forms.[74] The first child to detect a beetle in a field was awarded the Kartoffelk�fer-Ehrennadel (Colorado Beetle Honor Medal), and those who spotted the insect again in the same area were offered a Colorado Beetle pin.[75] Women were also mobilized to the effort, which was officially part of the Battle of Production, and were offered short training courses on how to identify the main enemies of the German potato crop.[76] The beetle thus became one of the best-known insects among the whole German population, and the effort to eradicate it became an effective way of getting rural people, children and women included, to participate in the defense of the fatherland. After the issuing of the Plant Protection decree of 1937, participation in search days (Such�tagen), in tight columns as described above, would become mandatory.[77]
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Figure 3.8 A 1937 elementary school chart with illustrations showing the differences between the harmful (sch�dlich) Colorado potato beetle from the useful (n�tzlich) ladybug.
(Nachricthenblatt f�r den Deutschen Pflanzenschutzdienst 17, no. 7, 1937: 53)
By 1941, the BRA claimed to have its campaign against the Colorado Beetle underway in 82 villages and cities in western Germany, the areas more afflicted by the beetle. At least 204,000 hectares had been cleared by the brigades of the Defense Office, which included 88 advisors, 91 office workers, 279 technicians, 97 truck-drivers, 43 co-drivers, 24 mechanics and foremen, and 20 auxiliary men. In the same year, 4,536 training courses were reportedly attended by about 700,000 Germans, 600,000 Alsatians, and 350,000 people from Lorraine.[78] Even if we discount the exaggerated numbers, there is little doubt about the capacity of the Nazis� plant-protection campaigns to reach large shares of the population.[79] The training courses, the images on children�s calendars, and the demonstration kits all contributed to making the Colorado Beetle into an enemy menacing the survival of the national community. Every finding and subsequent elimination of a beetle was transformed into a significant contribution to the food battle keeping the German race alive. Through such operations everyone was able to feel that he or she was contributing to a major transcendent cause even when performing the apparently humble task of searching a field for bugs. To be sure, many other pest-control campaigns in Germany had invoked the presence of the enemy in national soil and the need to exterminate it by means of chemical warfare. But the high rhetoric of earlier campaigns did not match the mobilization of local populations at such a grand scale as during the Nazi years, involving hundreds of thousands of villagers, women and children included, in a kind of participatory science for the defense of the Fatherland.

Late Blight

Neither wart nor the Colorado Beetle could compete with the significance of late blight, the pest that allegedly had caused Germany�s defeat in World War I. It is thus not surprising that Karl Otto M�ller, the scientist responsible for releasing the first breeds of potatoes resistant to late blight, became the most celebrated figure of the Biologische Reichsanstalt f�r Land- und Forstwirtschaft. M�ller was the head of the Genetics and Breeding Section of the Botany Department of the BRA from 1927 to 1945.[80] After his studies at the University of Berlin with such luminaries of genetics as Carl Correns and Eugen Fischer, he went to work for the BRA in 1922 as a research assistant to Josef Broili, who was then in charge of the BRA�s plant-breeding efforts.[81]
In 1911 Broili had obtained from the US Department of Agriculture a number of wild South American Solanum plants which he could not identify precisely and which were subsequently subjected to intense inbreeding. This work established the hybrid character of one of the species and led Broili to label its progeny as F-varieties (the F standing for �fraglich�, which means �doubtful�).[82] From the beginning he was interested in exploring the potential of such material to introduce resistance to late blight into commercial varieties.[83] Nevertheless, according to M�ller�s own account, World War I and the ensuing difficulties in getting technical assistance hindered Broili�s breeding plans. It was only after M�ller�s arrival in 1922 at the BRA that a systematic comparison was made between the F-varieties and commercial ones. That comparison would establish the immunity of the F-varieties to late blight attacks.
The most distinguishing feature of the breeding work at the BRA was the importance given to the procedure for exposing plants and tubers to a pathological agent. To develop standardized laboratory methods of infection was a mandatory first step toward the breeding of resistant strains.[84] These methods sought to guarantee not only that selections would be made properly and that plants would be exposed to pathogens, but also that the entire procedure would be streamlined in order to screen a large number of specimens.
The first step undertaken by M�ller to explore the resistance of the F-varieties was to infect young shoots of potatoes with fresh-hatched zoospores of the fungus responsible for late blight (Phytophthora infestans) under optimal conditions for the development of the latter. Next he increased efficiency by using seedlings instead of shoots, placing them in pad-stitched boxes. After the seedlings developed their first three or four leaves, he applied a few droplets of a solution containing the Phytophthora zoospores. Susceptible seedlings would die, while immune ones would survive. In a small laboratory with modest resources, M�ller was thus able to screen thousands of seedlings in a relatively short period of time.[85]
From 1925 on, the method was intensively used by M�ller in his crossings of F-varieties with commercial cultivars. It enabled him to prove that resistance to late blight was inherited independently of crucial economic properties such as yielding and time to maturity.[86] He named the hybrids thus obtained the W-varieties, which he soon was publicizing among German commercial breeders and among fellow public breeders abroad.[87] The W-varieties promised to end one of the chief afflictions of European farmers, responsible not only for the mid-nineteenth-century Irish famine but also in large part for the disastrous food shortages in Germany during World War I.
The memory of the �turnip winter� of 1917 was repeatedly invoked to assert the relevance of the BRA phytopathology work to the Nazi Battle of Production.[88] By the 1930s the losses due to late blight were estimated at a third to a half of the total potato crop.[89] The combination by M�ller of standardized inoculation methods with the employment of wild varieties from South America holding the desired resistance genes confirmed the capacity of modern plant breeding to overcome the major challenges faced by European agriculture. Allegedly, it was just a question of time for commercial breeders to start releasing resistant varieties by crossing M�ller�s W-varieties with high-yielding European cultivars. In 1934 the Sandnudel made its appearance in the RNS Reichssortenlist as the first commercial variety resistant to Phytophthora infestans, the first enemy of the potato plant.[90] Thanks to the technoscientific organisms coming out of the BRA, Darr�s promises that the national soil would feed the national community didn�t seem crazy reveries. Germans could remain �children of the potato.�
But scientific triumphs are never easy. By 1932 the von Kameke seed company of Streckenthin (Brandenburg) had reported that the W-varieties it was working with had undergone a severe attack of late blight.[91] According to R. Steven Turner, this event marked the beginning of the fall of the heroic age of late blight resistance breeding. Rudolf Schick of the Kaiser Wilhelm Institut f�r Z�chtungsforschung, was quick in criticizing M�ller for not having anticipated such possibility. Schick was referring in concrete to the existence of different biotypes of the fungus, which explained the vulnerability of the W-varieties. Contrary to initial hopes, Phytophthora infestans was able to develop new biotypes, a problem plant breeders were very well aware of from their previous experience with the black stem rust of cereals. By 1936, scientists at the Kaiser Wilhelm Institut f�r Z�chtungsforschung had identified eight different biotypes of P. infestans.[92]
By 1935, M�ller was already acknowledging in the pages of Der Z�chter (The Breeder), the main journal of German academic breeders, that �the W-varieties do not constitute a permanent solution� to late blight.[93] Nevertheless, M�ller was confident enough to conclude that same article with a grandiloquent statement boasting about his knowledge of the enemy and �the methods with which to wrestle him to the ground.� And apparently the work with the W-varieties had earned M�ller enough of a reputation to convince the leadership of the BRA to establish, in 1936, a new branch in Eichhof (Pomerania) dependent of his own Genetics and Breeding Section of the Botany Department. In September 1935, in his plea to the BRA�s director that 110,000 Reichsmarks be spent at the new branch for the acquisition of experimental fields and the building of greenhouses and laboratories, M�ller explicitly linked the identification of new strains of Phytophthora infestans with increasing demands on the breeding work.[94] Different pathogen strains implied the multiplication of the inoculation work, which justified the testing of about 12,000 potatoes to begin with. The additional difficulties didn�t sway him from suggesting to the BRA�s director that sooner or later the best W-varieties produced by the BRA�s new department would make their way to the German fields.[95] Confirming M�ller�s promises, in 1940 three new Phytophthora-resistant commercial varieties�named Erika, Robusta, and Fr�hnudel�were added to the Reichssortenlist, followed by Aquila in 1942.[96] The fungus was not to play the same decisive role in World War II that it had played in the previous conflict.[97]
What may have constituted a serious blow to M�ller�s research was thus turned into a justification for more resources: more strains of the fungus demanded more testing of breeding lines, leading to new greenhouses, laboratories, and experimental plots. More than that, it led M�ller and his team at the BRA to delve deeper into the mechanisms of resistance reactions in potatoes.[98] What hindered the development of Phytophtora infection was first explored by M�ller in 1931, when he scrutinized potato specimens through cytological-physiological methods, reaching the conclusion that infected potatoes released some kind of toxic substance to the fungus.[99] Having previously established the existence of a dominant Mendelian factor (the R-gene) responsible for the resistance of the W-varieties, M�ller was now interested in its mode of action. Close observation of infected materials of different varieties suggested that the alleles present in the W-varieties induced a predisposition for the host tissues to �acquire� a local immunity from infection when in contact with the hyphae of P. infestans. Comparison of susceptible and resistant potato varieties revealed that in both varieties host cells were destroyed after contacting the protoplasm of the parasite. If morphological and physiological analyses revealed the same final effect, the difference in degree of resistance depended on the rapidity of the reaction. Further penetration of the hyphae was made impossible by the rapid reaction of the host tissue. In other words, M�ller established a relation between the degree of resistance and the velocity of the �defense necrosis� reaction of the host tissue. The R-gene controlled the speed of the reaction without changing its basic nature. Much of the work of M�ller�s team at the BRA during the Nazi years dealt directly with the exploration of such mechanism.[100]
With the ultimate goal of producing resistant varieties to include in the RNS catalog, thorough tissue analyses were made of extensive breeding materials to determine the sensitivity of different varieties in function of the number of cell layers penetrated by the fungus. The various stages of the defense necrosis were distinguished, the last two being characterized by cell collapse and by heavy infiltration of the fungus.[101] Above, I insisted on the importance of the streamlining of the inoculation procedure in order to have a fast and reliable method of establishing the degree of resistance of hundreds of thousands of seedlings. With the growing number of different fungus strains identified (eight of them by 1936), the case for parallel investigations on the biology and cultivation of the fungus was even stronger. Isolation of P. infestans biotypes and safe separation through cultures on artificial substrates were required so that conclusions about the relation between host tissue and fungus growth could be drawn from the results of controlled experiments. Breeding resistant potatoes demanded not only the transformation of the tuber into a suitable laboratory object but also the careful standardization of its parasites�in this case, the P. infestans fungus.
In 1935, in the same paper in which he conceded that W-varieties constituted not a definite answer to late blight, M�ller was already suggesting that resistant plants could act as �inductors� of new biotypes of P. Infestans, with the virulence of the latter influenced by passages through host plants of different grades of resistance.[102] In fact, as M�ller would later demonstrate, the necrosis depended less on the absolute reaction rate and more on the relation between the hyphal growth rate and the rapidity of the reaction.[103] Because not only P. infestans but also other microorganisms are unable to exist in the necrotic host tissue, M�ller postulated that this localized cell death must be accompanied by the production or activation of a substance he called phytoalexin (�alexein� meaning �defense� in Greek). In subsequent years, biochemists would explore this fungicide in depth in order to replace M�ller�s functional definition with a structural one.[104] According to Turner, until the 1970s the Phytophthora infestans associated with Solanum tuberosum was the major model organism of plant pathology for studying the general response mechanism of plants against pathogens.

Viruses

The different combinations of potato varieties, pathogen strains, and inoculation methods constituted generative experimental systems that led to new epistemic objects and the possibility of incorporating new techniques�to use Hans-J�rg Rheinberger�s phraseology.[105] Not only did potatoes have an obvious economic and social relevance in the German context; they also were research objects able to sustain the growing of a vast community of scientists and instruments at the Biologische Reichsanstalt f�r Land- und Forstwirtschaft. Each research team at the BRA developed a particular experimental system. The team working on plant breeding and genetics (Dienstelle f�r Pflanzenz�chtung und Vererbungslehre), headed by Karl Otto M�ller, concentrated on the W-varieties and Phytophthora; the team working on agriculture botany (Landwitschaftliche Botanik) concentrated on wart disease.[106] The interest in Solanum demissum that M�ller had developed in the course of his work on Phytophthora resistance led to the use of that wild species in the Colorado Beetle work, and the methods used in wart research led to the classification standards developed in the varietal registry section. In other words, the different experimental systems that structured the organizational chart of the BRA were built on resources previously developed by other sections of the BRA.
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Figure 3.9 A 1936 organizational chart of the Biologische Reichsanstalt f�r Land- und Forstwirtschaft.
(Die Biologische Reichsanstalt f�r Land und Forstwirtschaft in Berlin-Dahlem, Paul Parey, 1936)
The virus group (called the physiologic botany section of the botany department in 1934, and renamed the plant virus pathology section in 1943) was led by Erich K�hler, who had begun his career at the BRA in 1921 doing research on wart disease and then had turned to plant virology in 1932.[107] K�hler was celebrated for having introducing into Germany the notion�already in vogue in the Netherlands and the United States�that viruses were the pathogenic agents responsible for potato degeneration (Kartoffelabbaus), in contrast to ecological theories arguing that potato leaf roll was caused by environmental factors such as water imbalance.[108] In fact, the cause of potato degeneration was, from very early on, a major issue at the BRA, Otto Appel himself having published a leaflet on leaf roll differentiating it from the crinkle of the potato and making no mention of viruses. The concern about degeneration is not surprising. The yields of contaminated fields, according to the BRA numbers, were reduced by between 25 and 50 percent in the first year, and by more than 60 percent in subsequent years.[109]
In accordance with its usual approach, the BRA proposed a method to identify infected seeds so as to guarantee the distribution among German farmers of healthy material from commercial breeders. More important than maintaining old varieties in a virus-free state was to ensure that new seedlings that were hoped to be resistant to late blight would not be exposed to viruses in their early stages of multiplication. For this K�hler proposed the Stecklingsprobe (a variation of the Tuber Index Method developed by American scientists at Cornell University), which entailed removing and growing a seed piece from each individually numbered tuber selected from a stock.[110] The plants grown from these seeds were then observed for the presence of viruses. When the presence of a virus was confirmed, the diseased tuber was discarded. Only tubers corresponding to healthy plants were reproduced. Two central elements of the method are now familiar: careful recording of each tuber and the respective plant and allocation of greenhouse space for the quick growth of potato plants shortly after the harvesting of potatoes.
The main challenge presented by the method was detecting the presence of viruses quickly. If in some cases viruses manifested themselves through obvious leaf symptoms in an infected potato plant, latent viruses were made visible by rubbing tobacco plants with sap from the tuber seedlings.[111] From 1932 on, K�hler tinkered at the BRA with different combinations of viruses, potato varieties, and test plants, aiming to come up with an effective way of identifying viruses so as to guarantee the health of the certified stock seeds to be used by peasants.[112] Different test plants were tried for different types of viruses.[113] In addition to tobacco and pepper plants, the wild variety Solanum demissum was also found to be an effective test plant for the main types of viruses.[114]
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Figure 3.10 The title page of the proceedings of a 1943 conference held by the Biologische Reichsanstalt f�r Land- und Forstwirtschaft. Note deletion of the swastika under the imperial eagle in this copy.
(Virustagung der Biologischen Reichsanstalt f�r Land- und Forstwirtschaft am 23 januar 1943, Paul Parey, 1943)
But if K�hler�s work was aimed at changing the RNS recommendations for prevention of virus diseases,[115] his intensive use of test plants was too slow and costly to be used effectively on a large scale by commercial breeders and seed multipliers.[116] In 1936, the BRA�s director, while pleading for more funds for his institution from Minister of Food and Agriculture Richard W. Darr�, acknowledged that it had not yet been possible to produce a quick standard procedure for RNS officials to evaluate commercial potato breeders and certify businesses that their seeds were free of virus infection.[117] In that same year, the Nazis� Four-Year Plan was launched, putting more pressure on potato production to get Germany ready for waging war in four years. It was for that reason that Carl Stapp, also at the BRA, began to explore faster serological methods. Centrifuged sap from the tuber to be tested was dropped on thin wafers impregnated with virus antiserum produced by immunized rabbits. After 20 minutes of incubation it was possible to examine the probe under a microscope and determine the presence or absence of viruses. In 1943 Stapp claimed to have tested several thousand seeds from different commercial breeding houses and suggested the extended use of centrifuges, incubators, and microscopes to deploy the BRA method to the German fields. After a few weeks of training, every technician would allegedly be qualified to perform the serological procedure, which according to Stapp was to play a crucial role in guaranteeing Germany�s food security. We don�t have data about the spread of the method in the war years, but Stapp himself cited its use by breeding farms in the L�neburger Heide (L�neburg Heath).[118]

Experimental Systems and the Expansion of the Nazi Regime

It is important to retain from this story that each new experimental system developed by the BRA at its sprawling Dahlem facilities not only sustained a growing community of scientists tinkering with potato varieties, pathogens, and testing procedures; it also enhanced the presence of Darr�s Reichsn�hrstand in the German countryside. It was no small thing that BRA scientists offered the RNS a quick method for detecting viruses� presence in a field. The capacity of the RNS to intervene in German agriculture grew with each new experimental system developed by the BRA. Research on wart allowed for cleansing the chaotic potato seed market, establishing a biological basis to differentiate between varieties; the Colorado Beetle mobilized Germans by the hundreds of thousands, children and women included, to defend the national soil from foreign intruders; viruses extended the RNS�s control over commercial breeders fields. In all these cases the experimental work had to do mainly with developing quick methods of inoculating a large number of potato specimens and identifying resistant varieties.
What might have been perceived as an innocent scientific activity similar to what phytopathologists were doing in other parts of the world was actually an important part of the expansion of the Nazi regime through the action of the RNS. To tinker with combinations of potatoes, pathogens, and inoculation tests, to tinker with experimental systems, led to new epistemic things such as Muller�s phytoalexin. But it also led to inclusion in the Reichssortenlist of varieties resistant to late blight, promising to overcome the food-shortage traumas of World War I and to make Germany ready for another war as was demanded by the Four-Year Plan. The RNS based its control of the seed circuit on the tests developed at the BRA. In the opposite direction, the BRA used the RNS�s regional structure to guarantee that its standards would reach the entire country.
There is more to this relationship than simply that the regime drew resources from science and vice versa.[119] It probably is better to speak of co-production of science and the state than to speak of resources as if science and politics were two different spheres.[120] The intimate relationship between the RNS and the BRA, with departments of the first present in the facilities of the second, points at tighter entanglements. As has been demonstrated, experimental systems at the BRA measured their success both by their capacity to generate new scientific things and by their contributions to the expansion of the Nazi regime.
This is not to make a general claim that under Nazism science had political dimensions usually absent under other political regimes. We now have more than enough studies that prove that there were political elements involved in doing science in liberal democracies or under communist dictatorships. The point here is to emphasize the particular politics associated with Nazism that phytopathology work contributed to. Research at the BRA constitutes a part of the larger story of expanding the Nazi infrastructure through the German territory, of trying to establish stronger ties between the population and the national soil, and of guaranteeing the �nutritional freedom� of the Volk and thus its biological survival, as repeated by Nazi ideology. The BRA standards made this ideology something more than just propaganda good for eloquent sentences in peasant festivals, contributing to the development of Nazism as a regime. Potatoes may seem mundane in comparison with rockets, nuclear reactors, autobahns, or experiments with humans. Nevertheless, they proved to be significant historical subjects to understand the Nazi regime at work.


4 Pigs: The Bodenst�ndig Scientific Community in Nazi Germany

Breeding and Feeding Pigs and Germans

Richard Walther Darr�the main agrarian ideologue of Nazi Germany, who popularized the motto �Blut und Boden� and who was Minister of Food and Agriculture from 1933 to 1942�earned his credentials in v�lkisch circles through essays such as �Das Schwein als Kriterium f�r nordische V�lker und Semitten� (�The pig as a distinguishing feature for northern peoples and Semites�).[1] In that essay, the pig was called �the leading animal� of the Germanic people. Not only did Darr� argue that the sacrificial pig was a favorite among the gods of ancient Aryans; he argued that the pig�s physiological properties justified such distinguished treatment. Pigs, he noted, were not easily transported over long distances and thus were not suitable livestock for the nomadic Semites. The northern forests, home of the true Germans, provided acorns for pigs, whose high fat content helped local people to survive harsh winters. Pigs performed the distinction between agrarians and nomads�or in Nazi terms, between rooted Germans and uprooted Jews. Such considerations seem to lead to the mystical and archaic dimensions of Nazism and may suggest insoluble contradictions between Nazi ideology and modern rationality. Nevertheless, the life trajectory of Darr� himself and his high esteem for the place of pigs in the German national community provide a vantage point from which to explore the entanglements between science and Nazism.
After his experience on the Western Front in World War I, which gave him the veteran status so typical of the members of fascist movements all across Europe, Darr� tried to resume his studies at the Deutsche Kolonialschule in Hamburg in 1919. But only a year later, he was expelled, having been accused of lying. In 1922 he enrolled in the University of Halle to study agronomy.[2] Before the war, that university�s agricultural institute had been considered the best in all Germany. When Darr� arrived there, two of its most distinguished faculty members, Theodor Roemer and Gustav Fr�lich, were committed to transforming plant and animal breeding into respectable academic disciplines through thorough use of Mendelian genetics.[3] Historians have already called attention to the importance of the work undertaken by Roemer at the Halle Institute of Crop Science and Plant Breeding.[4] Fr�lich and the Halle Institute for Animal Breeding and Dairy have received considerably less historical scrutiny, a historiographic gap that this chapter aims at filling.
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Figure 4.1 Richard Darr� speaking at a 1937 Reichsn�hrstand meeting in Goslar under the slogan �Blut und Boden.�
(Bundesarchiv, Bild 183-H1215�503�009 / CC-BY-SA 3.0)
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Figure 4.2 Gustav Fr�lich (1879�1940).
(Zeitschrift f�r Schweinezucht, 47.35, 1940)
We know that Darr� attended the classes of both Fr�lich and Roemer at Halle, and also those of the paleontologist Johannes Walther.[5] And though it is never easy for biographers to establish what remained in college students� heads from materials taught in lectures, there is no reason to doubt Darr�s own account of the profound effects of those three scientists on his enduring interest in everything related to heredity.[6]
In particular, it is hard to overlook the fact that Darr� worked as a �voluntary assistant� under Fr�lich from February to June 1925, dealing with the problem of the different patterns governing color inheritance of Cornwall and Berkshire hogs. Darr� explored the possibility that the explanation for such differences was to be found in the diverse histories of domestication of the different breeds, which constituted the basis of his essay �Die Domestikation der Hausschweine,� graded �good� by Fr�lich. This concern for the intertwined natural histories of humans and domesticated animals was also Darr�s main argument in his essay �The pig as a distinguishing feature for northern peoples and Semites.� And, as Gesine Gerhard has already noted, Darr� apparently had no difficulty transferring the methods of animal breeding he had learned with Fr�lich to the breeding of humans, as may be concluded from his insistence on breeding a �new aristocracy from Blood and Soil� (the title of his most celebrated essay).[7] The animal breeder needed to establish the bloodlines of the different breeds that constituted the basic units of his work; the human breeder, Darr� suggested, needed to produce in Germany a pure Nordic race in order to restore a true national community free from dangerous exotic elements.[8]
Darr�s first work after leaving Halle consisted in tracing the bloodlines of Hannoverian Horses, which he explicitly compared to the task of re-creating the ideal Nordic man. Historians thus are certainly not pushing analogies too far in suggesting that Darr�s blood-and-soil utopia and his program for breeding a new �rural aristocracy� out of the German peasantry owed much to his acquaintance with animal breeding. Darr�s proposal that breeding wardens (Zuchtwarte) screen the men and women who would live on the new hereditary landholdings (Hegeh�fe) that would guarantee the re-creation of the Nordic race was not much different from the institutional arrangements that were imposing new standards on animal breeding in Germany. Reichsf�hrer of the Schutzstaffel (SS) Heinrich Himmler, who had studied agriculture in the Technical University in Munich and who before Darr� joined the party was the man responsible for Nazi agrarian ideology, recognized in Darr� an indisputable authority in matters of heredity and made him chief of the Race and Settlement Office (Rasse- und Siedlungshauptamt, abbreviated RuSHA) in 1932.[9] Not only was Darr� trusted with the task of selecting the families of brave Germans to settle in eastern European; he was also responsible for the selection of applicants to the SS and for permissions for SS members to marry. Who would have been more appropriate for the job of selecting the humans forming the SS clan than an expert in pig breeding?
As suggestive as these analogies between humans and pigs may be, we now know how little practical effect they had in cultivating an SS aristocracy. The approximately 20,000 marriage applications by SS members awaiting processing by May of 1937 justified Himmler�s decision to relax the time-consuming requirements of the procedure. In the previous year, Himmler had already suspended the demand that an SS applicant produce a family tree stretching back to 1800.[10] Compiling an SS clan book comparable to the animal studbooks and registers was never easy, even in such a controlled environment. Extending it to the whole German peasantry, as Darr� dreamed of doing, proved even more difficult.[11] And later, when the RuSHA officials faced the challenge of screening millions of people in the occupied eastern Europe territories for German blood in order to build a Ethnic German List from which to settle the region, the arbitrariness of racial examination was obvious, the decisive element being the �immediate impression gained by the assessor at the examination.�[12] The Nazis� murderous racial policies had a reach unknown to any other political regime, but their implementation was always messier than Nazis were ready to admit.[13]
Darr� argued in �Das Schwein als Kriterium f�r nordische V�lker und Semitten� that with no pigs there were no true Germans. The domestication of pigs, he suggested, was a crucial component of the process of forming a Northern race distinct from the Semitic ones. Raising pigs was taken as a constitutive element of being German. Racial distinctions were not only a matter of different biological origins but also a matter of different relations to the soil, such as those that pigs made possible. In Martin Heid�egger�s conception of race, Germans, being �rooted in the soil,� were �able to create for themselves a native land, even in the wilderness,� whereas �the nomads� left numerous wastelands behind them that had been fertile and cultivated land when they arrived.�[14] As is suggested throughout this book, the biological organic nation was defined as much through food as through race. According to Darr�, race was defined through practices of food production: Germans were separated from Jews by pigs.
The new nobility (Adel) promoted by Darr� relied not only on identifying human blood lineages but also on the production of pigs and potatoes, attaching Germans to the soil. If, as the SS story reveals, there is good reason to doubt the effectiveness of the Nazi state in applying genetics to form a new racial national community, this book suggests that we should nevertheless pay close attention to the historical role of breeding plants and animals in the making of Nazi Germany.
Darr�s pig talk was not only about a mystical distant past of forests, acorns, and ancient Aryans. He was trying to address the very concrete experience of hunger familiar to the German population during World War I. In Der Schweinemord (1937), Darr� offered a reinterpretation of the policies of drastically reducing the size of the German pig herd in the war years as a plot by Jewish academics to eliminate the German race.[15] The effort by the Ministry of Interior during the conflict to guarantee that the 25 million hogs held by German peasants would not compete with humans for potatoes and grain in a context of food rationing was described as a Jewish plot that contributed directly to the death by starvation of three quarters of a million Germans. According to Darr�, Jewish experts in academic institutions and in government offices, who had poor statistics and poor knowledge of the actual conditions of husbandry, declared a �war on pigs� that reduced the size of the German herd by about 15 million. The surplus of potatoes not consumed by pigs in 1915 failed to reach the population as a result of a lack of central control over distribution, and many tons of potatoes rotted in poor storage conditions. With the above-mentioned late blight epidemics of the potato crop of 1917 and the increasing demand for potatoes to compensate for the lack of pork and lard, the situation turned disastrous.[16] Darr� singled out Walther Rathenau, an industrialist who headed Germany�s department of economic management in 1914 and 1915, as the head of the plot. Darr� accused Rathenau of being one of the Elders of Zion, and of intentionally depleting the food supplies of the Reich.[17]
Der Schweinemord held some lessons for the future. First, at the outset of World War I Germany clearly had not prepared to sustain an international blockade. The experts who controlled German agriculture were accused of being unable to think in true nationalist terms, with much of the country�s husbandry dependent on imports of feed from the Americas. The experts� insistence on relying on international markets to feed German animals had allegedly put the country in a precarious position. According to Darr�, the war had demonstrated that the existence of the Volk depended as much on arms as on nutrition.[18] In order to guarantee Germany�s independence, food production in peacetime should be organized in the same way as a mobilization for war.
This line of thought led to the important second lesson on the significance of centralizing control of agriculture production in a big state structure such as the Reichsn�hrstand (RNS). Nutritional independence and centralization were to guide the actions of the RNS. Contrary to common interpretations positioning Darr� among the Nazi ruling elite as someone resisting the pressures for increased production by more aggressively militaristic figures such as Hermann G�ring and emphasizing his excessive concerns with sustaining German peasant traditions, Darr� always combined the themes of peasant revival with those of mobilization for food production, equating the Volk with an organism dependent on nutrition for survival.

German Academia and Pig Modernization in the Interwar Years: The Emergence of Performance Records

Darr�s insistence on revisiting the experience of World War I was preceded by similar exercises by his Halle professor Gustav Fr�lich, who directed the Institute of Animal Breeding from 1915 to 1940.[19] Insofar as that institute had inaugurated his new facilities in 1914 only two weeks before the outbreak of war, it is not surprising that Fr�lich was eager to explore the significance of the conflict for German animal breeding. Already in 1916 he was very emphatic on the contrasting challenges the war posed to the fields of animal and plant breeding.[20] If plant breeders could apply during wartime the principles they had been developing in periods of peace to increase the productivity of German fields, animal breeders needed to review the basis of their work. Fr�lich suggested that they abandon their fixation on �intensive races� and focus instead on adapting animals to the conditions of the different German regions.[21] It didn�t make sense to breed more productive animals when these depended on intensive consumption of scarce fodders, mostly imported from overseas. The vocabulary Fr�lich used was to be popularized by Darr� and by Hitler in the coming years in Nazi meetings. For example: �The English hunger plan imposed the necessity of relying on our native [einheimisch] soil for the nourishment of the people and the army.�[22]
The acute experience of hunger in the war years and its obvious connection to domestic animals provided strong arguments for the institutionalization of animal breeding in German academy. In the war�s aftermath, institutes for animal breeding and dairy sprouted at Giessen (1921), G�ttingen (1921), Hohenheim (1923), Leipzig (1922), Jena (1927), Hamburg (1924), and K�nigsberg (1922).[23] In 1923, Prussia�s government founded the Prussian Experimental and Research Institute for Animal Breeding in Tschechnitz, near Breslau. In the 1920s, the Institute for Animal Breeding of the Berlin Agricultural College would be expanded greatly,[24] as would the Halle Institute for Animal Breeding and Dairy.
Notwithstanding the attention dedicated to cattle and sheep breeding by the Halle Institute, Der Schweinemord brought urgency to the task of remaking the German swine herd.[25] After all, pork was Germans� main source of protein, and the challenge in the war�s aftermath was, according to Fr�lich, to breed pigs that didn�t depend so much on imported feed. Academic animal breeders thus assumed the task of directing commercial breeders toward the production of a new type of pig that could thrive on produce from the national soil. Not only were experiments with different diets needed; in addition, it had to be established which breeding lines made more protein and fat with less feed. The Haustiergarten (zoo for domesticated animals) at the University of Halle had been enlarged in 1919 to respond to this increasing interest in feeding.[26] Stables were divided to host individual young swine and designed so that their arrangement could be changed easily if that was necessary for experiments comparing different feeds. In 1917 Fr�lich justified the acquisition of a large tract of land near Halle, the Dom�ne Lettin, as an experimental field for his institute with the argument that significant results, with the potential of changing breeding and rearing practices, would require long-term experiments involving a large number of animals.[27] The approximately 200 hectares of the Dom�ne Lettin were used for the building of model stables for cattle, hogs, and sheep, complemented with cultivated fields of potatoes, sugar beets, fodder beet, hay, wheat, rye, and other crops. The Dom�ne Lettin, as well as the new facilities of the Haustiergarten, were thus designed to combine research on heredity and research on diets, bringing together animals and soil.
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Figure 4.3 The zoo for domesticated animals of the Agricultural Institute of the University of Halle, 1888 (source unknown).
The constituency of the board formed to manage the Dom�ne Lettin is revealing of the different interests being weaved together by the Halle scientists after World War I. It included, besides the director of the Halle Institute of Animal Breeding, representatives of the University of Halle, the Ministry of Science, the Ministry of Agriculture, the Prussian Society of Agricultural Research, the associations of animal breeders of the province of Saxony, and the chamber of agriculture of Saxony,[28] seeking a balance between national and local scales as well as a balance between the academic sphere and more practical concerns. Not only the Ministry of Science and the Ministry of Agriculture but also commercial animal breeders (through their associations) were to have a say in the conduct of research.
Such connections between academic and commercial breeders were quite tight in the case of plant breeding, as we saw above when dealing with BRA potatoes and as historians of German plant breeding have already emphasized.[29] These relations were no less close for the case of animal breeding, owing to the specific challenges of transforming domesticated animals into experimental objects. The main problem was the limited number of animals available, which didn�t allow the use of as many specimens as were used in plant breeding. A plant-breeding experiment typically involved at least 20,000 individual specimens, a number that wasn�t possible with domesticated animals.[30] Although Mendelian genetics had played an important role in transforming plant breeding into a respectable academic discipline, a similar transformation seemed more problematic in the case of animal breeding. The interesting thing is how such a limitation encouraged Fr�lich and other academic breeders to work directly with commercial animal breeders and their associations. It was argued that only by making use of the large numbers of animals that commercial operations made available were academic animal breeders able to treat heredity scientifically.[31]
From 1905 to 1909, before assuming the control of the Halle Institute, Fr�lich had been responsible for both plant breeding and animal breeding on the Friedrichswert estate, a large commercial farm in Thuringia.[32] The name Friedrichswert was well known among Mitteldeutschland farmers as that of a seed company that had been releasing famous varieties of rye, wheat, root beats, and potatoes since the late 1880s. More interesting for present purposes, this was also the estate that established the Deutsche Edelschwein as one of the most successful swine breeds in Germany.[33] The Edelschwein was the outcome of crossing German landraces with a fast-developing English breed, the Large White, a trend followed by other breeders aiming at producing hogs for intensive operations.[34] In the 1880s the German Agricultural Society (Deutsche Landwirtschafts-Gesellschaft, abbreviated DLG) began to include in its annual contests generic classes such as �crossings with English Large Whites� (�Grosse weisse englische Schl�ge und Kreuzungen in dieser Form�). In the DLG�s 1903 show in Hannover, the Edelschwein brought from Friedrichswert were granted the status of a differentiated breed. By the end of the 1930s, Edelschwein accounted for 25 percent of the purebred swine registered in Germany.[35]
After becoming acquainted with the Edelschwein at Friedrichswert, Fr�lich would maintain a lifelong interest in swine breeding. In 1927, he summarized the two swine types available for German breeders this way: �1) the Edel type, precocious, short legged, short headed, round ribs, swelling form, fast development, and early fattening and fast growth; 2) the Landrace type, late maturing, tall form, long head, flat lower ribs, lean muscles, slower development but prolonged growth.�[36] What was at stake in breeding one type or the other was whether pigs were to keep their traditional role as security stock of the farm household, domestic machines for the transformation of leftovers into meat and fat, or if, alternatively, they were to be intensively produced to satisfy the growing demands of pork by urban consumers.[37] Since the end of the nineteenth century, the German market had been flooded with cheap American lard, and as a result there was a greater emphasis in breeding leaner, faster-developing animals (the Edel type) at the expense of fatter, slower-developing ones (the Landrace type). The growing presence of the Edelschwein meant replacing slow, traditional, fat hogs with fast-developing, modern, lean hogs.
But Fr�lich urged those eager to produce a German equivalent of the modern English breeds to take into account that significant properties might be neglected if only the demands of the market were considered. Fertility and milk output (a proxy for nursing capacity), for example, were important attributes not taken into account by the modernizers. Fr�lich also pointed out that, whereas the moderate English climate allowed pigs to graze in meadows or to be held in airy stables, in Germany pigs had to spend a lot of time in confined indoor spaces.[38] As a consequence, producing healthy and hardy pigs was much more important for German breeders than for English ones. Finally, there was the question of what to feed swine, which was made only more obvious by World War I. The expensive importing of feed that had sustained the fast growth of leaner hogs before World War I was a thing of the past.
In short, the question was how to balance the demands of the market with the conditions on farms, such as climate and feeding. The veredelte Landschwein (improved Landrace swine) was bred for the purpose of achieving such a balance. As a combination of the previous two types�a mixed type, as Fr�lich called it�it was bred to be fed on leftovers produced at the farmstead combined with highly nutritious fodders in its early stages, which led to satisfactory development and fattening rates.[39] Like the Edelschwein, the veredelte Landschwein�recognized by the DLG as a distinct breed since 1904�was a product of crossings with English stock, with the difference that some of the characteristics of the German landrace (a larger frame and later maturation) were still recognizable. If the Edelschwein was to supply urban markets with fresh pork, the veredelte Landschwein was to cover the need for sausages and bacon.[40] Not surprisingly, although the veredelte Landschwein ruled in Lower Saxony, accounting for 67 percent of the purebred swine registered there in 1938, the Edelschwein was preferred on the large estates of the east, which focused more on faster returns and on satisfying city dwellers� increasing demands for pork.[41]
The success of the two races in incorporating the modern traces of the English breeds into German husbandry didn�t owe much to the work of academic breeders, being instead the result of commercial breeders� practices.[42] But at places such as the University of Halle, sharp distinctions between commercial and academic endeavors were not always easy to make. Gustav Fr�lich�s experience in commercial operations was shared by most of his colleagues. What makes the case of Fr�lich so interesting is that his work with Edelschwein at Friedrichswert points to practices that would become the main point of entry into the field of animal breeding for university professors.
It was at Friedrichswert that Fr�lich began to register the sizes of litters of Edelschwein, concluding from observation of 46 sows producing 1,739 pigs that maximum litter size (8.74) was reached in the second litter.[43] That result was to be contested by further experiments. Three years later, A. Machens, for example, compiled numbers from 362 litters of veredelte Landschwein and asserted that the fourth litter was the largest.[44] The important point here is not to discuss who was right or wrong, but to note the properties the two scholars were registering. Whereas traditional breeders based most of their decisions on the external properties of the animals, Fr�lich advocated the use of performance records, in this case litter size. Exhaustive records of progeny, he argued, highlighted the value of animals as reproducers and thus established a sounder basis for breeding.
If plant breeders relied on the pure line as their basic building unit, animal breeders were to work with bloodlines selected for their performance records. In the 1920s, it was thus common to find in the pages of the Zeitschrift f�r Schweinezucht (Journal of Swine Breeding) advertisements praising the virtues of the bloodlines of Edelschwein from Friedrichswert and emphasizing the value of fertility. But, as Fr�lich pointed out in 1927 in an article published on the page immediately following one such advertisement, to establish such bloodlines�to �think through generations,� as he put�it was necessary to have enough time and enough money to test a sufficiently significant number of animals under controlled conditions.[45] Even large animal-breeding operations, such as the Friedrichswert, had difficulty coping with such demands. In other words, performance records needed the collaboration from academia, making the case for the importance of university animal-breeding institutes for the success of commercial breeding. As cultural historians of heredity have rightly insisted, recording practices were decisive for the transformation of breeding into an academic subject.[46]
Systematic record keeping of the performance of swine in Germany began in eastern Prussia in 1924, promoted by commercial breeders� associations following the example offered by their Swedish counterparts.[47] Every pig had one ear notched soon after birth, and the number of pigs in the litter was recorded. Also, litter weights were registered when the pigs reached four weeks of age as a proxy for sows� productivity and their nursing ability. Breeders� associations in Silesia and Pomerania soon followed the procedure and had technicians sent to their members� households. Data gathered in the association�s files offered the possibility of comparing the performance of different breeds and establishing criteria for identifying the most promising bloodlines among the herds of its members.
Scientific research institutes began to play an important role in implementing performance records from the moment these records included measurements of weight gains from feed in addition to fertility statistics. As was noted above, after the traumatic World War I experience, the quantity and quality of feed needed for swine to reach market weight was no minor issue in deciding which animals were the most valuable. But it was hard to ask herd owners to keep painstaking daily records of weight gains under constant conditions. For these more demanding performance tests, known as fattening tests, pigs were moved to Mastleistungspr�fungsanstalten (pig fattening performance testing centers), where they were observed in a controlled environment. The first of these centers was founded in 1925 in Friedland (in Lower Saxony, the main region for breeding Veredelte Landschwein) in connection with the Animal Breeding Institute and Dairy at the University of G�ttingen. In 1930 a second center (both for Edelschwein and for Veredelte Landschwein) was created for Saxony in the facilities of the University of Halle at the Lettin property. By 1939 there were fattening performance testing centers in every province of Germany. They were located at the main academic animal-breeding institutes, including the Versuchswirtschaft f�r Schweinehaltung, -f�ttterung, und -zucht at Ruhlsdorf, near Berlin; the Institut f�r Tierz�chtung der Preuss Versuchs- und Forschunganstalt Kraftborn, in Silesia; the Institut f�r Tierzucht- und Molkereiwesen der Universit�t Bonn in the Rhineland; the Anstalt f�r Tierzucht und Milschwirtschaft der Universit�t Jena, in Thuringia; and the Institut f�r Milcherzeugung der Preuss Versuchs- und Forschunganstalt Kiel, in Schleswig-Holstein.[48] The list illustrates the intertwinement of academic and commercial breeding operations.
The work of Jonas Schmidt, the pioneer of fattening testing in Germany and the head of the G�ttingen Institute, is helpful for understanding the conflation of the academy and the practical world that the fattening performance tests brought about. In 1927�28 Schmidt tested 100 boars and 100 sows, all of them veredelte Landschwein, in his fattening performance testing center in Friedland.[49] Four pigs from each litter were taken as a sample at breeders� farms and brought to Friedland when they reached 10 weeks of age. After two weeks of adaptation to the new environment, the test was begun by feeding the animals barley grist (Gerstenschrot) and 100 grams of fish flour per animal every day. After the first ten weeks of the test they were also given 200 grams of dry yeast. The test was finished when pigs reached a minimum weight of 100 kilograms. Carcass data�fat/meat proportion, weight of main butcher parts (bacon, lard, chops, ham, and so on), and percentage of wasted mass�were recorded after slaughter of three of the four littermates. After testing sufficient number of animals, it was possible to establish a standard of performance for veredelte Landschwein.
The aim was to identify the bloodlines with better fattening performance�those that made more with less�and to eliminate the ones that performed poorly. In subsequent years, Jonas Schmidt and the scientists working in Germany�s animal-breeding institutes would dedicate much of their work to establishing performance standards for the most important commercial breeds (veredelte Landschwein and Edelschwein) against which to measure the animals tested at the various centers. They hoped to offer commercial breeders clear criteria for evaluating their animals.
For the scientists the advantages of systematic testing were no less obvious: they now had access to data on a large number of animals tested under controlled conditions. The data in articles published in the 1930s and the 1940s in academic journals such as Z�chtungskunde and Zeitschrift f�r Tierz�chtung und Z�cthungsbiologie, which both had Jonas Schmidt as editor in chief, were from repeated testing at the pig fattening performance testing centers.[50] Academics such as Jonas Schmidt and Gustav Fr�lich thus contributed to making pigs into industrialized organisms bred according to standardized performance tests and, in the same single step, making them into manageable and measurable research objects. In other words, they extended the laboratory space to all of Germany�s commercial pig-breeding operations.[51]
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Figure 4.4 A record of fattening performance.
(Jonas Schmidt, Joachim Kliesch, and Viktor Goerttler, Lehrbuch der Schweinezucht. Z�chtung, Ern�hrung, Haltung, und Krankheiten des Schweines, Paul Parey, 1941)

Performance Tests and the Nazi Bureaucracy

The tight connections between scientists� concerns and the Nazi food policies expressed in Richard Darr�s diatribes are not difficult to trace. The fattening performance tests developed at academic institutes offered standards with which to evaluate animals� potential contribution to the building of the Nazi regime. In Darr�s words, �we need animals achieving the highest performance when fed exclusively with homeland feedstuff.�[52] Hogs bred according to the results of performance tests would guarantee the nation�s nutritional independence, materializing the �Blut und Boden� dictum.
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Figure 4.5 The animal bureaucracy of the Reichsn�hrstand.
(Albert Brummenbaum, �Die Organisation der deutschen Tierzucht,� K�hn-Archiv 49, 1938: 3�7)
But performance tests could have such large effects only if connected with an extended bureaucracy reaching the entire territory. In December of 1933, soon after the seizure of power by the Nazis, the Reichsn�hrstand took over the entire organization of German animal breeding, integrating in its structure the breeding societies scattered through the country.[53] All the local societies were now part of RNS-controlled associations of breeders of cattle, pigs, sheep, and small animals.
A few months before the takeover by the RNS, the Zeitschrift f�r Schweinezucht (Journal of Pig Breeding) was already welcoming the new regime. In its account of the May 1933 exhibition of the Deutsche Landwirtschafts-Gesellschaft in Berlin, the journal not only reminded readers that two thirds of Germany�s meat intake was pork; it also emphasized the importance of bringing practical breeders and scientists together to increase the performance of the nation�s swine herd.[54] A picture of Gustav Fr�lich exchanging thoughts with a pig herder at the exhibition demonstrated explicitly the union of mind and hand. The reporter couldn�t contain his enthusiasm for the task awaiting German pig breeders in the years to come:
During [World War I] there was a denomination for people who didn�t earn the iron cross or other medals but who nevertheless demonstrated notable courage, purposeful energy, brotherly love, and sincere comradeship. They were called the front pigs (Frontschweine)�. Let us borrow this term into our field of action so that we may say that in the gigantic battle that has now started� for a vital Germany inhabited by loyal people, the German pig breeders will gladly be the front pigs![55]

To induce German pig breeders to become �front pigs� mobilized for the building of a national community, the RNS devised a new institutional arrangement in addition to the breeders� societies. Each of the nineteen Landbauernschaften in the provincial structure of the RNS was provided with an office for animal breeding, an office for animal health, and a registry office (K�ramt). The latter was responsible for publishing an annual list of the stallions, bulls, boars, and rams recorded in the provincial registers. This task was performed locally by register posts (K�rstellen) operating in the 541 Landkreise (counties) and directly controlling the farmers� management of their herds.[56] The stakes were high, since the holding of domesticated animals accounted for about 60 percent of the value of Germany�s agricultural output.[57]
But never mind all the talk about peasantry and smallholdings characteristic of Blut und Boden ideology.[58] The bureaucracy was not intended to deal with every German household involved in raising domestic animals. This was particularly obvious in the case of swine, which nearly every German country household kept. By 1937 about 5.3 million households reported pig rearing, of which only 3.5 million were commercial operations.[59] More important for my argument, out of a total of 24 million slaughtered pigs in that same year, there were about 32,000 registered breeding pigs, of which only 7,000 were boars. The aim was to raise the performance of all the swine in Germany by improving the performance of this breeding stock. The RNS directed its efforts to the owners of those 32,000 registered pigs (an elite army of Frontschweine, in RNS terminology) and ignored the vast number of Gebrauchtz�chter (subsistence breeders) who were not members of the breeders� associations. The Frontschweine were only the pedigree breeders (Stammz�chter) who, in addition to their membership in the RNS associations, bred only one race in purity and kept detailed records of their herds including data on genealogy, feed intake, and diseases. To be considered a pedigree breeder, at least half of one�s boars had to be the result of inbreeding and their ancestry known for at least three generations.[60] Crucially, the status of pedigree breeder demanded performance tests of one�s herd, supervised by both the local breeders� society and the local RNS structure.
Following the set of rules formulated by the RNS, no later than the fourth week after birth every piglet had to be earmarked by the pedigree breeder. The right ear had to show the register number of the mother and in the edge the piglet�s number; the piglet�s left ear was left free until the animal was included in the books kept by the RNS register office, after which it was marked with the register number and the register symbol.[61] For an animal to be considered to enter the register it had to include information of its male bloodline until the third generation up. Also, minimum performance records of the mother were demanded for a boar to have its name in the register. Only descendants of sows with a minimum of seven piglets in their first litters and whose fourth-week average weight in each litter reached at least 45 kilograms entered the register.
After the RNS took over of the German animal-breeding structure, the register books would become the basis for buying and selling breeding animals all over the Reich. More than that, the animal-breeding law (Tierzuchtgesetz) issued by the F�hrer in March 1936 as part of the Battle for Production specified that only stallions, bulls, boars, and rams included in the register could be marketed as breeding animals.[62] The opening words of the law were clear: �The Reichsminister for Food and Agriculture authorizes the measures to promote bodenst�ndig animal breeding�. Only registered sires are to be used to cover dams� and only animals of designated races may be used for breeding.�
Two years later, K�hn-Archiv, the academic journal published by the Halle Agricultural Institute, invited contributions to a special issue organized by Gustav Fr�lich the Halle alumni who had a say in organizing and promoting animal breeding in Germany. The large majority of the 49 alumni who contributed were members of the RNS structure responsible for enacting the animal breeding law of 1936. The opening contribution was, of course, by the most distinguished of Fr�lich alumni, Richard Walther Darr�, in his dual role as Reich Minister of Food and Agriculture and leader of the RNS.[63] Animal breeders, the law suggested, carried a great responsibility toward the German people. In Darr�s words, the raising of domestic animals was the economic backbone of Germany�s peasantry. Since according to Hitler�s dictum �the Third Reich will be a peasant Reich or it will pass like those of the Hohenzollern and the Hohenstaufen,� breeders were responsible for the survival of the Reich.[64] The Halle Institute�s task was to establish the performance standards guiding animal breeders to meet their responsibilities toward the German people.
The mandatory performance tests to include pigs in the national register pertained only to fertility (Zuchtleistung) and not to the more demanding and time-consuming fattening performance tests (Mastleistung) developed in academia. The RNS thus also constituted an additional German pig performance register (Deutsche Schweineleistungsbuch), which included only those animals that had performed well enough on the standardized fattening tests developed by Jonas Schmidt, Gustav Fr�lich, and other academic breeders.[65] By February of 1938, only seven boars and 89 sows had made it to the German performance register. Two years later there were still no more than 35 boars and 320 sows in the performance register. In 1944 the total had increased to 791 sows and 87 boars, demonstrating that not even during the war did the RNS leave aside the task of identifying the elite animals that constituted the bloodlines expected to regenerate the entire German swine herd.
The obligation of commercializing only registered animals allowed academics to trace the bloodlines of the many thousands of breeding animals sold throughout the Reich.[66] For example, of the 5,323 boars auctioned in Westphalia from 1937 to 1939, it was possible to identify a single bloodline, the �Rabe-Radbod-Linie,� as responsible for at least half of the commercialized boars. And bloodlines involved much more than recording the animals� progeny. As it was the case with the human pedigrees that had been used by physicians and eugenicists since the end of the nineteenth century, animal pedigrees were open to all sorts of relations in order �to capture the whole network of kin relationships� that surrounded an individual animal.[67] M�ller-Wille and Rheinberger thought-provokingly suggested that such bi-dimensional charts resembled schematic drawings of electrical circuits more than the linear structures common in genealogy. Fr�lich emphatically asserted that �pedigree charts should not be schematic� but also should offer detailed information on the properties and performance of the different animals indicating its value for the breeder.[68] The charts were to be filled with the results coming out of the performance test centers directed by academics.
The merits of individual animals belonging to a bloodline were to be discussed in detail, bringing together old breeders� talk of external properties and modern performance records. The new standards developed by academics actually increased the ability of breeders for individuating animals. The external properties identified with certain bloodlines that previously had earned prizes in fairs and shows and that raised the market value of animals, more than being replaced, were now complemented with the new vocabulary of performance records.[69] And in fact at least 26 of the 35 boars included in the performance register in 1940 had won major prizes at RNS shows.[70] Fr�lich himself embodied the compromise of the two worlds: he had judged animal shows since the 1910s, evaluating sows and boars for their bodily proportions, while at his institute he was developing performance standards for fertility and gain rates. More significantly, as we shall see, an important part of academic research in animal breeding in the Nazi years was to explore the relations between form and performance, promising to overcome the differences between commercial breeders� visual evaluations and academic breeders� tests.
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Figure 4.6 The German pig performance register, 1940.
(�Deutsches Schweineleistungsbuch,� Zeitschrift f�r Schweinezucht 47, no. 15, 1940: 117)

Nutritional Freedom and Fats

The special issue of K�hn-Archiv was part of the 1938 jubilee celebration of the 75th anniversary of the Agricultural Institute of the University of Halle�an occasion to honor the Agricultural Institute�s service to the Nazi regime.[71] Gustav Fr�lich did not join the National Socialists until 1937, but his early connections with Richard Darr� were hard to miss. Emil Woermann, the director of the Institute for Farm Management, took away any possible doubts about the direct involvement of the agricultural faculty of the University of Halle with Nazism. His election as rector in 1935 was based on the confidence the National Socialists had in him for having implemented the Gleichschaltung (the process by which the Nazis established a system of totalitarian control over German society). In the upcoming years he would be entrusted with the task of creating an agricultural production plan for Europe, confirming his status as one of the regime�s most trusted agriculture planners.[72]
The close involvement of agricultural scientists with the regime was, of course, not an exclusive to the University of Halle, as was particularly obvious in the community of academic animal breeders. A few months after the publication of the 1936 law on animal breeding, Wilhelm Zorn, head of the Institut f�r Tierz�chtung der Preuss Versuchs- und Forschungsanstalt at Kraftborn in Silesia, in his role as chairman of the Deutschen Gesellschaft f�r Z�chtungskunde (German Society for Breeding Knowledge), expressed his gratitude for the opportunity that had been given to academic breeders to show their value to the national community.[73] His speech was given on the occasion of the Animal Breeding Day of the Forschungsdienst (Research Service), which had been created jointly by the Ministry of Food and Agriculture and the Ministry of Science to direct agricultural research.[74] Zorn was especially grateful to the new regime for bringing together science and praxis, with the RNS rationalizing animal breeders� practices following academics� guidelines and the Forschungsdienst directly supporting scientific research in the different universities and institutes of the Reich.[75] And to guarantee the weaving of the two there was nothing better than making Jonas Schmidt head of the animal-breeding section of the Forsch�ungsdienst. Schmidt was the G�ttingen professor and promoter of fattening performance tests who, together with Zorn, directed the German Society for Breeding Knowledge.
Although Schmidt was denied admission to the National Socialist party, allegedly for having been involved in freemasonry, he had no lack of Nazi credentials. He was a member of the SA-Reiterstandarte, of the Nationalsozialistische Volkswohlfahrt, of the NS-Dozenten, and of the NS-Alt-Herrenbund.[76] In 1933 he was quick to sign, along with his G�ttingen colleagues, a letter demanding that the process of cleansing the university of Jewish professors be sped up. In subsequent years, with support from Konrad Meyer, who considered Schmidt one of his closest aides, he would become the Reich�s academic �pope� of animal breeding.[77] As important as these formal and informal political ties between scientists and the Nazi bureaucracy may have been, let us consider how actual scientific research was intertwined with the regime. Jonas Schmidt�s work is illuminating in that respect.
In 1935, building on the performance records he had amassed at the Friedland fattening test center, Schmidt presented the results of his experiments designed to explore relations between form and performance.[78] Through the performance test center, he had eventually accumulated enough data to be able to present statistically relevant results. The final aim was no less than to establish correlations between, on the one hand, fertility and fattening performances and, on the other, inheritable external features of the animals� bodies. If such correlations were to be established, it would be possible to offer commercial breeders guidance on how to conduct selection and mating operations entirely on the basis of external visual observation of the animals. Schmidt�s research promised to overcome the fact that it would never be possible to subject a large majority of breeding animals to the painstaking fattening performance tests.
Schmidt and his team measured 619 veredelte Landschwein for height, chest width and depth, trunk length, forehead width, head length, and size of cannon bone, and crossed these data with performance results for fattening (duration of fattening, feed consumption) and carcass (weight of chops, bacon, and lard, and fat/meat ratio). The results were encouraging. Larger chest depths correlated well with shorter fattening times, higher gain rates from feeding, and smaller carcass waists.[79] In addition, carcass measurements showed that animals with deeper chests had higher fat content at the cost of less meat.[80]
At the Preuss Versuchs- und Forschunganstalt f�r Tierzucht (Prussian Experiment and Research Institute for Animal Breeding) in Kraftborn, Silesia, under the direction of Wilhelm Zorn, similar experiments were undertaken for Edelschwein.[81] Following Schmidt�s example, data on the performance of 288 Edelschwein were crossed with body measurements to confirm Zorn�s findings for a different breed. As at G�ttingen, the data originated from the tests undertaken by the fattening performance test center attached to the Breslau research institute in the years 1936�1938. The results, in contrast to Schmidt�s, were disappointing. No significant correlation was found between chest depth and performance, and only very small correlations were established between chest dimensions and rate of gain and meat/fat ratio. For the latter, the coefficients were so small they had no practical consequence. To compensate, it was found that larger trunk lengths corresponded to growing bacon thickness, indicating that lengthier animals had higher fat/meat ratios. Also, animals with higher daily gain rates from feed were found to have higher fat content. As we shall see, these points about fat content, which had already been highlighted by Schmidt�s experiments, would soon reveal their importance.
The consequences of the work of Zorn�s team in Kraftborn were obvious. There was no easy path from animals� external features to their performance, nor was there any significant relationship between practical breeders� visual evaluations and better-performing swine. Breeding decisions had to keep relying on the long and laborious tests undertaken at performance test centers and on records of bloodlines. Academic animal breeders had no quick way to change Germany�s animal production on a grand scale. The painstaking work associated with registers and performance tests promised results only in the long run.
That limitation didn�t have to be perceived as problematic; indeed, it reinforced the case for the elaborate bureaucratic infrastructure mounted by the RNS that led to the animal-breeding law of 1936. The performance records and standardized tests established by academic breeders were important in the process of integrating animal production in the complex of the RNS and thus enlarging the penetration capacity of Darr�s mammoth institution in Germany�s countryside. But clearly, from 1936 on, the efforts of the Nazi regime were not limited to expanding the state infrastructure to reach larger portions of the population. The Four-Year Plan memorandum drafted by Hitler in the summer of 1936 demanded that both the German army and the German economy be prepared for war within four years. Attached to the plan came a 50 percent reduction in the country�s trade deficit.[82] Although the issues of self-sufficiency in raw materials, energy, and food had been present since the beginning of the Nazi regime, they now assumed unprecedented urgency.
The efforts involved in the production of steel, synthetic rubber, and fuels were enormous. But we shouldn�t underestimate the nutrition obsessions, widespread among the Nazi elite and the German military commanders, that resulted from the consensus that World War I had been lost for lack of food supplies. The presence of Herbert Backe as food commissioner in the restricted team of the Four-Year Plan led by Hermann G�ring was a clear sign that agriculture would keep its significance in the new phase of the regime. In subsequent years, Backe, who was Darr�s number two in the Ministry of Agriculture, would assume growing responsibilities, surpassing Darr� as the most powerful man in the Nazi food bureaucracy. Backe, together with Konrad Meyer, would make sure that both plant and animal academic breeders would rise to the challenges posed by the Four-Year Plan.[83]
Pigs� privileged status as objects of research was confirmed by the forming of a study group led by Wilhelm Zorn dedicated to increase fat and meat production in swine in the framework of Meyer�s Forschungdienst.[84] After all, according to the estimates of the statisticians from the Institute of Conjuncture Research (Institut f�r Konjunkturforschung),[85] pork accounted for about two thirds of Germans� meat consumption, and bacon and lard for 30 percent of their intake of fat.[86] Now, if it was possible to think that most of the country�s needs in carbohydrates and proteins could be covered by domestic sources, by 1936 Germany was still importing 60 percent of the fats it consumed. The figure was particularly worrisome in a context of world markets closed to the Reich and of increasing difficulties of acquiring vegetable and marine oils. It is, thus, not surprising that, together with a large mobilization to increase butter production from German dairies, pigs were seen by the Four-Year Plan bureaucracy as the other available domestic source to close the gap in fats.[87] More fat from bacon and lard would also lessen the burden put on dairy production, which demanded the importing of expensive feeds such as oilcake.[88]
It is thus easy to understand the enthusiasm with the results of the experiments by Jonas Schmidt and Wilhelm Zorn that, by crossing pig body measurements and performance tests, promised clear visual rules for commercial breeders to select hogs (both Edelschwein and veredelte Landschwein) with higher fat ratios. Lengthy trunks and deep chests would help to close the national fat gap and get the country ready for war. If performance tests aimed at guaranteeing that only pigs making more out of produce of Germany�s soil were being reproduced, increasing pigs� fat content was to root Germans in the national soil by increasing their domestic fat intake.
Zorn bluntly stated in the report of the Research Service of the Ministry of Agriculture for the years 1938�1941 that animal-breeding research was to deliver in a short time the solution for improving fat production of swine, thus decisively contributing for the nutritional independence of the Reich.[89] At a moment when there was a consensus among breeders in England and in the United States that they should develop leaner animals to stay profitable because of growing competition from fats of plant origin, betting on pigs as a source of protein, German breeders were taking the opposite path. According to the results obtained by Zorn�s and Schmidt�s teams, it was now possible to make sound selection decisions in Edelschwein and veredelte Landschwein for animals with higher fat content on the basis of external characteristics such as trunk and chest dimensions.
And selections in bloodlines of these two breeds were not the only path. No one advocated a return to the old fat German breeds to close the fats gap, since those breeds not only demanded very large periods of fattening but also consumed large amounts of feed. Such an option would have jeopardized both the effort to improve efficiency in feeding and the effort to increase pork production. There was no intention of giving away the precocity and the meat production of the modern German breeds. The other solution was therefore to cross veredelte Landschwein and Edelschwein with breeds of higher fat content, trying to keep the good properties of the first.[90] The idea was not to produce hybrid breeding animals; it was to have the first generation of hybrid swine used exclusively for fattening, not for reproduction. In this so-called Gebrauchskreuzungen (crossing for use), one took advantage of first-generation hybrid vigor and of the dominant character of the most interesting physiological properties such as strong gain from feed or fast fattening rate.[91]
Jonas Schmidt and his aides at G�ttingen had been registering performance results of such first-generation crossings since 1926.[92] Particularly promising were the combinations of Edelschwein with the �old breed� hannoverschbraunschweigisches Landschwein in producing animals with both high contents of pork and lard and reasonable gains from feed performances.[93] The problem in subsequent years would be to enlarge both the number of different breeds and the number of animals involved in the experiment.[94] In spite of the limitations, the results were significant enough to be used in other institutions to align research with the priorities dictated by the Nutritional Freedom (Ern�hrungsfreiheit) motto of the Four-Year Plan.
Particularly interesting here is how Carl Kronacher, the head of the Institute for Animal Breeding and Domesticated Animals Genetics of the University of Berlin, undertook a revision of his previous studies in pig genetics. Among the leading German academic animal breeders, Kronacher was by far the most interested in fundamental processes of inheritance.[95] In 1931 he had been able to secure for his institute new stables in Berlin-Dahlem for demonstration and research in domesticated animals genetics.[96] The pigs� stable held about a hundred animals of different breeds and crosses, including Edelschwein, veredelte Landschwein, Schw�bisch-Haller, Berkshires, Cornwalls, and Hildesheimer Landschwein, mixing commercial German breeds with English ones and with the traditional German breeds. Now, most of Kronacher�s experiments dealt with probing the Mendelian behavior of �formal properties��color inheritance patterns and body conformation.[97] The data taken concerning carcass were qualitative, such as firmness of pork and lard, and didn�t include protein/fat ratios. As Kronacher clearly stated in 1936, this was because �before 1933 [the year of the Nazi seizure of power] lard weight had no economic significance.�[98]
It was only after 1933 that fat came to be seen as a crucial contribution of pigs to the nutritional freedom of the Volk�a perception that was to be intensified by the 1936 Four-Year Plan, which demanded different experimental measurements. From Kronacher�s publications it is obvious the inflection in direction of the nature of research undertaken in the Berlin Institute. Besides fat, Kronacher also began to pay attention to performance tests, investigating the relations between breeding performance (fertility, milk, weights of sows and piglets) and fattening performance.[99] Whereas in the cases of Gustav Fr�lich and Jonas Schmidt one finds scientists enlarging the visions of the Nazi politicians Richard Darr� and Herbert Backe, Kronacher�s story seems to point at a more traditional relation of scientists adapting their works to the political demands of the moment.
After Kronacher�s retirement in 1936, Jonas Schmidt took over his position in the Berlin Institute. It is no surprise that crossings of German commercial breeds with fat exotic races were undertaken with renewed interest. This was seen as a faster way to close the country�s fat gap than the route of inbreeding Edelschwein and veredelte Landschwein. Great effort was put into crossing Mangalica pigs of Yugoslavia origin with those two breeds, so as to combine the extreme high fat content of the first with the fast growing rates of the second.[100] In Berlin, Schmidt now had the important contribution for swine body measurements of Friedrich Hogreve, who (benefitting from funding from the Forschungsdienst, led by Konrad Meyer) had used x rays to follow the development of pigs during the fattening process. Hogreve�s technique was based on the simple fact that a animal�s leaner parts produce a greater attenuation of x rays than fatter ones. Visual methods not only avoided the need to sacrifice animals to take carcass measurements; they also had the obvious advantage of offering data at different development stages.[101] Hogreve�s program was to establish visual standards corresponding to different stages of fat formation for each breed at controlled feeding conditions. Normal values for each breed of fat thickness at different development stages would enable breeders to evaluate early on the possible contribution of an animal to increase fat content in any given mating.[102] Hogreve thus promised a crucial tool to accelerate crossing procedures in order to have fatter pigs serving the nutritional freedom of the German Volk.
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Figure 4.7 Swine fat content experiments with x-rays.
(Friedrich Hogreve, �Ausbau eines neuen Forschungsweges zur Bestimmung der Fettw�chigkeit und Fettleistung in vercshiedenen Mastabschnitten beim lebenden Schwein verschiedener Rassenzugeh�rigkeit,� Zeitschrift f�r Z�chtung 40, no. 3, 193): 377�395)

Bodenst�ndigkeit (Rootedness in the Soil)

Gustav Fr�lich summarizes for us the task of animal breeders serving the Nazi regime in his contribution to the ominous Festschrift published in 1939 by the German scientific community to celebrate Adolf Hitler�s fiftieth birthday:
The Battle for Production and the Four-Year Plan aim at achieving nutritional independence and eliminating the import of raw materials. For this objective are especially important the closing of the gap in fat supply, protein production, and the provisioning of textile fabrics. An increase in the number of domestic animals is a narrow answer to the challenge. Much more important is the increase of their performance through rooted in the soil (bodenst�ndig) and food efficient races and types.[103]
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Figure 4.8 Herbert Backe and Nazi agricultural leaders contemplating pigs in Wartheland, 1943.
(Zeitschrift f�r Schweinezucht 50, no. 1, 1943)
The challenge was to increase fat and protein production through animals avoiding fodder imports from abroad. In fact, animal nutrition was no minor subject for academic breeders such as Fr�lich, Kronacher, Schmidt, and Zorn. They all experimented intensively with diet and breeds combinations, testing the nutritional values of domestic feeds and publishing recipes to be distributed among peasants by the RNS in the framework of the extensive propaganda effort of the Battle of production and the Four-Year Plan.[104] Fr�lich and his Halle colleague Luthge, for example, came out with a ration of two thirds of a pound of fishmeal, a tenth of a pound of soybean meal, and a third of a pound of rye per head per day, plus all the potatoes the pigs would eat.[105] The aims were clear. First there was the need of diverting grains, in which Germany was far from being self-sufficient, from animal feeding into human nutrition, a move made possible through the increased use in animal diets of potatoes as well as turnips and sugar beet, of which the country had plenty. After the sharp increase in the price of rye instituted by the RNS in 1935 to ensure grain supply for human consumption, pigs began to be fed overwhelmingly on potatoes.[106] Second, the importing of protein concentrates used in the early phases of pigs development�when a diet rich in tubers is not adequate�was rationed, which led not only to diminishing the amount of intake but also to a push for the use of ersatz feed produced from fish.[107] One of the important results coming out of the research group on animal breeding led by Jonas Schmidt, and put together for the Four-Year Plan by the Forschungsdienst, was the determination of a new protein minimum intake for pigs� early development phases significantly lower than the one normally used by German pig herders.[108]
And scientists and breeders were not the only actors involved. An important part of the effort of the RNS in the Battle of Production was to promote the use of tubers in pigs� diets, making them more rooted in the soil. The pages of the Zeitschrift f�r Schweinezucht, the journal of the RNS-controlled association of swine breeders, publicized all sorts of steaming equipment that could simultaneously be used in the household and in the cooking of potatoes for swine feeding, given the fact that raw potatoes are not proper feed for animals. Also, the RNS pushed through the near-universal adoption of the storage of cooked potatoes at every peasant holding so as to guarantee that there would be enough feed for animals during the winter months. The standard RNS model for small households was a pit silo built by digging a four-foot-deep trench, covering its walls with flat sheet iron surrounded by straw and supported by six-foot-long posts sunk obliquely into the ground. After two to four weeks of storage, steamed potatoes were ready to be fed to pigs. Large farms instead made use of driers producing potato flakes, which had a slightly higher nutritional value. To increase the rootedness in the soil of German swine, housewives were mobilized to use all the leftovers from their kitchens to fatten them. By 1936 the RNS had distributed about 18 million �Fight the waste� postcards for women to use in their private correspondence.
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Figure 4.9 Encouraging housewives to mobilize for pig feeding.
(Zeitschrift f�r Schweinezucht 44, no. 25, 1937)
According to the numbers published by agricultural statisticians, swine were evolving in the desired direction.[109] In the years 1934�1936 there were more swine than in 1930�1932, but the number of breeding animals had declined by 140,000. The number of piglets also had declined, to fewer than 1.6 million. Swine were living longer, and their total weight had increased from 2.85 million tons to 3.05 million. While breeding pigs were now living 2� years, fattening pigs were slaughtered at the age of 8�9 months. Crucially, fattening performance had improved, for swine consumed less grain (14 percent) at the same time they increased their pork and fat output. For the same period, the total fat output from swine had increased by 101,000 tons.
The changing geography of pig production also reflected the changing nature of pigs during the Nazi years. Northwest Germany�s location near an easy import market had made it one of the highest-producing regions of the country before the Nazi takeover. The regions around Bremen or Hamburg had easy access to imported grains and protein fodders, and made use of rations very different from the ones as proposed by Fr�lich, rising their animals almost exclusively on grains and fish and meat meals. As the Nazi regime increased restrictions on imports, particularly after the launching of the Four-Year Plan, pig production tended to increase in the eastern regions of the Reich (the regions with higher potato production) at the expense of the northwest.[110] Pigs raised in the east were more easily rooted in the soil than those of the northwest.
In 1937, three professors from the University of Halle�Gustav Fr�lich, Theodor R�mer, and Emil Woermann�presented to the Kaiser Wilhelm Society a project for a new institute dedicated first and foremost to the nutrition of animals, including all major domesticated animals.[111] This was to become the Kaiser Wilhelm Institute for Animal Breeding, which was to be inaugurated in 1939. To confirm the importance of the subject for the Nazi economy, suffice it to say that by 1944 this institute had the second-largest budget of all institutes of the Kaiser Wilhelm Society, second only to the plant-breeding institute.
Following the research lines already mentioned above, the new institute was to work with animal performance tests, exploring the inheritance of performance characteristics. The results of this research were then to be distributed among the extended animal-breeding network of the RNS, guaranteeing �the highest performing stocks were selected in the most important German breeds for all types of livestock.� Agriculture State Secretary Herbert Backe, the first patron of the institute among the Nazi ruling elite, bluntly asserted that �all animals that make inefficient use of feed must be eliminated.�[112] In other words, all those animals not complying with the standard of rootedness in the soil established by academic animal breeders were to be slaughtered.
Other historians have already described in detail the forming and functioning of this institution.[113] Here I just want to make a brief commentary related to the buildings and location of the flamboyant new institute. The Kaiser Wilhelm Society had at its disposal a vast holding of about 800 hectares in Dummerstorf, near Rostock in the province of Mecklenburg. Those familiar with the works of G�nter Grass can easily imagine of a landscape where the most distinctive feature are endless potato fields. The architects of the Kaiser Wilhelm Society adapted a previous farm as a scientific institution, preserving the original central building, from which radiated the many different departments with their laboratories of morphology, physiology, biological chemistry, genetics, and veterinary medicine. The institute was planned as a central research institution for the whole of German breeding and would become the largest such facility in all of Europe, with residential buildings, a school, a swimming pool, a community building with social facilities, farm buildings, and, of course, many stables. Green areas surrounded all the facilities. Every residential house had a private garden. Streets and squares were lined by dense rows of trees. It was a model community rooted in Mecklenburg�s soil. The architects spoke of it as harmoniously integrated in the region, as bodenst�ndig, with no �alien elements disturbing the landscape of Mecklenburg.�[114]
So here we have a scientific institution whose very architecture is rooted in the soil. Science, which allegedly is responsible for objectifying the world, for detaching things from their local contexts, supposedly should have worked in the opposite direction instead of being attached to the land.[115] And again, as in the Portuguese case, architecture doesn�t make the main argument. The interesting point is that the standardized forms of life being produced by the works undertaken at the Kaiser Wilhelm Institute for Animal Breeding were not only themselves rooted in the German soil; they were also produced to root Germans into the national soil. Only the new fat pigs, making efficient use of national fodders, sustained the community of Blut und Boden announced by Darr� and guaranteed the nutritional freedom of the German Volk as articulated by Backe.

Fascist Pigs

Scientists had been developing animal performance tests before Nazis came to power. One could thus suggest that these were no more than tools that the Nazis would use in subsequent years to achieve their goals for food policy. Such an interpretation doesn�t account for the fact that these goals, as expressed by Darr�, were also defined by academics in the aftermath of the traumatic hunger that affected Germans during World War I. The political Nazi imagination was already being molded by Fr�lich and by other scientists who were tinkering with the possibilities of producing animals less dependent on foreign imports. Autarky only made sense with performance tests proving animals could thrive on the national soil. Pigs responding well to the performance tests thus may be seen as carrying with them the 1914�1918 experience. They were veteran pigs, and thus German pig breeders called themselves Frontschwein.
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Figure 4.10 Buildings and laboratories of the Kaiser Wilhelm Institute for Animal Breeding.
(Jahrbuch der Kaiser Wilhelm Gesellschaft, 1941.)
This veteran fighter status for pigs calls for probing other dimensions of fascism in order to make the case that the expression �fascist pigs� is more than blague. The combination of performance tests, fats, and rootedness in the soil may guide us in systematizing the connections between pigs and the fascist nature of Nazism. Militarism, which makes an important part of any proper fascist regime, was not limited to the reference to World War I. As understood by Darr�, mobilization for the nutrition of the German people with domestic sources was perceived to be as crucial for the survival of the Volk as having a well-equipped military. More to the point, fatter and rooted-in-the-soil pigs were to contribute to Germany�s preparedness for war, as intended by the 1936 Four-Year Plan. Fat, rooted-in-the-soil pigs were a major asset for waging war, promising to overcome the alleged causes of Germany�s defeat in World War I. Closely associated with fascist militarism was exacerbated nationalism, nurtured by the feeding of the people through produce from the national soil. Pigs fed on fodders imported from the United States or Argentina didn�t have the same nationalizing effects as those fed on tuber crops produced on estates in eastern Germany. Also, fatter pigs ensured that Germans were getting their daily intake of fats from their national soil. By rearing pigs in compliance with the performance standards established by scientists and distributed by the RNS�s extended network, one was contributing to a common national aim and not just to one�s individual profit. Pigs served first and foremost to nurture the national community, not to thrive in capitalist markets. This transcendent nature of pig rearing and feeding was also made present by RNS leaflets urging German women to feed animals on leftovers from their households. The RNS promoted a peasant life organized neither in individualistic liberal terms nor in terms of social class, establishing instead a corporatist structure transcending both. The mammoth state structure of the RNS was built on the implementation of such standards as the animal performance tests developed at G�ttingen and Halle. Performance tests ensured that pigs were fat and rooted in the soil (bodenst�ndig), making pigs contributing to the Nazi regime through militarism, nationalism, transcendentalism, and statism. These four dimensions condense much of the phenomenon of fascism, and it is thus reasonable to assert that performance tests selected those pigs performing fascism. In other words, performance tests were designed to produce fascist pigs.
For those familiar with Martin Heidegger�s jargon, this chapter entails a major paradox. Bodenst�ndigkeit�rootedness in the soil�is an important concept throughout Heidegger�s work.[116] The term was not coined by him and had been used by the v�lkisch Right after the Great War to signify a deep spiritual bond between community and soil, landscape, homeland, and native earth. Now, even if Heidegger distanced himself from a biologically racial notion of the German Volk, not following the blood part of Darr�s Blut und Boden, his soil was enough to mark Jews as a threat to the Volksgemeinschaft by virtue of their rootless, ahistorical, urban identity.[117] In spite of his early enthusiasm after Hitler�s seizure of power in 1933, Heidegger would progressively move away from the regime in subsequent years. This was a move dictated less by an acknowledgment of the horrors of Nazism than by Heidegger�s disgust with a regime that was not as revolutionary radical as he had hoped for, a move typical of many first-hour supporters disappointed with regimes that were never as pure as fascist movements promised.[118] Instead of Nazism contributing to a Platonic �collective break-out of the cave,� to the renewal of the Western spirit after God�s death, the mobilization of science in industry-university partnerships and in the service of the Four-Year Plan made it indistinguishable from other isms�bolshevism, liberalism, or (even worse) Americanism.[119] Nazism, Heidegger asserted, became part of the �Machinations� and �Total Mobilization� characteristic of Modernity, with science enlisted in the �domination and regulation of all objects for the sake of their usefulness and breeding.�[120] Breeding, for Heidegger, made life useful, objectified it, forming part of the overarching modern process of uprooting humans from the soil through the forgetting of Being.
The paradox lies in the fact that animal breeders used rootedness in the soil (Bodenst�ndigkeit) as the guiding principle of their activities. Scientists and the Nazi agricultural leadership took technoscientific forms of life as the ones able to root Germans back in the soil. Bodenst�ndigkeit was indeed a property to be measured through performance tests, and could thus be operationalized to root the German Volk in the soil, materializing the Nazis� reactionary revolution. Animal pedigrees detailing genealogy and performance indicated the contribution of individual breeding animals to the national community. As the ruthless Herbert Backe insisted, those animals that didn�t comply with the standards were to be eliminated; they had no place in Nazi ecology.[121] Not only was Backe responsible for the infamous Hunger Plan that eliminated millions of Jews and Slavs; he also dictated which domesticated animals were part of the national body. Heidegger could have claimed that German breeders such as Fr�lich and Schmidt didn�t understand that their hogs were indistinguishable from American or British ones: they were just all modern. But in fact they were not: they were fatter, and they were bred to thrive on a potato-based diet. Contrary to many historical references to animals and humans in Nazi times, pigs were not just metaphors calling for comparisons between the way they were bred and the Nazi breeding of humans. It was the particular way they were bred, making them bodenst�ndig, that formed the new ties weaving the German Volk. The animals scientists designed were intended to perform the transition of German society into a national community, embodying Nazi alternative modernity.


II Empire


�Lebensraum� (�living space�), �Grande Italia� (�Great Italy�), and �Portugal n�o � um pa�s pequeno� (�Portugal is not a small country�) were all well-known formulas of the fascist era. They summarized the imperial ambitions of each regime and the instability of the geopolitical order that came out of World War I.[1] The chapters in this part of the book deal with technoscientific organisms in the imperial territories of the fascist regimes of Mussolini, Salazar, and Hitler. In all three cases, strong claims about the importance of the national soil for the survival of the organic nation translated into imperial expansionism. Each of the three fascist dictators spoke of his nation�s natural right to have colonies. All three shared a radical conviction that without an empire there was no nation. The organisms I deal with in these chapters were, I contend, central in materializing these dangerously murderous imperial visions into concrete projects in the European possessions (Poland and Ukraine) and the African possessions (Libya, Ethiopia, Mozambique, Angola) of the three fascist regimes.
Though Nazism is not commonly dealt in the literature on colonialism, many scholars have emphasized the continuities between colonialism and Nazi rule in eastern Europe.[2] This has been mostly done by searching for ideological connections between Germany�s pre�World War I African empire and Nazi Germany�s occupation of eastern Europe.[3] But although the ever-expanding literature on Nazi ruling practices in eastern Europe doesn�t refrain from using references to colonialism, these tend to be very generic and ahistorical, not confronting the problem of other European colonial experiences of the time directly and systematically.[4] Pointed observations by anti-colonial intellectuals, such as Aim� C�saire�s comments on toleration of Nazism before it was inflicted on Europeans �because, until then, it had only been applied to non-European peoples� or his disciple Frantz Fanon�s description of Nazism as �a colonial system in the very heart of Europe,� haven�t led to systematic scholarship on Nazism in eastern Europe as colonialism.[5]
In these two chapters, I use the concrete cases of the raising of Karakul sheep and the cultivation of the rubber substitute kok-sagyz to explore Nazi Germany�s occupation of eastern Europe through the lenses of colonial history. Keeping with the methodology of previous chapters, I use technoscientific organisms as historical models when discussing general historical points. The intention is to experiment with the notion of the Third Reich as a full legitimate member of the family of European colonial empires.
At issue are not only colonialism and Nazism but the broader subject of colonialism and fascism. There is no contention about the importance of colonial expansion for the regimes of Mussolini and Salazar, but scholars have tended to deal with both cases in the exclusive framework of colonial history. In cruder terms, the Third Reich points to fascism while the Third Portuguese Empire and Mussolini�s Great Italy point to colonialism. To put it in more mundane academic language, scholars dealing with Nazism in eastern Europe have been seen mainly as historians of fascism whereas scholars dealing with the African empires of Salazar and Mussolini are considered first and foremost historians of colonialism. Nevertheless, the two literatures should be brought together. To talk about fascism and ignore colonialism would be the equivalent of talking about the Nazi regime and leaving aside Nazi colonial occupation of eastern Europe. In the opposite direction, to talk about colonialism and ignore fascism is to give insufficient attention to the last major drive for European colonial ventures in the twentieth century, a point strangely not generally taken in the literature.
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Figure 4A.1 Portugal�s pavilion at the 1937 Paris World Exhibition, featuring a map overlapping Portuguese colonial possessions (including Angola and Mozambique) with a map of Europe and asserting that �Portugal is not a small country.� The installation suggests the pertinence of perceiving a continuum between European expansionism in Africa and the Nazis� quest for Lebensraum in eastern Europe.
(Fundo M�rio Novais, Art Library of the Calouste Gulbenkian Foundation)
Indeed, fascist imperial initiatives came late in relation to other European colonial undertakings. Fascist states were colonial latecomers. In more accurate historical terms, the imperial agendas of the three regimes were reactive in relation to existent imperial blocs, claiming that colonial expansion was the only way to guarantee national survival in a world of competing empires. In the cases of Italy and Germany, this led not only to brutal wars of expansion that other empires could now dispense with but also to confront more developed state structures (in Ethiopia and in the Soviet Union) than the ones encountered by the British or the French in the nineteenth century scramble for Africa. Not only were the Germans transforming other Europeans into colonial subjects, as Fanon noted; they were doing so when the violent stories of colonial expansion by the French, the British, and the Belgians were allegedly already history.
The numbers of colonialism horrors are not consensual, but the estimates advanced by Bouda Etemad are appalling: whereas about 130 colonial wars from 1871 to 1914 implied between 280,000 and 300,000 dead soldiers among European powers, they were responsible for 50 million to 60 million deaths among the colonized populations, 90 percent of the victims civilians.[6] If the violent occupations that contribute to these figures of Algeria by the French and of Sudan by the British were by the 1930s already subjects of imperial legend, the no-less-violent processes of decolonization were still to come and don�t enter into this accounting. The point is that Western nations would have been less appalled by the violence of Italy�s� occupation of Ethiopia in 1935 if the undertaking had occurred about 40 years earlier.[7] The total number of deaths on the Eastern Front in World War II was about 30 million, civilians included, a scale of violence commonly described as unique in human history, but not too different from that of nineteenth-century colonial wars. Hitler�s imperial views, which led to the killing of about 12 million non-combatants in eastern Europe, were in many ways unique,[8] but they are not unrelated to those of the French demographer Ricoux, who asserted in 1880 that native Algerians were �threatened with inevitable extinction by virtue of the law that backward peoples disappear.�[9]
Hitler�s Third Reich and Mussolini�s African empire were too short-lived for us to know if they would have evolved, after a first violent phase of conquest, into the same kind of awareness of the limitations of empire-building efforts characteristic of other European empires, leading to forms of indirect rule and co-optation of local elites and intermediaries. Fortunately, our image of the hubris associated with fascist imperialism is based on what happened during a short period of time. The case of Portugal is distinct and revealing not only because that country kept its empire for three decades after World War II but also because it already had formal control of vast African territories. What fascism meant in this case was a much more intensive exploration of colonies through a brutal colonial labor regime.[10] It may be argued that there wasn�t much that distinguished Portugal�s brutality from other colonial experiences in Africa.[11] But it is telling that at the moment European powers were undertaking reforms of their colonial labor systems, Portugal was starting a gigantic cotton production scheme based on the violent labor practices of the Belgian Congo being subject of reform.[12]
If campaigns denouncing the inhumane conditions of colonial production regimes led to labor reform movements in other empires, the absence of a free press or of the right to unionize in fascist regimes hindered any possibility of rising indignation among the public.[13] The colonial trajectories described by Ferdinand Cooper for the British and French empires were more difficult to take under fascist rule. Revealingly enough, in France, attempts at colonial reform being timidly advanced under the government of the Front Populaire were quickly dismissed under the fascist Vichy regime of Marshal P�tain, only to be revived after World War II.
To summarize, fascist empires were built on, and in reaction to, other European imperial experiences. Owing to an inflammable combination of repression and revisionism, they were characteristically more violent than the other empires of their time, although the violence was no worse than what had occurred in the previous phase of imperialist expansionism (at the end of the nineteenth century). Fascist regimes allowed less space, if any, for reform or for accommodation of claims made by indigenous populations. Also, their wars of occupation came late, in the German and Italian cases facing well-developed state structures and thus resulting in more brutal conflicts. In the case of the Third Reich, the alleged backward indigenous people (Slavs from eastern Europe) ended taking over the imperial metropolis (Berlin).
The stories of animal and plant breeding told in this part of the book will take us into the colonial practices of the three fascist regimes. Whereas coffee, rubber, and cotton were colonial cash crops produced by local natives, the story of the Karakul sheep draws attention to white settlements on frontiers. Thus, these chapters follow the traditional division of plantation and settlement stories. This structure will enable comparisons and connections between the three fascisms as well as to refer to what was being done in other empires. The breeding of animals and of plants is particularly relevant for such an exercise since, as I argue throughout this book, the fascists� imperial ambitions were materialized largely through agriculture undertakings. The different breeds organizing the narrative reveal intentions, challenges, realities, and failures of the fascist imperial new order.

5 Coffee, Rubber, and Cotton: Cash Crops, Forced Labor, and Fascist Imperialism in Ethiopia, Mozambique, and Eastern Europe

This chapter uses coffee, rubber, and cotton, three commodities characteristic of colonial studies, to explore Italy�s occupation of Ethiopia, Germany�s imperial rule in eastern Europe, and Portugal�s colonialism in Mozambique.[1] These commodities were chosen because of the high hopes fascist leaders had for boosting their production in their respective imperial possessions. Coffee promised to turn Mussolini�s takeover in eastern Africa into a profitable operation, Hitler dreamed that the eastern European steppes would produce rubber for the Nazi war machine, and Salazar envisioned masses of Mozambique native cultivators sustaining Portugal�s textile industry. The history of those three commodities under fascism is one of control of native people through limited colonizers� presence and coercive labor regimes�a typical colonial history. The three empires promoted a self-description that differentiated their push for settlement in search of Lebensraum from other empires capitalist exploitation of colonized subjects. In Mussolini�s terms, his was a proletarian empire, not a plutocratic one. In the next chapter I will discuss the violent stories of settlers and fascist expansionism. Here, I emphasize instead the mobilization of indigenous people�s work for commodities production, emphasizing the continuity of fascist colonialism with other European post-slavery imperial experiences, contrary to fascist propaganda insistence on the new nature of the undertaking.[2] I delve into the role of plant breeders in the building and sustaining of such labor regimes, making the case that their technoscientific organisms embodied different colonial relations. Labor history, a major subject in colonial studies, is interwoven here with the history of fascism and (through the work of plant breeders) with history of science. The scientific institutions in question are the network of experiment stations established by the agriculture services of Italian civil administration in Italian East Africa (Ethiopia, Italian Eritrea, and Italian Somaliland), which were staffed by personnel trained at the Colonial Agriculture Institute in Florence; the agriculture experiment station at Rajsko, a satellite camp of Auschwitz; and the Cotton Scientific Research Center in Mozambique, which was controlled by the Portuguese Cotton Export Board (Junta de Exporta��o do Algod�o).
Auschwitz is always a delicate subject for historians. To place it side by side with other historical realities such as the ones dealt with in this chapter is to invite criticism from those who insist on seeing the infamous concentration camp as a historical oddity bearing no significant relation to any other human experience.[3] In fact, the violence unleashed at Auschwitz bears no comparison with the deeds of Italian and Portuguese colonizers in East Africa and Mozambique. The violent stories of the latter are on an entirely different scale than the elimination of 1.1 million people at Auschwitz in the years 1940�1945. However, there are sound historical reasons, as I hope to demonstrate throughout this chapter, to treat the three under the same colonial framework. In what follows I don�t mean to suggest that all that happened at Auschwitz had to do with colonialism, or that colonialism caused Auschwitz, but I do want to suggest that by ignoring colonialism one misses a substantial part of what happened there.

Coffee and the Colonization of Italian East Africa

On May 5, 1936, year XIV of Italy�s Fascist Era, the legions of the Second Roman Empire entered Addis Ababa, commanded by Marshall Pietro Badoglio, who had already subjugated the Sanussi in Libya.[4] The same day, in Rome, Benito Mussolini proclaimed: �Ethiopia is Italian! Italian in fact, because occupied by our victorious armies; Italian in law, because with the gladiators of Rome, civilization triumphs over barbarity, justice over arbitrary cruelty.�[5] For four days the population held the more enthusiastic celebrations of fascist Italy. The restoration of Roman imperial glory through the ruthless Ethiopian campaign allegedly put Italy in the same rank as other European Great Powers, guaranteeing the survival of the nation. Together with the new status came visionary plans of an empire in which the riches of newly conquered lands would make Italy�s much-desired independence from the �plutocratic states��France, the United States, and above all the British Empire�a reality. With a clear lack of knowledge of the actual resources of Ethiopia, the official newspaper Popolo d�Italia boosted about �the vast mineral possibilities of the Ethiopian subsoil,� to which were added imaginary descriptions of the unique agricultural possibilities of the Ethiopian plateau that awaited Italian colonists.[6]
Colonial agriculture experts, drawing on their previous experiences in colonizing Libya, were more cautious. Armando Maugini, director of the Colonial Agricultural Institute in Florence and chief technical advisor to the Ministry of Colonies during the occupation of Ethiopia, speaking with the authority of having been the main agricultural expert in the previous settlement plans for the Cyrenaica (more details below), emphasized the difficulty of transforming a backward country into a major producer of raw materials and food for the empire in a short period of time.[7] In the case of Italian fascist colonialism this was made more problematic by an insistence on settlement with people from the metropole, who would demand that an expensive infrastructure of roads, irrigation, settlement, and technical assistance be already in place.
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Figure 5.1 A 1942 photo of the main building of the Agricultural Institute for Italian Africa in Florence.
(Archivo Istituto Agricola Oltremare, Florence)
But Maugini was no critic of settlement plans for Ethiopia. Although he criticized �capitalist colonialism��the exploration of local manpower for the production of commodities by a few white concession owners, which he identified with the British system�he was an unconditional supporter of the Italian white settlement model already tested in Libya.[8] He argued that the entire colonization effort should be coordinated by the State:
The wealth is achieved by the individual, it is not a gift from the State; but when one wants to transplant an entire race into vast territories, the State must resolutely establish with largeness of means the economic presuppositions for action: we want it to contribute�in well studied form and through the better indicated technical organisms�to the foundations of the large building.[9]

Besides making the case that fascist imperial ambitions for settlement could be achieved only through the State, Maugini was demanding better knowledge of local conditions through detailed surveys of the territory (geological, botanical, soil, entomological, and so on). It is not only, as Helen Tilley as convincingly suggested for the British Empire, that scientists� knowledge of actual conditions in the field put some restraint on imperial visions.[10] Maugini was not downsizing imperial reveries; he was asserting the importance of using the expertise of the technical personnel trained in his Florence colonial institute for Ethiopia to sustain imperial ambitions.
As the Libya experience made clear, the success of the settlement in Ethiopia depended on acquiring enough land to bring in Italian peasants from the mainland. The quickest way to acquire land was to confiscate the estates belonging to the former emperor, the church, and rebels and transform them into lands belonging to the Italian colonial administration. But this was more complicated than just dispossessing the previous elite, for it also entailed displacing a multitude of lifelong sharecroppers who worked the lands of absentee owners. To make things worse, the colonial state took over any land for which Ethiopians couldn�t show proof of ownership or show that it was not under exploration, such as communal lands or lands lying fallow. According to Haile Larebo, �few confiscations were preceded by a proper study of the status of the land.�[11] In the area of Lake Tana alone, around 1,000,000 hectares were transferred to the colonial administration to make space for the planned Italian settlements. Also, in order to avoid fragmentation and dispersion of white settler farms among natives� holdings, colonial agencies promoted exchanges of land offering Ethiopians plots in alternative locations. Because Ethiopian agriculture had been largely under some system of sharecropping, Italian experts argued that although this meant that the property of the land changed hands, most indigenous peasants would actually remain in place working now for the Italian settlers instead of paying a lease as before to the traditional backward Ethiopian elite. This was a complicated process, and in spite of the proclaimed good intentions of respecting local populations more than the French in Algeria or the British in Kenya, local resistance was the norm.[12] Yes, there was plenty of land, but, as Maugini pointed out, �it was not vacant but densely populated and intensely cultivated.�[13]
The first challenge for Maugini and his Florence disciples in Ethiopia was to feed the military and the Italian workers arriving in the colony for the purpose of building a road system. By the end of May 1936, the Commissariat for Migration and Internal Colonization had already dispatched about 92,736 workers for such projects. It is thus no surprise to find that historians of Italian colonialism, when dealing with agriculture, have paid close attention to the problem of increasing wheat production in Ethiopia.[14] In spite of promises published in the regime-controlled press of Ethiopian plateaus producing enough cereals to feed both the entire colony and Italy, in 1936 Ethiopia imported at least 75,000 tons of wheat. In the next year, 128,000 tons of wheat would be imported from Italy. Instead of becoming the granary of Italy, Ethiopia swallowed most of Italy�s food exports. In 1938, without a clear idea of the actual supply needs of the recently conquered colony, Mussolini simply ordered that the empire become self-sufficient in wheat.[15]
Following the example of the measures undertaken in Italy, both settlers and indigenous cultivators were mobilized for a local version of the Battle of Wheat. And, as in Italy, agriculture scientists were expected to play a major role. The Experimental Agricultural and Zootechnic Center for Italian Oriental Africa (Centro Sperimentale Agricolo e Zootecnico per l�Africa Orientale Italiana, abbreviated CSAZAOI) began to operate in 1938, but experiments had been initiated in 1936 at the Agrarian Bureau (Ispettorato Agrario) of Addis Ababa, led by A.�D.�Benedictis and answering directly to the government of Italian Oriental Africa (Africa Orientale Italiana, abbreviated AOI).[16] The first conclusion of the scientists of the Department of Genetics and Plant Breeding of the CSAZAOI was the great confusion of wheat varieties being cultivated by the natives leading to large fluctuations in annual yields.[17] Their breeders� eye and their obsession with pure lines imposed an obvious research program: to undertake pedigree selections of local wheats to produce pure lines selected for resistance to lodging and to rust resistance and their yield. In 1938 experiments were initiated in about 350 lines, which were then distributed through the multiple experimental fields located in the plateau areas�those deemed more appropriate for cereal cultivation and where the first big settlement schemes were established. The strong rusts of 1940, although highly problematic for that year�s production, led to the discarding of most of the lines selected in the previous years and thus constituted a major push for the identification of the most interesting ones. We don�t know how these new breeds were then distributed among white settlers and indigenous population, for it wouldn�t take long for the works to be interrupted by the Italian retreat from the territory in 1941.
In addition to collecting and experimenting with local wheats, the CSAZOI was also responsible for introducing in the colony the high-yield varieties developed by Italian breeders for the Battle of Wheat. The aim was to test these varieties under Ethiopian conditions and to hybridize them with local landraces. The elite seeds were shipped from Italy to Ethiopia through the Colonial Agricultural Institute in Florence led by Maugini. Though Maugini is well known in Italian colonial historiography as an ideologue of Italian imperialism, here I want to emphasize the role of his Florence institute as a center of circulation of seeds between Europe and the Italian African colonies. In 1938 and 1939 the institute shipped about 1,000 varieties of so-called elite seeds from European institutions into Ethiopia, 300 of them cereal ones (wheat, corn, rice, rye, etc.), to be tested by the CSAZAI and its different dependencies in the colony. In the opposite direction, the institute collected from several expeditions through the Ethiopian territory several thousands of samples from local fields to be stored in Florence.
These expeditions constituted the basis of the survey work on the classification of Ethiopian wheats, which led to the important confirmation of the Ethiopian plateau as a Vavilov center of origin for hard wheat together with southwest Asia.[18] According to Nikolai Vavilov�s important theory, the area of the greatest variety of a domesticated plant is also its region of origin, where its wild strains should still exist. Such centers were thus crucial for breeders looking to introduce interesting traits into their crossings.[19] Their importance was asserted by the expedition craze of the interwar period, during which Nazis, Soviets, and North Americans went to the various centers identified by Vavilov in order to control the global genetic resources needed to improve food self-sufficiency through new plant breeds. While Vavilov�s institution in Saint Petersburg would become the first global seed bank, contributing to support Stalin�s projects for industrializing Soviet agriculture, Maugini had similar aspirations for his Florence institute in relation to the Italian colonies: collect diversity in Italian possessions and distribute elite seeds developed by European breeders among white settlers and African peasants.
Hard wheat was not the only interesting crop to have its center of origin in Ethiopia. Coffea arabica also migrated originally from the Ethiopian plateau to the mountains of Yemen and from there into all the other important coffee production areas of the world. Indeed, Italian agronomists were quick to identify coffee as one of the few safe sources of revenues of the new colony.[20] Already before the Italian invasion, 80 percent of the Ethiopian coffee production was being exported and constituted the only major agriculture export of the country.[21] If wheat proved essential to feed the colonial army and the builders of the colonial infrastructure, coffee was the main commodity that enabled Italians to dream of Ethiopia as an important source of revenue. In an alternative formulation, wheat was important so that coffee could be cultivated. Acknowledging the scarcity of data concerning the concrete situation of coffee production in Ethiopia, agriculture experts estimated the total of exports in 1936 to be able to cover a third of Italy�s consumption. In spite of their lack of detailed information, they insisted on the importance of understanding that aggregated production numbers referred to clearly differentiated local realities.
In the eastern regions, in the Harar and the Arussi, there were a few large coffee plantations�some as large as 1,500 hectares�owned by Europeans who bought the properties before Italian occupation and were based on intensive use of wage native labor. These large capitalist operations were surrounded by a multitude of small plots of independent indigenous coffee cultivators. In the valley of the Errer near the capital of the region�Harar, the center of Islamic culture and religion in the Horn of Africa�there were about 10,000 of these small coffee native growers.[22] The coffee type produced in this eastern part of the Ethiopian highlands was the Harari, with characteristically large grains, long shape, and slightly green color. The Harari was the result of the historical transplantation undertaken by Arabs of wild plants from the western parts of the territory, the center of origin of the Arabica, into the valley of the Errer. Italians, in their obsession with condemning the Negus rule, blamed the Abyssinian invasion of the area in 1887 for being responsible for the destruction of many of these Arab coffee plots and their replacement by barley, �thus substituting a rich and promising culture with a poorer one.�[23]
In the west, in the Galla-Sidamo region, conditions were very different. Coffee cultivation here was described as not being far from a recollection activity taking advantage of the profusion of wild plants in the area. This was after all coffee�s center of origin, �an immense region in which coffee inhabits the slopes and the bottom of the valleys between 1,500 and 2,500m above sea-level�. [It] constitutes the most beautiful coffee park in the entire world.�[24] The types produced were the Caffa (from which the word �coffee� derives) and the Ennara, usually sold in international markets as Abyssinian coffee, and that reached much higher values than the Harari.
The diversity of situations posed different challenges to the Italian agricultural scientists arrived in 1936 trusted with the task of increasing Ethiopian production. They had to deal with native populations collecting coffee from the forest in the west; decaying productions by small native cultivators in the east; a few large European capitalist plantations; inexperienced Italian peasants who had no previous knowledge of coffee culture coming into new settlement schemes. Indeed, although coffee is usually associated with the plantation system as was then practiced in Brazil�large monocrop fields making intense use of wage labor�in Ethiopia it should also contribute to make polycultural small white settlements economically viable. As Maugini noted, �the settler didn�t come to Africa to have a miserable life and limit himself to survive. He must, naturally, find the ways to constitute the savings that justify the difficulties he faces.�[25] Coffee embodied for the white settler the promise of a way out of the miserable peasant life of metropolitan Italy. But of course, in Maugini�s view, he couldn�t dispense with the expertise of breeders to make significant progress. To summarize, coffee production condensed all different forms of colonial practices in the territory: capitalist colonization in the form of large plantations, with lands granted to white investors and native populations used as cheap wage labor; settler colonization�Maugini�s preferred type of colonization�with large-scale transfers of peasants from impoverished and overpopulated regions of Italy to farm the lands of the Empire in small holds; natives mobilized to cultivate their own plots of land with cash crops and integrated in the imperial economy.
Edoardo Carlo Branzanti from Maugini�s Florence Colonial Agriculture Institute, later to be a member of the Ispettorato Agrario of the AOI at the capital Addis Ababa, was the scientist responsible for defining the program of coffee research in Abyssinia. This program would constitute the basis for the work undertaken at the experimental post of Malc� established, not surprisingly, in the western region of Galla and Sidamo to take advantage of the area condition as coffee�s center of origin.[26] The problems limiting the productivity of natives� plots were obvious for Branzanti. In the east, cultivators seldom pruned their plants leading to asymmetrical trees with asymmetrical morphologic, physiologic, and production characteristics, making harvesting more complicated as well. In the west, things were even worse with total absence of pruning and the development of excessively tall plants with long thin branches. To the lack of horticultural care one had to add the habit of delaying picking season to reduce labor, thus leaving the fruit to dry in the tree itself or, even worse, picking it from the soil which produced the bad earth taste typical of low-quality coffee.[27] The grim picture offered by Italian experts of local practices also included the non-standardized procedure of drying fruits, mixing green ones with those already dried in the tree, as well as poor extraction methods unable to sufficiently remove impurities from coffee beans. At Malc�, agricultural trials should identify the best practices to be used in the plots of the natives, as well as in those of the Italian settlers.
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Figure 5.2 Coffee cultivation in Galla Sidama, Italian Oriental Africa, 1939.
(Annali Africa Italiana 2, no. 3, 1939: 304�305)
But the major effort was directed at changing the plants themselves. For Branzanti there was no more pernicious practice than that of the Galla and Sidamo natives of cultivating their plots with coffee plants taken directly from the forest or with seeds collected randomly.[28] This explained the great heterogeneity observable in the fields of local peasants, with a great mess of types with different properties concerning yield, maturation, or size of beans, leading to great oscillations in productivity as well as laborious preparation processes. The most important task of a program for increasing coffee production in Ethiopia was allegedly to distribute among cultivators, indigenous or white, homogeneous plants produced by plant breeders at Malc�. In subsequent years, the main activity at Malc� was thus to identify the best-producing coffee plants by their resistance to pests, distribution of flowers and maturation period, annual production of beans, and form and color of seeds.[29] The best exemplars were then to be multiplied in nurseries that should supply coffee cultivators� plots.
Homogenization doesn�t mean diversity didn�t play a role. The point is that instead of having natives tapping directly into it in the Galla Sidamo forests, diversity was to be brought into the Malc� experimental fields as an experimental resource for plant breeders. Indeed, Italian breeders couldn�t have been more enthusiastic about the opportunity of tinkering with coffee diversity at its center of origin where variability was the highest. After domesticizing diversity through their registration techniques, breeders distributed their selected plants by an extended network of nurseries controlled by the colonial agrarian services and intended to standardize the coffee plots of Ethiopia. Every new white settlement and capitalist plantation counted with coffee plants from such nurseries to sustain the new operation. And, again, standardization was not limited to white-owned lands.
By 1940 the Malc� nursery was distributing among indigenous cultivators about 300,000 coffee seedlings starting the replacement of their heterogeneous fields by the selected material of Italian breeders.[30] The strategy was to establish a sort of model plantations among indigenous chiefs (capi indigeni) to whom the plants were distributed, while technicians from the Ufficio Agrario (Agrarian Office) tabulated distances between trees, pruning techniques, harvest schedule, and other details. The success of the program relied on the ability of co-opting indigenous elites. According to the wishful thinking of the agriculture experts, �these oasis of coffee rationally planted� were to convince the rest of the indigenous population to change their cultivation methods.[31] Besides supplying seedlings and offering technical advice, Italian authorities were also to control indigenous coffee fields in order to guarantee the reproduction in local plots of the order first established at the experiment station.
The brevity of Italian rule in Ethiopia doesn�t allow us to take many conclusions about methods of imposing this new order on natives� plots. Official documents constantly refer the need to respect local costumes. Graziani himself pledged to govern Ethiopia as the First Roman Empire had governed its provinces, with the participation �in the imperial organ of the Consulta of the best representatives of the native peoples.� But, as historians of Mussolini�s empire have insisted, the aim of politica indigena (native policy) was to subordinate native population interests to metropolitan politics: �no power-sharing with the ras,� as Alessandro Lessona, Minister of the Colonies overtly confessed, implicitly alienated all local elites that had helped Italians in seizing power from Emperor Haile Selassie.[32] In fact, the delineation of a new entity, the Africa Orientale Italiana (Italian East Africa) bringing together Eritrea, Somalia and Ethiopia, meant elimination of the latter as geographic unit and dismemberment of its previous administrative structure. Also, although the issue of forced indigenous labor is totally absent in the historiography of Italian colonialism in Ethiopia, a few authors do suggest that the scarcity of available workforce would forcefully lead to coercion disguised by the usual rhetoric of the irrational and lazy native trying to escape work.[33]
However, colonial archives do reveal that Italian authorities used monetary incentives for natives to cultivate their lands with coffee, following the rules publicized by the technical services. In the Harar region, in order to revive the locals� interest in coffee cultivation, a decree of January 1937 established a plantation prize of 0.50 to 1 lira per tree of coffee whenever this showed the �rational requirements established by the Agrarian Department.�[34] This 1937 law, together with the above-mentioned reports of distributed coffee plants for 1940, suggest that at the ground level, Italian authorities did count on local previous structures and didn�t just start their imperial undertaking from scratch as the literature tends to emphasize. The willingness to build on preexistent indigenous social structures didn�t necessarily lead to virtuous colonial systems, as we know for many other colonial empires. References made in the Malc� experiment station reports to the future building of a �control system for surveillance of cultivation� and prizes for best practices, are not conclusive about the level of coercion involved in the undertaking.[35]
On the other hand, we know that the expropriation of lands to bring in new Italian settlers or to demarcate capitalist concessions created a class of landless peasants whose only way of paying colonial taxes was to work as wage laborers in cash crop operations either in big plantations or in smaller white settlers� schemes.[36] Coffee concessions contracts granted by the colonial government to Europeans interested in investing in Ethiopia were very clear about how to deal with local populations: �the indigenous population resident in the territory of the concession may be relocated anywhere inside it.�[37] It was expected that these displaced people would now work in the area of the concession. Designs by Italian architects for plantations in Ethiopia show a central section for white farmers including only one room for natives doing the domestic service, while the rest of the indigenous workforce was housed in the outer zone of the perimeter, their huts consistently placed as the first zone of contact in case of attack.[38]
The few settlement schemes undertaken in the brief period of Italian presence in Ethiopia also help clarify the nature of relations that colonial planners had in mind. Italian peasant settlements deserved more elaboration from planners than the capitalist concessions: eight adjoining holdings with triangular shapes were grouped together forming a large square. At the center of the square eight settler houses disposed around a vast courtyard formed the nucleus of a community sharing a bakery and providing the security of about forty armed peasants. In case of attack, the compound could easily be converted into a fort. The 50�60 hectares of land that each settler was entitled to was divided as follows: closer to the house, a small patch for vegetables and fruits for auto consumption; at the periphery, about 20 hectares for foraging and cattle grazing; at the center, the arable land where cash crops could be cultivated, to be worked with indigenous wage laborers. These were housed in huts about 2 kilometers from settler houses.[39] Such scheme, as imagined by the architects of the settlement agency, Opera Nazionale Combatenti (Veterans Association), avoided for security reasons the fragmentation of dispersed farms as the ones the same planners had designed for internal colonization in Italy in the Pontine Marshes. It prevented also the formation of concentrated villages forcing settlers to cover large distances every day, making them vulnerable to indigenous attacks. It is apparent that planners were well aware that white settlement was not appreciated among the local population and that colonization was to be thought of as a military operation even after the territory had been allegedly pacified. The typically fascist military tone was not lost in these projects designed for the reproduction of armed peasants, demonstrating in hostile land the courage and bravery of Italian settlers. As in all other fascist empires dealt with in this book, the empire was thought to reveal the best characteristics of European races.
In spite of all the rhetoric about masses of hundreds of thousands of Italian peasants crossing the Mediterranean to settle in Ethiopia, the data for the Galla Sidamo region�coffee�s center of origin�suggest otherwise. By January 1940 there were no more than two group settlements forming a total of 55 Italian homesteads with a maximum of 50 hectares each, summing together about 2,300 hectares. In the same date there were already also in the Galla and Sidamo about 25 capitalist concessions, the large majority of them coffee plantations. Together they made about 32,000 hectares.[40] The colonial officers justified the low numbers with the fact that Galla Sidamo, although considered the most promissory of all the regions for agriculture production, had been the last part of the territory to be pacified and was thus also the one in which the road network took more time to complete. But the tendency was clear: a much faster pace of growing areas of large plantations than Italian peasant settlements, contrary to fascist propaganda of the �proletarian empire�; increasing control by the colonial agricultural services of indigenous coffee growers practices, that accounted for the largest portion of the region production.
It is probable that in subsequent years, with the development of transportation infrastructure, the presence of settlers would increase, as had happened in Libya. In any case, the emphasis put in coffee production, as one of the main contributions of Ethiopia for the Imperial economy would have had to lead Italian colonial administration to face the double problem of how to guarantee a stable workforce for the growing number of plantations and white settlements and, at the same time, promote coffee production among the natives following the rules established at Malc�. In other words, coffee production was to define much of Italian colonial presence in Ethiopia. Large capitalist plantations using indigenous labor, white settlements of Italian small farmers, and various indigenous production systems were all to be addressed through coffee. But by early May 1941 the East African Campaign led by the British Middle East Command brought Haile Selassie back to Addis Ababa bringing to an end Mussolini�s grandiose visions of restoring the Roman Empire in the Mediterranean.

European Heart of Darkness: Rubber and the Role of Auschwitz as a Colonial Agricultural Experiment Station

The next month, Hitler was launching Operation Barbarossa, which would bring a large portion of eastern Europe under Nazi control and would fulfill, if only briefly, the wildest dreams of producing Lebensraum for Germany in the east. Hitler�s Empire, as any other vast imperial formation, was a combination of different and heterogeneous arrangements.[41] Some territories were simply annexed to the German Reich holding the same status as Germany�s previous provinces and became part of the core of the empire (Altreich); territories such as the General Government or the Reich Commissariat Ukraine were not part of the core but were under German civil administration; occupied territories as those east of the Dnepr river were under direct military rule.[42] Here, I want to suggest that plantation schemes are fruitful historical objects in highlighting the practices of Nazi imperialism in action. For that, I will look at one of Heinrich Himmler�s grandiloquent titles, his nomination in February 1943 as Plenipotentiary for All Issues Related to Plant Rubber (Reichsf�hrer SS als Sonderbeauftragter f�r Pflanzenkautschuck).
The war with the Soviet Union cut the Third Reich from its supply routes for natural rubber from eastern Asia.[43] In fact, the dependency of Germany from imports of natural rubber had been identified in the Four-Year Plan of 1936 as a major weakness of the German economy.[44] The push toward rubber autarky explains much of the investment in the expensive production of synthetic rubber�Buna�by IG Farben and its gigantic facility in Auschwitz.[45] Buna production nevertheless was unable to cover civil and military needs. By early 1941 the Wehrmacht acknowledged that its rubber reserves would only last another month, with the risk of immobilizing trucks and tanks and thus bringing to a halt the entire German war machine.[46] The immediate needs to carry on the war effort were covered by the taking over of rubber stocks from conquered territories, but a more sustainable source was needed.
Taking into account the limitations of Buna production, hopes turned to Taraxacum kok-sagyz, a dandelion-like plant that Soviet plant breeders had been working with since the early 1930s.[47] The availability of kok-sagyz in the Soviet Union was a result of one of Nikolai Vavilov�s expeditions to central Asia in the Tien Shan Mountains, where local people were seen chewing its root. The third Soviet Five-Year Plan would make big investments in cultivating it and in establishing a network of experiment stations from Siberia to Uzbekistan to Byelorussia leading to Stalin bragging by the end of the 1930s that �there is everything in our country but rubber. But after a couple of year we�ll have that too.�[48] German plant breeders were quick to identify the importance of the undertaking and followed Russian efforts closely. In subsequent years they would seize the opportunity opened up by Nazi invasion of the east to plunder Soviet experiment stations and transfer to Germany all kok-sagyz plants and seeds they could find. Much of the research on kok-sagyz undertaken at the Kaiser Wilhelm Institute of Plant Breeding in Berlin was based on taking over the Soviet research program.[49]
Susanne Heim has eloquently narrated this kok-sagyz story in her important volume on plant breeding at the Kaiser Wilhelm institutes during the Nazi years.[50] In this text I make use of archival sources already used by Heim: Himmler�s papers at the Bundesarchiv in Berlin. While Heim revealed the opportunism of scientists in grabbing up the possibilities opened by Nazi rule, I am more interested in revisiting these sources to interpret them through the lenses of colonial history. Indeed, when looking at the archival sources, one may see the similar issues faced by the actors involved in the Nazi rubber story and those in colonial labor regimes. This shouldn�t be surprising, for the issue at stake was no other than rubber, one of the classic ingredients of imperialism, the subject of Joseph Conrad�s Heart of Darkness, epitome of European colonial violence in Africa.[51] As Mark Mazower has already suggested, and as Nazi rubber confirms, the history of the twentieth century fully justifies the description of Europe as a �Dark Continent.�[52]
In the summer of 1941 Hitler demanded that 400,000 hectares should be reserved for rubber plants cultivation in the invaded areas of the east to meet German needs. Following the F�hrer�s will, kok-sagyz was to be intensively explored in the war years as a substitute for natural rubber. Hans Stahl�s report of May 13, 1943, written after his expedition through the Ukraine as head of Himmler�s new office as Plenipotentiary for All Issues Related to Plant Rubber, is revealing of the colonial nature of kok-sagyz.[53] Stahl, a Navy officer, had been chosen because of his previous experience of heading the Krupp subsidiaries in northern Caucasus and of his fluency in Russian. His main task was to travel in the new conquered lands to inquire about the possibilities of extending kok-sagyz cultivation areas. In this first report he expressed his joy with the fulfillment of the target of 25,640 hectares planted with kok-sagyz for the Ukraine for the year 1943. Stahl emphasized the fact that this was done at about 6,700 farms, on each of which about 3� hectares were planted with kok-sagyz.
This was a production system close to the ones established by European colonial powers in the tropics after slavery was abolished, with seeds distributed to indigenous population mobilized to grow a cash crop on their own plots, instead of the traditional plantation scheme in which indigenous people were forced to move to a plantation owned by a white owner. Apparently, there were no plans to distribute kok-sagyz seeds among German settlers in the east, its cultivation deemed too harsh for the master race. As it was typical of such systems, the biggest challenge was to convince the indigenous people of their interest in a cash crop that demanded fertile soils and painstaking care for its growing and that had no nutritional value, thus jeopardizing local food security. As Stahl candidly acknowledged, Ukrainian �rural populations understandably don�t have much enthusiasm for kok-sagyz, since it has no direct use for them.�[54] Not far from the Italian prizes for coffee growers described above, but closer even to the forms of payment of rubber trees tappers in the Amazon or in western Africa, Stahl described the scheme of prizes put in place by the Reich Commissariat of the Ukraine (RKU) to promote kok-sagyz seed reproduction among local peasants.[55] Points could be traded by �textiles, vodka, salt, sugar, etc.�[56] For a kilogram of seeds the peasant got 600 points, with 100 points corresponding to 100 cigarettes, or a liter of schnapps, or a kilogram of sugar. Stahl saw it doubtful that such generosity could be sustained in the future, considering that it was reasonable to think of a productivity of 5 kilograms of seeds per hectares, which translated to 30 liters of schnapps per hectare. More than that, in subsequent years the prize system was to be extended to root production�where the latex content of the plant was located�which demanded less largesse in the distribution of goods to the local peasants.[57] Or as Hitler famously professed, as their land was taken, Ukrainians could be given �scarves, glass beads, and everything that colonial peoples like.�[58]
The natives in question were the local populations of eastern Europe under German occupation that had not been transferred or exterminated to make space for German settlers. The system was built on previous Soviet efforts of kok-sagyz cultivation in the area, replacing collectivist production with a colonial cash crop scheme relying on cheap indigenous labor. If Ukrainian peasants were resentful of Bolshevik previous imposition of kok-sagyz cultivation, they demonstrated the same unwillingness to plant it under the new German imperial rule.[59] After all, the Ukraine areas that Stahl visited in his trip were part of the Bloodlands, the epithet Timothy Snyder gave to the parts of eastern Europe that suffered the successive rule of Nazi and Soviet empires.[60]
While in zones faraway from the front, such as the Warthegau or Danzig-West Prussia, Himmler�s push for rubber production had to be balanced by the interest of the local civil administration as well as the Food and Agriculture Ministry in pursuing food crops, in the Ukraine, problems were even more complicated.[61] According to Stahl�s report to Himmler for the year 1943, much of the lack of enthusiasm for joining kok-sagyz production was explained by the war situation leading to the �passive resistance� of the locals.[62] Also, when peasants were willing to embark in cash crop cultivation, kok-sagyz faced competition from that other profitable colonial crop�tobacco�a commodity in high demand in the Reich.[63] Things tended to get only worst with the labor roundups launched by Fritz Sauckel, who by mid 1943 had already consigned about 2.8 million new workers to German factories.[64] Sauckel�s manhunts in the countryside were especially violent, with Alfred Rosenberg himself, the Reich minister for the east, warning that the roundups fomented partisan-resistance in the eastern territories as peasants fled to the bands. As acknowledged by Stahl, kok-sagyz cultivating areas were specially affected by Sauckel�s initiatives.[65] It shouldn�t be lost that such roundups were part of the repertoire of European colonial administrations, moving natives by force to work in plantation schemes, infrastructure building, or mining compounds.
Partisan presence in the occupied regions significantly hindered cultivation activities. Quoting agriculture officials of the local Nazi civilian administration, Stahl estimated that 15 percent of farmland in the Ukraine was situated in areas menaced by partisans, compromising production predictions for the year 1944.[66] Such comments were of course made before Germany�s evacuation of much of the region in autumn 1943. As is well known, Himmler responded with a heavy hand. Immediately after Hermann G�ring�the head of the Four-Year Plan�confirmed Himmler as Plenipotentiary for Plant Rubber on 9 July, 1943, he ordered the entire population of the partisan-infested areas of northern Ukraine and Byelorussia to be cleared out.[67] The depopulated lands were now a tabula rasa to be occupied by state-owned plantations for the cultivation of kok-sagyz. Himmler was also convinced that the destruction of a field of kok-sagyz�a tuber that had to be uprooted- was much more difficult for partisans than to sabotage grain fields. Instead of the previous system of �natives� working their own plots, the plan for these areas along the Ukraine/Byelorussia border was to establish labor camps for women and children, adjacent to kok-sagyz plantations managed by the SS. Women and children�s hands were considered more suited to the weeding and harvesting associated with cultivation of kok-sagyz. Insofar as this was a plant exotic to eastern Europe and that only recently had been domesticated, it is no surprise to find out the need of painstaking work involved in its cultivation. The colonial repertoire invoked in this case is that of the traditional plantation, with forced labor living in communal barracks working for the colonial master. The incentive system for these laborers was substantially different from the one used to lure local peasants to cultivate their own land. The best collectors were to be awarded used shoes, suitcases, and razors by the local SS supervisor. Himmler even asked Oswald Pohl, the responsible for the economic administration of the SS, about the possibility of offering watches as prizes to the best collectors.[68]
Either in SS-managed monocrop plantations or in areas in which kok-sagyz divided space with other crops in local peasants� plots, the first targets for partisan activities were the Landwirtschaftsf�hrer (agricultural leaders) in charge of controlling cultivation. According to Stahl�s account, from November 1942 to May 1943 one of the economic commandos operating in northern Ukraine had already lost 18 of its Landwirtschaftsf�hrer. Higher in the hierarchy were the Sondernf�hrer, agriculture experts responsible for technical advice, propaganda, and overseeing the distribution and collection of seed and roots in each of the 66 cultivation districts (Bezirk). Crucially enough, they controlled the recollection of seeds and the storage of roots and produced maps detailing production and areas under cultivation. Overseeing the entire system for each of the four cultivation regions into which conquered eastern Europe had been divided�Warthegau, Danzig, Westpreussen (I); Mitte (II); Ukraine West (III); Ukraine East (IV)�were the regional directors (Leiter der Anbaubereiche).[69] Typical of Nazi colonial administration in the east, this rigid hierarchy built around rubber production was oiled with personal gifts of liquor and cigars.[70]
In February 1943, Oswald Pohl communicated Himmler that the plans for 1944 were to increase production of rubber from kok-sagyz to 8,000 ton, corresponding to an area under cultivation of about 100,000 hectares.[71] This was far from the 400,000 hectares Hitler bragged about in 1941. Things would only tend to get worse, with the Third Reich shrinking at fast pace after the Soviet counterattack and the increasing difficulty of finding indigenous labor. This was apparent in one of the largest plantations directly managed by the Cultivation and Trials Department of Himmler�s Rubber Plant Group of the Four-Year Plan, the Jagielnica estate in the district of Czortkcow in Galicia. About 300 Jewish camp inmates were employed to cultivate its 1,570 hectares in 1942�43. But after repeated demands to increase the number of forced laborers to 1,500 by the SS estate managers trying to pressure the authorities of the General Government to dispense some of their Jewish inmates, this was refused by a clear lack of local manpower.[72] These rivalries and difficulties in coordinating among local government, the SS, and Sauckel�s labor roundups, are well known among historians of Nazi occupation of the east. In spite of constant mentioning of efficiency by the perpetrators of the Holocaust, colonial machines tend in fact to be messy. That was also the case of one of the central elements of the entire system of rubber production�Auschwitz.
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Figure 5.3 A map of areas in Nazi eastern Europe cultivated with kok-sagyz. Dotted half-circles denote areas of cultivation abandoned after to the Soviet counter-attack; black half-circles indicate new areas under cultivation in 1944.
(Jahresbericht der Gruppe Anbau und Versuchswesen f�r die Zeit vom 1. Januar 1943 bis 31. Dezember 1943, Bundesarchiv, NS19/3919)
The first large scale planning for Auschwitz in Himmler�s grand scheme of the settlement of the east was to convert the area into a large experimental estate providing German settlers with training and �house nurseries, for the production of seed corn, garden seeds, berries, fruits,� and livestock (horses, pigs, cattle, hens).�[73] Rudolf H�ss, the Auschwitz commandant appointed in May 1940, couldn�t be more enthusiastic about the prospectus of fully transforming his modest camp, destined until then to be no more than a regional prison for recalcitrant Poles waiting to be sent west as slave laborers. This was also his opportunity to finally fulfill his dream of having his own manor. Here is how H�ss described his visit to the Reichsf�hrer SS in November 1940: �Himmler became very lively and began planning, issuing one directive after another, and made notes about all the things that needed to be done in the estates around Auschwitz�. Certainly there were enough workers available. Every necessary agricultural experiment was to be tried there. Huge laboratories and plant cultivation departments had to be built�. The marshlands were to be drained and developed�. He continued with his agricultural planning even down to the smallest detail.�[74] The projected 10,000 inmates of the camp were to serve first and foremost the works of establishing this gigantic agricultural experiment station.
Himmler�s pastoral dreams for Auschwitz would radically change when IG Farben expressed interest for building in the area a gigantic chemical plant for the manufacture of synthetic fuel and rubber (buna).[75] The town of Auschwitz would still be a model settlement, but now inhabited by German engineers, clerks, and specialized workers recruited to a factory built on the comparative advantages of the place: a railway intersection, with abundant water sources, and offering a cheap labor force provided by the mass of prisoners managed by Himmler�s SS. In subsequent years a continuous stream of non-Jewish and Jewish laborers would be sent to Auschwitz to work in the chemical factory under horrible conditions�the death toll was of about 35,000 workers�although the large majority of the Jews that arrived from 1942 on went directly to the gas chambers. By then, most of the killing by the Nazis of Soviet and Polish Jews had already occurred (through shooting or gassing on site across occupied eastern Europe), and Auschwitz would mainly receive Jews from France, Belgium, Netherlands, Italy, Greece, and Hungary, deported not as labor force but to be exterminated. Auschwitz had thus the double nature of labor and death camp, setting it apart from most other camps that were either dedicated to one or the other. Its total death figures are around 1.1 million, including about a million Jews.[76]
The scale of the mass killing at Auschwitz-Birkenau justifiably diverted historians� attention from the agricultural dimensions of the place. But it shouldn�t be forgotten that the original plan for the conversion of the area into an exemplary rural area was not put aside when it also became an industrial site and an extermination camp. During the entire lifetime of the camp, inmates, mainly women, with total lack of machines and under the hardest imaginable conditions, secured riverbanks, dredged fishponds, dug drainage ditches, and cleared tree stumps in cultivation fields. The violence involved was unbearable. Rebellions were suppressed by means of mass executions. This book doesn�t have anything to add to the descriptions of forced labor and death at Auschwitz. But it does want to emphasize that the agricultural dimension is a crucial one to understand the nature of the place and its role in the Nazi empire. For Zygmunt Bauman, the Nazi modernist state assumed the role of the gardener, cutting here, trimming there, and cleansing the place of menacing pests, with people in place of plants.[77] But agriculture was more than just a metaphor; it embodied the Nazi empire, built on mass killing and over exploitation of �inferior races.� The ethnic cleansing of eastern Europe was a first step in the building of Nazi alternative modernity to which German rural settlements were central. Auschwitz not only made space for German settlers by eliminating Jewish populations in its gas chambers; it also provided the technological infrastructure for German expansion in its role as �Agricultural Experiment Station for the East.�[78]
As Mussolini, Hitler also insisted that his empire was different from previous ones due to its insistence on settlement and Lebensraum. But the main agriculture project undertaken at Auschwitz, the cultivation of kok-sagyz, wasn�t directed at German settlers. In addition, it relied on underpaid or forced indigenous labor, an arrangement common to all other European empires, fascist Italy included, as we just saw. After Himmler�s first visit to Auschwitz in March 1941, he ordered the further extension of the camp, emptying seven villages of Polish inhabitants, Rajsko among them. The 3,800 hectares of this sub-camp (Nebenlager) would include, besides the SS Hygiene Institute, a poultry farm, a facility for animal breeding for biomedical research, a pond for fish breeding, a vegetable garden, an orchard, and a plant-breeding unit. In the beginning, inmates would walk back and forth daily the 3 kilometers from Rajsko to Auschwitz main camp, but in June 1943 two new barracks were built to house the female workers of the gardening and plant-breeding commandos. Although these had no running water, the conditions were much better than in Birkenau, with easy access to fresh food and, decisively, without the physical punishments that reigned in the main camp. Discipline among the detainees was in fact enforced by menacing transfers to Birkenau.[79]
We don�t know many details about all those agricultural projects at Auschwitz, but the story of breeding of a rubber substitute is well documented.[80] The plant-breeding practices undertaken at the Rajsko camp don�t seem too different from the undertakings dealt with in previous chapters in other agricultural experiment stations, with the obvious distinguishing notorious feature of the use of female forced labor for conducting experiments. In 1945 the Commando Plant Breeding of the camp counted with 150 female inmates, under the direction of Joachim Caesar, an SS Obersturmbannf�hrer with a doctorate from the University of Halle and who had headed the Training Office of the SS Racial and Settlement Main Office.[81] The aim was to produce, through pedigree breeding, pure lines of kok-sagyz with roots with high latex content, multiply them, and research optimal cultivation conditions.[82] Seeds were first sown in a greenhouse from which plants were reproduced through vegetative means from cuttings from the root section. Each woman was responsible for gathering the data from 1,000 plants: date of first leaves, size of leaves, date of flowering, size and quantity of flowers, and date of first seed. The more promising exemplars were reproduced through inbreeding and gathered in protected individual 20-by-20-centimeter boxes covered with tulle to avoid cross-pollination.
This book doesn�t explore the important gender dimensions involved in plant breeding and the repeated references to the alleged advantages of employing women in practices demanding careful handling and precise registration. But it should be noticed how gender and labor interact in this story: while men were used as forced labor in the industrial IG Farben chemical complex, women were the gardeners and computers of the plant-breeding operations. Auschwitz reproduced the gendered colonial labor division at work of the Third Reich beyond the area delimited by barbed wire: while men were rounded by Sauckel�s forced-labor operation to work in German industries, women (as well as children) were put in barracks adjacent to SS-managed rubber plantations. Significantly, this was a division also common in European colonies in Africa, with women forced to cultivate cash crops while men were rounded seasonally by the colonial state to work in road building or in mining.
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Figure 5.4 Physiological analysis of rubber rich kok-sagyz root.
(Jahresbericht 1942/43 der Gruppe Z�chtung, Bundesarchiv, NS 19/3919)
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Figure 5.5 Experimental plots of kok-sagyz at the Rajsko subcamp, part of the Auschwitz complex, 1943�44.
(Bundesarchiv, Bild 146�2007�0095)
I insisted above on the importance of registration practices for plant breeding and one would think forced labor would be particularly prone to the repetitive, monotonous, and tiresome job involved in producing pure lines. Interestingly enough, the inmates� oral accounts of sabotage referred the easiness of making all the effort irrelevant by just messing with the records of each plant.[83] As terrorists identify the critical points of an infrastructure, so the inmates had no doubts about the centrality of keeping good records for scientific plant-breeding operations. We don�t know the actual dimension of the sabotage, but it seems that even in an over controlled space as the one of the concentration camp it was impossible to follow each single move of the inmates.
The best lines were transferred to the cultivation fields outside the greenhouse to investigate growing conditions and to reproduce enough seed to be distributed among different experimental plots across eastern Europe to test behavior under diverse environments. Local agricultural experiment stations were responsible for the adaptation of Auschwitz breeding lines in the different occupied areas.[84] Also, a few farmers were chosen for reproducing seed from supplies dispensed by Auschwitz that would then be distributed to the actual cultivation sites. In the opposite direction, if the first seeds had arrived in Auschwitz through the plundering of Soviet breeders previous efforts, each Sondernf�hrer was now to send back to Auschwitz the most promising kok-sagyz plants found in their fields.[85] As in the other cases dealt with above, Auschwitz can be perceived as a center of circulation, with seeds coming in and out through which it sustained colonial plantations providing the empire with key raw materials through the exploitation of indigenous labor force.
Historians may will to insist that stories such as the one of Nazi rubber substitute only prove the irrationality of Himmler and the Nazi elite in general, describing it as �purely a matter of prestige,� characteristic of figures always more concerned with grandiose visions than with effective results.[86] The doubtful historical relevance of kok-sagyz seems confirmed as well by the meager results of the endeavor, for no more than a few hundreds of tons were ever delivered to the Reich. I would like to contend that such metrics of success and failure, a metrics put in place by the very same historical actors, doesn�t account for the significance of the case in question. The historical importance of kok-sagyz doesn�t prove the alleged irrationality of the Nazi regime. It shows instead the scandalous continuities of Nazi colonial Europe with colonial situations in Africa.
First, one should consider that similar projects by other countries prove that Nazis were not alone in searching intensively for alternative sources of rubber during World War II. Every major power had a program to increase rubber output, programs that only made sense in the particular conditions of the war. Besides the Soviet case, on which, as mentioned, the Nazi one was built, it is important to acknowledge in particular that the United States made huge investments on research for domestic production of rubber through kok-sagyz. The federal government subsidized experimental work on kok-sagyz in dozens of states, having built a pilot plant near Philadelphia. Besides the multiple problems with pests and weeds, American enthusiasts of the rubber substitute also faced the challenges posed by a plant requiring continuous hand care. If Nazis relied on Himmler�s control of an immense pool of forced labor to overcome the lack of interest of local peasants to cultivate kok-sagyz, the hiring of migrant workers by American farmers proved that the scheme would be very difficult to implement in the United States: many members of a Jamaican contingent hired to cultivate a kok-sagyz field in Wisconsin refused to work on the cold and rainy autumn days as demanded by the fragile plant.[87] In fact, from June 1944 on, most of the breeding works in the US had stopped. Even under conditions of mobilization for war, the US government did thus not impose the kind of control over labor that the Third Reich did.
Disturbingly enough, this was apparently not true for other European empires. Gaullists mobilized in early 1942 thousands of forced workers for the natural rubber plantations of French Cameroun. In Tanganyika (today Tanzania), in March of 1942, British authorities conscripted about 11,000 indigenous people for periods of twelve months to work on rubber plantations previously owned by Germans.[88] The difference of these cases with the Nazi colonial system is that once the war came to an end both the French and British empires gradually accommodated indigenous demands for better labor conditions and possibilities for social mobility. This didn�t prevent African independence movements; indeed, it may have accelerated them. It was much more than the Nazis had ever offered to the eastern European populations. As was argued above, the colonial trajectories identified by Frederic Cooper that opened historical dynamics in French or British Africa were just not available for fascist empires.
My main argument for taking a close look at kok-sagyz is its ability to reveal the nature of Nazi colonial rule in eastern Europe�that is, the nature of the would-be destiny of those native populations not removed to make space for German settlers. They would either cultivate a cash crop in their own plots for which they would be underpaid and that jeopardized their food security, an arrangement typical of many other colonial situations, or they would be forced to do it in more brutal conditions in SS-managed plantations, a reality that had already disappeared of most European colonies of the time. Auschwitz not only contributed with its gas chambers to realize the Nazis� dreams of a European continent emptied of Jewish people; it also sustained, through its kok-sagyz seeds, a new colonial order and its forced-labor regime. The apparent minor agriculture projects of the camp call attention to the past colonial future of the Third Reich. They reveal a Nazi New Order in Europe only too familiar in other continents under European colonialism. Rubber production from kok-sagyz never reached significant production levels, but the pure lines with high latex content coming out of Auschwitz made plausible Himmler visions of SS-managed plantations throughout the steppes of eastern Europe, supplying the Reich�s war machine. Himmler�s monstrous dreams originated from his irrational racist ideology, but they were converted into alleged feasible projects by the making and growing of technoscientific organisms, in this case, high-latex kok-sagyz.

Cotton Breeding and Portugal�s Colonial Regime in Mozambique

Aur�lio Quintanilha (1892�1987) had very different political allegiances from those of Armando Maugini, the main colonial agriculture expert of fascist Italy, or Joachim Caesar, the head of the Auschwitz plant-breeding research. The Portuguese scientist biography seems to confirm instead the traditional narrative about the difficulties of conducting scientific research under fascist regimes. Quintanilha�s dismissal and compulsive retirement in 1935 from his position as Full Professor of the Botanical Institute of the University of Coimbra, when his scientific reputation in the field of cytology and genetics was indisputable, is in accordance with the well-known purges of scientists under the dictatorial regime that ruled Portugal from 1926 until 1974.[89] His expulsion of the University was part of the Portuguese version of Gleichschaltung imposed by the 1935 decree that ordered the �retirement or firing of civilian or military State functionaries who have revealed or reveal a spirit of opposition to the fundamental principles of the Political Constitution [of 1933] or that don�t guarantee cooperation in fulfilling the superior ends of the State.�[90] The decision by the Minister of Education, Eus�bio Tamagnini (a physical anthropologist at the same University of Coimbra, an enthusiast for eugenics, and a local leader of the fascist movement�the blueshirts) to shut down Quintanilha�s laboratory has been perceived as proof of the antiscientific nature of Salazar�s dictatorship.[91] By denying Quintanilha access to his laboratory, the results of seven years of research on cytology and genetics of fungi were totally lost.
In addition, Salazar, who had been also a professor of financial sciences at the University of Coimbra, felt strong personal reluctance toward Quintanilha, a supporter of anarcho-syndicalism who embodied all he stood against. In the years they coincided in Coimbra, the would-be dictator would even refuse to shake hands with him. Salazar, always in his severe black suit, felt insulted by a character that dared to show up in public wearing tennis sportswear and exhibited the cosmopolitan manners earned in his Berlin and Paris years.[92]
In 1936, after the shutting down of his laboratory, Quintanilha escaped the regime�s repression and left Portugal for France to work at the Parisian Natural History Museum. But four years later fascism would stand on his way again. He voluntarily joined the French Army to fight the Nazi invasion of France in 1940, and after the defeat he returned to Portugal where his previous scientific connections promised him a warm welcome. His fellow geneticist Antonio C�mara, not making much of a case of political divergences, assured Quintanilha of a position at the National Agricultural Experiment Station. Although C�mara, as we saw in chapter 2, was one of the main figures of the scientific establishment of Salazar�s New State, the dictator himself interceded personally to prevent Quintanilha to be hired by the Experiment Station. In the next two years, Quintanilha could only count with a part-time job at the institution�s canteen to maintain himself and his family.
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Figure 5.6 Aur�lio Quintanilha speaking at a conference in 1933.
(Arquivo Torre Tombo PT/TT/EPJS/SF/001�001/0025/0310H)
In 1943, Quintanilha was finally recruited by the Board of Export of Colonial Cotton (Junta de Exporta��o do Algod�o Colonial�JEAC), to direct the newly created Center for Cotton Scientific Research (Centro de Investiga��o Cient�fica Algodoeira�CICA) in Mozambique, Portugal�s colony in Eastern Africa. Quintanilha was thus sent to a far-away post, isolated from the political intrigues of the metropole, following the regime�s policy of sending opposition members to its African Colonies. He would remain in Mozambique until 1982.
I intend to suggest that his Mozambique years shouldn�t be seen just through the lens of forced internal exile. Delving into Quintanilha�s scientific practices by paying attention to his object of research in the period�cotton�reveals the limits of the traditional historical approach of studying the relations between science and fascism as two separate entities. This is in fact an extreme case in which the individual political preferences of a scientist, totally contrary to fascism, prove to be irrelevant when inquiring the role of his research for the expansion of the regime. One of the scientists more vocal in his opposition to Salazar became involved through his apparent innocuous scientific practices in what was probably the darkest story of Portuguese fascism.
The Berlin Conference of 1885 that officially launched the scramble for Africa granted Portugal formal control over the territory of present day Mozambique. Portuguese presence in the territory in the first decades of the twentieth century was nevertheless limited, as it had been in the centuries before, ceding large plots of land to chartered companies formed by international capitals with discretionary power inside concessionary areas. Most of the income of these companies derived from extracting taxes from African populations living under their domain and exporting conscripted labor to South African gold mines or Katanga copper mines. The economy of Mozambique was totally dependent on its neighbors, with railways transporting ores from South African and southern Rhodesian mines to be shipped at the Mozambican ports of Louren�o Marques and Beira, and returning in the opposite direction carrying conscripted laborers to work in the mines. Salazar�s New State would demand more from a territory that was supposed to provide raw materials and markets for metropolitan industries.[93]
The enthusiasts of the imperial vision were not limited to industrialists dreaming of colonial markets. Young army officers also called attention insistently to the danger of occupation by rival European powers of the country�s African possessions due to scarce Portuguese presence on the ground. These officials would be instrumental in the military coup of 1926 that inaugurated the dictatorship, which assumed as one of its main tasks the �nationalization of the empire.�[94] The phrase meant not only that Portuguese national life would be geared toward the empire but also that life in the colonies would have Portugal as its main referent. In 1930, the Colonial Act, issued when Salazar assumed temporarily the post of Minister of the Colonies, solemnly institutionalized the relations between Nation and Empire: �It is in the organic essence of the Portuguese Nation to undertake the historical function of possessing and colonizing overseas domains and to civilize indigenous populations.�[95] One could find this same imperial rhetoric among the leaders of the previous Republican regime, but the push for Empire would be greatly intensified under Salazar�s dictatorship. In fact, the building of an imperial bloc would become one of the defining features of Portuguese fascism. Significantly enough, the regime would not end until 1974, when there was a �red carnations revolution� led by young military officers refusing to keep fighting the independence movements in Guinea Bissau, Angola, and Mozambique. With the empire in question, the regime finally disintegrated.
When Salazar first came to power in 1928, the fast-growing Portuguese textile industry�it quadrupled its size between 1901 and 1924�was getting no more than 1 percent of its ginned cotton from the African colonies, buying huge amounts of North American and Egyptian cotton in the world market thus decisively contributing to the negative balance of payments of the State.[96] The above-mentioned charted companies in Mozambique were repeatedly denounced in Portuguese press, both because of their foreign capital basis and their inability to transform Mozambique into a territory supplying Portuguese industries. Already in 1926, the newly inaugurated dictatorial government launched legislation to bring to an end the domain of the chartered companies, replacing it in large areas with the so-called cotton zones. Inside these perimeters, concession holders had purchasing exclusivity over peasants� production at prices fixed by the government. The holders bought, ginned and exported to Portugal all the cotton produced inside their zones. Concession holders were entitled to force local native populations to cultivate cotton through physical coercion, an arrangement directly inspired by the Belgian colonial rule in Congo, which according to Portuguese colonial officials had achieved �brilliant results.�[97]
Through the new labor legislation issued in 1928, the previous system of forced labor of rounding up natives and displacing them to plantations was replaced by forced crop cultivation requiring agriculture workers to remain in their own villages and work their own land, producing cash crops to be sold to the concession holder. In spite of the joint efforts of concessions� overseers and colonial agents, the main objective of incorporating indigenous population into capitalist production of commodities for the metropole was hard to achieve, with only 80,000 peasants, out of a total population of more than 4 million, incorporated into the cotton system by 1937.[98] The colonial authorities were especially concerned with the provinces of northern Mozambique and its population of two and a half million people occupying an area four times the size of the Metropole and with no visible contribution to the economical welfare of the Portuguese empire.
In 1938, Salazar�s New State created the Board of Export of Colonial Cotton (Junta de Exporta��o do Algod�o Colonial), an economic coordinating organ, part of the corporatist structure institutionalized by the constitution of 1933 that made it the more developed corporatist regime of the fascist family. The Board not only organized cotton exports from the colonies; it also intervened directly in the process of capturing the peasantry for cotton production. The Board designated the areas in each concession for growing cotton, and, in accordance with the standardization tasks of many of the corporatist organisms, it also defined the various qualities of cotton and set the price paid to the peasants by concessionary companies and to the concessionary companies by Portugal�s textile industry. With the colonial state guaranteeing cotton purchase price independently of prices in international markets, concessionaries were quick to intensify its efforts to force natives into production. In 1940, only two years after the Board implemented its new system, there were already, and only for the northern provinces, about half a million natives incorporated in the cotton regime. For the entire territory of Mozambique the numbers reached about 800,000. From 1942 to 1946, out of a total of 28 million tons of cotton imported by Portugal, 24 million were produced in the African colonies. Cotton had become in a few years the first Mozambican export, the northern region producing about 60 percent of all colonial cotton.[99]
These numbers that delighted Salazar and strengthened his imperial vision were directly related to one of the darkest pages of Portuguese colonialism. Historiography has detailed the brutal character of Portugal�s cotton regime and its systematic use of violence. Daily beatings and whipping by colonial officers and concessionaries� foremen were the norm to force peasants into cotton plots and leave to second place food crops. Allen Isaacman offers a detailed survey of the grim stories, rumors, gossip, and songs depicting the colonial state sanctioned violence spread out through the Mozambican countryside.[100] As a case in point, consider the guerrilla war for Mozambican independence begun in 1961 by FRELIMO in those northern cotton districts where the culture was more present, when several thousand cotton growers demonstrated for better labor conditions. There are many different versions of what happened in the village of Mueda, but Eduardo Mondlane, the founder of FRELIMO, had no doubts about making the killing of unarmed protesters by the colonial police a founding myth of the would-be postcolonial country, converting the cotton regime into the main symbol of Portuguese oppression.[101] In his book Struggle for the Independence of Mozambique, published in 1969, the same year he was murdered by Portugal�s secret police, Mondlane recollected various statements of poverty, violence, and hunger associated with the cotton regime.[102]
It was in the brutal context of the cotton regime that the anarcho-syndicalist Aur�lio Quintanilha was supposed to lead the Center for Cotton Scientific Research (Centro de Investiga��o Cient�fica Algodoeira�CICA). The Center created in 1943 was the scientific branch of the Colonial Cotton Board, with several disciplines gathered around one unique object: cotton. To cover the multiplicity of issues related to cotton were created the departments of genetics, entomology, soil, botany, phytopathology, fiber technology, agricultural engineering and regional experiment stations.[103]
The establishment of a network of experimental fields distributed through the entire Mozambican territory was CICA�s first realization. Essays on 39 experimentation sites offered basic results about proper sowing timing, behavior of different breeds, and cultivation rotations.[104] More than anything, these first essays covering the different regions should produce enough information on the fundamental issue of where to plant cotton. The policy of just enrolling through coercion a growing number of natives led to the cultivation of cotton in improper areas with fast erosion of soils in vast areas.[105] Textile factory owners in Portugal also complained about the lack of reliability of colonial cotton with large annual variations of quantity and quality. In 1945, the number of cotton producers began to decrease and would stabilize around 500,000 for the next two decades, with some of the previous cultivated areas even being interdicted for cotton production. To compensate, cultivation was to be intensified in the most suitable ones.
Together with the scientists responsible for the network of experimental fields, CICA researchers surveyed the territory of Mozambique in function of cotton production. During the rainy season botanists and soil scientists collected and analyzed data available on climate, geology, vegetation, and demography of the colonial province. When dry season arrived brigades of scientists crossed the country collecting samples of soils and plants, making socio-economic inquires to local populations, and marking areas for cotton cultivation in topographical maps. In 1955 all this work would be brought together in the thick volumes of the �Ecological-Agricultural Survey of Mozambique,� the first of such surveys to be completed for Portugal�s colonies.[106] The research center was thus able to produce an invaluable tool in the form of maps detailing the areas more suitable for cultivating cotton.
The Portuguese scientists, led by Quintanilha, were following the example of experiment stations in neighbor regions whose experience they were aware of by constant trips to Egypt, Congo, Sudan, Uganda, Nigeria, Rhodesia or South Africa. Portuguese scientists published detailed reports of research facilities of the British Empire Cotton Growing Corporation (ECGC).[107] The ECGC and its network of experiment stations in the British colonies was in fact the main international model for the Portuguese center. Probably the most direct influence of the ECGC was the import of breeds developed by its Barberton station, in the Union of South Africa, which accounted for the vast majority of cultivated cotton in Mozambique. The great advantage of the breeds developed at Barberton by F.�Parnell in the 1920s, particularly the famous U4, was their resistance to Jassid, an insect pest that constituted one of the main obstacles to the success of cotton in Africa, and that it was thought inhibited any cultivation in the southern region of the continent.[108] The fascist regime liked to emphasize the continuous presence of the Portuguese in Africa since the fifteenth century, but its most ambitious colonial undertaking, the cotton scheme, relied not only on the example of the Belgian scheme but also on British initiatives.
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Figure 5.7 The experimental network of the Centro de Investiga��o Cient�fica Algodoeira.
(F. Neves Evaristo, �The assessment of losses caused by insects on cotton in Mozambique,� Agronomia Mo�ambicana 1, no. 4, 1967: 191�199)
As the officers of the Board of Export of Colonial Cotton delimited cotton zones, state and cotton companies� officers registered natives inside those areas as cotton producers. Each producer received a card which he should always carry with, documenting age, residence, size of cotton field, type and qualities of seeds received, number of times the field had been weeded, quantity and quality of the produced crop, and other details.[109] Thus, as in many other examples of designed agriculture schemes throughout the African continent, indigenous individual identity was indistinguishable of the condition of cash crop grower.[110] Indeed, this was the core of Portugal�s civilizing mission, transforming �lazy natives� into proud hardworking laborers, even if for that, as the board officials dully observed, physical coercion had to be employed.[111]
The U4 cotton looked like the perfect tool to attain such objective. In spite of the disadvantages of this strain of producing short cotton fibers and small capsules (which meant low productivity), the U4 was resistant to Jassid (its main characteristic) and proliferated under very different climatic and soil conditions.[112] If it were not for the qualities of the U4 it would be hard to explain how Mozambican cultivators, growing the crop entirely manually, in small plots of scarcely more than 1 hectare, without the aid of any farming implements, and dealing with an unstable climate, were able to produce those quantities of cotton in the 1940s that thrilled both Salazar and the Board technicians.
Much of the initial breeding work held at CICA was thus to adapt the Barberton varieties to local ecological conditions by using selections of the U4 strain aiming to enhance productivity and the technological properties of the fiber. A constant selection effort was also necessary to avoid the degeneration of the cultivated varieties resulting from crossings with previously planted varieties by insect pollination or poor seed isolation, in order to keep the good properties of yield, fiber quality, and resistance to diseases or plagues. Each of the regional experiment stations, controlled by the Research Center, performed essays testing different selected seeds under different conditions of fertilization, pest control, sowing timing or rotation of cultures. Until the CICA began to operate in Mozambique, the U4 seeds were imported from South Africa, with two big deliveries in 1937 and 1940.[113] In subsequent years, in addition to imports from Barbeton as well as from Namulonge in Uganda, CICA breeders released their own strains from selections of the British Empire ones, produced in the several experimental fields operated throughout the territory. Beginning with a overwhelming presence of the U4 in the 1940s, maps produced by CICA researchers for the different regions showed in subsequent years many other strains: A618, A637, A455, SB8, and so on, each of them chosen in function of different local conditions. The big challenge was to increase the length of the fiber produced without diminishing resistance to Jassid. In fact, maps were also produced that showed the quality of the fiber produced in each area of cotton cultivation as measured by their micronaire index (air permeability of compressed cotton fibers which indicates fiber fineness and maturity).[114] The entire territory was now translated in function of the regional variations of the technological index of the cotton fiber.
Not only did Quintanilha supervise everyone�s work; his cytogenetic knowledge wasn�t wasted. He assembled a major collection of cotton varieties in the facilities of CICA and surveyed the Mozambican countryside in search for more.[115] He was able to demonstrate that, contrary to what botanists had believed, not only was there no presence of the species Gossypium arboreum in the territory; in addition, the plants of the Gossypium herbaceum species were different from the ones in central Africa, having originated from exchanges with the Indian subcontinent much before the arrival of the Portuguese. Most of the spontaneous growing cotton plants in Mozambique were Gossypium barbadense or Gossypium hirsutum, meaning they originated from the Americas, and were thus brought by the Portuguese from Brazil. More than a historical interest, the importance of such taxonomic work was to guide the hybridization work of the breeding department. The main issue is that Old World species (G. arboreum and G. herbaceum) are diploid (n = 13) whereas the New World ones (G. barbadense and G. hirsutum) are tetraploid (n = 26). Breeders trying to tap on the diversity of both worlds when crossing cottons native from the Americas with those from northern India would thus produce sterile triploid descendants. And here is where Quintanilha�s cytogenetics came in. By treating chemically cells with colchinine it was possible to duplicate the number of chromosomes and convert the sterile triploid into hexaploid.[116] This was then crossed with a cultivated Asian variety (diploid), producing a fertile tetraploid, which could finally be crossed with an American variety of the G. hirsutum (tetraploid) species. By producing a collection of hexaploids�tools for the crossing of varieties with different number of chromosomes�Quintanilha thus offered CICA breeders the possibility of tapping into the whole range of species across the different continents. By 1958 there were more than 1,500 of these interspecies crossings under observations in the network of CICA experimental fields.[117]
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Figure 5.8 Cotton varieties in various regions of Mozambique, 1966�67.
(Relat�rios, Actividade do Instituto do Algod�o de Mo�ambique nos anos de 1962 a 1967, Arquivo Instituto Portugu�s de Apoio ao Desenvolvimento MU/PP/20)
Quintanilha was not shy when bragging about the accomplishments of his research center. Nine scientists aided by sixteen assistants plus the personnel of seven local experiment stations (16 technicians) and an unregistered number of �native auxiliaries,� were responsible for no less than doubling the Mozambique�s cotton output in twenty years of operation of the center, from 20,000 tons in 1940 to 40,000 tons in 1960. Significantly, this was accomplished while reducing the areas of land under cotton cultivation and the numbers of indigenous labor involved in the scheme (about half a million by the early 1960s). This was a dramatic increase in productivity, although still not covering Portugal�s needs, with the textile industry of the country booming in the early 1960s due to exports to northern Europe amounting to about 65,000 tons per year, versus 17,000 tons a year in the 1930s. According to Quintanilha, the explanation for the productivity boom was clear: better locations, better cultivation techniques, better plants. All improvements he directly related to CICA�s research.[118]
As it is usually the case in such schemes, its success was also the first cause for problems.[119] To protect cotton from having to compete with other crops for moisture, sunlight and soil, the Cotton Board officials imposed in the first years a monocrop system in contrast to traditional practices of growing different crops in the same plot of land, mixing maize, sorghum, beans or peas.[120] Concessions� foremen only had to take a quick look at the field to realize if natives were complying or not to their obligation of growing cotton. The dismissal of the allegedly chaotic model of intermixing crops in favor of monocrop fields of cotton caused all sorts of environmental problems, including soil erosion and the spread of new pests such as red bollworm. As early as 1947, a report to the president of the Board of Export of Colonial Cotton supported the increasing evidence linking plant diseases and pests associated with the monoculture of cotton to the decline in food crops.[121] Such decline was also associated to the short periods of time natives were allowed to dedicate to their own households, occupied as they were with demanding cotton fields. More than that, the need for visual surveillance by foremen required the demarcation of cotton fields along the few roads crossing northern Mozambique, most of the times a long-way from natives villages. Soon, the diet basis of the local population was based on manioc, a less demanding crop but also a less nutritive one. Famines stared to show up in the cotton regions and in 1951 in the Mogovolas about 2,000 to 3,000 people died of starvation.[122]
Local catholic priests denounced the tragic events, and the very same General Governor of Mozambique asserted as well that the obsession with cotton production, separating it from the general issue of food security, was responsible for the spread out of famines in the northern regions.[123] It is no surprise than to find out that already in 1947 the Cotton Board, under the advice of CICA experts began promoting the construction of a network of planned cotton communities throughout the north of Mozambique, the �cotton concentrations,� multi-crop agriculture units organized around scientific principles of rotation and crop management and located on the best available land.[124] For indigenous people the main advantage of belonging to such communities was the opportunity to cultivate other crops along with cotton. In the carefully planned cotton concentrations, land rotation, access to better seeds and lands, and the opportunity to grow other crops were intended to overcome all previous problems. Each household received a plot with an area between five and seven hectares, half of which would be allowed to lie fallow at any time. On the remainder, peasants would cultivate a hectare of cotton, a hectare of corn or sorghum, and a hectare of manioc. The concentrations contemplated also an integral social structure with a primary school, a sanitary post, a fountain, and houses for the professor, nurse and overseer of the concession holder.[125]
By the end of the 1950s, more than 30,000 families had been relocated into the cotton concentrations. The majority of cotton planters didn�t adhere. Women, in particular, were resistant to a new scheme that would leave the transmission of property in the hands of men, as imposed by the colonial social model.[126] And soil quality was now the overarching factor determining the location of concentrations. Soil scientists didn�t make much of complaints associated with abandoning the protection of ancestor spirits, guardians of fertility. Also contributing to the unwillingness of natives to resettle was the fact that the translation of the experimental station model into the fields demanded harder and longer work than before. The very same overseers recognized that �within the concentrations we had more or less perfect control over the work of each peasant every day. We could never have exercised such power when their cotton fields were dispersed.�[127]
It may be argued that 30,000 families were a small proportion of the total number of cotton planters in Mozambique, roughly 30 percent of the total number. But the fact is that even for that majority of natives that didn�t live under the scientific rule of the cotton concentrations CICA scientists were a constant presence: distribution of selected and disinfested seeds produced at the experimental stations; decision about the areas for growing cotton, taking into consideration soil and climate conditions, the best strains for each region, how to prepare soil and defend it against erosion and loss of fertility, when and how to seed, when and how to weed, and when and how to pick. The connection between the recommendations made in the colony�s capital (Louren�o Marques) and the field was enforced by four delegations, 22 sectors, and 195 local agencies. By the mid 1960s, shortly after the coercive labor system was abolished, 2,700 officials of the Cotton Institute, the new name of the Board, were responsible for managing around half a million cotton growers planting about 350,000 hectares with cotton.[128]
A case in point of the tight connections between laboratory work and changing cotton fields is again the breeding effort of CICA researchers. In the 1940s the requisite of selecting strains resistant to Jassid attacks was considered a necessary condition to the very same future of cotton in sub-Saharan Africa. Twenty years later, breeders� aims would change radically. In the 1960s, plants resistant to Jassid were perceived as a hindrance to achieve higher productivity. Jassid resistance is associated mainly to pubescent leaves that hinder insect action. However, for cotton to be picked up mechanically it is necessary to employ a chemical defoliant, so that leafs won�t be picked together with the cotton fiber. The problem is pubescent leafs of Jassid-resistant plants, such as the U4 variety, stick to the cotton fiber after the application of a defoliant, reducing drastically its value. Highly productive operations demanded smooth leafs, doing away with Jassid-resistant strains by employing huge amounts of DDT and other expensive pesticides. Jassid resistance is thus a property tightly connected with manual workers, cultivating in their small plots low productivity strains, demanding much less capital. In the beginning of the 1970s the new strains that the research Center was proud to announce presented poor resistance to Jassid, but were highly recommended for farmers relying on machines and making use of generous amounts of DDT.[129]
These new strains, such as the SB8 selected from American upland varieties, were the ones used by the new white settlers that began to dominate cotton growing in northern Mozambique in the late 1960s, and that in 1974, just before independence, were already responsible for 80 percent of the region�s production. These new Portuguese settlers, with the support of local authorities, occupied the best lands and even took over the previous areas of cotton concentrations. The new rise in international markets in cotton prices attracted many whites for cotton cultivation. In addition, the colonial government intervened directly in changing the color of cotton from black to white. The new settler cotton farms in the north were designed as buffer zones against the guerrilla actions of the independence movement in one of the most disputed areas of Mozambique.[130]
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Figure 5.9 Genealogy of cotton varieties cultivated in Mozambique.
(P. Pereira de Carvalho, �Breve descri��o das principais cultivares de algodoeiro existentes em Mo�ambique,� Agronomia Mo�ambicana 1, no. 3, 1967: 149�158)
As this chapter has demonstrated, more important than inquiring about the attitude of Portugal�s fascist regime in favor or against science, is to understand how scientific artifacts contributed to maintain its imperial dreams. CICA was undoubtedly a crucial institution in the transformation of Mozambique into a cotton production territory, tightening it to Portuguese economy and making real the motto of nationalizing the empire. This nationalization was accomplished not only through copying the Belgian experience in Congo but also by relying on enduring inter-imperial scientific relations with the British Empire and the scientific infrastructure of the Empire Cotton Growing Corporation. As we also saw for the Nazi case, the materialization of fascist imperial undertakings through the cultivation of breeders� artifacts was built on a colonial repertoire developed previously by other European powers.
It seems reasonable to conclude that Quintanilha�s work contributed to make the system less brutal by relying less on increasing numbers of forced laborers, indiscriminate occupation of land with cash crops, and promotion of food crops among natives. This is well in accordance with the current emphasis on the role of colonial scientists as rising sensitivity to local conditions and in moderating imperial policies. But on the other hand, the new cotton strains coming out of the CICA�s experimental fields and the important increase in productivity associated with them were key to sustain and make plausible the New State ideologues vision of Mozambique as cotton producer for the metropole. More than that, different varieties embodied different colonial practices: while selections of the U4 with pubescent leaves allowed Portugal�s textile industry to grow on the backs of hundreds of thousands of forced black workers, SB8 smooth leaves made viable white settler mechanized farms in buffer zones preventing the advance of the guerrilla.

Conclusion

It was in the colonies that fascism showed its most brutal face. Wars of colonial occupation produced more deaths than anything fascists had done internally. Whereas 3,000 Italians died in the takeover of Abyssinia, Ethiopian historians estimate a death toll of 300,000 among local people, both from war and from brutal repression. Nazi numbers are, of course, more appalling. Approximately 30 million people died on the Eastern Front in World War II. Such figures seem more than enough to make the case about the uniqueness in history of the violence unleashed by the fascist experience. Unfortunately, as mentioned above, this death toll is of the same order of magnitude of the wars of colonial expansion of the last third of the nineteenth century and the early twentieth century. To put it more bluntly, the most violent dimension of fascism was colonial expansion.
Portuguese fascism certainly looks more benign than its Italian and German counterparts. But the Portuguese equivalent of those bloody wars of expansion in Ethiopia and eastern Europe had already taken place in the nineteenth century in brutal campaigns in Angola and Mozambique.[131] What the case of Portugal reveals is how a fascist regime manages its empire after wars of conquest have been already waged. And yes, its cotton regime, mobilizing about 800,000 forced laborers among the natives of Mozambique, was already an outlier in colonial Africa the moment it was put into place. When the English, the French, and the Belgians were already reforming their labor systems, Salazar�s New State turned Mozambique into the first supplier of raw materials for Portugal�s textile industry through a distinctively violent system of obligatory cash crops. The main difference of fascist colonial experiences was timing and lack of routes for reform, leading to characteristically more violent practices. Although there were constant criticisms internal to Portugal�s New State regime concerning cotton forced labor, these were silenced by the lack of free speech until 1974. While France, for example, abolished forced labor from its colonies in 1946, Portugal would only do it in 1962 after the beginning of independence wars and strong international pressure.[132] If other fascist regimes had been able to keep their imperial possessions it doesn�t seem too far-fetched to consider that the lack of reform would also characterize their respective colonial situations. Nonetheless, fascist empires would still belong to the family of European colonial empires, just as Portugal�s Third Empire did.
Looking at coffee, rubber, and cotton is a way of gaining historical hindsight into how fascists organized their colonial territories, even when projects were abruptly ended by the military defeat of fascist powers. It was the breeding work on coffee at Malc� experiment fields, on kok-sagyz at Auschwitz, and on cotton at CICA laboratories in Louren�o Marques (today Maputo) that made plausible the vision of imperial territories supplying the autarkic economies of fascist regimes. The technoscientific organisms coming out of the breeders� plots were the ones materializing on the ground the grand rhetoric of Lebensraum, Grande Italia, and �Portugal is not a small country.� Their scandal is to suggest that a future European New Order under the Nazis, or Mussolini�s Italian Oriental Africa, wouldn�t have been a historical oddity. Auschwitz was not just a death factory; it was also a laboratory producing colonial life. Breeders� artifacts integrated fascist nations in the larger dark colonial history of grabbing land for the production of cash crops grown by natives through violent forced-labor regimes. The new organisms enlarged the organic nation through Empire.


6 Sheep: Fascist Settlers and the Colonization of Africa and Europe

Karakul and the Nazi Eastern Empire

In May of 1944, Heinrich Himmler, Reichsf�hrer of the SS, wrote to SS Brigadenf�hrer Helmut K�rner, who as Landesbauernf�hrer was responsible for agriculture in the Nazi regime�s civil administration in the Ukraine, concerning the fate of a flock of Karakul sheep that had recently arrived at the SS-Truppen�bungsplatz (military training area) at B�hmen.[1] The flock had reached the vast Waffen-SS military training area in the territory of the Protectorate of Bohemia and Moravia after the rapid German retreat on the Eastern Front. Himmler, acknowledging his �great interest� in the raising of Karakul sheep, and invoking the status of the SS as fiduciary of the flock, made clear his intentions of acquiring at least one third of the animals. The presence of the sheep in contested territory demanded careful negotiations among the SS, the Wehrmacht, the Ministry of Food and Agriculture, and the Ministry for the Occupied Eastern Territories. In the end, Himmler was able to transfer all the sheep to SS custody and to have them moved to an SS farm in newly occupied Hungary.[2] The point here is not to delve into the well-known tensions between Himmler�s SS and Alfred Rosenberg�s Reichsministerium f�r die besetzten Ostgebiete (Ministry for the Occupied Eastern Territories). Instead of getting lost in the Nazi bureaucratic maze, let us follow the sheep and see what they may reveal about Germany�s eastward expansion and about the fascist imperial ventures of Italy and Portugal.[3]
More than just building a comparative argument, I intend to offer a trans-imperial narrative woven via the travels of the Karakul, discussing the significance of the frontier experience for fascism. As we saw, the three fascist regimes inherited different things from their predecessors. Portugal already possessed an empire. Germany launched a violent campaign to build a new one after the lost of its African territories. Italy had both an �old colony� in Libya and new colony in recently conquered Ethiopia. But such formal differences tend to blur when looked at closely. Only after the pacification campaign in Cyrenaica in 1930�1933, which was no less brutal than the 1935�36 Abyssinian campaign, did Libya support the dreams of Italian settlers populating what was then known as the fourth shore (Quarta Sponda) of Grande Italia. In other words, a major portion of the Libyan territory should be perceived as a new colony. Also, Portugal�s possessions in Africa looked impressive when viewed on a map, but the European presence there was squalid.[4] Salazar�s regime would make big efforts to �nationalize the empire� through increased presence of white settlers and the tightening of economic ties between the colonies and the metropole.[5] Indeed, from their very early stages on, each of the three regimes had invested in making its empire a guarantor of national independence, aiming to form a self-sufficient bloc and to cut ties with an international system dominated by England, the United States, and France. The empire would also constitute the solution to the �population surpluses� of the three countries that fed the previous flux of emigration to the Americas. The example of the Karakul sheep will enable us to see how such expansion projects were to be materialized in the territories of the empire�how communities of settlers were to sustain themselves in new frontier regions and to contribute to the imperial economies of the fascist regimes.
Karakul sheep are highly valued animals, originating from Bukhara in Uzbekistan, whose pelts are used to produce the famous Persian fur coats also known as Astrakhan. The growing interest in these sheep since the second half of the nineteenth century is part of the wider story of the replacement of vanishing wild animals with domesticated ones to supply urban consumers with fur goods.[6] In Germany, Leipzig had been an important center of the production of fur goods since the Middle Ages, importing raw skins from Russia and exporting pelts to the main European cities. Karakul pelts from central Asia first appeared in the Leipzig market in 1850.[7] The resistance of Karakul to drought (attributable to their fat tails) and their high value in the international fur market allegedly enabled the settlement of brave pioneer communities in frontier settings, making the Karakul a perfect companion species for fascist imperial expansion.[8]
In the difficult military context of the spring of 1944, Himmler�s detailed inquiry about Karakul may seem intriguing. Such attention indicates not only the high value of luxurious Persian fur coats in Nazi Germany but also Himmler�s high expectations regarding the role of Karakul in the German colonial rule in eastern Europe.[9] Sheep raising had been identified as part of the economic activities sustaining the settlers of the General Plan East, the Nazi blueprint for the future of eastern Europe drafted by the geographers, demographers, rural sociologists, and landscape architects of Himmler�s Commissariat for the Reinforcement of Germandom (Reichskommissariat f�r die Festigung deutschen Volkstums�RKFdV).[10] The plan, built on the killing, expulsion, and enslavement of tens of millions of Jews and Slavs to make space for brave settlers of German descent, was to make the region into a planner�s Eden, with towns, villages, forests, and industrial areas carefully distributed in the landscape and connected by a network of railway lines and Autobahnen.[11] In the version presented at the end of 1942 to Himmler by Konrad Meyer, chief of the planning office of the RKFdV, the complete Germanization of the areas annexed from the Soviet Union was to be accomplished within 30 years by the settlement of 10 million Germans from the Reich, more than a million from �Germanic� countries, and 200,000 more from overseas. To accomplish such grandiose plan, 45 million people were to be removed from their homes in central and eastern Europe, 31 million of them to be deported further east or murdered, and 14 million of them to remain in the area as forced workers.
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Figure 6.1 An astrakhan coat made from the fur of Karakul sheep.
(Gustav Fr�lich and Hans Hornitschek, Das Karakulschaf und seine Zucht, F. C. Mayer, 1942, p. 207)
In July of 1942, when Hitler approved the plans for the settlement of the east, Himmler confessed it was �the happiest day of his life� and boasted about the �greatest piece of colonization that the world will ever have seen,� making the case for looking at the German invasion of the Soviet Union as the last great land grab in the long and bloody history of European colonialism.[12] In the outskirts of the empire, in its most remote eastern regions, the new villages were to be inhabited by Aryan armed peasants forming a defensive wall repelling the barbaric Asian hordes. The �Go East� push was to be driven by the establishment of colonial outposts trusted with the double task of �defending the ultimate ownership of the land conquered by the sword� and increasing �German blood� to guarantee demographic expansion. In September of 1942, from his secret field headquarters in Zhytomyr, Ukraine, Himmler declared: �[T]his Germanic East extending as far as the Urals must be cultivated like a hothouse of Germanic blood�. The next generations of Germans and history will not remember how it was done, but rather the goal.�[13] If, as in Frederick Jackson Turner�s thesis, the experience of the western frontier was the basis of American democracy, for Nazi ideologues the settlement of the eastern frontier was to become the source of German cultural rejuvenation and the materialization of Germany�s manifest destiny.[14]
The arrival of the Karakul flock from the Ukraine in Bohemia in the spring of 1944 is a prosaic reminder of the short life spans of such grandiose visions. When Himmler wrote to K�rner about the Karakul flock, the Red Army had already expelled the Wehrmacht from much of the Ukraine, a key region for the establishment of the New Order. The archived records don�t tell us exactly where in the Ukraine the sheep came from, but it is reasonable to suppose they originated from the Karakul Experiment Station that had been established at Kriwoj Rog in 1941 by Rosenberg�s Ministry.[15] That city, located in southeastern Ukraine, was designated in the General Plan East as a �base of colonization� for the Gotengau, which means it would be settled by SS �military-peasants,� the German frontier men.[16] As Himmler�s physician, Felix Kersten, recalled, the members of the SS dreamed of the grand estates in the east that had been promised to them as the first fruits of victory.[17] Himmler himself had introduced a compulsory savings system for the SS, noting that �an SS man, who in due course saves 2,000 to 3,000 Reich marks, has thereby laid the foundation for a settlement.�[18] And this was not an SS exclusive; many regular soldiers of the Wehrmacht also imagined themselves as landowners exploiting the labor of Slavic helots.[19] Karakul farms with more than 3,000 animals would require especially ambitious dreamers. These numbers actually contributed to the difficulties in transferring Himmler�s flock to the west, since, as Oswald Pohl�the responsible for the SS administration office�complained, there simply was no available land for the animals in the old Reich or in the Generalgouvernement (the German-occupied area of central Poland).[20]
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Figure 6.2 Heinrich Himmler (wearing eyeglasses) at a 1941 exhibition dedicated to �Planning and Building in the East.�
(Bundesarchiv, Bild 146�1974�079�57 / CC-BY-SA 3.0)
The General Plan East also noted that �settlers have the obligation to be exemplary managers and pioneers in the agricultural, technical, and economic aspects of farming.�[21] Settlers were to make intensive use of tractors, chemical fertilizers, and new seeds and animals bred for increased productivity. The Karakul Experiment Station at Kriwoj Rog was thus part of a technoscientific infrastructure built to produce the proper environment for the flourishing of settlers� communities in the frontier�in this case, supplying �armed peasants� with valuable rams and ewes and offering expertise on �scientific animal husbandry,� as suggested in the General Plan East.[22] It was an outpost of Empire preparing the place to receive pioneers after the first clearing of the terrain.
As much as Hitler mused about the transformation of the Russian steppe into �one of the loveliest gardens in the world� tended by Aryan settlers, this was not to be a creation ex nihilo.[23] We know that both the colonial governor (the infamous Gauleiter Erich Koch) and Himmler were violently opposed to any form of indirect rule and curtailed any talk of participation in the New Order by local Ukrainian elites, who were quickly dismissed as Negervolk (�niggers�).[24] But even the most radical Nazis succumbed to the limits of Imperial power.[25] It was not only that Germans had kept the soviet kolkhozes (collective farms) in order to guarantee the agriculture output of the region.[26] As Susanne Heim has made clear, much of the German agricultural scientific and technical infrastructure in the east was based on taking over Soviet agriculture research institutes.[27] Considering the highly developed exploration of Karakul sheep by Soviet animal breeders, it seems reasonable to suppose that the Germans� Kriwoj Rog Experiment Station in southeast Ukraine was also based on preexistent Soviet research efforts.[28] That hypothesis is supported by the fact that when the Karakul flock was moved west to protect it from the Soviet advance in the Ukraine, 26 Russian technicians and veterinarians were brought with it even though some Nazi officials were reluctant to allow Slavs to enter the Protectorate of Bohemia and Moravia.[29]

Karakul as Model Organism and Industrialized Organism: Curl Formation and Fur Markets

The head of the Kriwoj Rog Karakul Experiment Station was Hans Hornitschek, who had temporarily left his post at the Animal Breeding Institute of the University of Halle to assist the Ministry for the Occupied Eastern Territories in settling the frontier. When Rosenberg�s ministry tried to hire Hornitschek for a permanent position, the director of the Halle Agricultural College, Robert G�rtner, vehemently refused, arguing his importance in the handling of Halle�s own Karakul flock. After the premature death in 1940 of his mentor Gustav Fr�lich, the main animal-breeding scientist at Halle, Hornitschek earned the status of first German expert in the breeding of Karakul, being the co-author with Fr�lich of the �Das Karakulschaf und seine Zucht� (�The Karakul sheep and its breeding�).[30] G�rtner reminded Rosenberg that the more than 500 Karakul sheep in Halle were the purest flock in all Europe and had already contributed to the ongoing colonization efforts through the distribution of certified rams in the eastern territories. If Hornitschek left Halle for Kriwoj Rog, G�rtner warned, the quality of the Halle animals was doomed to decline, and that would have severe consequences for the production of Karakul pelts all over Europe.[31]
As evidence of the importance ascribed to the Halle flock, one need only consider another transfer of Karakul, this one from the University of Halle to the new Kaiser Wilhelm Institute of Animal Breeding in Dummerstorf near Rostock in the Province of Mecklenburg and back. After Gustav Fr�lich assumed the direction of the latter in 1939, the University of Halle had agreed to lease its sheep to the Kaiser Wilhelm Society for no more than three years so that Fr�lich could continue his research program in his new post at Dummerstorf.[32] As I have mentioned, Fr�lich asserted that the institute would be the largest scientific animal-breeding facility in Europe, exploring the potential of artificial insemination to bring rapid change in the animal-breeding scene of the newly colonized areas to the east. I also have mentioned the laboratory facilities, residential buildings, a school, a swimming pool, a community building with social facilities, farm buildings, and of course many stables, with green areas surrounding all facilities, and streets and squares lined with dense rows of trees. As the annual report of the Kaiser Wilhelm Society proudly asserted, the architects of the new institute were able to design not only a bodenst�ndig institute but also a model for the settler communities the Germans would establish on their eastern frontier.
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Figure 6.3 The Kaiser Wilhelm Institute for Animal Breeding depicted as a model settlement, 1941.
(Jahrbuch der Kaiser Wilhelm Gesellschaft, 1941)
Asked to put a price to the operation of transferring Karakul from Halle to Dummerstorf, Fr�lich argued that his flock was priceless, since there would be no way to acquire new purebred animals�their area of origin was controlled by the Soviet Union.[33] But the Kaiser Wilhelm Society paid the university 126,900 RM for the leasing of 142 rams and 380 ewes. In comparison, the society paid Fr�lich 15,000 RM a year as director of the institute. When Fr�lich died, in August of 1940, the university was quick to demand the immediate return of the sheep, and in December of that year they were back in their home stable in Halle.[34] Also back in Halle was Hornitschek, who had followed both the Karakul and Fr�lich to Dummerstorf.
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Figure 6.4 The front cover of Das Karakulschaf und seine Zucht, a book by Gustav Fr�lich and Hans Hornitschek (F. C. Mayer, 1942).
Let us delve into the experimental practices at Halle to understand all this fuzz around the University�s Karakul flock. Hornitschek began to work on Karakul at the Halle Institute of Animal Breeding in 1937, dealing mostly with the developmental genetics of curly hair.[35] He joined a long-term project at the institute, led by Fr�lich, that had been using histological, morphological, and physiological methods to study the development of hair on Karakul since the early 1920s.[36] Halle researchers had already differentiated between two types of hair formed at different stages of fetal development.[37] Primary hair follicles�groups of cells set aside by the epidermis�were formed at around 70 days, 3 weeks before the secondary hair follicles. That finding was relevant because the proportion between the two types of follicles and their respective development pace determined the overall form of the skin. Secondary hair begins to grow at an increased rate only after birth, forming the mixed wool fleece characteristic of adult Karakul sheep and used for carpet. Only during the first few days of a Karakul lamb�s life does primary hair dominate the skin configuration forming the much-prized curly patterns exhibited in the luxurious Persian fur coats. This proved that selecting Karakul rams for the production of fur coats on the basis of the characteristics of adult sheep fleece, as was advocated by non-academic breeders, was simply nonsense.[38] Making decisions about breeding required knowledge of developmental processes. The changing proportion of primary and secondary hair also explains why the production of Persian fur coats requires that the lamb be slaughtered in its first 48 hours of life, after which the curls begin to disappear. The profitable business of Karakul farming was not for the fainthearted.
Under Fr�lich�s supervision, Hornitschek built on the aforementioned research, studying in detail how hair development produced the many different curly patterns observable in Karakul. The different patterns determined the value of a fur, pelts with tubular curls being the most valuable. Hornitschek made use of the institute�s collection of about 200 pelts from different geographic regions, skins from freshly slaughtered lambs, and fetuses preserved in formol. Karakul were particularly suitable for such studies because the natural pigmentation of their follicles didn�t require laborious staining for microscopic observation.[39]
As Hornitschek explicitly mentioned, he was using the practices associated with the Ph�nogenetik (phenogenetics) studies of Valentin Haecker, chairman of the department of zoology at Halle.[40] Phenogenetics aimed to bridge the gap between hereditary factors and traits by following development backward, starting from mature phenotypes and tracing their causes to the germ cells, instead of starting with the fertilized egg as was done in experimental embryology. One took the normal and variant forms of a well-defined trait and then followed its developmental stages back until one could identify a branch point before which the patterns of development were identical. Phenogenetics was part of what Jonathan Harwood famously called the German style of genetics, with its special focus on development processes, contrasting it with the American transmission genetics of Thomas Hunt Morgan�s school.[41] Fr�lich himself leaves no doubt that since the early 1920s he had based his program of research with Karakul on Haecker�s views of developmental genetics.[42]
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Figure 6.5 Karakul curl patterns.
(Fr�lich and Hornitschek, Das Karakulschaf und seine Zucht, pp. 102�103)
The interest in analyzing the origin and development processes of curly hair was attributable to the possibility of establishing a �true� biological classification of the sheep, by contrast with classifications put in place by fur merchants based solely on the phenotype (that is, the final appearance of the sheep fur). Traditionally many different types of curls had been identified by furriers, in a great mess of names, which revealed no true difference, for they were just different developmental stages of the same curl type. Hornitschek�s research was expected to have significant results not only for the specific classification of Karakul but also for that of many other animals that had �similar� processes of �curl formation� such as in dogs, pigs, horses, chickens, goose, as well as in humans.�[43] The developmental history of hair recounted the history of differentiation of breeds and races for all these mammals and birds. In other words, Karakul was used as a model organism to illuminate processes of curl formation in other organisms, allowing for biological classification of animals and replacing unreliable crude phenotypic methods. As Fr�lich stated, Karakul had the double status of experimental and research object (Versuchs- und Forschungsobjekt).[44] Science revealed new things about Karakul (sheep as research object), but Karakul also enabled the production of new scientific knowledge (sheep as experimental object). It was not only a question of displacing traditional knowledge of fur merchants by replicable laboratory knowledge based on systematic observation with microscopes and other histologic instruments�of transforming Karakul furs from commercial objects into research objects. Karakul were also experimental objects, good to tinker with for revealing biological phenomena common to other organisms. They were model organisms useful in unveiling the developmental genetics of other animals.
Fr�lich bluntly asserted that research conducted at Halle should be of general significance and should be aimed at promoting fundamental knowledge (grundlegenden Erkentnissen): �For a scientific institute that has always to be its main objective.�[45] The practical consequences for breeders he insisted �come always in second line.� In reality, as Hornitschek�s work suggests, such an ordering of priorities was never that clear at Halle. But Fr�lich was certainly right to point out the importance of Karakul as an experimental object. He would, no doubt, have agreed with the emphasis Robert Kohler and Hans-J�rg Rheinberger put on the usefulness of model organisms for understanding the historical dynamics of the life sciences. Not only did communities of researchers cohere around a single model organism; in addition, �manipulating it can generate insights into the constitution, functioning, development, or evolution of an entire class of organisms.�[46]
A 1928 special issue of the Halle journal K�hn-Archiv dedicated exclusively to Karakul was to make clear its status as research and experimental object in developmental genetics. Fr�lich and eight of his Halle disciples explored the developmental history of second dentition, blood analysis, hair growth, skin quality, tail formation, skeleton measures, and wool formation in pureblood and crossbred Karakul.[47] No doubt that the battery of techniques in question made Karakul an object of experimental analysis distant from the crude observation techniques of furriers. The unexpected fact here is that Karakul have obvious differences with the animals we usually identify as model organisms in the history of genetics, such as Drosophila, Ephestia, and guinea pigs. Because the sheep are expensive to obtain, slow to reproduce, and difficult to manipulate, they seem poor candidates as model organisms. There were, one may argue, certain characteristics that recommended their use in developmental genetics, including the pigmentation of the hair follicles and their many easily identifiable inheritable anatomical traits (tail form, fleece color, fur brightness, and so on). But a more reasonable explanation for the insistence in using Karakul as a model organism lies in their economic value in the luxury fur market. The point is that the success of Fr�lich�s institute was based on the ability of Karakul to conflate science and technology through their dual nature as laboratory model organisms and industrialized organisms.
Such conflation was, of course, not automatic. It was, in part, attributable to experimental practices used at the University of Halle. Fr�lich and his disciples were the ones who established the standards for the classification of types of curl in Karakul pelts for commercial animal breeders.[48] For commercialization of the furs there was no need for any knowledge of the ways the curl developed; their value would be the same if the hair�s orientation was from tail to skull or the opposite, as long as the fur presented an attractive homogeneous pattern. But to make decisions about selections in a Karakul flock, such information was crucial. Fr�lich and Hornitschek emphasized that several selection programs had been undertaken trying to fix bloodlines of Karakul for different types of curl with no knowledge of the process of curl development, thus leading to different lines that were actually biologically identical. Their different furs represented only different stages of development of the same type. As they stated, �selection of Karakul following the character curl type can�t be solved by sheep raisers in their herd, and private initiative has no role in this class of tasks. Only scientific agriculture institutes may and should undertake such research work.�[49]
Since the 1910s, experimentalists had tried to prove that the main characteristics of the Karakul followed Mendel�s laws: brightness, color, curl, and tail shape. In 1917 Erwin Baur began to edit Bibliotheca genetica, the first publication dedicated exclusively to the discipline of genetics in Germany. Its first volume was authored by the Austrian geneticist Leopold Adametz on no other subject than Mendelian inheritance in Karakul sheep.[50] The research confirmed that the trait that gave skins their value�the curly hairs�were dominant, thus allowing for crossings of Karakul rams with ewes of other sheep varieties. Sheep farmers, after acquiring a pureblood Karakul ram, could produce valuable furs very quickly by crossing it with some local breed. The negative side was the inability to identify pureblood Karakul and the proliferation of rams and ewes sold as such when they were actually the result of recent crossings. To have a transparent market for breeding Karakul sheep, it was thus necessary to have genealogical certificates asserting the origins of the animals in question.
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Figure 6.6 The register of the flock of Karakul at the University of Halle.
(Fr�lich and Hornitschek, Das Karakulschaf und seine Zucht, p. 149)
The scientists at the University of Halle were the ones who established such normalized certificates.[51] The records first used to experiment with the university sheep became the ones used by German commercial breeders, forming the base of the Society of German Karakul breeders. The files included information about genealogy (four generations), birth date, brightness score, curl score, mating register, and so on. Another crucial element of a ram�s file was a photograph. The procedure for taking such a photograph was standardized as to illumination, exposure time, distance, and other details. The curl type had to be recognizable, and the picture had to be taken 24 hours after birth, for from that point on the sheep secondary hair began to dominate and the curls to relax, greatly diminishing the market value of the skin. The recording practices that standardized the Karakul as a scientific model organism thus led as well to its standardization as an industrialized organism ready to be marketable.

Circulating Karakul I: Uzbekistan, Germany, and South West Africa

Without the genealogical books developed at Halle, sheep farmers wouldn�t know how to evaluate a ram or an ewe sold by a commercial breeder. Further, Halle breeders systematically crossed Karakul with other sheep breeds, advising farmers which cheap local sheep to cross with their expensive pureblood Karakul to still get the valuable furs. Pureblood Karakul were extremely hard to obtain, more so after the Soviet Union forbade any export out of its borders from 1920 on. Only by crossing Karakul with local breeds were Karakul farmers able to establish themselves in very different geographic settings.[52] This was why G�rtner insisted on the importance of Hornitscheck�s presence at Halle. It was only through the work done at Halle that Karakul could travel across Europe and sustain the German would-be settlers of the General Plan East.
Indeed, an attempt to raise Karakul far from their place of origin was the reason they were first brought to Halle in 1903. Julius K�hn, then director of the Agriculture Institute, who was also responsible for making animal breeding a main area of activity at the University of Halle, imported the first lot of four rams and twenty-six ewes from Bukhara in Uzbekistan, one of the historical sites of the Silk Road. The initiative was undertaken jointly with Paul Albert Thorer, head of a major fur firm in Leipzig.
The aim was to bring Karakul into Germany and explore the possibility of raising them in the poor sandy soils of the eastern parts of the country and thus dispensing with the troublesome importation of pelts from central Asia.[53] K�hn�s first acclimation experiments had demonstrated that the curly patterns of Karakul furs were kept constant with a diet of German fodder, against the common perception that Bukhara�s unique environment was responsible for the distinctive curl patterns. In other words, K�hn had demonstrated the independence of curls from the environment and had established that they were heritable. The transmission of curly patterns through generations made possible to think of the geographical spread of Karakul. Vertical heredity enabled horizontal expansion.
However, the major success in the acclimation of the Halle sheep occurred not in Europe but in South West Africa.[54] The association between the academic K�hn and the pelt merchant Paul Albert Thorer was also responsible for launching Karakul farming in the German colony of South West Africa, now Namibia.[55] In a letter written in 1906 to the governor of the colony, Friedrich von Lindequist, Thorer informed the governor about his eagerness concerning the breeding of Karakul in South West Africa.[56] For the promotion of pelt production in South West Africa, he would �donate three rams and 23 ewes from the stud at Halle� and also acquire animals directly in Bukhara. In February 1909, 22 rams, 252 ewes, and 14 lambs were offloaded at the port of Swakopmund in German South West Africa.[57]
Anyone familiar with the history of South West Africa would place this apparently innocent circulation of sheep in the violent context of Germany�s colonial experience.[58] The projects for the establishment of Karakul farms in South West Africa were a direct consequence of the 1904�1907 wars against the Herero and Nama, which resulted in the annihilation of approximately 80 percent of the Herero and half of the Nama by the German Protection Forces (Schutztruppe) commanded by General von Trotha, with a death toll estimated at 70,000.[59] The combination of quarantining captives in the Namib Desert, poisoning water holes and wells, deporting people to other German colonies, and imprisoning many people in concentration camps makes it hard to avoid comparisons with other genocides. The Herero war has been used to make comparisons between colonial practices in Africa and the Nazis� behavior in occupied Europe.[60] This literature has nevertheless recently come under harsh criticism because of the difficulty in establishing concrete historical ties between the two imperial experiences.[61] Here, in order to overcome some of that criticism, African and European experiences of the frontier are connected through Karakul. It is not just a matter of formal comparison; it is also a matter of material circulation of industrialized organisms.
As in eastern Europe under Nazi rule, the metaphors of the American frontier helped make sense of German colonizers� actions in South West Africa. According to Shelly Baranowsky, General Lothar von Trotha suggested that natives follow the example of Native Americans and disappear in favor of European settlers.[62] The war had begun in 1904 when the Herero had reacted violently to the loss of their lands to German settlers. The Imperial German Colonial Office had planned to have settlers form outposts of Germanness, �organizing rural communities grounded in the values of hard work, thrift, the patriarchal family, and ethnic unity.�[63] The role of natives was clear in such schemes: they were a pool of cheap labor for settlers and for colonial administrators.[64]
Under the �Imperial Decree of 26 December 1905 Pertaining to the Sequestration of Property of Natives in the Protectorate of South West Africa,� the whole territory of Hereroland (central South West Africa) and later the whole of Namaland (southern South West Africa) passed to the possession of German colonial rulers.[65] General von Trotha�s brutal repression of the Herero and Nama rebellion paved the way for settlement of the territory by brave German pioneers. Analogous to the promise made to SS members of idyllic farms in the open spaces of eastern Europe after the victory over the Bolsheviks, a huge portion of the new settlers of South West Africa came from the military after the demobilization that followed the victory over indigenous rebellions. Military personnel were allotted 5,000 hectares per person (an area that would more than double in subsequent years) at the price of 30 pfennigs per hectare.[66] By 1913, one seventh of the land marked for white ownership had been settled by 1,042 farmers. Germany would lose the colony during World War I, but the settlement pattern would endure until late in the twentieth century.[67]
The historical experience in South West Africa offers us a good hint of how German colonial rule would have looked in an eastern Europe settled by armed veterans of the SS. The natives who survived von Trotha�s brutal repression were confined to locations with no more than ten families each, their movements strictly controlled through a restrictive system of pass laws. Forbidden to own land, breed cattle, or raise horses, they had no means of survival other than forced labor for the colonizers.[68] Labor legislation not only criminalized desertion from employment; it also empowered employers to use physical punishment when they saw fit.
The infamous motto �Arbeit macht Frei� also informed a civilizing mission that claimed to be liberating the natives from their savage condition of nomad shepherds and taught them the virtues of hard labor in settled communities. In 1900 the missionary Peter Heinrich Brincker had described the Herero as �a nation submerged in the dirt of cattle, a nation which only lived for its cattle, whose entire thought and will blossomed only for its cattle.�[69] The nomadic Herero apparently were unable to settle the land, always moving from place to place to satisfy the needs of their cattle. They were seen as mere passive servants of their beasts. Never mind that the Herero were actually not nomadic and that they had stable settlements. Civilization was to be advanced by converting open pastureland into farms demarcated by barbed wire and settled by German colonizers. Active German settlers were contrasted with passive Herero, dominating the land to make it sustain virtuous communities of �rooted in the soil� farmers, living from the soil instead of being submerged in the dirt.[70]
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Figure 6.7 German settlers� Karakul farms in South West Africa (present-day Namibia). (Fr�lich and Hornitschek, Das Karakulschaf und seine Zucht, pp. 28�29)
Paradoxically, in spite of all this racist vocabulary concerning animals and human social habits, and in a pattern common to many other colonial situations, settlers performed a mimicry of indigenous practices: Germans were to live in service of their animals as much as the Herero did.[71] While in the northeastern regions of the territory German settlers would become cattle ranchers, in the dryer southwest Karakul sheep were to be the structuring element of white settler sociability.[72] In the interwar years, already under the administration of the Union of South Africa and with a new influx of white settlers of Afrikaner origin, Karakul pelts would become the cornerstone of the territory�s economy and South West Africa would rise to the rank of major world producer of Persian furs second only to the Soviet Union. In 1946 Karakul pelts were responsible for at least four-fifths of overseas exports, overtaking diamonds, the second source of the territory�s income.[73] From 1,165 pureblood and 21,533 crossbred Karakul in 1913, South West Africa progressed to almost 2 million Karakul in 1937, of which 25,000 were pureblood.[74] German settlers were eager to reproduce small pieces of Germany in their farmhouses, typically trying to reproduce German manners in the desert. Depictions of Germans in South West Africa showed how Karakul had produced a colonial sociability as based on animals as the one Germans had exterminated.[75]
What accounted for the success of Karakul in South West Africa? First, whereas Karakul farmers in northern Europe struggled with excessive humidity responsible for all sorts of diseases, South West Africa had an environment very similar to that of the Bukhara region, where the Karakul had originated. Second, South West Africa�s grasses and bushes were perfect fodder for the sheep. Third, local sheep breeds were easily crossed with Karakul.[76] Crucially, the local Damara and Nama sheep breeds, which had also developed fat tails to respond to the harsh environment of South West Africa as Karakul in Bukhara, were easily crossed with pureblood Karakul to produce millions of curly skins that could be exported from the territory. In spite of the strict separation of settlers from natives, the settlers had to tap the animal resources developed by the natives in order to undertake their profitable Karakul business. Even in such extreme cases as imperial genocide as in South West Africa or in Nazi-controlled eastern Europe, settler life is always built on indigenous resources.
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Figure 6.8 �Karakul, the black diamonds of South West Africa.�
(Ilse Steinhof, Deutsche Heimat in Afrika. Ein Bildbuch aus unsern Kolonien, Wilhelm Limpert, 1939)
A last element that has to been taken into account when speaking of Karakul in South West Africa takes us back to Germany, specifically to Halle, and the shipment of pureblood Karakul undertaken by Paul Albert Thorer and Julius Kuhn in 1908. Although reproduction of sheep occurred at a good rate thanks to successful crossing with local indigenous stocks, a constant flux of imported pureblood Karakul was essential to extend Karakul farming throughout the Namibian plateau. Such transfers were more difficult after the Bolshevik revolution of 1917 and the prohibition on exporting Karakul from Uzbekistan decreed by the Soviet authorities. Thus, even though South West Africa was now being ruled by the Union of South Africa as a mandate of the Society of Nations, Germany would remain in the 1920s its first source of pureblood Karakul. The flock at the University of Halle was the main supplier of both German and Afrikaner Karakul farmers.[77] In 1928, Gustav Fr�lich was even able to travel to West Turkestan, where he acquired 22 pureblood Karakul for the purpose of sending them to South West Africa. Two years later, Fr�lich visited himself South West Africa to get acquainted with local flocks and farmers. German farmers in South West Africa, and their sons and daughters, were also a regular presence at Halle, making the long trip to Europe to attend Fr�lich classes on animal breeding.[78] In the Nazi years these farmers would be celebrated in the official press of the regime, such as the Illustrierte Beobachter, as model keepers of Germanness in hostile territory and as embodying the values of future German frontier settlement.[79]
Long after South West Africa had been lost by Germany, Halle scientists, trying to demonstrate the significance of their research, repeatedly invoked in their publications the importance of their flock for the good progress of Karakul farms in that territory.[80] In the European New Order proclaimed by Adolf Hitler in 1941, the Persian furs wore by the women of the Nazi elite were to be supplied by German settlers, reproducing the South West Africa experience in eastern Europe. To invoke the historical importance of research done at Halle for the thriving of German communities in South West Africa was to assert the importance of esoteric concerns with the genetics of hair development for the expansion of the Reich into eastern Europe.

Circulating Karakul II: Germany, Italy, Libya, and Ethiopia

In April of 1931�or, according to the official calendar of Mussolini�s regime, year IX of the Fascist era�Francesco Maiocco, the head of the National Institute of Rabbit Breeding (Istituto Nazionale de Coniglicoltura) in Alessandria, presented to the Ministry of Agriculture a detailed account of Italy�s production of rabbit pelts.[81] In the previous years the institute had been developing standards of body weight and pelt quality to put rabbit producers and pelt merchants in accordance with one another. Maiocco made his best effort to offer dignity to the modest object of research of his institution, reminding the Minister of Agriculture that the city of Milan alone consumed at least 25,000 rabbits every week and that Florence needed a supply of about a million rabbits per year. In a country engaged in a battle for self-sufficiency that would only become harsher in subsequent years, rabbits, according to Maiocco, could become an important resource, supplying the flourishing national fashion market and at the same time reducing the importing of meat. Such reasoning was well attuned to Mussolini�s vision of Italy as an autarkic economy.[82]
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Figure 6.9 A German settler and a Karakul ram in South West Africa.
(Steinhof, Deutsche Heimat in Afrika)
By the end of the 1930s, the Istituto Nazionale de Coniglicoltura had established formal relations with about 6,000 rabbit growers, forming numerous local breeding rings whose statutes Maiocco also designed.[83] Maiocco worked closely with the Fascist organization Dopolavoro. Mobilizing what he called the �breeders and friends of rabbits� was not easy, for it was a highly dispersed group of small growers located mainly in the suburbs of major Italian cities, feeding the animals produce from their home vegetable gardens. Only through the mass organizations of the regime run by women was it possible to imagine reaching this diffuse population and standardizing breeding practices.[84]
Eight years later, in 1939, Maiocco welcomed the Ministry of Agriculture to Alessandria once more. This time he was joined by Mussolini.[85] Maiocco boasted again of the great work of his institute in contributing to the yearly Italian production of 50 million rabbits, for which he received the praise of the Duce, along with 400,000 extra lira for his research work. In exchange for the donation, Mussolini demanded that production be doubled to 100 million rabbits in order to contribute to the national autarky effort, which had been greatly intensified since the Ethiopian campaign of 1935�36. Maiocco apparently made promises concerning a new fur animal developed by the institute: Karakul sheep. The pledge now was that mass production of Karakul would cover the needs of the Milan fashion industry, which consumed approximately 200,000�300,000 Persian furs from central Asia and South West Africa, purchased in the two big world markets of London and Leipzig, thus saving Italy an appreciable amount of foreign currency. Maiocco offered Mussolini a Karakul lamb from his institute�s herd.[86] The Istituto Nazionale de Coniglicoltura, following the example of Halle, was fashioning itself as a center of Karakul circulation, supplying pureblood rams and ewes to the brave Italian settlers in the Italian colonies of North Africa (Libya) and East Africa (Ethiopia, Eritrea, and Somalia).
But before we explore the circuit from Italy to Africa, we have to understand how Maiocco was able to form his pureblood Karakul flock in Alessandria. His interest in Karakul had first been raised by a visit at the end of 1930 to a pelt fair in Leipzig, where he saw Persian furs exhibited by Thorer�s company. More important, in March of the next year, the Halle Animal Breeding Institute brought to the twelfth Milan Pelt Fair a small group of Karakul sheep, a picture of which was featured on the front page of the April issue of Coniglicoltura (Rabbit Breeding), a journal edited by the Istituto Nazionale de Coniglicoltura.[87] Although a few private farmers in Italy had already imported Karakul rams from several European countries, the non-systematic nature of these efforts drove Maiocco to try to emulate the Halle example and seize the opportunity to launch Karakul production in Italy on a large scale through standards and methods established by his own institute. More than just offering a traditional extension service to farmers, he designed a research program concerning acclimation and the crossing of Karakul rams with local breeds. Following the German model, he also established a register to be managed by the Ministry of Agriculture or, alternatively, by the Istituto Nazionale de Coniglicoltura.
To undertake such a program, the crucial thing was to be in possession of the expensive animals, which were acquired immediately from the flock the Halle institute exhibited at the Milan Pelt Fair. In addition, Maiocco traveled in the summer of 1931 to Germany, where he not only visited the major German Karakul breeders but also stayed at Halle to become acquainted with Gustav Fr�lich�s work in crossing Karakul with European breeds.[88] In subsequent years, the journal Coniglicoltura would offer detailed accounts of the growth of the Istituto Nazionale de Coniglicoltura�s Karakul flock, celebrating the fine qualities of the newborn lambs. From the first small group formed from the imports from Halle, the herd increased in 1940 to 130 pureblood Karakul sheep.[89] The plans for Karakul were also becoming more and more ambitious.
The original reasons for importing Karakul to Italy were to cross them with local breeds such as leccese-moscia and to establish Karakul farms in the impoverished areas of the Mezzogiorno (Puglia, Calabria, and Campania). But in the 1930s, because of the desire to settle the empire with peasants from the overpopulated regions of Italy, diverting migration headed for the Americas to the Italian possessions in Africa would progressively become a policy of the Fascist regime.[90] Fascist ideologues bragged again and again that Italian colonialism was entirely distinct in nature from the imperial undertakings of the �plutocratic powers,� particularly the British Empire, in that the rationale of the enterprise was not capitalist greed but the establishment of settler colonies to absorb the Italian population surplus.[91] In other words, Italian exceptionalism was to be derived from the frontier experience. Not only was white settlement not exceptional; it was well in tune with other fascist regimes� expansionist ambitions.
The raising of Karakul offered a hope of reproducing the German miracle in South West Africa by producing wealth, in the form of furs, out of the desert while sustaining a proud settler community. Of course, as previously with the German colonial experience, desert regions that were useless in the eyes of the colonizer presented a more complex reality to those inhabiting them. The establishment of brave Italian settlers on the new Italian frontier was also to be preceded by a violent story of genocide�one of the most violent stories of Mussolini�s regime.
Italian atrocities during the pacification campaign in eastern Libya in 1930�1932, with ruthless use of air power and brutal military tactics against civilian populations, were objects of open disapproval in the international press of the day.[92] Nevertheless, the myth of a benign form of Italian colonialism tolerant of local costumes has proved hard to debunk. But Giorgio Rochat, Angelo del Boca, Nicola Labanca, and Alberto Sbacchi have been responsible for producing a decisive change in our understanding of Italian colonial practices.[93] They have detailed the grim realities of the sixteen concentration camps that operated between 1930 and 1933 in the Cyrenaica region, in the eastern half of present-day Libya. According to Nicola Labanca�s account, nearly 100,000 people of the nomadic and semi-nomadic populations�that is, roughly half the population of eastern Libya�were forced to settle in the camps.[94] Punishment, execution, and death by starvation were daily occurrences. Only 60,000 came out alive. In fact, Governor Pietro Badoglio, in a decision shared with the fascist leaders Benito Mussolini and Rodolfo Graziani, didn�t leave any doubts about his intentions:
Above all, we need to create a wide and very precise territorial separation between the rebellious groups and the subjected population. I do not hide the importance or the gravity of this measure that will mean the ruin of the so-called subjected population. But by now the path has been mapped out for us, and we must pursue it until the end, even if the whole population of Cyrenaica were to die.[95]

The rebellious groups that Badoglio was pointing at were the members of the Sanusiya order of Sufis in Cyrenaica.[96] The problem was how to grab land from the Islamic order to settle Italian peasants. While in the western parts of the colony�Tripolitania�Italians had been able to take directly the lands under control of the previous Ottoman administration, in the east�Cyrenaica�the Sanusi pious endowments�the waqf�made up the largest portion of fertile lands. The Sanusiya order had attached its own history and authority to the landscape, with �shared spaces (from madrassas to date groves) marked by the enactment of rituals, the names of saints, and the complex customs that regulated mixed waqf property.�[97] This meant that any transfer of lands would also imply a break from Sanusiya religious practices and social order. Before the fascists came to power, Italians recognized the limits of their ability to control the territory and respected the spiritual nature of the waqf, with the colonial administration thus sharing actual sovereignty over the Bedouin population with the Sanusiya. But with the fascist regime and its grandiose settlement visions came also the need for a takeover of Sanusiya assets. Badoglio, when assuming the control of colonial government in 1929, set the tone:
Inhabitants of Cyrenaica listen, listen! If I am forced to wage war I will do it systematically and by powerful means, and it will be remembered. No rebel will have truce, neither him, nor his family, nor his animals, nor his descendants. I will destroy everything, men and things.[98]

And so he did. By 1932 all members of the Sanusi family were either dead, captives, or in exile, and the Bedouin population that supported them had been reduced almost by half, their entire stock destroyed. As in South West Africa, the emphasis was put on destroying nomadic life built around animals to be replaced by brave white settlers. The best lands of Cirenayca�70,000 hectares of waqf� were confiscated by colonial administration and delivered to the Ente di Colonizazzione della Cirenaica, a settlement agency created in 1932.[99] That didn�t deter Italians from claiming a special relation to Islam while asserting their respect for local costumes. Not only did the Duce, during his visit to Libya in 1937, invoke the �sword of Islam,� promising to be the protector of the religion; settlement plans also included villages for indigenous peoples in which the building of mosques proved Italian good intentions. But what at first sight may contribute to the image of Italy as a benign colonial power should be seen as a movement to limit religious practices to confined spaces, eliminating the spiritual dimensions that local populations attached to the Cyrenaican landscape.[100] Structures built as a mimesis of indigenous practices actually denied these by developing a domesticized version of Islam serving colonial relations. Perhaps the first denouncer of such reality was no other than the famous anthropologist E.�E.�Evans-Pritchard, who was mobilized during World War II by the British Army to spur Sanusi resistance against Italians. Certainly not a neutral observer, Evans-Pritchard detailed how the Italian presence had been responsible for what later authors would call a genocide among the Sanusi, which added to the large-scale killings a total disruption of local life and related religious costumes through land seizure.
After 1933, with the appointment as governor of Italo Balbo, one of the most popular figures among the Fascist leadership, Italian settlement projects would gain new impetus, culminating in the dramatic Veintemila episode. In 1938, Balbo organized in grand style a fleet of seventeen ships that brought in about 20,000 colonists to occupy the 26 new model villages designed by Italian planners.[101] He fashioned himself the general of an �army of rural infantry,� commanding �the rural masses� moving in compact formations, perfectly organized, to take on the grand work of colonization� and that contrasted with the disorganized emigration fluxes of previous generations.[102] Settlers selected from the populations of overpopulated regions of Italy had cardboard labels sewed to their clothes, each color coding a person�s destination in Libya. In 1939, while Hitler was invading Poland, conquering land for German settlers who were organized in similar terms by the SS Race and Settlement Office, Balbo brought 10,000 new settlers into the Libyan colony. E.�J.�Russell, the director of the Rothamsted Experimental Station, described the undertaking as �far the largest group settlement ever undertaken its progress,� asserting that the Balbo�s initiative would be �watched with the deepest interest by all concerned with colonization, and certainly by many administrators in the British Empire.�[103]
The presence of Karakul in Libya was, of course, connected to ambitious plans for settling the territory of Cyrenaica. Karakul farms, such as the one established by the Societ� d�Oltremare at El Abiar, near Bengasi,[104] the largest of Cyrenaica�s cities, made sense only after the clearing and seizure of land undertaken by the pacification campaign.[105] Already in 1932, the year Cyrenaica was pacified, Maiocco had been asked by the head for animal breeding at the Sidi Mesri Experiment Station in Libya to deliver two Karakul rams and four ewes.[106] The animals arrived in the colony in May 1934 with certificates from the Zootechnic Institute of Prague, whose flock had been started, not surprisingly, with animals from Halle. Three months after the arrival of the six Karakul in Libya, one of the expensive rams died, and as a result the crossing experiments with the local fat-tail breed, the barbaresca, had to be conducted with a single Karakul ram. In subsequent years, the Istituto Nazionale de Coniglicoltura would ship rams from its own flock to local experiment stations scattered through the Italian Empire to cross them with local breeds.[107] Besides Libya, Alessandria pureblood Karakul would also find their way to Somalia, Eritrea, and Ethiopia, the Africa Orientale Italiana (Italian East Africa), as the region was to be known after Italia�s ruthless conquest of Ethiopia in 1936. But Francesco Maiocco was the first to recognize that, independently of the growth pace of his Alessandria flock, this would always be too small to accomplish the grand plans aimed at Karakul sustaining Italian communities in the semiarid areas of the empire.[108] The problem was more serious when the increasing difficulty of purchasing Karakul rams all over the world was taken into consideration. After the international sanctions against Italy for its Ethiopian invasion, Russia and South West Africa, the world�s two main producers, forbade any commerce with the country, and the rams were extremely expensive in Germany�12,000 RM in 1939, in a time of extreme scarcity of foreign currency in the Italian economy. All these difficulties supported Maiocco�s contention that the development of Karakul farms was completely dependent on his institute, which was not able to deliver more than a hundred purebred rams by the end of 1939.[109] In good conditions these rams would be able to fertilize in one year about 4,000 local ewes�not enough to satisfy the national demand for Persian fur pelts.
The solution was to be found in making intensive use of artificial-insemination techniques, which were being developed at the recently founded Lazzaro Spallanzani Institute in Milan, inspired by German and Soviet experiments.[110] It is good to remember that artificial insemination was also one of the main areas of expertise to be developed at the Kaiser Wilhelm Institute of Animal Breeding. Telesforo Bonadonna, the director of the Lazzaro Spallanzani Institute, traveled to both Germany and the Soviet Union and brought back instruments with which he began to inseminate cows and sheep. In both Germany and the Soviet Union, Karakul had been used already as a model organism in artificial-insemination experiments. Bonadonna�s research in Italy would contribute to enlarging the community of scholars structured around Karakul.
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Figure 6.10 A descendant of the Halle flock of Karakul at the Sidi Mesri experiment station in Italian-occupied Libya, 1937.
(Report on Karakul husbandry in western Libya, Archivio Istituto Italiano per l�Oltremare, fasc. 529)
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Figure 6.11 A product of experimentation with Karakul at the Sidi Mesri experiment station, 1937.
(Report on Karakul husbandry in western Libya, Archivio Istituto Italiano per l�Oltremare, fasc. 529)
Bonadonna reported results from his experiments with Karakul, which involved about a thousand ewes inseminated by a single ram in a year. If these numbers proved accurate, the 50 rams Maiocco promised to deliver to the African colonies would thus be able to inseminate 50,000 ewes in a year. In Libya the first experiments to establish the conditions for the use of the technique in the climate of Cyrenaica began in 1939 with local barbaresca ewes and several sperm concentrations from three Karakul pureblood rams. A total of 1,592 barbaresca ewes were inseminated, and the results were encouraging.[111] The four basic steps of artificial insemination�collecting, diluting, conserving, and inseminating proper�were to be undertaken under strictly standardized procedures. The main task facing experimenters was in fact to establish standards. If, for example, tropical conditions favored the collection of semen, with high temperatures avoiding thermal shock, they were nevertheless problematic for conserving semen at 0�C. Ice wasn�t easy to obtain in Cyrenaica. And once again, it is important to notice that the status of Karakul in such experiments was double: it was an organism whose reproduction was being industrialized to increase profits from its production; but it was also a model organism standing for other organisms in exploring the general usefulness of artificial insemination.
Experiments were also conducted to investigate the possibility of shipping rams� sperm via airplane from Milan to Addis Ababa, the Ethiopian capital. As Bonadonna emphasized, this was to be considered the first shipment of sperm from Europe to African territories.[112] The experiment confirmed that changes in pressure had little effect on the motility or fertility of semen stored at 0�C.[113] In line with the Italian push for the use of airplane as a tool of empire, Bonadonna put forward a vision of sperm from pureblood origin being distributed to the most remote areas of the empire. If airplanes had been decisive in Italy�s victory over the army of the Negus in Abyssinia, as well as in Cyrenaica over the Sanusi, Bonadonna now explored the possibility of using them to drop bottles containing bulls� and rams� sperm on parachutes in order to sustain productive animal husbandry operations.[114] Fascist Italy�s infatuation with aviation is a well-known subject, but its potential as a distributor of superior sperm in colonial dominions has never been appreciated. Mussolini liked to brag about the role of aviation as bringing a new order to the chaos of politics through its view from above, and he probably would have been equally proud of its ability to distribute higher forms of life to the vast territories of Grande Italia.[115]
The possibly humorous effects of the undertaking shouldn�t keep us from exploring what was actually at stake. To complement his vision of sperm fluxes fertilizing local ewes and cows, Bonadonna�s institute developed mobile artificial-insemination units that included �an artificial vagina, needle, forceps, a thermos, a microscope, sperm-physiologic dilution solutions, and disinfection material.�[116] Basic training courses were considered enough to prepare technical personnel to operate artificial-insemination centers. Although these centers would be located in the newly projected white settlements, the herds of native populations were also to go through �obligatory passage points.� Bonadonna didn�t hesitate to recommend the use of force if natives resisted the application of the technique. Combining Bonadonna�s words and the jargon of Science Studies, we can say that artificial-insemination centers worked as obligatory passage points for the performance of colonial relations. Determining which animals would be allowed to reproduce and which would be eliminated from a herd meant intervening at the core of indigenous life. As the above comments on the relations between the Herero and cattle or Sanusi and sheep made clear, colonial domination meant breaking the relations between natives and their animals. In terms likely to be familiar to present-day scholars of Science Studies, control of animal reproduction constituted an obligatory passage point translating questions of colonial power and political independence.[117]
Artificial insemination, whether done to supply newly established white settlers farms or to intervene in indigenous traditional herding practices, centralized animals for reproduction. The most valuable animals were kept under highly controlled hygienic and sanitary conditions, were fed well, and were under constant surveillance by experts.[118] To prevent sexual transmission of diseases, they were kept isolated and only their sperm was allowed to travel to the places in which it was needed. One could thus imagine, as Bonadonna and Maiocco did, that a few elite animals could have big effects over vast territorial areas. It was under such presuppositions that a large experimental Karakul sheep farm was projected for the Giggiga Plain in the Harar region (eastern Ethiopia) of Africa Orientale Italiana (Italian East Africa).[119]
By late 1939, the director of the agrarian office of Italian East Africa approved the building of a gigantic facility occupying at least 25,000 hectares (49,000 acres), destined first and foremost to launch Karakul farming on a grand scale in Italian East Africa. The brevity of Italian control of the area didn�t allow for its completion, but the project illuminates the significance of Karakul for Mussolini�s African empire. The largest expense was, not surprisingly, the acquisition of the first thirty pureblood Karakul rams and ewes, which cost about 250,000 lira (one fourth of the total expenses). Needless to say, the cost of land was not computed in the budget, since it was taken by the colonial administration as a result of the occupation of the territory. The climate and the altitude at Giggiga (1,600 meters above sea level), and the existence of underground water, were allegedly perfect for raising Karakul. The proximity to a railway line and the short distance to the cities of Harar and Dire Daua were also obvious advantages. But the choice of the place was decided first and foremost by the presence among indigenous herds of large numbers Somali sheep, a breed that had been shown to be suitable for crossing with Karakul by Maiocco�s experiments in Alexandria. Although local populations were reticent to sell their sheep to white buyers, and asked exorbitant prices, the project of the experimental farm trusted in the power of the colonial administration to impose lower prices. �National and colonial interests� justified such measures and the overtaking of land from the local economy.
The results achieved at the Giggiga experimental farm with crossing, artificial insemination, feeding diets, and pasture rotations were to demonstrate the viability of such an enterprise for white settlers in the whole territory. Settlers maintained close relations with experiment stations in order to guarantee the success of their own farms. To respect and follow the mating decisions made by the technical experts was a pre-condition for owning a Karakul farm. The experimental station would supply a pureblood Karakul ram or its sperm, and the settler had to keep good records of all the progeny, using forms supplied by agricultural officials.[120] Each farm was assigned a series of numbers to mark its animals resulting from crossings, using the right ear for the register number and the left one for its degree of purity�for example, a mark of 1/2 would mean half-blood Karakul. Male descendants were to be slaughtered after the first three days, or castrated if kept for meat production. Females could be kept for further crossings, their number limited by the carrying capacity of pastureland, a number also defined by the agriculture technicians. The owner had to record each animal�s date of birth, genealogy, grade of purity, register number, general physical features (tail and neck), and quality of fur, following the University of Halle�s standards based on the nature of curly hair (form, density, brightness, etc.). It didn�t prove easy to find Italian settlers able to conform to such demands. Needless to say, there was no possibility that indigenous people would own Karakul farms.
As the dimensions of the Giggiga undertaking suggested, the experimental Karakul farm was conceived both as a scientific site and as a demonstration exercise. Besides acquisition of land and animals, the farm also had to deal with labor relations. German South West Africa was invoked explicitly in the Giggiga project as having developed an exemplary virtuous indigenous labor regime responsible for freeing natives from their indolence and leading them to discover the virtues of wage labor.[121] The experimental farm should thus be seen as an outpost of colonization experimenting with every dimension of colonial life: taking pasturelands by force, acquiring local animals at low price, crossing them with pureblood Karakul following the rules and recording practices established by the experimental station, and dealing with indigenous populations as a pool of cheap labor for white settlers� commercial farming operations.
Much of the construction work was to employ military resources. Military personnel were to help with the building of stables, and military vehicles were to be used for all transportation needs. More tellingly, Karakul farms demanded great quantities of barbed wire, which was readily available in Ethiopia as a result of the military occupation. If originally the military had adapted barbed wire to war aims from cattle ranching, the experiment station was now to take the opposite direction and use it to demarcate land establishing colonial settlement.[122]

Circulating Karakul III: South West Africa and Angola

World War II would abruptly end Italy�s imperial dreams, and on May 5, 1941�less than a year and a half after the approval of the Giggiga project�Emperor Haile Selassie reentered Addis Ababa. Grande Italia soon disappeared from the map, and the Karakul farm with it. But while Italians were losing their empire, Salazar�s regime in Portugal, profiting from its neutrality in World War II, was engaging in southwest Angola, in the Namib Desert, in a late war of pacification.[123]
From the very early stages of the dictatorial regime that came out of the military coup of 1926, the empire had been one of its central features, as was confirmed by the appointment of Salazar as Minister of the Colonies in 1930 and the issuing of the Colonial Act that same year. As mentioned above, the law put the colonies under stricter control by metropolitan interests, curtailing any intentions of autonomous policies and affirming that the �organic essence of the Portuguese Nation� entailed �undertak[ing] the historical function of possessing and colonizing overseas dominions and of civilizing indigenous populations.� The Colonial Act made colonialism a constitutional obligation of the regime.[124] Through its implementation, Salazar was able not only to satisfy Portuguese capitalists and industrialists who saw African colonies as source of cheap raw materials and as a protected export market but also to please the most radical supporters of the new regime: the young army officials for whom the nation existed only if it had colonies.[125] The plea of the latter for a more aggressive colonial policy was justified by invoking the ambitions of expanding their countries� possessions at the expense of Portuguese territories that Italians and German had held since the end of World War I. In order to counter such intentions, a consensus was formed around a need to demonstrate that Portugal effectively controlled its empire either by extracting more resources from its colonies or by increasing the white presence in them. And indeed, with the Colonial Act came new plans for white settlement of Portugal�s colonies.[126]
South West Angola has rightly received close scrutiny from historians dealing with this so-called Third Portuguese Empire�the African Empire of the twentieth century that followed the First Empire of the sixteenth century in Asia and the Second Empire in Brazil of the seventeenth and eighteenth centuries.[127] Such interest is due to the large proportion of Portuguese settlers in the region relative to the rest of the colony. Both in colonial propaganda and by present-day historians, the region was the scene of a clash between African nomadism and Portuguese settlement.[128] In fact, since the middle of the nineteenth century descriptions of the Hu�la plateau had emphasized its climatic similarity to Portugal and the absence of the most feared tropical diseases, pointing to the area as well suited for white settlement. The same climate that prevented South West Angola from participating in the colonial rubber and coffee booms promised an alternative to the model of plantation colonization, instead basing the colonization on small and medium-size properties owned by Portuguese settlers originating from impoverished areas of the Metropole. The herds of the local semi-nomadic tribes�the Nyaneka-Nkhumbi, the Ambo, and the Kuvale�were to give way to the cultivated fields and orchards of the Portuguese, whose identity, as was obsessively repeated by the regime�s propaganda machinery and as was discussed above in chapter 2, was formed by virtuous hard tilling of the land. In an alternative formulation, and keeping the reference to the work of the anthropologist E.�E.�Evans-Pritchard, the African cattle complex was to give way to the Portuguese settlers� horticultural complex.[129]
As we have seen from previous examples, and as recent literature on colonial relations has emphasized, things are always more complicated.[130] To tell the story of the area through the simple opposition between the pairs nomads/animals and settlers/plants doesn�t get us far. The most successful settlers of S� da Bandeira (today Lubango), South West Angola�s largest city, made their fortune by trading with local shepherds and using cattle as currency.[131] Until the middle of the twentieth century, most of the animals owned by white colonists were actually conserved in African herds to be sold later or simply as capital (stock) accumulation. Instead of a replacement of the black nomad by the white settler we have a relation that would better be described as parasitism.[132] And if anthropologists, following Evans-Pritchard�s example, have explored in every detail the forms of social organization of indigenous communities built around cattle, there has been not enough of an effort to take seriously the role of non-human animals in the building of colonial sociability.[133] In South West Angola, besides cattle, Karakul sheep were the animals trusted with organizing settler life in the arid strip of land between the coastline and the high lands, the northern stretch of the Namib Desert.
And the Karakul story also starts with cattle. In 1940 a Portuguese funante (an ambulant vendor trading with indigenous populations) from the port town of Mo��medes, after getting three Kuvale drunk, marked the cattle of the indigenous herd with his sign, allegedly as a form of payment for previous debts.[134] When they woke up, realizing they had been tricked, the Kuvale decided to follow the trail of the funante through the desert, killing two of his servants and getting their cattle back. This western script wouldn�t be complete without the arrival of the cavalry to settle the scene: two detachments of about a thousand Portuguese soldiers and another thousand African troops, and two airplanes, were mobilized to put an end to cattle theft in the area. From September 1940 to February 1941 the Portuguese army undertook a �hunt of the Kuvale� all over the entire semi-desert area of southwestern Angola stretching between the sea and the Chela sierra. From a population of no more than 5,000 people, about 3,500 prisoners were taken, and men, women, and children were displaced into detention camps. Reports mention the use of violence during detention, including sadistic executions. To those reports we should add the deportation of about 1,200 men, half of them to the cocoa plantations on the island of S�o Tom� and the other half to the diamond mines of Diamang in northern Angola. The Kuvale had 95 percent of their cattle either killed or distributed among Portuguese white colonists of Mo��medes and S� da Bandeira and African troops. In a typical story of white settler violence, indigenous people suffer cruel repression under the accusation of being cattle robbers and, in the end, get robbed of their cattle. Among the Kuvale the war would be remembered as the kokombola war�kokombola meaning total uprooting, not leaving anything behind.[135] In current terminology, a genocide.
The last frontier of the Portuguese empire had at last been pacified, with the colonial government in full control of the territory. But what should be done with this desert? With the example of German settlers in South West Africa just south of the border, one didn�t have to be very imaginative to begin envisaging ways of making this desert area contribute to the imperial economy. The continuities between the two contiguous territories were obvious: not only were the climate and the soil similar, but the exterminated indigenous population was the same: the Kuvale are no other than the Herero of Angola. Thus, the governor of the region, Captain Bustorff Silva, after a leisure visit in 1944 to South West Africa, demanded that the veterinarian Manuel dos Santos Pereira, who was responsible for the Animal Experiment Station of Humpata (Esta��o Zoot�cnica da Humpata), located in the plateau not far from S� da Bandeira, investigate the possibility of reproducing the German experiment with Karakul in Angola. The veterinarian didn�t take long to answer positively and to point to the recently pacified desert fringe between the sea and the highlands as the perfect location for the undertaking.[136] His words leave few doubts about the importance of the German example south of the border:
The South West, mainly due to Karakul, which constitutes by far its main wealth, was able to occupy more than two thirds of its arid territorial extension. More than 50% of its 40,000 Europeans and the majority of its 300,000 indigenous people live from husbandry and related industries�. It is a symbol and an example worth of imitation.[137]

Santos Pereira became so enthusiastic about the project that he gave up his post at the Humpata experiment station, on a comfortable and temperate plateau, for the harsh and arid conditions of the dry lowlands. In 1948 he became the director of the new Karakul Experimental Post (PEC�Posto Experimental do Caracul) located in the Namib Desert, 78 kilometers from the sea in the foothills of the Chela sierra. The isolation of the place was broken only by the railway line that connected the port of Mo��medes with S� da Bandeira on the plateau. Much as we have seen in the German and Italian cases, the PEC was built in what was perceived to be empty barren land. That perception was, of course, a result of a previous extermination of local populations. Only by ignoring the existence of semi-nomadic people such as the Bedouins in Libya or the Herero in South West Africa, and by denying their entitlement to the land, was it possible to dream of gigantic estates marked by barbed wire fences holding millions of Karakul sheep. The presence of Karakul is a good marker of colonial genocides.
The same year the Posto Experimental do Caracul was founded, a decree was issued regulating conditions for land leasing for prospective settlers in the so-called Karakul Reservation.[138] Individual concessions occupied 5,000 hectares, the same extension of the Karakul farms first granted to the German veteran soldiers in South West Africa, later to be expanded to 10,000 and 15,000 hectares. Settlers didn�t pay for the land, which become private property after the herd reached 700 animals and after the building of a permanent house. The Karakul Reservation had a total area of about 9 million hectares, about the size of Portugal. According to calculations by Santos Pereira, it would be able to sustain 1,600 settler families and about 2 million Karakul sheep. This far-west area, previously dominated by the Kuvale cattle thieves, was now to become a source of income for the imperial economy.
At an exhibition organized in Lisbon in 1959 to convince metropolitan investors and future settlers, the director of the Posto Experimental do Caracul promised the president of the republic that the Reserve would be able to provide Portugal with about 11,000 pelts from Karakul. The pelts not consumed in Portugal were to be exported and would guarantee the empire a much-needed source of international currency. There is no comprehensive study of luxury consumption under Salazar, but photographs confirm the presence of Astrakhan coats among the wives of the dignitaries of the regime and among well-off urban dwellers.
The layout of the Posto Experimental do Caracul indicates that more was at stake than just imperial import/export balances. The 16,000 hectares of the experiment station were projected as the first element of an exemplary white settlement plan, a model farm to be replicated throughout the desert. The grid covering the Reserve was to be occupied with farms radiating from the PEC located at its center.[139] The notion suggested earlier of looking at experiment stations as outposts of empire has in the case of PEC its clearest application. Experiment stations were the first materialization in the landscape of the fascist colonial project, of the alternative modernity of settlers attached to the land through the reproduction of technoscientific organisms. And if the Kriwoj Rog station in the Ukraine and the experimental farm of Giggiga were early gone with the destruction of Hitler�s and Mussolini�s regimes, the longevity of Salazar�s regime allows for full exploration of this experiment in settler sociability.
Indeed, soon the Posto Experimental do Caracul would earn the status of obligatory stop for every visitor to South West Angola interested in the Portuguese civilizing mission. In January of 1952, the Brazilian anthropologist Gilberto Freyre would stop at the Posto Experimental do Caracul as part of a world journey through Portuguese colonies sponsored by Salazar�s government. Since the 1930s Freyre had been probing his theory that the Portuguese had developed a particularly benign form of imperialism�lusotropicalism�that was based not on racial differentiation, as the empires of northern European countries were, but on miscegenation of whites and tropical populations; Brazil was the best historical example.[140] Under growing international isolation after the defeat of fascist powers in World War II, Salazar�s regime would incorporate Freyre�s lusotropicalism in its official discourse from the 1950s on, for this Portuguese exceptionalism offered a justification for keeping colonies after independence was granted to other European possessions in Africa.
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Figure 6.12 A map of the Karakul reservation in southwest Angola. The numbers correspond to planned concessions; 1 indicates the Karakul Experiment Station.
(O Caracul, Ag�ncia Geral do Ultramar, Lisbon, 1959)
[image: ]
Figure 6.13 A 1963 photo taken at a Karakul exhibition, with President Admiral Am�rico Tom�s at the center and the veterinarian Manuel dos Santos Pereira, head of the Karakul experiment station, to his right.
(Di�rio da viagem do Presidente Am�rico Thomaz �s prov�ncias de Angola e S.Tom� e Pr�ncipe, 1963, Ag�ncia Geral do Ultramar, Lisbon, 1964)
Freyre�s travel journal was published under the title Adventure and Routine: A Journey in Search for the Portuguese Constants of Character and Action.[141] In India, Mozambique, or Angola, Freyre sought to confirm his theory by describing the adaptation of Portuguese colonists to the most disparate situations, forging a new original culture�lusotropicalism�that joyfully hybridized Tropical and European elements. Such a joyful perception also informed his description of the PEC in South West Angola:
The vision of the post combining stables and a very modern laboratory was unforgettable. In the pastures thousands of animal heads already adapted to the desert. The crossings revealed an ecological type of sheep: the desert sheep.[142]

In the conclusion of the book, Freyre recounts his delivery of a gift from the Portuguese President to his Brazilian counterpart: a chest containing an old rare edition of Luis de Cam�es� Lus�adas�a sixteenth-century epic poem recounting the voyage of Vasco da Gama from Lisbon to India in 1498, which launched the Portuguese Empire in the Indian Ocean. The materials from which the chest was made summarized Portuguese presence in the world: �Angola diamonds, ivory from Mozambique, gold from Guinea, silver from Portugal, pearls from the Portuguese Orient, wood from Cape Verde�it irradiates Portugal, the Portuguese Overseas, and the panluso affection for Brazil.�[143] The interior of the chest was lined with Karakul fur, suggesting that Karakul embodied the �Portuguese constants of character and action� and thereby making them lusotropical animals.
For Freyre, the �ecological sheep� was the result of the crossings undertaken by Santos Pereira between pureblood imported Karakul and local breeds. The hybrid sheep demonstrated the ability of Portuguese culture to adapt to conditions found in the tropics, and thus Freyre thought they deserved the same appraisal as the plants he found in the Lisbon Overseas garden (Jardim do Ultramar). Such plants were responsible for �a revolution on the plan of vegetable life sociology�. New ecological adjustments were accomplished. Those transplantation adventures were always favored by the pantropical sense of life that from very early on, and even today, characterizes Portuguese actions overseas.�[144] Freyre thus established a direct relation between plant-breeding and animal-breeding practices and the pantropicalism that allegedly constituted the nature of Portuguese presence in the world.
In a seminal article by Cristiana Bastos, the �joyful luso-tropicalism� of Gilberto Freyre is read in parallel with the better-known Tristes Tropiques (Sad Tropics) of Claude L�vi-Strauss, published in 1955, which was highly influential in cultural anthropology in the second half of the twentieth century.[145] According to Bastos, Freyre offered an alternative to the anthropology of L�vi-Strauss, de-emphasizing notions such as �otherness, contradiction, dualism, [and] opposition.� Bastos doesn�t suggest taking Freyre�s path and looking for continuities and miscegenation where previously only otherness was seen. She invites us instead to revisit the �icons and themes� of luso-tropicalism, recommending critical distance in relation to �the myth of non racism and great humanism of the Portuguese,� and puts forward a research program exploring that peculiar iconography of imperialism made of �Albuquerque�s soldiers marrying Indian women� and �varied natives hand in hand with a permanent smile in their faces.� Karakul�whose furs accommodated the luso-tropicalist reliquary offered by the Portuguese president to the Brazilian president Get�lio Vargas, with Freyre officiating at the ceremony�belong to the family of such icons that one has to explore in detail when trying to understand the nature of Portuguese colonialism during Salazar�s regime.
As has been suggested throughout this book, plant breeding or animal breeding, when examined closely, illuminate more general historical points. Apparent insignificant technicalities may suggest ways to overcome Freyre�s rosy visions of Portuguese colonialism and to place it in a continuum with the frontier experiences of other fascist regimes�a move that would have been anathema to a Brazilian anthropologist always emphasizing Portuguese exceptionalism, as is still done in most Portuguese scholarship.[146]
As we now know, any Karakul project begins with the importing of pureblood Karakul to be crossed with local sheep. Manuel dos Santos Pereira�s travels in South West Africa made it clear that acquiring purebred animals from breeders in that territory would be impossible, owing to their fear of future competition from their northern neighbor. The first rams were not acquired until after the end of World War II, and then from the US Department of Agriculture�s flock. Only after a second import of Karakul sheep from Germany in 1952�ten rams and two ewes, descendants of the Halle flock�did more encouraging results begin to appear.[147] The Italians in Libya and Abyssinia, and the Germans in South West Africa, had been able to find a suitable local breed to cross with Karakul. No such breed was found in Angola. After several failed attempts to use sheep from other parts of Angola, a large contingent of animals was imported from Tanganyika (current Tanzania), making the operation much more expensive than had initially been predicted. And indeed, importing suitable sheep for crossing would be a constant problem for Karakul farms in South West Angola.
Pureblood Karakul originating in Uzbekistan and arriving in Angola via Halle, crossed with animals from Tanganyika with the idea of reproducing German South West Africa settlement of the desert, are actually strange candidates for embodying lusotropicalism. There were crossings and hybrids, but that doesn�t mean that differences were diluted in a process of acclimation. On the contrary, purity was a central principle of Karakul husbandry. Only pureblood Karakul rams were allowed to inseminate ewes, and male offspring were slaughtered immediately after birth (with the exception of a few lambs that were castrated and then raised for their meat). Decisions whether to castrate or slaughter male progeny were based on evaluation of the quality of their pelts according to the hair standards established by Halle scientists. Pureblood males were separated from the herd, contacting females only for reproduction; hybrid males were slaughtered or castrated.
The same recording practices that were used in Italian colonies, where each animal�s degree of purity was marked on its ear, were also followed in Angola. But what was no more than a plan in Giggiga actually took place in South West Angola. The Posto Experimental do Caracul kept the Halle pureblood rams in its possession and lent them to settlers for purposes of reproduction, thus guaranteeing the distribution of superior germplasm in the entire reserve. By the early 1950s, when the PEC began its operations, artificial insemination was a common technique in animal husbandry. The laboratory that Gilberto Freyre mentioned in his description of the experiment post was actually an artificial-insemination facility in which Manuel dos Santos Pereira analyzed, diluted, and stored Karakul rams� semen. In contrast with Bonadonna�s air drops, dos Santos Pereira used a Chevy truck to traverse the Karakul reserve and distribute the sperm of the PEC rams. Not only did the new settler community of the Karakul Reserve expand in the landscape from the first nucleus defined by the PEC property; it also grew as a result of the steady supply of pureblood sperm that Santos Pereira distributed. The maintenance, reproduction, and distribution of purity sustained the entire settlement.
The strict surveillance over purity and controlled hybridization of nonhuman animals had direct consequences for colonial relations. The demands of capital and recording operations excluded any consideration of indigenous people owning concessions. The standards defining what constituted an economically sustainable Karakul farm�standards for land extension, management, and genetic purity�limited Karakul farming to white settlers. As in South West Africa, the black population was seen as a pool of cheap wage labor. Blacks, having had their communal lands expropriated, had to work on settlers� properties.
By 1950 there were no more than 2,500 Kuvale in the area of the reserve, and only 700 of them were adult males.[148] According to Santos Pereira�s calculations, each native shepherd was to be responsible for 100 sheep, meaning that in the long term the reserve would need 20,000 natives. Migrant wage laborers had to be brought in from the more densely populated plateau of Angola. Santos Pereira demanded from the Indigenous Affairs Agent a labor contingent that would guarantee the survival of his scheme for white settlement.[149] We thus should add Karakul farms to the cotton and coffee concessions, mines, and public works that were constantly asking colonial authorities for supplies of native laborers. Indeed, the creation and violent management of an indigenous workforce pool constituted one of the main tasks of the Portuguese colonial state, at least until 1961, when labor legislation was revised. Only after the clash of independence movements and after strong international pressure did Portuguese authorities officially abolish the infamous native-labor regime (estatuto do trabalho indigena), replacing it with general rules of peasant labor and putting an end, at least on paper, to the previous practices of forcing indigenous population to work in commodity-production schemes and violently punishing those who refused to do so or who dared to break their working contracts.[150]
After five years during which a labor force was to be provided by the colonial administration, Santos Pereira argued that the conditions at the farm should be good enough that the compulsory regime could be dispensed with. The natives working at the farm were to be clearly separated from those outside. Always obsessed with the smuggling of animals by the Kuvale, dos Santos Pereira even devised a scheme under which each employee at the farm had to carry colored cards with which to identify himself to the armed sepoys policing the area.[151]
The layout of the Posto Experimental do Caracul included a native village of fifteen huts and was supposed to serve as model for the farms to be established throughout the Karakul Reserve. Santos Pereira didn�t conceal his pride in a new model hut he had designed, which he called �Karakul style.�[152] Bricks and mortar were used for the conical roof, instead of the traditional thatch. Despite the uniform exterior appearance of the huts, there were three different interior typologies: one �with no division for married niggers and already assimilated,� one with �one central division for two couples with no children,� and one with �three divisions for 4 single natives.�[153]
As in the Arab villages planned by the Italians in Libya, the apparent respect for indigenous life embodied by the native village of the Karakul experiment post in fact denied indigenous sociability. Domestic space was organized and regulated only in function of the married/single opposition and of the wage labor condition of natives. It is interesting to compare the PEC�s village with a onganda, the most stable of settlement forms of the Kuvale in South West Angola, as described by anthropologists:
[The onganda] is limited by a circle made of shrub that may reach a diameter of 70 m and inside which cattle overnights and houses, conic and short, are distributed. There is also a smaller enclosure for calves. Each onganda shelters two or three family groups that may be relatives or not and that may count or not with the presence of adult children, or nephews, or other dependents, of elder men who lead them, establishing relations among them of partnerships for the common exploration of cattle.[154]

The onganda�s enclosure also included graves and sacred sites. One doesn�t need more to conclude of the over simplifiaction associated with the process of mimicking indigenous life embodied in the faked native�s village.[155] Santos Pereira�s huts were as shallow as those reproductions of villages built for colonial fairs and world exhibitions ready to be consumed as postcards by urban dwellers in Europe or North America. Independently of one�s position on the virtues and problems of the sociability of the Kuvale, the point is that the joyful lusotropicalist rhetoric attached to the PEC�s native village, with its claims about the unique Portuguese sensitivity toward traditional societies and their customs, consisted of empty words hiding a violent conversion of indigenous population into impoverished wage laborers working on white settlers� farms. The acknowledged resistance of the Kuvale to being mobilized for such undertakings only confirms their understanding of what was at stake.
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Figure 6.14 The Karakul Experiment Station in the Namibe Desert in Angola, ca. 1960.
(Arquivo Instituto Portugu�s de Apoio ao Desenvolvimento / MU / DGE / RRN / 1548 / 06127)
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Figure 6.15 Manuel dos Santos Pereira�s instructions on how to build �indigenous huts,� 1958.
(Arquivo Instituto Portugu�s de Apoio ao Desenvolvimento MU / DGE / RRN / 1548 / 16195)
The natives� village was not the only element of the Karakul experiment station to be presented as exemplary of lusotropicalism. Gilberto Freyre also saw evidence of the unique adaptive nature of Portuguese settlers in the house of the director, which, he suggested, demonstrated that �it was possible for a Portuguese to live in Caracul in a true Oasis�:
Such was the residence of the Post�s director, all involved by creepers and a trellis with bunches of grapes so Portuguese fresh they looked fake�. The vines burst in fat grapes by the balcony at children�s hands and of grown ups nostalgic of the fruits and scents of Portugal.[156]

While Manuel dos Santos Pereira drove relentlessly through the reserve distributing genetic purity, inspecting barbed wire fences, evaluating pastures, and measuring the water levels of improvised ditches, his wife served �magnificent lunches with the grace and dignity of someone who overlooked a dinner in Lisbon or Oporto.�[157] Compensating for the nomadism of a frontier life always on the move, and for the 9,000 miles dos Santos Pereira put on his Chevy truck every month, his wife and children, through their performance of metropolitan life, displayed the stability repetitively invoked in publicizing the joys of white settlement. Already in 1940, Bronislaw Malinowski called attention to this phenomenon of white settler communities not limiting themselves to reproduce metropolis habits but of overdoing them�a point emphasized in more recent work in which Anne Laura Stoler has explored the constant intimate surveillance work that was done to keep colonizers and colonized separated.
The overdoing of metropolitan life was evident not only in the exquisite housekeeping of Manuel dos Santos Pereira�s wife but also in the architecture of a house built according to the principles of the �Portuguese House� style already mentioned above when describing the building of the National Agricultural Experiment Station directed by Sousa da C�mara. According to the technicians of the Office of Colonial Urbanization (Gabinete de Urbaniza��o Colonial), which was responsible for the design of government buildings in Angola and Mozambique, there was in fact an �overseas Portuguese House� style, distinguishable for being even more Portuguese than the �Portuguese House� of the metropole. The Posto Experimental do Caracul was designed as a model settler home aimed at performing, in dos Santos Pereira�s words, �the reproduction of Karakul breeders.�[158]
The director�s house, stables with pureblood Karakul, the artificial-insemination laboratory, herds of ewes ready to be fertilized, practices for recording breeding, the model natives� village, and the 16,000 hectares enclosed by barbed wire were all brought together to reproduce white settlers. The characterization of Kriwoj Rog and Giggiga as colonial outposts is confirmed in full by the Karakul experiment station in South West Angola, which was designed to produce, sustain, and expand colonial fascist life. It was through technoscientific Karakul sheep that Portuguese in the desert of South West Angola could be faithful to �the organic essence of the Nation to undertake the historical function of possessing and colonizing overseas dominions and of civilizing indigenous populations.�
However, the literature of postcolonial studies has warned us repeatedly of the actual failure of scientific colonization schemes.[159] Planners� repeated failures to recognize the complexities of local dynamics and their overestimation of their power to control every social and natural variable resulted in a sad succession of aborted projects. The ambitious project of the Karakul reserve was no exception. In 1962, a report on the �social-economic aspects of the Karakul sheep husbandry industry� by two social scientists from the recently founded Angola Institute of Scientific Research (Instituto de investiga��o Cient�fica de Angola), although not doubting that Karakul would soon become �one of the major resources of the territory,� bluntly asserted that in the reserve there wasn�t �the slightly existence of anything one may call settlement.�[160] The problem was that instead of new settlers the wealthiest people of the two urban areas of Mo��medes and S� da Bandeira acquired the concessions, hired wage laborers, and let the farms be run by foremen. Instead of model settlements there were absentee large landowners. The area occupied by the few farms (no more than seventeen) was to be sure enormous. In contrast to the initially planned 5,000 hectares, each individual unit now consisted of 15,000 hectares, making a total of 271,000 hectares (including the experiment post).
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Figure 6.16 A building at the Karakul Experiment Station designed according to �Portuguese house style� as codified by the Portuguese fascist regime, ca. 1960.
(Arquivo Instituto Portugu�s de Apoio ao Desenvolvimento / MU / DGE / RRN / 1548 / 06127)
The total of seventeen farms raises the question of the historical relevance of Karakul farming to colonial relations in Angola. True enough, the Karakul experiment post didn�t reproduce Karakul farmers, but that doesn�t mean it had no important historical consequences. Independently of the absence of �brave settlers,� Karakul farms were exemplary of a more generalized land grab that occurred all over the south of Angola, aimed at replacing the semi-nomadic societies of the cattle complex with large, white-controlled industrial husbandry operations occupying thousands of hectares. Such replacement demanded a violent military repression and the introduction of industrialized organisms to be sold in international markets. The latter was made possible by the work undertaken at the Karakul Experiment Post.
This replacement was eloquently described in the critical verdict concerning the value of the Karakul experiment by Ruy Cinatti in his unpublished Itiner�rio Angolano of 1972, a unique mix of phytogeography, agronomy, ethnography, and poetry.[161] Cinatti, a poet who had worked as an agriculture expert for the Portuguese empire, was disheartened by the �radically endogamy of the sheep-human settlement of Karakul.�[162] He despaired at the length of the barbed wire fences that forced the Kuvale to take long detours to have access to water points or else to illegally break the fences:
Ranch Montemor! Texas in South West Angola!� But the wire doesn�t end. Here is another ranch�. There is no Texan ranch in the Angolan South West more valuable than a Mucubai,[163] nor dream of being a rancher when done as here: legalized robbery� And I, here proclaiming the vitality of Angola, as if Angola were the USA 1800 style, forgetting the Indians (Mucubais, Cuanhamas), forgetting that Indians are history and the Mucubais are making it.[164]

There was no exemplary white settlement to brag about. But the few remaining Kuvale or Mucubai, forced to drive their much-reduced herds between rows of barbed wire, their trans-human routes cut, and their access to water limited, surely knew that Karakul were historically meaningful.[165]
In 1975, less than a year after the overthrow of the dictatorial regime in Portugal, a big auction of Karakul skins in the city of S� da Bandeira (the last of its kind) provided white Portuguese settlers of South West Angola with a safe source of currency for their escape through Namibia and South Africa amid the violent turmoil of the independence period and the rapid devaluation of Portuguese currency.[166] Karakul farmers joined the exile that followed. In all, over a million Portuguese arrived in Portugal after the Portuguese African colonies became independent. The Karakul farms, not surprisingly, were ransacked, and the sheep that survived were mixed promiscuously with local breeds. The anthropologist/novelist Ruy Duarte de Carvalho imagined a sacrifice of a Karakul ram by the Kuvale as a ritual destined to bring the old equilibrium back to the region.[167] Nowadays the area is again the territory of the Kuvale and their cattle herds.

Conclusion

The end of the story of the Karakul in Angola implies a profound interdependence of Karakul sheep and fascist regimes. It coincides with the end of the dictatorship in Portugal. But it also demands careful exploration of the nature of such relations. In following Karakul in the frontier territories of the three regimes, this narrative never suggested a direct causal relation, never suggested that whenever one has a Karakul farm one has a fascist regime. One can think of Karakul without fascism. The first producer of Karakul furs was, after all, the Soviet Union. Why, then, should one follow the sheep and care about the work of breeders dealing with curl patterns and artificial-insemination techniques?
This chapter has made the case that Karakul were interesting not only for scientists interested in developmental genetics but also for historians dealing with the imperial dimensions of fascism. By exploring the historical trajectories of these organisms, one is able to understand how the expansionist ambitions of fascist regimes were to be materialized in frontier landscapes. It is fair to say that the labor and racial relations being established in these frontier areas were more colonial than fascist. In contrast to the stories of wheat and pigs, it is not easy to grasp what was specifically fascist in the Karakul farms in Cirenayca, the Namib Desert, or even the Ukraine. The argument developed here points in the opposite direction, suggesting that colonialism is a crucial feature of fascist regimes performing the tasks of national destiny, racial superiority, and economic independence. To study fascism and leave aside its colonial dimension is to leave aside one of its central aspects, a flaw that is too common in the literature on fascism. Furthermore, much of the scholarly and popular interest in the study of fascism has to do, justifiably, with its violent nature, and it is now clear that it was in the colonies that fascist regimes unleashed their more radical forms of violence. Karakul is a good point of entry to the larger history of fascist frontier genocide. Chronologically our story begins with the Herero genocide in German South West Africa and ends with the escape of Portuguese settlers from the contiguous territory of South West Angola, and via Karakul we were taken to the genocides in the Ukraine and in Cyrenaica, thus emphasizing the continuity between fascist violent experiences and white settler colonialism.
The claim for integrating nonhuman animals in the narrative is well in tune with suggestions by environmental historians to build historical accounts by paying attention to bison, dogs, or mosquitoes. Here, I suggest also looking in detail at the experimental practices that standardized animals, not taking them as stable entities. Had we ignored the work undertaken by animal geneticists at the University of Halle, we would not have been able to understand how Karakul traveled from Uzbekistan to South West Africa, or from Germany to Italy and from there to North Africa. The circulation of Karakul was enhanced by the experiments in hair development at Halle, but also by the trials on crossing with local sheep breeds and the research on artificial insemination undertaken in the experiment stations in Libya and Angola. More than that, experiment stations as exemplary settlements were experimenting with colonialism at large, materializing fascism dreams of Lebensraum and Grande Italia, and �Portugal is not a small country.�


Conclusion

In the fascist era, rituals followed a tight calendar. Nazis celebrated the 1933 seizure of power in January, the anniversary of the founding of the Party in February, National Mourning Day in March, the F�hrer�s birthday in April, National Labor Day in May, and so on.[1] Among the continuous succession of mass events, the notorious September General Gatherings of the Party in Nuremberg have rightly received more attention than any other Nazi ritual. Notions such as the �aestheticization of politics� and �political religion� have been fruitfully associated with these carefully staged rallies.[2] The rhetoric of the F�hrer, magnified by Albert Speer�s lighting effects and Leni Riefenstahl�s camera work, allegedly transformed the amorphous members of German society into purposeful organs of the national community.
In 1933, a law was passed renaming the first Sunday after Michaelmas (the Feast of Michael and the Archangels, September 29) as the day of a Harvest Festival (Erntedankfest). The festival, organized by Joseph Goebbels� propaganda services and held on the B�ckeberg, a ridge near Hamelin in Lower Saxony, attracted about 500,000 peasants in its first year, and about 1.2 million in 1937.[3] It celebrated rooted-in-the-soil peasants as the �blood source of the German people.�
Hundreds of trains carried peasants from farming communities into Hamelin, guided not by the Pied Piper but by the words of the F�hrer: �The future of the nation� depends exclusively on the conservation of the peasant.� From early morning on, the masses climbed the B�ckeberg, where the stage had been set and where they would wait all day long for Hitler�s arrival, meanwhile watching the endless columns snaking up from the valley. It took more than seven hours to fill up the site. Not until early evening did Hitler�s airplane land in Hamelin, after which he was driven to the B�ckeberg in a convertible. The climb�the �path through the people� (Der Weg durch das Volk)�was to become the highlight of the celebration. Entranced peasants (a majority of them women) were allowed to touch the F�hrer. One account describes the scene as follows:
�As�in the distance on the plain down below�the motorcade came closer, the uninterrupted �Heil!� of thousands and thousands of voices rolled like a hurricane from the hillside down towards the man who had managed to cast his spell on the German people�. He reached out everywhere to touch hands�which people, in their hundreds, were thrusting out at him from all sides�stroke cheeks, and ruffled hair. Close behind him came G�ring, with a broad grin, Goebbels, Hess, and the others, all in the best of spirits and greeting people on all sides.�[4]

This gathering of more than a million people differed from the well-ordered rallies filmed by Leni Riefenstahl at Nuremberg, being closer to traditional peasant festivals. But the plans for the Harvest Festival didn�t lack for ambition. Indeed, Albert Speer, Hitler�s favorite architect, built for Goebbels a model of a grandiose amphitheater for the B�ckeberg, with a 1,200-meter-long earth wall facing a great stone stage.
Although Speer�s amphitheater was never built at full scale, the B�ckeberg did earn the status of Reichsthingplatz (Imperial Place of Things), the leading site among the 1,200 planned Thingpl�tze (Thingplaces) envisaged by Goebbels and his Thingbewegung (Thing movement).[5] The Thingbewegung organized v�lkish gatherings in outdoor amphitheaters where, besides propaganda actions, theater and dance were performed in thing style. These thingplaces were carefully located so as to materialize Germaneness in the landscape. The use of the old word �Thing� was meant to evoke its ancient meaning: a gathering of living people and their ancestors, but also of rocks, trees, animals, and even gods�all the things that allegedly constituted the German community.
The agricultural produce displayed at the base of the stage from which the Nazi leaders made their emphatic proclamations assumed the status of things. Potatoes, wheat, and rye informed the national community of blood and soil. And as was the case with the other elements of the scenery, such as the standardized traditional costumes designed by Reichsn�hrstand officials, these cultivated things didn�t derive from immemorial practices, being instead of very recent origin. The things that allegedly brought into being the German community were the result of the scientific practices of German academic plant and animal breeders. Technoscientific forms of life were to root Germans in the national soil and settle them in newly conquered lands.
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Figure 7.1 The 1933 Harvest Celebration at B�ckeberg.
(Achim Thiele and Kurt Goeltzer, Deutsche Arbeit im Vierjahresplan, Gerhard Stalling, 1933, p. 125)
In recent years, historians of science as well as scholars of Science Studies have insisted on the use of the notion of �thing�, speaking particularly of �thick things� (�a phrase meant to invoke the multiple meanings ascribed to particular material artifacts, even those apparently subject to the thinning regime of modern science�[6]). Scientific things, it is argued, encapsulate a much richer world than the one associated with the thin scientific objects of traditional historical narratives characterized by their detachment from culture. Thick things have been instrumental in the production of historical accounts entangling modern scientific artifacts with political, economical, social, and cultural meanings, thus offering an enhanced general relevance to historical studies of science. Or, as Ken Alder puts it, �the things of the world are assembled as much according to ethical, aesthetic, and political prescriptions as in the service of any narrow utility.�[7]
The notion of scientific things has helped us in reimagining democratic practices as suggested in formulations such as Bruno Latour�s �Parliament of Things,� pointing to more inclusive constitutions recognizing that societies are made of associations of humans and non-humans.[8] In this view, the contribution of science to democracy has more to do with its ability to bring in new matters of concern�new things from which public debate emerges�than with science�s producing matters of fact offering undisputable guidelines for political action. This praise of the experimentalism associated with the democratic process seems an appropriate way of engaging with climate, genomes, or nanotechnologies in our present democracies; one that acknowledges the composite nature of our societies and that doesn�t separate nature and society.[9] Latour thus calls for taking for serious the etymology of the Icelandic Althing or the Norwegian Storthing as exemplary parliaments for current times, political spaces in which people assemble around things.[10]
Now, the problem is inclusive constitutions were also being performed at Albert Speer�s Imperial Place of Things. The things assembled there were also human and non-human, but instead of contributing to a more democratic society the collective involved by the long earth wall was fascist. The aim at the B�ckeberg was to gather the constituents of the German Volk as envisioned by the Nazis. The inclusiveness of things also meant the exclusion of many humans�including �rootless� Jews, who allegedly were not able to establish the same relations with German soil. Nazi thingplaces were, to be sure, no parliaments, and thing talk has thus no inherent democratic virtues�a point that current scholars would have no difficulty admitting, but a point they haven�t noticed. Scientific standardized organisms, such as all the animals and plants discussed in this book, were designed as things embodying fascism. More than that, they helped fascists make the case that their reveries could be realized, putting aside liberal ways of organizing collective life. New strains that made Italy or Portugal self-sufficient in wheat for the first time in its history, even if for only a short period, constituted a powerful demonstration that it was possible to form a national community feeding itself on the produce of the national soil. Kok-sagyz plants coming out of Auschwitz to transform Ukrainian landscapes promised a European New Order in which �inferior races� would produce cash crops that would supply German industry. Nothing could be more distant from the promotion of democratic assemblies of things.
When invoking the notion of �thing�, we are engaging Nazis in their own terms. This is no coincidence, for it seems fair to acknowledge that an important part of the current �thing talk� comes from the application of Martin Heidegger�s concept of �Ding� to scientific things.[11] Peter Sloterdijk�s phrase �Dasein ist Design,� suggesting that Heidegger�s �Being in the World� is no more than a question about the design one should use to build the house of Being, summarizes the trend.[12] In view of the increasing toxicity of Heidegger, confirmed by the recent publication of his black notebooks and his openly anti-Semitic positions, it is, to say the least, prudent to be reflexive on the use of the concept.[13]
In �Building, Dwelling, Thinking,� Heidegger famously discusses how �people think of the bridge as primarily and properly as merely a bridge,� tending to ignore that the bridge is a �thing,� �a gathering�: �It brings stream and bank and land into each other�s neighborhood. The bridge gathers the earth as landscape around the earth.�[14] Closer to the themes of the present book, Heidegger also invokes in that same text the thingness of a farmhouse in the Black Forest built �to let earth and sky, divinities and mortals enter.� Its location in the mountain slope, the hallowed places of the childbed, the community table, the �tree of the dead,� they were all �designed for different generations under one roof.� Here Heidegger plays with the German etymology of the word �bauen�, which besides �building� also means �cultivating� and �dwelling.� The crucial point, for Heidegger, is to acknowledge that both activities of building and cultivating referred originally to dwelling, �the manner in which mortals are on earth.� �Bauen�, in the sense �dwelling,� discloses the truth of Being, allegedly opposed to the abandonment of Being performed by technology. Dwelling gathers under the same roof the different generations as well as earth and sky and divinities, while building in modern times would be guided by no more than practical concerns, the poor realm of engineering.
According to Heidegger�s investigations, breeding (zuchten), the main object of this book, didn�t belong to the semantic field of cultivating (bauen), meaning instead the �overpowering of life by machination.�[15] Whereas cultivation (bauen), if one had present the notion of dwelling, invoked caring, preserving, and nurturing, breeding (zuchten) pointed at �planned calculation.�[16] We recently discovered that Heidegger hideously asserted that it was no surprise that Jews, �with their marked gift for calculation,� lived longer than any other people under the principle of race, �in which life is brought under the form of what can be bred.�[17] In other words, Heidegger was suggesting that Jews were responsible for all the evils that fall upon them. Jews, as a calculative nomadic race, could not, according to Heidegger, be rooted in the soil, for they didn�t know how to dwell, they were all about machination and breeding. If, in Heidegger�s poetic language, calculation and breeding didn�t �let the divinities and mortals� enter, in the brutal language of Richard Darr� it was enough to say that Jews didn�t raise pigs. Apparently, Heidegger despaired that the Nazis, contrary to their initial promises that justified his early enthusiasm for the regime, had also succumbed to the �hex cast by technology� direct[ing] everything toward calculation, utility, breeding, manageability, and regulation.�[18] Breeding new organisms, damming rivers, the Four-Year Plan, Auschwitz, and the bombing of Hiroshima and Nagasaki were just illustrations of a deeper phenomenon of �total mobilization as a consequence of the original abandonment of Being,� an abandonment that degraded things into objects.[19] The claim from Heidegger�s Black Forest hut for man as shepherd of Being, made indistinguishable Roosevelt and Hitler, Americanization and the Holocaust.[20]
Fascists were aware of the thingness of technoscientific artifacts such as Ardito wheat, bodenst�ndig pigs, and Karakul sheep. As the Harvest Festival at the Imperial Place of Things emphasizes, engaging with thing talk when talking about fascists means to engage with a historical actors� category, a gesture that resonates with the move by cultural historians of fascism of the 1990s of taking fascist talk seriously so as to better understand fascism. Heidegger rhetorically asked �Who gives us a standard at all by which we can take the measure of the essence of dwelling and building?�[21] Well, standards such as the animal performance records or the tuber sprout tests made it practicable to identify what kind of thing one was dealing with�for example, was it a pig that could thrive only on imported feed and demanded international markets, or one that could thrive on potatoes and contribute to a bodenst�ndig national community?
My aim in this book has been to achieve a better understanding of how fascist societies came into being and how they expanded. Instead of putting science under the overarching category of modernity, under which it doesn�t matter much if one is talking of fascism, democracy, or communism (an indifference characteristic of Heidegger�s texts), I have insisted on using the explanatory power of historical narratives of technoscientific things to explore the nature of concrete political regimes.
Recently, M. Norton Wise has pointed to the similarities of modes of explanation in science and history by calling attention to the status of model organisms in the life sciences.[22] Much as standardized mice stand for humans in studies of the general mechanisms of cancer, so �exemplar narratives in history aim at the universal through the particular.� In place of anxiously searching for historical causal explanations and reproducing a limited understanding of how scientific research is actually practiced, Wise urged historians to embrace their typical methodology of taking �the individual case as representative of larger developments, even though it can never be abstracted from its specific circumstances.� As Georges Canguilhem noted, biologists historically made use of different organisms to research different properties they were interested in: �the dog for the conditioned reflex; the mouse for the vitamins and maternal behavior; the frog, �biology�s Job�, for reflexes; the drosophila for heredity; the horse for blood circulation.�[23] Throughout this book, in an analogy to that mode of reasoning, I have used wheat to study fascist mass mobilizations and the formation of a corporatist regime; potatoes to follow the growth of the infrastructural power of a fascist state; pigs to understand the design of a rooted-in-the-soil national community; coffee, rubber, and cotton to explore fascist colonial labor regimes; and sheep to investigate interconnected genocides and white settlement expansion. Such selection is not neutral, and other historical technoscientific things would certainly allow for different explorations. As model organisms are not abstract entities and their actual existence in the real world often leads scientists into unforeseen phenomena, so the intense tinkering with concrete historical technoscientific things led the historical research into unexpected paths. This is illustrated by the unanticipated connected histories of the three fascist empires that become evident when one follows the historical trajectories of Karakul sheep from Halle to South West Africa and the Ukraine, and from Libya to Angola. The weaving of Thing histories seems, in fact, an adequate narrative technique with which to make sense of practices aimed at producing fascist collectives through the scientific production of things.
Historians of science and technology, by producing dense narratives that assert the thingness of their objects of interest, ignore Heidegger�s jeremiad, undermining his grand nostalgic narrative of a world currently populated with objects and forgetful of things. In a similar way, this book delves into the apparent paradox that at the Nazi harvest celebration peasants (Bauern) were reminded that cultivation (bauen) of the German soil with organisms produced through breeding (zuchten)�my technoscientific things�also meant to dwell (bauen). The German national community was to come into being through the cultivation of wart-resistant potatoes and the breeding of bodenst�ndig pigs. Yes, this book also takes technoscientific organisms as Heideggerian things. But it makes clear that the dwelling they put in place was a very unpleasant one. It was a nasty fascist dwelling. The scientifically bred things mobilized national populations for food production, forming armies in times of peace that replaced democratic practices of political participation, erected organic mammoth state structures eliminating any dissent, made violent colonial labor regimes seem reasonable, and exulted over genocidal imperial settlements. I would thus like to insist here on the importance for historians of science and technology of going beyond the recognition of the thingness of apparently thin technoscientific objects. We are used to think about the alleged violence the degeneration of things into objects entails, but we should be equally aware of the violence associated with certain things. Things, as gatherings, may seem inclusive, but, as fascist things remind us, they can be dangerously exclusionary as well. Another, more fundamental tension exists beyond the Heideggerian one between objects and things: a tension between things, between the different worlds different things sustain.
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