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Everywhere, long-term economic trajectories, 
the ebb and flow of political power, the  

waxing and waning of populations, rested on 
the successful management of soil nutrients.  
For want of nitrogen, many a kingdom was

 lost. 

–McNeil and Winiwarter, Soils and Societies

The Brazilian Cerrados are considered by agribusiness as the last agricultural 
frontier before the Amazon rainforest, covering nearly one-fourth of the coun-
try’s territory, whose accelerated transformation at the end of the twentieth 
century by the allied forces of business and science has been unique. From 
a semi-arid savannah, it was turned into a fertile agricultural land, but this 
miracle has not occurred without externalities. The history of the Cerrado bi-
ome fertilization contains fundamental lessons for cultural and environmental 
protection, as well as a singular context for environmental cultural studies 
(ECS), due to the strong impact of agriculture over biological and social di-
versity, which I will later conceptualize as biocultural diversity, and which, 
in terms of speed, reach, and scale, may have been rarely observed previously 
in human history. Yet its history obtained less attention by environmental and 
social sciences when compared with other Brazilian biomes, such as the At-
lantic Forest.2

Prior to World War II, when Brazilian farmers and governments consid-
ered Cerrado lands to be infertile and unsuitable for large-scale agriculture, 
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ranchers’, small farmers’, and indigenous people’s economies were based on 
mining, cattle breeding, and subsistence agriculture. In addition to its unique 
biodiversity, the Cerrado biome is an area also known for a strong cultural di-
versity, including an immense presence of indigenous peoples and Quilombo-
las, who belong to communities descending from escaped slaves, that extract 
natural resources and subsist on agriculture (Ganen et al. 111).

While livestock production predominated, the increasing need for agricul-
tural goods led to the struggle to convert acidic soils into fertile lands. This essay 
addresses the transformation of the Cerrados into agricultural lands, changing 
the land use in the biome as a whole. More specifically, this essay aims to clarify 
how soil research, institutions, programs, and social groups influenced human 
responses to acidic soils and environmental challenges, in turn transforming 
the national culture. I will conclude by elaborating on the consequences of this 
transformation in terms of the degradation of biocultural diversity.

According to William Beinart, the concept of biocultural diversity was pos-
sibly first used in the early 1990s by Darrel Posey in connection with his studies 
in Latin America (75). An ethno-entomologist and an activist for indigenous 
people, his intention was to capture the inextricable link between biological 
and cultural diversity. His motive was to champion indigenous knowledge and 
to argue that in key parts of the world, such as the Amazon, biodiversity could 
only be conserved if indigenous people were protected because of their knowl-
edge, skills, and long historical experience living in a relative balance with na-
ture. Thus, protecting the cultural identity of indigenous people would be the 
best way to conserve biodiversity. The idea was further developed in attempts 
to map biocultural diversity on a global scale; language was used as the main 
proxy for culture. In light of Beinart’s ideas, this essay shows how two cultural 
ecosystems, industrial agriculture based on fertilizing the soil, on one hand, and 
the indigenous people’s ecosystem maintenance, on the other, collide resulting 
in progressive destruction of the latter.

In the process of analyzing the cultural history of the Cerrados, I will reach 
for stories and metaphors proceeding from indigenous people’s oral history 
and from the history written by contemporary environmental historians. The 
history of the transformation of the Brazilian Cerrados begins with the deep 
conviction that they could not be transformed and that they were infertile due to 
excessive acidity, as reflected in the indigenous legends of “Stupid Deer” and 
“Star-Woman.” Posey demonstrated, however, that traditional Brazilian popula-
tions already had complex fertilization techniques capable of transforming field 
areas (with acidic soils) into small forests. Finally, with the increasing transfor-
mation of the chemical composition of the soils through an intense fertilization 
process led by governments and private institutions, the life of several groups 
and, consequently, Brazilian culture has changed. As a way to increase the fertil-
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ization experiments and the introduction of monocultures in the Cerrado biome, 
a series of projects and institutions were created for agricultural moderniza-
tion, whose impact can be described in terms of what Anthony Giddens calls 
a “Juggernaut”: that is, “a runaway engine of enormous power which, collec-
tively as human beings, we can drive to some extent but which also threatens 
to rush out of our control and which could rend itself asunder” (39). The “Bra-
zilian Juggernaut” continues to crush those who resist and threatens to move 
in directions that we cannot predict. Due to agricultural transformations in the 
Cerrados, while advocates of agribusiness are having a very comfortable trip 
aboard the “Cerrados’ Juggernaut,” most of the traditional groups are forced to 
leave their lands while witnessing the decline of biodiversity, which diminishes 
their chances of survival. Inspired by environmental cultural studies, I attempt 
to demonstrate how scientific and political discourses have shaped human re-
sponses to environmental challenges, including responses of resistance posed 
by environmental and social groups excluded from the process of agricultur-
al modernization. If, on the one hand, the (inter)national agro-hydro-business 
proposes the biological unification of the world (Uekötter 18), the Brazilian 
savannas still present an immense biocultural diversity based on a traditional 
knowledge created in relation with the environment. At this point, inspired by 
Bruno Latour’s actor-network theory, I will argue that the environment of the 
Cerrados has also acted on the different human groups, posing challenges and 
reacting to transformations, in the face of which the Cerrados continue to resist.

 
 

Figure 1. “The Cerrado Biome.” Instituto Brasileiro de Geografia e Estatistica 
and Ministério do Meio Ambiente. “Cerrado Biome.” Malha Municipal Dig-

ital, Brazil, 1997, www.ibge.gov.br.
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The Cerrados

The Cerrados are the Brazilian part of the planetary family of savannas, inter-
preted by scholars, associations, social groups, and governments as a biome, 
domain, or hotspot. The term Cerrado is used “to signify a vegetation type 
(physiognomy), or a region (domain) by different authors in the savanna con-
text of vegetation in Brazil” (Franco and Haridasan 261). For the purposes of 
this essay, Cerrados refers to the biome, while cerrados or campos cerrados 
refers to the vegetation type or phyto-physiognomy. The Cerrado biome is 
surrounded by Amazon forests to the north and west, Caatinga dry forest to 
the northeast, and the semideciduous Atlantic forest to the east and south. The 
Pantanal flood plain lies to the southwest of the Cerrados, reaching areas in 
Paraguay and Bolivia (261). The continuous core of the biome extends from 
the Equator to 23S and from 40 to 55W, making it the second-largest biome 
of Brazil after the Amazon. However, some “discontinuous patches of sa-
vanna-like region surrounded by Amazon forests outside the core region are 
also designated as Cerrado” because of the “floristic similarity of the woody 
component of the vegetation within the core area” (Critical Ecosystem 33).

Covering over two million km² or 24 percent of Brazil’s territory (Critical 
Ecosystem 29)—equivalent to the combined area of Spain, France, Italy, and 
Britain—the Cerrado biome is not composed of a single type of vegetation, 
but rather made up of different types, ranging from open landscape with no 
trees at all to forests of different densities (Franco and Haridasan 261). About 
61 percent of the Cerrado biome is composed of savannas, followed by for-
ests (32 percent) and fields (7 percent) (Critical Ecosystem 41). The Cerrados 
are the biggest hotspot in the Southern Hemisphere, having at least 345 spe-
cies of plants endangered and 20 percent of total vegetal species outside pro-
tected areas (33).3 Forty-three million human inhabitants live in urban areas 
and 12.5 million people depend on agriculture, natural ecosystems, and humid 
zones. In the Brazilian Central West, where the Cerrados biome predominates 
in connection with the rainforest and the wetlands, 10 percent of the regional 
population is indigenous (Codeplan 9) divided between more than eighty eth-
nic groups—such as the Xavantes, Tapuias, Karajás, Avá-Canoeiros, Krahos, 
Xerentes, Xacriabás, as well as the Apinayés and Bakairís—all of whom have 
established historically grounded strategies of management of the biodiver-
sity.

Nowadays, this Brazilian biome is a subject of great controversy. While 
agribusiness highlights the importance of increasing agricultural production 
on these lands, environmentalists call into question the environmental deg-
radation caused by the expansion of the agricultural frontier. Currently, the 
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main environmental threats to the Cerrados are cattle, agriculture (soybeans, 
maize, and cotton), biofuel production (sugar cane), vegetal coal, forestry 
(monoculture of eucalyptus), and fire, all of which cause erosion and 6,000 
km² of deforestation per year (Critical Ecosystem 26). 

Land Use in the Brazilian Savannas: From Infertile to Fertile 
Cerrados

The Bakairís legend of “Stupid Deer” tells of the longstanding belief that the 
Cerrados were too acidic to support agriculture. The complex narrative, tran-
scribed by the ethnologist Karl von den Steinen and originally published in 
1894, refers to an episode in which the deer found a bagadú fish flailing on 
the banks of the river. The deer returned the fish to the river, and as a token of 
gratitude, the bagadú guided the deer to a bagadú’s cassava plantation and gave 
him some cassava sticks so that he could start his own plantation. The stupidity 
of the deer, as highlighted by Feltran-Barbieri, consisted in believing that this 
could be successfully done in the Cerrados. First, it required burning down 
the forests, destroying the delicate balance of the ecosystem. Second, it lead to 
production of death. Kéri—brother of Kame and one of the twin creators of the 
Bakairís—stole the cassava from the deer and learned how to extract the plant’s 
poison. While the myth of stupid deer explains native people’s reservations to-
ward agriculture due to the characteristics of the land and soil, the myth of 
Star-Woman points out that, nevertheless, some agriculture was present.

According to German ethnologist Curt Nimuendajú, the myth of Star-Wom-
an explains the origin of maize in Apinayé’s territories, assisting us in under-
standing the agricultural problems that occurred in this transitional area between 
the Cerrados and the Amazon rainforest. According to the tale, a young man’s 
wife died, and sometime later, while looking at the sky, the young man fell in 
love with a star, which transformed into a woman: “They remained together all 
night, and before daybreak she returned to the sky.” One day, the Star-Woman 
went bathing; while at the river, she called an older woman’s attention to a 
“thick tree on the bank of the creek, which bore all manner of maize cobs, and 
explained that the Indians were to eat this maize instead of rotten wood” (Nimu-
endajú 165-67). After tasting the new fruit, the entire tribe decided to cultivate 
it. Then, when they had finally felled the trees with great difficulty, Star-Woman 
advised them to make a clearing and plant maize, which they did and have done 
ever since.

The Apinayé and Bakairí tales are intriguing texts with which to concep-
tualize the patterns of land occupation and clearing of forests for small-scale 
agriculture in Central Brazil during the first centuries of colonial attempts. The 
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aforementioned myths work as evidence that various social groups consistent-
ly considered campos cerrados’ soils as a marginal area for crops. These per-
ceptions ensured the prevalence of subsistence agriculture in the wilderness 
until the 1950s. Crops were planted only along the rivers and some beef cattle 
were bred on native pastures, with five to twenty hectares per cow (Hosono 
and Hongo). Nevertheless, not all areas of the Cerrados biome were infer-
tile due to the soil acidity; the cerradão, for instance, was originally fertile 
enough to sustain forest covers.4 We know from ethnologist Darrell Posey’s 
research that some indigenous societies developed fertilization techniques, 
transforming large areas of campos into patches of forest. Posey described 
the Kayapó Indigenous as effective managers of tropical forests, because 
besides developing an extensive inventory of useful native plants, they also 
created some forest patches (apetê) from fields, using planting zones made 
from termite and ant nests mixed with mulch (142).5 Following Posey’s argu-
ment, the Kayapós transformed the grasslands into fertile agricultural lands. 
This demonstrates that, at least on a small scale, soil fertility was historical-
ly possible in the savannas. Different seminomadic indigenous peoples also 
introduced and domesticated plants and animals as well as harvested maize, 
pumpkins, beans, cassava, and Cerrados’ fruits.6 Brazilian governments and 
research institutions, however, dreamt of fertile soils and large plantations all 
way through the Cerrados. 

Initially, while trying to develop monoculture of cotton and maize, colo-
nizers often introduced and adopted fishing techniques, domestication of hon-
eybees, medicinal substances, and other activities from indigenous peoples 
(Ribeiro 236). Moreover, since the eighteenth century, colonial agriculture 
developed a kind of hybrid garden, occupying the same space as fruit trees. 
Settlers and pioneers mixed exotic and native fruits like oranges, bananas, 
lemons, papaya, jabuticaba (Plinia cauliflora), jenipapo (Genipa americana), 
pineapple, and watermelon with vegetables and fertilization techniques in 
their farms (236). According to Feltran-Barbieri, some other groups of set-
tlers were scandalized by the “chaotic” way in which these plantations were 
organized, by polyculture and multifunctionality. These were “wild and do-
mesticated species, temporary and permanent varieties in the mixed and com-
panion crops of foods, seasonings, fibers, dyes, drugs, and cosmetics shared 
the same space” (2) where local and newly brought plant species mixed. The 
vegetation in the Cerrados, as a result of a complex interaction between in-
digenous societies and the environment—managing elements like fire, water, 
flora, fauna, and soil nutrients—challenged the different social groups in their 
search for alternative cultivation strategies. As a result of the colonial trans-
oceanic expansion, these sets of hybrid practices emerged from an exchange 
of exogenous germs, animals, and plants, some of which thrived in their new 
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environment. Around 1850, ranchers designated part of their field areas for 
cattle herds due to the expansion of African grasses over acidic soils.  

Increasingly, “livestock society” and other social groups who lived in the 
Cerrado biome developed technologies to deal with an environment they con-
sidered inhospitable. In fact, neither high temperatures and dry tropical summers 
(August to November) nor storms during the winters stopped the advance of 
pioneer settlements. The advance of cattle frontier since the nineteenth century 
shaped towns, roads, and villages (McCreery 17–20). Moreover, wild animals 
were systematically hunted and no longer posed a danger for the colonial im-
pulse. The advance of the national state boosted violent politics of negotiation, 
control, or extermination of indigenous peoples (Garfield), providing “free” ar-
eas for cattle advancement and agricultural cultivation over fertile forest areas.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2. “Fitofisionomias do Bioma Cerrado.” Embrapa, Ecodata, and 
Ministério da Agricultura, Pecuária e Abastecimento. “Fitofisionomias do 
Bioma Cerrado.” In: https://www.embrapa.br/cerrados/colecao-entomologi-
ca/bioma-cerrado. Access in May 16, 2019. Note: As a biome, the Cerrado 
includes different vegetation types or physiognomies including cerradão, 
cerrado strictu sensu, campo sujo, and campo limpo (Franco and Haradasan). 
The campo cerrado (fields) comprises a mixture of tall grasses and low, con-
torted trees, reaching four to eight meters high, while the vegetation is closed 

and dense (Cole 168–9).
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Figure 3. “Fire use in small scale agriculture.” Tocantiópolis, State of Tocan-
tins (TO), 2006 (Transition area between Cerrados and Amazonia). Personal 
archive. Note: Agricultural use of fire for fertilization purposes by small farm-

ers in a babaçu (Attalea speciosa) area. 

Solidly based in this territorial separation between agriculture and ex-
tensive livestock, few structural developments to improve food production 
or large-scale agriculture were systematically attempted. The exploitation of 
natural resources, in general, was based on rudimentary and predatory tech-
niques. The introduction of plows and other machinery had little success in 
some Brazilian regions (Holanda), and cultivation continued to depend on 
slash-and-burn and other techniques adopted by the first settlers.7 In summary, 
the idea that even if agricultural techniques improved, most of the Cerrados 
land was “too weak for agriculture” prevailed during the first half of the twen-
tieth century (Vianna 133). One of the greatest challenges for Brazilian elites 
was how to convert millions of hectares of fields and savannas in the heart of 
the country into agricultural lands. The answer to this question proposed by 
the national state and the agribusiness’ elites after the end of World War II 
differed radically from the agropastoral perceptions and practices developed 
during centuries in the central region of Brazil. 
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Figure 4. “View of Typical ‘Campo’ Area (Note Poor Growth of Native Vege-
tation).” IRI Research Institute. Progress Report to the Trustees (1956–1957). 

Rockefeller Archive Center. Record Group 3.1, Fig. 24, pp. 41.

It was after the inauguration of Brasília that change of the interpretative 
paradigm began to transform the Cerrados lands. The turning point, related 
not only to the general perception of the use of these lands, but also for the 
Cerrados biome as a whole, first occurred with the introduction of a fertil-
ization referential used by soil sciences in the United States. From 1955 to 
1958, a group of agricultural experts connected to the Nelson Rockefeller’s 
IRI Research Institute (IRI) conducted experiments related to soil fertility 
in greenhouses. Such experiments not only observed the nutritional defi-
ciencies of this type of soil, but also assessed which crops could be profit-
able in those areas: varieties of pasture, rice, wheat, coffee, cotton, peanut, 
beans, and the now fearsome soy, became the most successful crops in terms 
of profit (Claiton Marcio da Silva 413). Estimates indicate that until 1970, 
about of 4.5 percent of the Cerrados biome was being exploited for agri-
cultural production (Wallys 95). The agricultural lands expanded to almost 
50 percent since the development of soil fertilization based on the IRI’s 
early prescriptions (Claiton Marcio da Silva 419), in the process called the 
Great Acceleration.8 This historical process is the focus of the next section. 
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The Great Acceleration and the “Miracle of the Cerrados” 

In 2010, the influential London-based newsmagazine The Economist enthusi-
astically commented on Brazil’s agricultural development:

The increase in Brazil’s farm production has been stunning. Between 
1996 and 2006 the total value of the country’s crops rose from 23 billion 
reais ($23 billion) to 108 billion reais, or 365%. Brazil increased its beef 
exports tenfold in a decade, overtaking Australia as the world’s largest 
exporter. It has the world’s largest cattle herd after India’s. It is also the 
world’s largest exporter of poultry, sugar cane and ethanol. Since 1990 
its soyabean output has risen from barely 15m tonnes to over 60m. Bra-
zil accounts for about a third of world soyabean exports, second only to 
America. In 1994 Brazil’s soyabean exports were one-seventh of Ameri-
ca’s; now they are six-sevenths. Moreover, Brazil supplies a quarter of the 
world’s soyabean trade on just 6% of the country’s arable land. 

The opening of the Brazilian Cerrados for profitable large-scale agriculture 
and its social/environmental consequences had at least two major decisive 
moments, one scientific and one institutional, situated between World War II 
and the Eco ’92 Conference. First, during the academic meetings on soil re-
search in early 1960s, U.S and Portuguese soil researchers supported the idea 
“that these unused areas would be capable of supporting an intensive agricul-
ture if improved practices of liming and fertilization were adopted” (Freitas 
et al. 312). In the early 1960s, adapting conceptions and practices developed 
during the New Deal to the Brazilian savannas, research conducted by IRI 
staff dramatically changed the interpretation of soil by agronomists—and, 
later, businesspersons, politicians, and “progressive” farmers—affecting not 
only campos cerrados’ soils, but the Cerrados biome in general. As a result 
of early IRI experiments with fertilization with lime, nitrogen, phosphorous, 
and potassium, and specific micronutrients (Claiton Marcio da Silva 425), for 
the first time, the Cerrados were judged as fertile and available for large-scale 
agriculture.

These changes in interpretation of the soils reshaped not only the lands, 
but also the environment, society, and culture on these lands. In 1975, a group 
of experts connected to the former Ministry of Agriculture Alysson Paolinelli 
designed projects and institutions for the development of southern areas of 
Cerrados in the states of Goiás, Minas Gerais, Mato Grosso, and the Federal 
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District. Governmental programs and institutions such as Polocentro (program 
for the development of Central-West region) and Embrapa (Brasilian Agricul-
tural Research Corporation), along with private enterprises, adopted the IRI’s 
prescription on improved fertility practices and supported projects aiming to 
incorporate new areas of Cerrados for agriculture and livestock, especially 
through the use of lime and phosphate fertilizers. At that time, soil research 
was institutionalized with the aim of promoting the westward expansion of 
the agricultural frontier during the military dictatorship (1964–1985). The 
program of expansion included continuous soil, agricultural, and livestock 
research; colonization projects encouraged internal migration of southern 
Brazilian farmers (of German, Italian, and Polish descent) and international 
immigration, mainly from Japan.9 The growth of urban centers was stimulated 
by opening new roads, developing programs in health and sanitation, and ex-
panding the educational system. 

Agribusiness and its supporters created a new narrative that replaced the 
vision of the Cerrados expressed by the myth of the adventures of the “stu-
pid deer,” and that was repeated by the 2010 Economist article as “miracle 
of cerrado.” According to this narrative, connecting enthusiasm for science 
by means of religious rhetoric, science, and technology as the driving force 
behind the expansion of the agricultural frontier, made a “miracle” happen, 
bringing fertility to the wasteland and allowing an increase in productivity 
and the expansion of monocultures. 

Following this new discourse, changing the soils led to the economic in-
tegration of the whole environment, both for humans and nonhumans, into 
national and international processes. Significantly, the pattern of integration 
of the Cerrados into a national and later international food production system 
started literally with the soil. The great expansion of the agricultural frontier 
after 1950 had a great societal and environmental impact. The Cerrado soils 
had to deal with different characters playing different roles: accelerating the 
exchanges of knowledge; looking for micronutrients (or the lack thereof); in-
troducing fertilizers, exogenous seeds, plants, and animals; and dramatically 
changing the environment. By 2010, the biome had undergone deep anthropic 
changes to 48 percent of its total area, mostly because of agriculture and live-
stock (Ministério). For the Cerrados and its human and nonhuman popula-
tions, what have been the impacts of these transformations? 

The Dark Side of the “Miracle of the Cerrados”

As a kind of epilogue to this story, let us consider how the dream of expanding 
agricultural frontiers through science and technology led to a number of prob-
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lematic consequences. In the 1990s, soybean production increased throughout 
the Cerrados, new varieties of grains were introduced and livestock manage-
ment was improved. The cultivation area of soybean, maize, and cotton in the 
Cerrados increased from nine million hectares in 2000–2001 to 17 million 
hectares in 2013–2014. Soybean as a single crop was responsible for 76 per-
cent of the total increase in cultivation area (Carneiro Filho and Costa 12). To-
gether with other crops such as sugar cane and maize, it has been responsible 
for the significant increase in the application of pesticides.10 The expansion of 
soybean production—as well as cattle, maize, cotton, and others—boosted the 
process of deforestation and increased the probability of pesticides polluting 
the Cerrados’ watersheds and aquifers (Pignati et al. 3290). Nowadays, this 
whole area represents 55 percent of Brazil’s cattle production and 60 percent 
of the total production of grains, especially maize and soybeans (De Paula).

As stated by environmental groups, associations of small farmers, and 
social scientists, this miraculous development has occasioned unprecedent-
ed environmental degradation. One example is the dramatic water crisis that 
emerged in Brazil in 2014. While politicians often discussed the lack of in-
vestment in public water agencies, some Brazilian researchers offered an en-
vironmental interpretation to explain this process: “the Cerrado is extinct, 
leading to the end of rivers and water reservoirs” (Barbosa). As archeologist 
Altair Sales Barbosa argues, the formation of this environment began six-
ty-five million years ago, and the process was complete by about forty mil-
lion years ago. This means that the complexity of the Cerrados is based on a 
strong interdependence between natural elements. The Cerrados’ vegetation 
depends on oligotrophic soils (with low levels of nutrients), which depend of 
a tropical subhumid climate with two completely different seasons: dry and 
rainy. Other elements shaped this environment and still have a major influ-
ence, like fire, for example. However, intensive agriculture introduced Af-
rican and Australian grasses instead of native ones, making changes in the 
structure of the soil that led to erosion. Furthermore, small native trees with 
long roots (up to eighteen meters) provide a natural connection between rain 
and subterranean waters; monocultures break up this complex process: soy-
bean plants are not able to make the rainwater penetrate into the soil. Instead, 
the water flows over land, increasing erosion and causing floods (Barbosa).

The Cerrados biome has the lowest percentage of permanently protected 
areas among all the biodiversity hotspots in the world.11 Sustainable use units 
were created in 1983, and since then, the number of areas has been growing 
continuously (Ganen et al. 102).12 Nevertheless, this strategy of environmental 
conservation results in a situation of isolated “islands” of national parks and 
sustainable use units in an ocean of plantations and towns servicing the large-
scale agriculture. The advance of the agricultural frontier since the 1970s has 
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fragmented the Cerrados, making it difficult to create areas for large conser-
vation units (103) that today constitute only 8.3 percent of the biome.

The increasing criticism by the environmental movement about the pro-
cess of deforestation in Brazil in late 1980s and early 1990s, especially in the 
context of the Rio de Janeiro Eco ’92 Conference, introduced a different point 
of view into the debate about the Cerrados. If during the 1950s to the 1970s, 
the belief in agricultural science and economic development overshadowed 
environmental criticism, this has been changing since the early 1990s due to 
the continuous expansion of industrial agribusiness and its damages.13 

If as McNeil and Winiwarter state, “for want of nitrogen, many a king-
dom was lost” (2), in the case of the Cerrados, indigenous people, landless 
peasants, and small farmers are having their modest “kingdoms” destroyed by 
agribusiness. As Beinart’s biosocial diversity theory explains, the increasing 
encroachment of indigenous people’s lands and destruction of their ways of 
life correlates with deforestation.14 The Workers’ Party government (2003–
2016) advocated for public policies in order to stimulate maintenance or to 
increase the number of areas designated for traditional populations in the Cer-
rados. As a result, during the first half of 2010s, the level of deforestation 
slightly decreased compared to the statistics of the last two decades (Critical 
Ecosystem). 

However, the controversial political process that resulted in the depo-
sition of then President Dilma Rousseff in 2016, strongly supported by the 
advocates of the industrial agribusiness, is bringing back an increase in land 
expropriation and deforestation. Because of this process, the 2018 electoral 
campaign saw the rise of conservative candidates’ rhetoric—for the presi-
dency, Senate, Congress, and state government—committed to avoiding the 
increase in the number of lands protected for use by traditional populations. 
This, in turn, intensified resistance. “Letter from the Indigenous Peoples from 
the Cerrado and the Caatinga” and the “Declaration of the Rights of the Peo-
ples and Traditional Communities of the Brazilian Cerrado” were written in 
2018 accusing global business of causing the agrarian conflicts in Brazil.15 

Meanwhile, Brazil remains the deadliest country in terms of the sheer num-
bers of environmental leaders who are assassinated and a significant part of 
this problem is related to the advance of agriculture (Global Witness 6). The 
number of battles over land and the nitrogen it contains has been increasing 
since the agricultural incorporation of the Cerrados to national and global 
commodities markets.

The global commodities market, in the case of the Cerrados, has det-
rimental effects on people’s everyday lives. Small farmers and poor urban 
inhabitants have always depended on the environment to increase the avail-
ability of food for their subsistence. During my experience in the state of 
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Tocantins, I witnessed that the diet of most social groups in these areas de-
pends on horticulture and gathering. The Cerrados’ fruits are still part of the 
everyday diet: the pequi fruit, which peasants gather after it ripens and falls 
from its trees in order to cook it with rice or beans, is increasingly scarce due 
to deforestation. Moreover, in some rural areas, small farmers often mix a 
small portion of homemade cassava flour with coffee; this liquid makes the 
flour expand inside a cup, like a small cake. For many indigenous peoples 
and peasants, this has been their most substantial or even their only daily 
meal. In short, the environment, which is the source of (or at least a partial 
source of) food for many social groups, is being dangerously reconfigured. 
As Franco da Silva points out, the political network of soy agribusiness in the 
Cerrado biome is “a web of strategies to coordinate flows of command and 
decision-making among various actors equally intent on guaranteeing repro-
duction of the soy complex” (50). In this sense, “the political arena configures 
the exercise of power and conflicts among actors, resulting in a redefinition of 
preexisting territories and scenarios in the Cerrados” (50). The Cerrados’ hu-
man and nonhuman populations are facing the Juggernaut approaching them 
at breakneck speed.

Conclusions

Soil research and experimentation has had a significant impact on institutions, 
the environment, and national culture. The singularity of this study lies, first, 
in the fact that it focuses on a biome that went through a quick and exten-
sive transformation that began with soil and spread to culture and politics. 
Changes in perception of the soils of the campos cerrados modified the gen-
eral pattern of intervention in the biome as a whole. More than that, it has 
been transforming the way other agribusiness elites and governments interpret 
their infertile lands around the world. They have to be fertilized to increase 
yields and the pleasures modern life, and, so the argument goes, eventually 
this will benefit even those who resist during the process. According to the 
agrobusiness narratives, the Cerrado experience allowed Brazil to develop “a 
precision agriculture,” where environmental problems would be minimized 
through the incorporation of the region into the transnational economy. The 
experience of developing soil fertility and the introduction of new plant spe-
cies generated, in this sense, a technological instrument of reference, export-
ed initially to Indonesia (in the 1980s) and El Salvador (1990s), with exper-
iments also occurring in Paraguay, Colombia, and currently in the African 
savannas. This fertilization model for lands with high acidity has modified 
environments in several regions in the world since the 1970s. Recently, the 
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implementation of the model has been accelerating due the introduction and 
exchanges of new plant species, germs, animals, and technologies. As its fer-
tilization model was exported to other continents, the Cerrado became global, 
despite regional elites’ insistence on the permanence of a regionalist aesthetic, 
and that brought consequences.16 

The agropastoral expansion boosted food markets, providing food stabili-
ty and more adequate prices for local consumers. However, the availability of 
maize, soybean, beans, or beef has been more connected to national and glob-
al markets, making the agricultural expansionism over the Cerrados a very 
dramatic historical process involving environmental degradation. Thus, the 
encroachment of indigenous reservations, quilombolas, and common lands 
led to a decline in the food supply for indigenous and local sertanejos who de-
pend on the forests and savannas. In my critical argument, the touted precision 
of this agriculture has not been there because of its dark sides and detrimental 
consequences, in sum because of its mistakes that are becoming more and 
more evident, once again changing the perception of the Cerrados soil.

The advance of a critical outlook on industrial agriculture and its conse-
quences—violence, loss of food sources, and the increase in health problems 
related to pesticides—is interrogating the agribusiness elites’ enthusiastic nar-
rative. The consequences of the dramatic agricultural expansion, however, 
liken the Cerrado experience to Bakairís’ tale about the stupid deer: Were the 
indigenous people correct in asserting that those who decide to grow crops in 
the Cerrados are searching for trouble? By following the deer’s behavior in 
cultivating the savannas, it is evident that the great majority of the Cerrados’ 
population and the whole environment are being jostled and run over by the 
Juggernaut. While the Brazilian state and (inter)national institutions are aware 
of social and environmental problems, the fact that few effective actions are 
taken means that the Juggernaut is still charging forward, looking for new 
victims.

Notes

1. This essay is part of a postdoctoral project entitled “Science, Environment, and So-
ciety: Transformations on Brazilian Cerrado Biome (1950 –1990).” I am thankful 
to the Rachel Carson Center for Environment and Society, LMU/Munich, Germa-
ny, for supporting this project. Moreover, I am also thankful to Professor Christof 
Mauch, Kata, Sai, and all of my Rachel Carson Center fellows for their contribu-
tions.

2. See the classic study about the Atlantic Forest by Dean.
3.  Nowadays, the Cerrados biome is composed of 12,070 plant species, 951 species of 

mammals, 856 species of avifauna, and 1,266 species of aqua fauna (29).
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4.  The soils under the Cerrados’ vegetation are Oxisols (46 percent) that have low water 
retention (Hosono and Hongo 14). Ultisols (red clay soils) and Entisols (characterized 
by the absence or near absence of layers) are also part of the Cerrados’ soil composi-
tion, with serious limitations for crop production in terms of low natural soil fertility. 
All these types of soils are acidic and have low availability of nitrogen, phosphorus, 
potassium, calcium, magnesium, sulfur, boron, copper, molybdenum and zinc, and are 
high in aluminum saturation (Scheid Lopes 9).

5. In a vibrant narrative, Posey considered the creation of apetê as an “interesting process”: 
“Compost heaps are prepared in existing apetê from sticks, limbs, and leaves. These are 
allowed to rot, then are beaten with sticks to produce a mulch. This mulch is subsequent-
ly taken to a selected spot in the campo and piled onto the ground. Slight depressions in 
the surface are usually sought out because they are more likely to retain moisture. These 
depressions are filled with the mulch, which is mixed with soil from the mounds of a ter-
mite (Nasutitermes) called rorote, and smashed up bits of the nest of an ant called mrum 
kudja (Azteca sp.). Living ants and termites are included in the mixture. The resulting 
mounds of earth, called apete-nu, are generally one to two meters in diameter and 50 to 
60cm. deep. The apete-nu are usually formed in August and September during the first 
rains of the wet season and then nurtured by the Indians as they pass along the savanna 
trails to their gardens (puru-nu). Over the years, the apete-nu ‘grow’ into large apete-ti” 
(142).

6. As pequi (Caryocar brasiliense), murici (Byrsonima crassifólia), buriti (Mauritia flexu-
osa), and mangaba (Hancornia speciosa).

7.  Regarding the state of Goiás during the nineteenth century, McCreery writes: “Hoe, 
axe, sickle, and fire are the favorite instruments of our agriculturalists” (108). Part of 
the central Brazilian territory, particularly the state of Goiás, did not follow a border 
occupation pattern similar to the “Hollow Frontier.” In McCreery’s view, it resembled 
a “Swiss Cheese Frontier” or a “congeries of frontiers.” The historian writes: “The in-
habitants of each village, fazenda, and farm were on their own in the sertão, a “desert,” 
real or imagined, of thirst and hunger, violent storms and swollen rivers, savage ani-
mals, and bugres” (108), which is a pejorative way of referring to Brazilian indigenous 
populations. During the colonial and imperial periods, in general, it was customary to 
distinguish the “soft” indigenous, those integrated into the nascent national society, as 
opposed to the bugres indigenous, the indigenous who were resistant to this process and, 
for this reason, were considered “wild.” At present, bugre is a disparaging term used to 
refer to Amerindians.

8. The Great Acceleration is related to the governance of biochemical cycles—the carbon, 
sulfur, and nitrogen cycles—intensified by human action and that formed an interlinked 
set of processes with global consequences in relation to their impact on the planet and 
biosphere (McNeil and Engelke 4).

9.  The “Southern grasshoppers” were descendents of Japanese, German, Italian, and Pol-
ish settlers who were viewed as progressive farmers by local and national elites, and 
who brought their farming experience—in the Gaúcho grasslands and in the Southern 
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forests, respectively—to the Brazilian Midwest and South America. Thus, soil fertil-
ization transformed and created new social hierarchies: immigrants from the South 
became, in two or three decades, the agribusiness elite in Paraguay, in the Cerrados, 
and in the Amazon rainforest. (See Claiton Marcio da Silva 426–30). 

10.  The residual effect of pesticides like Glyphosate and 2,4-D (N-phosphonomethyl-gly-
cine and 2, 4-dichlorophenoxyacetic acid, respectively) in the Cerrados Ultisoils is 
more evident in soybean plants: as the cultivation of this crop led to the decrease in 
the interval between the pesticide application and soybean seeding, the residual effect 
of Glyphosate and 2,4-D is higher (Peres-Oliveira et al. 919).

11. Conservation areas in the Cerrados have existed since 1959: first, Araguaia Nation-
al Park, covering two million hectares, followed by the creation of three new parks 
in 1961, which expanded the protected area to approximately 2.8 million hectares 
(Ganen et al. 102).

12. The state conservation units (fully protected and sustainable use) account for over 
nine million hectares, or 4.4 percent of the biome. Fully protected units amount to 
only 1.8 million hectares (0.9 percent), while sustainable use units cover 3.6 percent. 
The totals of 167 federal and state conservation units comprise 3.1 percent and 5.2 
percent of the biome, respectively. The total area of these units is 8.3 percent of the 
biome (Ganen et al. 102).

13. See Dean.
14. About this topic, see the case study by Gomide and Kawakubo, for details about the 

expansion of soybean over the Xavante’s indigenous lands.
15. Originally titled: “Carta dos Povos Indígenas do Cerrado e da Caatinga: Desafios 

para a Gestão Ambiental e Territorial das Terras Indígenas” and “Declaração Sobre os 
Direitos dos Povos e Comunidades Tradicionais do Cerrado Brasileiro.”

16. As Brazilian historian Albuquerque Junior has pointed out, instead of embracing the 
European ideals of modernization, during the first half of twentieth century, the local 
elites of the Brazil’s Northeast created a cultural pattern by mixing rural/traditional 
aesthetics with modern ideals. The pattern of Central-Western elites is very similar.
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