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Abstract. Ethnopedology is the study of local knowledge of soil and land management in an ecological
perspective. It is an emerging hybrid discipline that is a component of ethnoecology and stands to offer much
for land-based studies. This paper reviews the field of ethnopedology in Latin America and compares some of
the many case studies from that region. Various literature sources are considered, including the ethnograph-
ical, ethnohistorical, archaeological, geographical, agronomic, ethnoecological, and development studies. Our
review invokes the theory of ethnoecology that focuses on the linkages between kosmos (beliefs and symbolic
representations), corpus (environmental knowledge), and praxis (the set of practical operations through which the
material appropriation of nature takes place) of local land-users. The main topics covered are the ethnohistorical
and archaeological evidence of ethnopedology, local soil and land classification, local land management systems,
local perceptions and beliefs of soil and land resources, and local soil fertility management. After analysing
past and present research trends, recommendations are given on how ethnopedological studies can contribute to
enhance sustainable land use and management in Latin America.
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Introduction of ethnoecology that focuses on soil/land! knowledge

and management by autochthonous populations. Local

The study of local environmental knowledge, or
ethnoecology, is increasingly seen as key to both
the conservation of agro- and biodiversity and the
increased effectiveness of sustainable land-use (e.g.,
Gadgil et al. 1993; Haverkort and Millar, 1994; Berkes
1999; Nazarea, 1999; Berkes et al., 2000). Ethnope-
dology, also known as the study of local or indigenous
soil knowledge and management, is a sub-component

management of the soil resource can be critical to
maintaining or enabling sustainable land management
systems, especially in ecologically fragile areas of the
world (WinklerPrins and Sandor, 2003).

This paper reviews the field of ethnopedology in
Latin America and compares some of the many case
studies from that region. Toledo has called for an
urgent need to conduct a “comparative analysis of
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the many case studies to foster a rigorous system-
atization and conceptualization” within the field of
ethnoecology (Toledo, 2002; Descola, 1996a). We try
to do just that with ethnopedologic case studies in
Latin America by using our own research as well as
published materials and analyses.

We review the field of ethnopedology, discuss why
so many significant contributions to the field have
come from Latin America, and then give examples of
indigenous soil knowledge of people in the past and
in the present. Specific objectives of this paper are to
demonstrate that ethnopedology is

e more than a listing and comparison of indigenous
soil classification systems with scientific classi-
fication systems; it includes local knowledge and
use of soil genesis and soil formation processes;
and

e adynamic and open field of study that can be used
as social theory since it is held individually but
framed by social institutions. It is complex and
infused with local values and belief systems both
in the past and the present.

In the conclusion we offer thoughts on the future
of ethnopedology in Latin America and the linkages
between ethnopedology and sustainable land manage-
ment.

Definitions and theoretical framework

Ethnoecology an interdisciplinary approach explor-
ing how nature is viewed by human groups through
a screen of beliefs and knowledge, and how humans
use their images to acquire and manage natural
resources (Toledo, 2002: 514).

Central to the ethnoecological theoretical framework
as developed by Victor Toledo (1992a; 2002) is the
kosmos — corpus — praxis triad (k-c-p). Kosmos is the
belief system or cosmovision of a local people; corpus
is the repertory of knowledge or cognitive systems; and
praxis is the set of practical operations of that knowl-
edge system. Together, this k-c-p complex offers an
“integrative approach to the study of the process of
human appropriation of nature” (Toledo, 2002: 514. A
parallel conceptualization of Toledo’s k-c-p complex
is Gadgil et al.’s knowledge, practice, and belief triad
(Gadgil et al., 1993: 154; Berkes, 1999: 13).
Ethnopedology then, as a sub-field of ethnoeco-
logy, concerns itself with local perceptions, knowl-
edge, and management of the soil/land component
of the environment. Ethnopedology has been defined
as a “hybrid discipline structured from the combi-
nation of natural and social sciences, such as soil

science and geopedological survey, social anthropo-
logy, rural geography, agronomy, and agroecology”
(Barrera-Bassols and Zinck, 2000: 11) (Figure 1).
The ethnoecological triad of k-c-p helps articulate the
empirical wisdom of local people about the soil and
land resources.

Pedology refers to “the entire [...] field of soil
genesis, classification, morphology, survey, and inter-
pretations” (Buol et al., 1997: 3). Of note is that
pedology is seen as the dynamic component of soil
science, since it concerns itself with the understanding
of how soil develops over time and under variable
environmental circumstances. Duchaufour has stated
that the fundamental concept of pedology is the “study
of the [soil] profile and the horizons [which] explain
to the investigator the stages, the phases of develop-
ment of the soil, in a word its history (pedogenesis)”
(Duchaufour, 1998: 1). The twin notions of dynamism
and historicity are important in linking pedology to
ethnopedology.

Ethnopedology is, therefore, the local knowledge
and understanding of soil morphology, genesis, and/or
a local system of soil classification. In this paper,
we take a broad definition of ethnopedology, one
that encompasses local knowledge and management of
landscape processes such as erosion and sedimenta-
tion. These landscape processes frequently include
soil-upbuilding activities that improve the quality of
the soil (e.g., Sandor and Eash, 1995). Such activ-
ities as the creation and maintenance of terraces and
raised fields are obvious human manipulations of the
soil landscape that demand an intimate and elaborate
knowledge of the land (Donkin, 1979; Siemens, 1989).
‘We use this broad definition of ethnopedology because
it is becoming increasingly clear that there are many
more landscape processes that are well understood by
local people and that these processes are often manip-
ulated in both subtle as well as very obvious ways to
improve soils for agricultural purposes (e.g., Bocco,
1991; Sillitoe, 1996; Grossman, 2003; Niemeijer and
Mazzucato, 2003).

The literature to date

Ethnopedological studies to date can be categorized
into three main genres. These are the ethnograph-
ical literature, the nomenclature descriptions, and the
more utilitarian studies. There has been an emphasis
on studies describing local systems of soil classi-
fication, correlations of local classification systems
with scientific systems, and those works where soil
knowledge was simply a component of an ethno-
graphy (WinklerPrins, 1999; Barrera-Bassols and
Zinck, 2000, 2003a).
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Figure 1. Ethnopedology as hybrid discipline (from Barrera-Bassols and Zinck, 2000).

In the last decade, ethnopedologic studies are
starting to fulfill a more utilitarian role (e.g., Brouwers,
1993; Barrios, 1996; Barrios and Trejo, 2003;
Niemeijer and Mazzucato, 2003). A variety of research
has shown the practical utility of integrating local soil
knowledge in development projects and/or soil survey
efforts (Ostberg and Reij, 1998; Sillitoe, 1998; Talawar
and Rhoades, 1998; Sillitoe et al., 2002; Payton et al.,
2003). This type of research continues to grow and will
be valuable to a wide range of researchers and practi-
tioners if attention is paid to the following four issues
(Sandor and Furbee, 1996; WinklerPrins, 1999). First,
a greater effort needs to be made to understand the link
between soil knowledge and the political and socio-
economic context in which it is used. Second, further
attempts to expand soil knowledge studies to include
the broader landscape processes need to be pursued.
Third, there is a need to think creatively about ways
in which local and scientific knowledge can inform
each other and possibly be fused so as to make local
soil knowledge an effective tool in sustainable land
management strategies. Fourth, sustained attention to
the cosmology (i.e., the kosmos) of local people is

needed. This latter issue has been a highly neglected
aspect of ethnopedologic research.

Why Latin America?

Latin America is an important place in terms of the
study of ethnopedology. In a worldwide review of
ethnopedology, Barrera-Bassols and Zinck found that
a quarter of all published ethnopedological studies in
a worldwide perspective came from Latin America
(Barrera-Bassols and Zinck, 2000: 25, 2003a). About
30% come from Africa, and 20% from Asia and
the rest elsewhere in the world. The studies in Latin
America were concentrated in three agroecological
zones within the continent: the cold and dry highlands,
the arid and semi-arid lowlands, and the humid trop-
ical lowlands. These three zones correlate well with
zones of high agro-, bio-, and linguistic diversity. This
overlap is not coincidental because these zones

e are complex physiographic and cultural areas;
e contain major civilization cores with centers of
plant domestication;
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e consist of complex agricultural systems (e.g.,
irrigation and fertility management through
terraces and raised fields; agroforestry systems
such as managed swiddens, anthropogenic
forests, etc.); and

e include subsistence systems that have an horticul-
tural emphasis due to the lack of large fauna in the
Neotropics.

Additionally, in Latin America there are significant
areas where traditional agriculture and knowledge has
survived, especially in areas that are marginal and less
attractive to commercial enterprises (Denevan, 1980).
This traditional agriculture has evolved and fused with
“modern” agriculture, but many of the processes that
guided traditional practices have persisted and can be
observed today (Wilken, 1987; Toledo, 1992b; Rist
and San Martin, 1993; Faust, 1998).

We discuss three core areas with exemplary
ethnopedologic studies in this paper. These three are
located within the above-mentioned agro-ecological
zones, which are considered critical and fragile from
an ecological perspective. They are Middle America
(primarily Mexico and Guatemala), the Andean region
(primarily Peru and Bolivia), and Amazonia (primarily
Brazil). This does not mean that examples of ethnope-
dology do not exist in other areas, but simply that
these three regions provide excellent illustrations of
the points we wish to make in this paper.

The complexity of the cultural and physical land-
scapes has resulted in long-term anthropogenic trans-
formations of the landscape in these regions concom-
itant with broad knowledge of the land and the way it
behaves (i.e., its dynamism). Local knowledge of the
land and its management is rich and deeply cultural,
and not easily accessible to outsiders. Therefore, it has
taken many years for Western scientists to “discover”
the extensive local soil knowledge and management
systems that exist in the region, and to contemplate the
implications and applications of those knowledge and
management systems. Additionally, a complex cosmo-
vision surrounding the land and its centrality (e.g., “the
land is the mother™) to life is only slowly becoming
apparent to, understood, and appreciated by outsiders.

Middle America

In Middle America, prehispanic people had a profound
knowledge of the land around them. They under-
stood the nature of the soil, how to create it, manage
it, and sustain it for productive agriculture. This
is demonstrated quite clearly in graphic form by
pictorial representations and the glyphs that form part
of the Cédices.” Barbara Williams, in her analysis of
glyphs, has clearly shown that Nahua people possessed

extensive knowledge of the soil (Williams, 1975, 1980,
1994). Barrera-Bassols (2003) built on this work by
integrating the ethnohistorical work done by Williams
with the kosmos of prehispanic Middle Americans.
Pictorial representations and glyphs demonstrate the
linkages between, for example, the Nahua kosmos,
especially the oppositional qualities of deities and
the human world linking the “above” world and the
“underground” world as represented by the Holy Tree
(Figure 2).

Middle Americans demonstrate their corpus of soil
knowledge through elaborate pictographs, which show
soil layers and local soil taxonomies (Figure 3).

The praxis of soil knowledge is expressed in the
form of complex pictographs of people using the soil
(Figure 4). Figure 4 shows the intimate relations and
dominance of feminine and masculine deities over
maize performance in different ecological settings,
according to 16th century Aztec codices. Pictorial
representation at the left shows Tonatiuh, the Sun God,
influencing male maize performance under drought
conditions. Tonatiuh represented descendent dry and
red sunrays’ dominant forces evoking drought, pests,
plagues, and diseases. Of note is that the soil is repre-
sented as dry-layered and “sick.” Pictorial representa-
tion on the right shows Tlaloc, the Rain god/goddess,
influencing female maize performance under good
weather conditions. Tlaloc represented female and
humid ascendant dominant forces and substances,
evoking the rainy season, abundance, and fertility. The
soil body is soft, puffy, and humid (represented by
dots). Female and male pictographic representations
may be interpreted as fertile and unfertile conditions.

There are also toponyms with embedded soil infor-
mation that clearly demonstrate that locals possessed
substantial soil knowledge (Figure 5). Often, Nahuatl
toponyms were used as descriptors of cultural land-
scapes, including soil and land resources information,
reflecting the social perception and appropriation of
natural resources, according to cosmological views
and environmental and productive qualities of the
landscapes. Thus, toponyms as linguistic descriptors
and pictographic representations can be analyzed to
understand social knowledge about nature and cultural
adaptation to the environment. For example Acamal-
cingo, or “on the cropland or milpa,” shows a
yellowish-black flat soil glyph, with a straight maize
plant in green, its flowers in red and a maize cob in
yellow. Also, Actopan, or “on the fertile land,” shows
a straight flowering maize plant with two cobs, the
latter referring to the high productivity abundance of
an Aroctli soil type, assessed as a humid and fertile
soil.

Three examples of contrasting soil-relief relation-
ships are Xalapam, Xaltepec, and Xalatlaco. All three
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Figure 2. Middle American worldview: The Holy Tree (after Lopez-Austin, 1994).
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Figure 5. Middle American toponyms (after Pefiafiel, 1885).

toponyms and pictorial representations refer to the
same soil type, Xalli or sandy soil in different land-
scape positions. Sandy soils are located in (a) a humid
valley with water springs, as is the case of Xalapam;
(b) in a hilly land, as is the case of Xaltepec, and (c) in
a gully or barranco, as is the case of Xalatlaco.

An excellent example of ethnopedological praxis
in Mexico are the Chinampas (also known as floating

gardens), a type of raised field originally found in
the Valley of Mexico (Coe, 1964; Moriarity, 1968;
Barrera-Bassols, 2003). Soil management to create
highly productive agricultural planting surfaces was
extensive and involved the creation of a soil that
could be sustained over time. Specific components of
earth material were layered upon each other deliber-
ately (e.g., organic material, gravel, sub-soil materials)
to create a functioning agricultural soil. This was
held in place by a mesh of stalks and the prudent
planting of willow trees along the banks. Both of
these measures helped to keep the erosive forces under
control (Crossley, 2004) (Figure 6).

Remarkable examples of contemporary local soil
knowledge in Mexico, Belize, and Guatemala show
their historical persistence in an area where rural
modernization had drastically reshaped the landscape
(Williams and Ortiz-Solorio, 1981; Toledo, 1992b;
Barrera-Bassols, 1988, 2003; Pulido and Bocco,
2003). Syncretic local soil knowledge systems, still
based on maize milpa cropping, demonstrate the
resistance of indigenous peoples and Mestizo small
farmers to dismantling their traditional and hybrid land
management techniques under drastically changing
social conditions. Examples of contemporary Middle
American ethnopedologies cover 12 ethnic groups,
including Mestizo small farmers, located in a variety
of landscapes, and reflect the potential for integrating
external and local experts in search for sustainable land
use and management (Dunning, 1990).

The Maya are probably the most well studied
ethnic group of the Middle American tropical humid
lowlands (e.g., Wilken, 1987; Sanabria, 1936;
Terdn and Rasmussen, 1994). Linked to agroforestry
management, homegardening, and swidden agricul-
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Figure 6. Chinampas (after Coe, 1964).

ture, Maya soil knowledge shows inextricable links
between k-c-p in modern days (Gémez-Pompa and
Kaus, 1990; Faust, 1998). For example, the Chinantec
and Mixe soil knowledge systems reveal a complex
understanding of soil and land resources enabling the
management of diverse ecological fringes in the moun-
tainous tropical humid landscapes of Mexico (Martin,
1993). The Huave of San Mateo del Mar in Oaxaca
evolved sophisticated local soil knowledge based on
the recognition and micro-management of several
agro-habitats in marginal coastal lands of the tropical
sub-humid landscapes (Zizumbo and Colunga, 1982).
The Otomi of the Mezquital Valley in Hidalgo have a
complex understanding of the soil profile, allowing the
construction of diverse types of terraces in the semiarid
highlands of central Mexico. Agricultural land assess-
ment is done according to soil fertility and salinity
ranking.

The Purhépecha of San Francisco Pichataro in
Michoacan, a village located on the temperate
sub-humid highlands of central Mexico, possess a
hierarchical soil classification based on soil-relief-
microclimate relations, allowing the cultivation of 14
maize varieties with respect to a complex land suita-
bility assessment (Barrera-Bassols and Zinck, 2003b).
Technological adoption of HY'V maize landraces crop-

ping on the most fertile bottom-level lands comple-
ments the traditional maize varieties cropping on the
local sloping lands (Barrera-Bassols, 2003; Barrera-
Bassols and Zinck, 2003b). Mestizo small farmers
from Chiapas, Mexico have also made a technological
choice that combines milpa cultivation for market with
subsistence production (Bellén, 1995).

Contemporary Middle American soil knowledge
systems are still based on maize cultivation but
are framed by a common cosmovision that evolved
as a syncretic Catholicism, which maintains under-
lying Middle American beliefs, symbolic representa-
tions, and fertility rituals. The overlapping climatic,
agricultural, and religious calendars in San Fran-
cisco Pichdtaro, demonstrate that religious festivities,
rituals, and ceremonial offerings are given at the
beginning or at the end of most important agricul-
tural activities, which correspond to seasonal climatic
change. In regard to soils, the Purhépecha farmers of
San Francisco Pichataro also conceptualize the soil
body as possessing its own agency, which is not
perceived to be merely an inert raw material to be
used toward human ends. The active participation
of the land is assessed in many ways, resembling
explanations of human agency, health, and illness.
Land talks, behaves, moves, becomes thirsty, sweats,
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requires to be fed, gets sick, needs to rest and recover.
Soil “strength” is balanced through periods of “weak-
ness” and “recovery.” The land “works,” thus requiring
“resting” when it is “tired;” it needs to be fed when
“hungry” and needs to “drink™ when thirsty to recu-
perate its strength. A fertile soil may become unfertile
after “working” for several years and then needs to
be left to “rest” (fallow) as any other living being.
Local explanations of soil health show that nature and
human agency are connected through the food chain.
Human health depends on plant and soil health, and
soil health requires the active participation of healthy
humans. Interconnectedness and mimicry stand as
factors explaining all living beings. Soil health in
San Francisco Pichataro appears to merge views about
nature, the human body, and health-disease causation.
In principle, the soil body is thought to be impure
and highly prone to get ill; thus it is conceived as
a fragile living being. Soil diseases are contagious,
affecting animals, plants, and humans. Therefore,
the soil requires care and nurturing to maintain its
own and its keepers’ health. Its bodily constitution
resembles a womb where opposite substances and
forces intercourse, producing plants, animals, and
humans (Barrera-Bassols and Zinck, 2003b).

In some areas, local soil knowledge is shared
among farmers from different communities as region-
wide ethnopedologic systems. Naming, characteriz-
ation and land use and management of soil classes
are relatively homogeneous over thousands of square
kilometers. Mapping indigenous and Mestizo soil
units at plot, local, and regional scales contributed to
strengthen ethnopedological techniques for land use
planning over the last fifteen years (Ortiz-Solorio et al.,
1989; Licona Vargas et al., 1992; Ortiz-Solorio, 2001).

Remnants of past systems of agriculture and asso-
ciated knowledge continue to exist in Latin America,
especially in the more marginal locations. These
systems have hybridized with more modern systems
of agriculture to form what Zimmerer has labeled neo-
traditional agriculture (Zimmerer, 1994a). Contem-
porary examples of local systems of soil knowledge
also exist in the form of other types of terraces
and raised beds throughout Middle America (Wilken,
1987).

Andes

The Andean region, like Middle America, has
an extensive recorded prehistory, primarily of the
Quechua and Aymara peoples. Although the picto-
graphic record, such as the codices that exist in Middle
America, have not been analyzed with an eye to soil
knowledge and management, the landscape itself is a

palimpsest and can be used to reconstruct what were
systems of soil manipulation in the past. Past uses
of the land are inscribed in the physical landscape
today and can be “read” using a variety of technolo-
gies and having an open frame of mind to a range of
the possibilities (Erickson, 1999). Present day uses and
manipulations of the land appear to be similar, though
not as extensive as in the past.

In the Andean region, the work by Denevan (1970),
Erickson (1989, 1993, 1999), Sandor (1991, 1995,
1996) and their colleagues, as well as others (e.g.,
Rist and San Martin, 1993), clearly demonstrates that
human manipulations of the landscape, in the past
and at present, is long-term, specifically in the form
of terracing and raised fields. Both systems involved
manipulation of the land to create favorable physical
conditions to maintain continual and productive agri-
cultural systems. People had and have a deep and
complex understanding of the processes of soil form-
ation, profoundly linked to their spiritual beliefs, their
kosmos (Treacy, 1989; Rist et al., 1996).

For Andean people, the material life (Pachamama)
is intimately linked with the spiritual life
(Pachakamak) and social life (Pachankama chana). An
individual is at the intersection of those three realms,
and cannot be disconnected from them (Figure 7).
Pachamama is considered the Earth Mother, residing
in the land and tending to the well-being of nature. As
farming is considered to be an extension of nature,
she attends to farming as well, especially controlling
climate and soil fertility. In order for these to operate
properly, the Earth Mother needs to be constantly
thanked through ritualistic tribute (Zimmerer, 1996).
Therefore, maintenance of the soil resource in
terraces and other structures is a profoundly spiritual
experience as it pleases the Earth Mother, who will
repay the farmers with adequate climate conditions
and soil fertility and abundant harvest.

The corpus of soil knowledge of Andean people,
generally speaking, is reflected in their complex soil
classification systems (e.g., Zimmerer, 1994b; Sandor
and Furbee, 1996). Soils are identified according to
texture (sand, silt, clay) as well as color, and to a much
lesser degree by other properties (edibility; dusty;
clods; hardpan). The categorization of soil names and
careful differentiation reflects a profound experiential
knowledge of the soil resource (Figure 8).

Terracing is an example of ethnopedological praxis
in the Andean environment. The work of Jon Sandor
and colleagues (1991, 1995, 1996) and Treacy (1989,
1994) demonstrates how local people create and
manage soils to their advantage over the long-term.
The result of continual and careful attention to feeding
the soil has created soils with very rich and friable A
horizons that have been sustained for many centuries.
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PACHAKAMAK
Spiritual life
Spiritual beings

PACHAMAMA
Material life
Natural landscape

CHANKAMACHANA
Social life
Man-society

Figure 7. Andean k-c-p (after Rist et al., 1996).
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Kuntayu
Calcario
Hallp™a Yanaq hallp’a Akko Kashahal  Akko kuchu  Qhilli Uspa hatlp'a Greda hallp’a Link’i
Allinhallp'a  K'illu hallp®a Arenosa  Pedregal Arcilloso
Hallpa pura = Nu'tu akko - Arcilla

Vierra tupida

Greda hallp’a  Kiili hallp’a Link’i =
Greda Yanaq greda
Gredosa

Yanaq halip™a llnk"i
Link’i hallp'a  Link’i blanco
Link"i negro

Link'i amarilto
Link’i rojo

Link’i tugrag

Figure 8. Andean soil taxonomy (after Sandor and Furbee, 1996).
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Figure 9. Andean agricultural terrace (after Sandor and Eash, 1995).

Relative to non-manipulated soils in the same region,
the terraced soils offer a more productive medium for
agriculture (Sandor and Eash, 1991). The praxis of
continued fertilization, by the incorporation of manure
and hearth ashes, has thickened the topsoil to main-
tain the fertility and tilth of soils under this type of
agricultural system (Figure 9).

Planting practices demonstrate knowledge of the
soil as a three-dimensional entity. Specifically, the
fronts of terraces are chosen for planting since this
is where the soil is deepest and the depth to duripan
(hardpan that limits roots growth) the furthest.

A conscientious effort has been made to improve
soil quality through the application of specific mate-
rials (manure, ash) by linking a profound religious and
spiritual feeling toward the soil, the earth, and land
stewardship (Treacy, 1989; Sandor and Furbee, 1996;
Rist et al., 1996). It should be noted, however, that the
linkages between cultural system and landscape modi-
fications is critical for long-term sustainability and
cannot be separated (Treacy, 1989). There is currently
a strong international interest in local knowledge of the
region that has focused on native solutions to land use
problems, probably more so now that before. At the
same time, there is increasing local consciousness to
solve local problems with local solutions and not to
rely on outsiders (Gade, 1999). The source of knowl-
edge for these local solutions resides in the knowledge
systems of indigenous farmers in combination with
information from the outside.

Amazonia

Amazonia is significantly different from Middle
America and the Andean region in regard to ethnope-
dology. The legacy left by prehispanic populations in
Amazonia is much more subtle and has only recently
started to be investigated systematically. In contrast
to the physical structures (raised beds, terraces) left
behind by Middle Americans and Andean people, the
“structures” left by Amerindians in Amazonia are the
forest and land itself. Reading these landscapes is diffi-
cult for Western scientists because of preconceived
notions of the landscape, the subtle nature of land-
scape modifications, and its perpetual change (Raffles,
2002).

The lack of physical structures is one of three
reasons why it is easier to find examples of current
ethnopedological knowledge in Amazonia rather than
examples from the past. The second reason is that post-
contact depopulation was severe in this region with
the result that few remnant populations are practicing
agriculture the way it was prehistorically (Denevan,
2001). Those that do exist have changed their prac-
tices considerably (through agricultural regression)
to adjust to new post-contact demographic condi-
tions (Balée, 1994). Therefore, today’s practices do
not necessarily reflect those of the past (Roosevelt,
1989). Third, archaeological research to date has
been severely limited in this region relative to the
size and importance of the area. The reasons for
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Figure 10. Amazonian k-c-p (after Reichel Dolmatoff, 1976).

this have been logistical and institutional, and will
probably improve in the future. Recent work (e.g.,
Roosevelt et al., 1996; Heckenberger et al., 1999;
McEwan et al.,, 2001) is clearly demonstrating that
Amazonian prehistory is much more complex than
heretofore acknowledged by the dominant forces
in Amazonian archaeology (e.g., Meggers, 1996
[1971]).

The little that is known about indigenous ethnope-
dology in Amazonia comes from the ethnographic
literature, e.g., the Desana (Tukano), Yukuna, and
Tanimuka in Colombia (Reichel-Dolmatoff, 1976;
Hammen van der, 1992) and the Canelos Quichua
and Achuar in Ecuador (Whitten, 1978; Descola,
1994, 1996b), the Ka’apor from Eastern Amazonia
(Balée 1994), and from extensive investigations of the
ethnoecology of the Kayap6 in the Brazilian Amazon
by Posey (1985), Hecht and Posey (1989), Hecht
(1989), and Parker (1992).

The Desana perceive the environment they inhabit
as humanized, “transformed and structured in the
past, not so much by any exploitative activities of
their ancestors, but by having been imbued by [the
Desana] with symbolic meaning” (Reichel-Dolmatoff,
1976: 309). The latter part of the quote is critical.
It is the symbolic meaning (kosmos) and not praxis
that humanizes the landscape. The environment is
perceived as being bounded with finite and restricted
resources (Figure 10). Environmental degradation is
seen as depletion of game resources and walking
distance, not soil exhaustion.

The Achuar have a “pragmatic and theoretical
knowledge of the diversity of their inorganic environ-
ment” (Descola, 1994: 43), including the nature of
soils. They judge soil quality by physical properties
such as color, texture, and porosity. These proper-
ties are linked with relief and sediment characteristics
to develop categories of soil types. This corpus of
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INDIGENOUS NOMENCLATURE

DESCRIPTION

Pakui nunka
Dirty earth
Kanus nunka
River earth
Shuwin nunka
Black earth
Nayakim nunka
Sandy earth
Kante nunka

Kapantin nunka
Reddish-orange soil
Nayakim

Sand

Kaya

Rock

Nuwe
Maajink

Pushan
Pura
Namur, nantur

Dark hydromorpohus soil, characteristic of alluvial
terraces and Aguajales
Alluvial soil over silt; dark and loamy

Sandy black alluvial soil
Compact lateritic soil made up predominantly of

volcanic sandstone; brown and clayey
Lateritic soil made up of volcanic sandstone; brown and

Dense earth clayey

Keaku nunka Compact red lateritic soil characteristic of hills; clay
Read earth texture

Muraya nunka

Hill earth

Highly laterized soil
Black sand characteristic of Pastaza beaches

The term denotes either the volcanic rocks (pampa)
protruding from riverbeds or the pebbles that build up on
the beaches (kayan-matak: pebble beach)

White clay used for pottery

Small surtace deposit of white clay with brown clay that
likes its color from ferrous oxide (a coloring used for
pottery)

Idem, but yellow

Idem. but red

Flint chips used as magical charms

Figure 11. Current Achuar soil knowledge (after Descola, 1994).

knowledge is represented in a system of nomenclature
that is not hierarchically organized because of non-
exclusive categorization (Figure 11). Soil types are
very important in the selection process of agricultural
sites, but pragmatic considerations such as walking
distance to garden site may overrule the higher agro-
nomic potential of “better” soils.

The Kayapé manipulate soils before they create
forest islands (apété) in the savanna environment in
which they live in Brazil. The first step in forming
these forest islands is the creation of an appropriate
soil. They “create a new soil by making compost
piles in the forest ... from sticks, leaves, and limbs”
and by adding “hearth debris, ashes, organic matter,
portions of termite hills, ant nests, slashed vegeta-
tion, and mulch from backyard gardens” (Parker, 1992:
408, 410). Into this created soil are planted seeds
and seedlings that form the basis of a small forest
(Figure 12).

These activities demonstrate that the Kayapé
understand that the natural soil on the savannah is not
fertile enough to support forest vegetation, and that
organic materials need to be added to create a new soil
base. This is anthropogenic soil genesis.

Another form of evidence of Amazonian knowl-
edge of soil processes is the significant evidence of the
anthropogenic nature of ferra preta (Black Earth) soils.

It is clear that continual enrichment of occupation sites
through garbage and litter composting and burning has
yielded enriched soils much more favorable to crop-
ping (Balée, 1994; Glaser et al., 2001; Woods and
McCann, 1999) and sought out for that purpose by
today’s native people and peasantry (German, 2003).
This demonstrates that people indigenous to the region
feel they have the ability to improve their soil resource,
they are active agents in its formation and mainte-
nance.

The cosmovision that guides much Amazonian
praxis is one of unity with a symbolically infused
forest. The origin myth of the Ka’apor recounts how
people came from plants (Balée, 1994). This suggests
a complex and profound relationship with these plants
that are perpetually manipulated and managed. Simi-
larly for the Kayapd, vegetation is the center of
their cosmovision (Posey, 1985). People are part
of the forest/savanna environment, actively working
with nature to create a forest that is useful and a
“home” to people. Soils are simply seen as part of the
forest/savanna system and by extension receive similar
treatment.

Along the floodplain of the Amazon River an indi-
genous peasantry takes a slightly different approach
(WinklerPrins, 2001). Here, it is the river that is
imbued with meaning, as it is what “refreshes”
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Figure 12. Apété soil formation (drawn using descriptions from Posey, 1985 and Parker, 1992).

a “tired” land. Similar to the conceptualizations
of Middle Americans described above, the soil is
conceived of as a body needing care. But most of
that care comes from the river, over which locals feel
they have no control. This much more fatalistic view
of the environment as exhibited by a peasant people
stands in contrast to the active agent approach seen
to be taken by indigenous peoples on the uplands
(Desana, Achuar, Ka’apor, and Kayapd). This may
be the result of the Westernization of belief systems,
but may also be the result of a different environ-
ment. Studies specifically addressing these issued
are non-existent to date and require much further
investigation.

Conclusions: The future of ethnopedology in Latin
America

For indigenous people, knowledge is viewed as
emanating from a spiritual — not a unilineal scientific
— base. Thus all creation is sacred, and the sacred
and the secular are inseparable. Spirituality is
the highest form of consciousness, and spiritual

consciousness is the highest form of awareness. In
this sense, traditional knowledge in not local knowl-
edge at all, but rather an expression of universal
knowledge as expressed through the local (Posey,
2002: 28).

What will happen to these complex systems of
soil knowledge in the future? There are two poten-
tial pathways for the future of ethnopedology in Latin
America. The first is that there be continued efforts to
conduct research on and to use indigenous soil knowl-
edge systems as a springboard for the development and
maintenance of sustainable land-use systems, acknow-
ledging the dynamism of local knowledge and the
blended nature it often takes. The second pathway is
more pessimistic, and assumes that modernist devel-
opment projects and the processes of globalization
and economic integration will destroy local knowledge
systems.

The persistence of local knowledge to date is
impressive, despite forces to the contrary, especially
in conjunction with associated systems of agricul-
ture and, therefore, the co-evolution of agriculture
and knowledge. It is becoming increasingly clear

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



152 ANTOINETTE M. G. A. WINKLERPRINS AND NARCISO BARRERA-BASSOLS

that for the preservation of biodiversity and espe-
cially agrodiversity, the people involved in maintaining
these systems need to be present and be practicing
successful agriculture in order to maintain the knowl-
edge embedded in it (Zimmerer, 1996; Brookfield,
2001). Local soil knowledge forms part of broader
local theories about nature, which constitute the
bases for adaptive management systems. Soil fertility
conservation and improvement constitutes, in most
cases, the center of local and micro-local manage-
ment of resilience, with ritual being the most sacred
dimension of these management strategies.

But local people cannot be kept in museum-
like settings, told to keep on with their traditional
ways so that their systems of knowledge can be
preserved. Local people are constantly adjusting and
changing, and likewise their knowledge and practice
will continue to change as well. In the Americas,
adjustments were made at conquest, and they will
be made continually in the future. As Sillitoe has
eloquently stated, “local understanding is a blend of
knowledge from various sources which is difficult to
disentangle. It is syncretic. There is no repository
of agreed knowledge; it is in a constant process of
change, being continually influenced by outside ideas”
(Sillitoe, 2002: 117). Therefore, it is critical that
researchers and planners who are interested in sustain-
able land-use acknowledge that local soil knowledge
is dynamic and that there will be knowledge “loss” as
well as “gain” as local people experiment and adjust to
new circumstances.

We do feel that the pendulum has swung in the
direction of embracing local knowledge. As part of
the post-modern deconstruction of monolithic modern
knowledge systems, the gathering of local knowledge
is now an accepted component of development work
(e.g., Fujisaka, 1994; Sillitoe et al., 2002; Barrios and
Trejo, 2003) and an accepted field of inquiry in social
as well as soil and environmental sciences (Winkler-
Prins and Sandor, 2003). The problem is that, although
local knowledge is increasingly being gathered and
acknowledged, researchers and practitioners are still
not sure what to do with the “gathered” knowledge.
In other words, the question of operationalizing local
knowledge either directly or as a fusion with scientific
knowledge is only in its infancy. This is an area of
ethnopedological work that needs continued attention.
In addition, issues of scale and generalization continue
to hamper furthering the benefits of local knowledge
(Payton et al., 2003).

The second, more pessimistic, pathway is still
adhered to by those who espouse modernist pathways
to agricultural development. Here, the removal of
traditional knowledge is seen as a positive feature of
modernization, and an inevitable step in the process

of globalization in which we will all become the
same, using efficient (by some definitions), indus-
trial methods to produce food. This approach, though
generally rejected by academics, is unfortunately still
engrained in plentiful agricultural development and
extension agencies worldwide. It will be slow to
change and necessitates that those institutions that
train development and extension workers, frequently
Northern universities, and others in the agricultural
business start accepting and incorporating the “soft
side of the land” (Roling, 1997) and include local
knowledge as an integral part of working with farmers
(Birmingham, 1996).

Extension and development workers would do well
to understand that all members of a community share
local soil knowledge, with variations according to age,
gender, and level of experience. It is transferred from
generation to generation via practical demonstrations,
informal conversations, and participatory meetings.
It is also explained symbolically and/or logistically
by recognizing cause and effect relationships, and it
is conceptualized by formalizing practical experience
into knowledge rules. Farmer theories about soil and
land resources go beyond practical rules of thumb and
include complex conceptualization about processes,
such as soil health, behavior, erosion, and fertility. In
this sense, they are similar to scientific theories of soil
and land resources. The social theory of soil and land
resources may be conceived as an encyclopedia, where
soil and land nomenclatures constitute the words of
soil knowledge, explanations about its bodily behavior
may be conceived as the sentences of soil knowledge,
and its practical and symbolic representations may be
considered as the grammar of the soil knowledge. The
constant adaptation of social theories about the soil and
land resources according to the ever-changing circum-
stances also resembles an open book about the soil,
open to all in the community to see (Barrera-Bassols
and Zinck, 2003b; Niemeijer and Mazzucato, 2003). If
those outsiders working at the local level on land-use
issues can at least acknowledge and try to work within
local concepts and constructs, then there is much more
hope for the implementation of sustainable land-use
systems.
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Notes

1. We use the terms “soil” and “land” interchangeably.

2. Codice is the pre-Hispanic Middle American written docu-
ment or sacred book with pictorial representations and
glyphs, explaining mythical, historical, and religious
events, or offering botanical, zoological, geographic, cadas-
tral, tribute, mathematical, or astronomical information.
The Cédice was elaborated with bark paper, vegetal fibers,
or animal skin and painted with vegetal colors, oil (chapo-
pote) and earth materials. Its use was confined to the
religious nobility and the ruling class and was also used
by Catholic priests as a Colonial document explaining the
history of the Spanish conquest and the Middle American
scientific knowledge and cosmovision.
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