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The Amazon is recognized as a region of extraordinary botanical diversity 

harboring a wide array of useful plants.  While the conservation of both crop genetic and 

species diversity in Amazonia has become an increasing concern in recent years, the 

factors that influence the distribution and maintenance of plant diversity in rural 

communities are poorly understood.  Utilizing data from surveys and ethnographic 

interviews at 138 rural households in the municipality of Borba, Amazonas, Brazil, this 

dissertation examines the primary factors that influence the diversity of plant species 

(i.e. species richness) managed by smallholder farmers.  Multiple regression analyses 

demonstrate that the independent variables ―age of household head,‖ ―area of land 

under cultivation‖, and ―environmental habitat‖ (floodplain or highlands) are statistically 

significant determinants of species richness, accounting for 31.5% of variation in 

species richness among households.  Ethnographic data point toward several other 

socio-cultural influences that shape the contemporary patterning of plant diversity, 

including social networks of exchange, gender roles in agricultural management, 

cultivation of magic plants, and the individual life histories of farmers and the lands they 

manage.  In short, this dissertation demonstrates how history, social relationships, and 
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cultural beliefs have important bearing on the management of agrobiodiversity in rural 

Amazonian communities, and thus demand consideration in any initiatives aimed at 

agrobiodiversity conservation. 
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CHAPTER 1 
AGROBIODIVERSITY AND RURAL AMAZONIAN SOCIETY 

Introduction 

In recent decades, concern has grown over the loss of global biodiversity with 

particular attention toward agrobiodiversity.  The FAO claims that since the 1900s more 

than 75% of the world‘s plant genetic diversity has been lost (FAO 1999).  Furthermore, 

only 12 species of plants and 5 species of animals have come to represent 75% of 

global food consumption (FAO 1999).  This loss in agrobiodiversity has largely resulted 

from the rise of industrial agriculture, in which high-yielding uniform crop varieties have 

been widely adopted over genetically diverse traditional crop varieties, and monocultural 

plantations dependent on high inputs (e.g. fertilizers and pesticides) have been 

promoted over diverse, low-input polycultures (Altieri 1999; Thrupp 2002).   

Smallholder farmers, particularly in the developing tropics, are responsible for 

managing a significant proportion of the remaining global agrobiodiversity, and various 

movements have begun to work towards the conservation of genetic and species 

diversity of useful plants in developing areas across the globe.  Some efforts have 

focused on ex situ conservation, preserving germplasm in seed banks (e.g. Schoen and 

Brown 2001).  Many scholars, however, have argued for increased focus on 

maintenance of in situ crop diversity, or in other words, crop diversity in managed 

agricultural landscapes (Altieri 1999; Brush 1995, 1999, 2000, 2005).   

Heterogenous agricultural landscapes with high plant diversity are not only 

important for the conservation of useful plant species and varieties, but they also 

provide key benefits for smallholder farming families, including heightened food security, 

improved nutrition, and mitigation of pests and disease that attack crops (Thrupp 2002; 
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Zhu et al. 2000).  In general, more heterogenous landscapes are viewed as being in line 

with more ―sustainable‖ forms of agriculture that have greater long term productive 

potential, are less likely to lead to environmental degradation, and are overall more 

ecologically ‗resilient‘ landscapes (Loreau et al. 2003; Jackson et al. 2007).  Since 

smallholder farmers managing more diverse landscapes generally need less 

agrochemical inputs for agricultural production, they also tend to pollute less, and can 

help to maintain important ecosystem services (Altieri 1999).  In addition, farmers that 

manage a great diversity of plants create more niche habitats that support diversity of 

other organisms including birds, mammals, and insects (Duelli and Obrist 2003; Estrada 

et al. 1997; Jackson et al. 2007; Thomas and Marshall 1999; Thrupp 2002).  This 

diversity also has been said to have socio-economic advantages for smallholder 

farmers, including food security and heightened risk management (DiFalco and Perrings 

2005; Perreault 2005).   

Despite the described benefits of agrobiodiversity, great variation exists in the 

diversity of plants managed by rural smallholder households.  The broad objective of 

this dissertation is thus to understand why some households manage a greater diversity 

of plants than others.  Although this research focuses on agrobiodiversity in Amazonia 

specifically, the larger questions investigated in this dissertation are of universal appeal:  

What are the primary factors that influence the diversity of plants managed by 

smallholder farming households?  What is the role of social networks, cultural beliefs, 

and gender roles in the maintainance and patterning of such diversity?  Lastly, how 

does an examination of local and regional history inform our understanding of the plant 

diversity seen at present?    
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Research Problem 

Many studies have demonstrated that the diversity of plant species managed by 

smallholder farmers is distributed unevenly, both among communities and within them 

(Coomes and Ban 2004; Padoch and de Jong 1991; Perrault-Archambault and Coomes 

2008).  Increasing articulation of smallholder farmers with market economies is often 

considered to have a negative influence on the agrobiodiversity of smallholder farms, 

but empirical studies have demonstrated mixed results when examining the relationship 

between market participation and on-farm crop diversity (Major et al. 2005; Vadez et al. 

2004; Zimmerer 1996: 24-25).  Studies in the Peruvian Amazon suggest that household 

demographic and socio-economic factors have important bearing on crop diversity 

including land wealth and number of available laborers (Coomes and Ban 2004; 

Perrault-Archambault and Coomes 2008).  Most recently, researchers interested in 

agrobiodiversity have identified that social networks may also contribute significantly to 

the distribution of crops within communities (Coomes and Ban 2004; Perrault-

Archambault and Coomes 2008; Subedi et al. 2003).  Since many rural communities 

access seeds and planting materials through local social networks, the position of a 

household in networks of exchange can influence the variety of crops or crop varieties 

accessible to the household.  Through the examination of myriad socio-cultural, 

demographic, environmental, economic, and historical data, this dissertation attempts to 

identify the primary factors that influence the diversity of useful plants found on 

smallholder farms in the municipality of Borba, Amazonas, Brazil. 

Dissertation Framework 

To develop a framework for investigating factors influencing useful plant diversity 

in rural Amazonian communities, I have chosen to draw on empirical and theoretical 
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insights from agrobiodiversity research, historical ecology, and social network studies.  

Similar to Karl Zimmerer‘s research on crop diversity, this study considers the 

interaction of environmental, economic, and demographic variables as well as social 

networks and related social histories for understanding the contemporary distribution of 

useful plant species and crop varieties (Zimmerer 1996). 

Agrobiodiversity Studies  

A wide array of variables has been examined for explaining variation in plant 

species diversity or ―species richness‖ in smallholder farming communities.  At the 

household level, key variables that have been identified include ethnicity of the 

household, age and gender of household head, and number of available laborers in 

household (Coomes and Ban 2004, Cromwell and van Oosterhout 1999, Perrault-

Archambault and Coomes 2008).  Age is considered an important variable because 

crops species are continually acquired over the lifetimes of rural smallholders (Perrault-

Archambault and Coomes 2008: 118).  Gender can also influence the diversity of plant 

species and crop varieties managed by a household, particularly in Amazonian societies 

where management of species-diverse homegardens is the responsibility of women 

(e.g. Descola 1994).  Also, when comparing households among communities, the size 

of the community is considered an important control variable since larger communities 

tend to pool a larger diversity of plants (Perrault-Archambault and Coomes 2008).  

Important economic variables influencing species richness include the area and 

number of land holdings.  In general, households with greater land wealth tend to 

manage a higher number of plant species among smallholder farming communities 

(Coomes and Ban 2004; Cromwell and van Oosterhout 1999: 227). In several studies, 

household wealth has also been linked to agrobiodiversity.  In the Peruvian Amazon it is 
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suggested that access to wealth is closely related to access to planting material 

(Perrault-Archambault and Coomes 2008).  However, the source of household wealth 

can be a critical factor as off-farm income has been shown to have a negative effect on 

agrobiodiversity (Reyes-Garcia et al. 2008; Yongneng et al. 2006). 

The influence of markets is also commonly discussed in studies of agrobiodiversity 

management, but little consensus exists as to how a farmer‘s relationship to the market 

affects agrobiodiversity management and the diversity of species managed at the 

household level.  Some studies argue that increased market orientation leads to 

degradation of agrobiodiversity in smallholder farming communities (Kehlenbeck and 

Maass 2004; Michon and Mary 1994).  Others suggest that the market‘s influence on 

agrobiodiversity is ambiguous and does not necessarily result in agrobiodiversity loss 

(Major et al. 2005; Vadez et al. 2004; Zimmerer 1996: 24-25).  Still other studies have 

shown that communities that are more isolated from urban areas and markets actually 

manage less species diversity than those closer to urban areas (Padoch and de Jong 

1991; Wezel and Ohl 2005).  These contradictory findings may result in part from 

variability in how researchers have operationalized the concept of ―market orientation‖ 

or ―market participation‖ (See Godoy et al. 1997).  However, it is also likely that 

individual communities and households respond to market influences differently. 

Agrobiodiversity studies also recognize that environmental factors play an 

important role in the patterning of useful plant diversity.  In Amazonia, floodplains 

(várzea) usually attract a form of agriculture that is very distinct from that conducted on 

the uplands (terra firme).  However, numerous ecotones and microenvironments exist 

within the generalized floodplain/upland dichotomy (Moran 1993: 21).  Moreover, many 
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smallholder farmers exploit different environmental niches to cultivate different suites of 

crops.  While certain habitats may be best suited for particular crops, great variation 

exists in the number of species that farmers can potentially manage in a given habitat.  

For this study, data were collected from communities in distinct environmental habitats 

to account for differences, particularly in the uplands and floodplains. 

Historical Ecology 

Within environmental anthropology, historical ecology has emerged as a new 

research program for understanding human-environmental interaction.  Although 

historical ecology is not a true theoretical paradigm per se (Balée 2006), the key 

questions that drive research in historical ecology are enabling new ways of 

understanding human-environmental interaction.  It argues that humans not only adapt 

to the natural environment, but also play a critical role in shaping it and even enriching it 

through time.   

This project is oriented in part by perspectives from the research program of 

historical ecology, which has sparked much new anthropological research in Amazonia 

and South America in general (Balée 1994; Balée and Erickson 2006; Denevan 1992b; 

Erickson 2005; Heckenberger et al. 2007; Heckenberger et al. 2008; Oyuela-Caycedo 

2008; Rival 2002).  While much of historical ecological research has been aimed at 

looking at what the contemporary landscape can tell us about the human past, this 

project is more concerned with examining the specific historical processes and social 

relations that were influential in shaping the contemporary landscape.  In this sense, this 

project is an attempt to develop a historical ecology of the present with the aim of 

describing the fine-grained aspects of landscape evolution vis a vis gender, exchange 

networks, and individual life histories.  How the environment restricts, confines, and 
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reacts to these social and historical conditions is examined in turn, so as to appreciate 

the recursive and dialogical nature of such relationships. 

Historical ecological perspectives have particular import for the study of agriculture 

and contemporary agrobiodiversity in Amazonia.  European colonization introduced a 

large number of exotic economic plants into Amazonia, including bananas (Musa spp.), 

mangoes (Mangifera indica), coffee (Coffea arabica), citrus (Citrus spp.), and sugar 

cane (Saccharum officinale), which were widely adopted.  During the rubber boom in 

the late 19th and early 20th century, much of the Brazilian Amazon was flooded by 

migrants from Northeastern Brazil who also brought with them crops from that region 

(Dean 1984).  In Borba, as in many other municipalities along the Madeira River, the 

rubber boom led to a major repopulation of the area after the initial decline of the 

indigenous populations in the post-contact period (Weinstein 1983: 53).  Although 

migrants who moved to the region to tap rubber were often bound by a debt peonage 

system referred to as aviamento, others were relatively independent and able to farm 

when not gathering seasonal extractive resources (Weinstein 1983: 243).  Many 

contemporary farming communities in the Central Amazon trace back to this period of 

occupation, as Northeastern immigrants and native Amazonians intermarried and 

established settlements.  Today, this history is still reflected in the stands of aging 

rubber trees (Hevea spp.) and cacao (Theobroma cacao) scattered in communities, 

which once served as the basis of the regional economy.  In many ways, this history 

continues to influence agricultural production and exchange in the region today. 

Social Networks 

Social network analysis is an increasingly popular method within the social 

sciences for examining the patterning of social relationships and the influence of those 
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relationships on a host of phenomena (Borgatti et al. 2009).  Social network analysis 

thus focuses on relations between individuals and the ways individuals are connected to 

form a system or a network.  There are two primary forms of social networks: whole 

networks (also known as ―socio-centric networks‖) and personal networks (also known 

as ―ego-centric networks‖).  Whole networks consist of all ties of a certain kind among 

all members of a population (Wellman 1983: 160).  In this research, I utilized whole 

networks at a regional scale (farmers tied by manioc varieties planted in common) and 

local scale (farmers who exchanged manioc cuttings within three close-knit 

communities) to examine the influence such networks had on the patterning and 

distribution of manioc (Manihot esculenta) landraces.  Although I originally intended to 

track generalized networks of plant and seed exchange, I decided to focus strictly on 

the exchange of manioc, the primary staple crop of the region, because it allowed for 

more precise data collection. 

Prior research suggests that social networks have important bearing on crop 

diversity (Coomes and Ban 2004; Perrault-Archambault and Coomes 2008; Subedi et 

al. 2003), but few studies at present have applied concepts derived from network theory 

in the study of crop diversity.  One of the few studies to investigate the relationship of 

social networks to agrobiodiversity in Amazonia found that a large part of exchange of 

planting materials occurred between community members rather than with outsiders, 

and much of it was shaped by kin ties (Coomes and Ban 2004).  The researchers also 

viewed exchange as important contributor to diversity as they state, ―Households that 

exchange more seeds, cuttings, etc. with other households have more diverse gardens 
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and vice versa—diversity begets exchange, as exchange begets diversity‖ (Coomes 

and Ban 2004: 430).   

In the Oaxaca Valley of Mexico, a study by Badstue and colleagues investigated 

whether or not social networks had developed specifically around the exchange of seed 

in farming communities focused on maize (Zea mays) production.  They found that no 

collective action existed specifically for seed exchange, but rather the majority of 

exchange occurred through existing social networks, particularly among kin (Badstue et 

al. 2006).  A study by McGuire (2008) in eastern Ethiopia examined the role of social 

networks in sorghum (Sorghum spp.) seed exchange and observed that access to seed 

varied considerably among households within communities.  They argued that both 

quantities supplied by donors and the terms of exchange depended greatly on positions 

in social networks and local hierarchies.  Lastly, in Tibet, Subedi and colleagues 

mapped farmers‘ networks of exchange of rice (Oryza sativa) varieties and found that 

―nodal farmers,‖ or those who represented hubs within networks, were often wealthier 

and maintained a greater number of rice varieties.  These nodal farmers were also 

described as knowledgeable persons in the community and played an important role in 

dissemination of information (Subedi et al. 2003). 

The People: Riverine Peasants and Caboclos 

This study was conducted with riverine peasants who are commonly referred to as 

caboclos.  Although the term caboclo is still often generally used to describe an 

individual coming from the ―interior‖ or a rural area of the Amazon, its historical 

emergence is tied to racial classification in the colonial period.  The first appearance of 

the term in dictionaries describes caboclos as ―civilized Brazilian Indians of pure blood‖ 

while later definitions describes caboclos as individuals of mixed Portuguese and 
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indigenous descent (Parker 1985).  In the colonial period, urbanites and white-collar 

workers applied the term caboclo to the illiterate and semi-literate agriculturalists and 

collectors of the rural zones (Wagley 1976: 289).  In this manner, caboclo became not 

only a racial category, but a term used by elite classes to establish social differentiation 

from the Amazonian peasantry. 

Charles Wagley‘s Amazon Town was the first full-length ethnography describing 

caboclo culture, and in many ways his descriptions of caboclos and caboclo livelihoods 

are still largely applicable today.  Yet Wagley also acknowledged that the term had a 

pejorative nature (Wagley 1976: 140).  In my personal involvement with rural 

Amazonians, I tended to avoid usage of the word because of my own ambiguous 

feelings regarding the term.  Nonetheless, academics employ the term as a general 

social category referring to the Amazonian peasantry (see Harris 2000, Ioris 2005, and 

Nugent 1994 for further discussion).  Some have suggested that academics should 

refrain from using the term to describe rural Amazonian peasants (Lima 2004, Pace 

1997), yet others argue that despite its problematic nature, other options are equally 

unattractive or unsuitable (Harris 2000: 15).  

Study Area 

The Madeira River is the longest tributary of the Amazon and one of the largest 

rivers in the world.  The Madeira cuts a large gash across South America, descending 

from the Peruvian Andes in a Northeasterly direction, eventually dumping into the 

Amazon River in the heart of the basin.  As suggested by its name (literally the ―wood 

river‖ in Portuguese), the Madeira is one of Amazonia‘s primary arteries for transport of 

raw materials and goods, most recently soy from the southern rim of the region.  

Between Manaus, the primary economic center of the Central Amazon, and soy country 
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to the south, the Madeira courses through a large expanse of land populated largely by 

riverine peasant communities. 

The municipality of Borba, located on the lower Madeira River, was one of the 

earliest settlements established in the Central Amazon (Comissão de Estudos da 

Estrada de Ferro do Madeira e Mamoré 1885: 73).  It lies 150 kilometers southeast of 

the city of Manaus (215 km by waterway), the capital of Amazonas state.  Today, Borba 

covers an area of 44,251 km2 and has a population of 31,098 inhabitants (IBGE 2005).  

The economy of Borba depends largely on agriculture and extractive activities.  Manioc, 

bananas, watermelon (Citrullus lanatus), beans (Vigna spp.), papaya (Carica papaya), 

and citrus are among the primary agricultural products produced in the area, while 

rubber, timber, Brazil nuts (Bertholletia excelsa), copaiba oil (Copaifera multijuga), and 

rosewood essential oil (Aniba rosaeodora) represent major extractive resources. 

Soon Borba and other municipalities of the Lower Madeira River are likely to 

undergo radical changes in their relationship to regional markets.  The imminent paving 

of the BR-319 highway will connect Borba and nearby municipalities by an all-weather 

road to the urban center of Manaus (Fearnside and Graça 2006).  This development is 

likely to have a profound effect on agricultural production in the region, and for this 

reason, research at this site represented a unique opportunity to assess the factors 

influencing agrobiodiversity in the region before such changes occur. 

Sampling 

Research was conducted at 17 rural smallholder communities in the municipality 

of Borba (Figure 1-1).  Contact had been established in previous research with 5 of the 

communities (Kawa 2008).  Because of the difficulties and problematics of 

independently contacting communities as a foreign researcher, state agricultural 
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extension agents operating in Borba facilitated introductions at the other 12 

communities.  Several factors were considered in the sampling of communities, 

including environmental habitat (floodplain, uplands), community history, community 

size, geographic location, and market access.  9 of the communities sampled were 

located on the floodplain, 7 were located on the uplands, and one community straddled 

both the uplands and floodplain.  In terms of access and geographic location in the 

municipality, 10 communities were located on the Madeira River, the prinicipal waterway 

in the area.  Of the 7 remaining communites, 3 were localized on a floodplain lake near 

the Madeira, one community was located on the Autazes-Açu River, one on the 

Madeirinha River, one on the Paraná do Mandí channel (off the Madeira River), and one 

community was a government settlement located outside of the town of Borba on an 

unpaved road.  This served as a relatively good representation of the diversity in 

communities in the municipality (numbering nearly 200 in all) when considering 

environmental, social, and historical factors.  

From the 17 sampled communities, 138 households were surveyed in all (Table 1-

1).  A sampling frame from which to draw random samplings of households in the 

communities was not available (Bernard 2006: 149).  Since most of the communities 

were relatively small, a sampling of 90% of households was sought to sufficiently 

account for variation among households.  However, this was achieved at only 5 

communities.  Because of high mobility of residents and only isolated visits to the more 

remote communities, it was very difficult to attain more complete sampling for the 

remaining 12 communities.  In the case of Puxurizal, which is a large governmental 

settlement with 100 properties, not all properties serve as primary residences.  Despite 
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the relatively low number of households surveyed there, they were included to explore 

any potential differences in the agricultural practice and agrobiodiversity management of 

government settlers when compared to residents of historically-established 

communities. 

Research Methods 

Botanical surveys 

At each farm visited, I conducted botanical surveys after receiving the household 

head‘s consent.  At all households, I invited the household head (or heads) to name all 

the species of plants under management in homegardens, orchards, and annual crop 

plots. In the case of the primary staple crop, manioc, I asked what varieties were 

planted by the household.  I walked around the homegarden to view as many plants as 

possible and made visits to annual fields when it was not inconvenient for the 

household.  I collected attribute data of individual crops including approximate area of 

cultivation, use(s) of the crop, and duration (i.e. perennial or annual).  Some plants 

included in the survey were not directly planted by households, but were cared for (i.e. 

weeds were cleared from their base) by the household.  Other plants that were 

spontaneous volunteers, but were utilized by the household (e.g. papaya or star nut 

palm) were also counted.  For each household, I tallied the total number of species 

under management and total number of manioc varieties cultivated. 

Household questionnaires 

I employed structured questionnaires to elicit information from household heads 

regarding number of household members, number of adults in the household, length of 

occupation of the property, number of cultivated fields belonging to the household, the 

area of land under management, and the total area of landholdings (Appendix A).  I also 
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collected data on the sources of household income, use of agricultural inputs, access to 

credit, and participation in agricultural projects.  I collected environmental data, inquiring  

specifically about the soils in which the household planted their crops.  For a portion of 

the households, I read them a list of consumer goods and asked which items they had 

in their possession.  The intention of this exercise was to develop a Guttman scale of 

household wealth for the study (a more detailed description of the method is provided in 

Chapter 3). 

Social Network Analysis 

I collected social network data related to the planting of manioc varieties at the 

community and municipal level in order to account for the different scales at which 

social networks could affect the distribution of this staple crop.  For all households 

surveyed in this study, household heads were asked what varieties of manioc they 

planted and the area of land dedicated to manioc.  A 2-mode matrix was developed of 

―households by manioc varieties planted‖ to analyze patterns of households that had 

manioc varieties planted in common.   This matrix was used to create a whole social 

network for all the households in the 17 communities visited in the municipality, which 

served to explore the broad geographic distribution of manioc varieties and their 

management in the area (see Chapter 4 for further description).  

At 45 households in three closely-related communities, a second structured 

interview was implemented inquiring specifically about manioc cultivation.  In these 

three communities, household heads were asked to name the manioc varieties they had 

planted and with whom they had exchanged manioc cuttings in the 12 months prior to 

the interview.  From these data, a 1-mode matrix of ―households by households‖ was 
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developed to analyze patterns of manioc varietal exchange (or loaning) at the 

community level.   

Both the 1-mode and 2-mode matrices were analyzed for structural information of 

the networks, looking specifically at factions and their relation to varietal distribution.  

The measure of ―betweenness centrality,‖ defined as the number of times a node (or a 

household) lies along the shortest path between two others, was calculated for these 

networks (Scott 2000: 86).  This measure was used to explore the relationship between 

household centrality and manioc varietal diversity and distribution.  This measure also 

served to identify key households that stood out in the networks, and pointed to 

individual cases that deserved complementary ethnographic detail.  

Ethnographic life histories  

I employed ethnographic methods to gather indispensable qualitative information. 

Specifically, I collected life histories of individual farmers to develop a more nuanced 

vision of agrobiodiversity management over time.  Along with the life histories of 

farmers, I gathered information on the history of the farms themselves to discuss the 

development of diversity at the household level.  As I found in previous research, 

diversity encountered on Amazonian farms is not always the product of the 

management by contemporary farmers.  Many individuals inherit land with an existing 

diversity of economic plants introduced either in the Pre-columbian era or in the late 

colonial period.  Others farmers clear lands near forests that have pre-existing 

concentrations of economic species without known histories.  By acknowledging the 

complexity of these relations, I hoped to approach this on-going dialogue between 

humans and the environment.  
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Contribution of Dissertation 

Although human activity has incredible bearing on biodiversity, particularly 

agrobiodiversity, socio-cultural factors influencing this diversity are poorly understood.  

In this dissertation, I present social, demographic, economic, environmental, and 

historical data to examine the factors have primary bearing on the diversity of plants 

managed on rural Amazonian farms.  I also implement social network analysis, a useful 

form of quantitative data analysis for examining social relationships, to test the degree 

to which social networks of exchange have bearing specifically on manioc varietal 

diversity.  Supplementing quantitative analyses, I discuss ethnographic data and life 

histories in order to qualify statistical analyses and strengthen the understanding of 

history‘s influence on shaping diversity. 

Food security is threatened in many areas of the world and the demand for 

alternative sources of fuel is on the rise.  For these reasons and more, conservation of 

both genetic and species diversity of economic plants has become a global imperative.  

In identifying the key social, economic, environmental, and historical factors that 

influence the diversity of useful plants, this dissertation provides information critical for 

informing policies and initiatives aimed at sustaining agrobiodiversity in Amazonia and 

the rural tropics in general.  
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Figure 1-1. Map of communities surveyed in the municipality of Borba, Amazonas, Brazil 
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Table 1-1. Sampling of communities and households surveyed in Borba, AM, Brazil 
Community Locale 

(River) 
Enviroment # 

Households 
# 
Households 
surveyed 

% 
Households 
surveyed 

Auará Grande Madeira 
(upstream) 

High 
floodplain 

23 21 91.3 

Boa Esperança 
(Mandi) 

Paraná do 
Mandi 

Uplands 6 4 66.7 

Floresta Madeira 
(upstream) 

High 
floodplain 

4 1 25.0 

Guariba Madeira 
(downstream) 

Floodplain 15 10 66.7 

Puruzinho várzea Madeira 
(downstream) 

Floodplain 17 17 100.0 

Puruzinho centro 
1 

Puruzinho 
Lake 

Uplands 23 21 91.3 

Puruzinho centro 
2 

Puruzinho 
Lake  

Uplands 10 9 90.0 

Puxurizal None- city 
settlement 

Uplands 100 14 14.0 

Vila Gomes Madeira 
(upstream) 

Uplands 6 4 66.0 

Sempre Viva 
Santana 

Madeirinha Uplands 14 5 35.7 

São Pedro 
(Autazes-Açu) 

Autazes-Acu Floodplain; 
Uplands 

12 9 75.0 

Sant‘ana 
(Anumaá) 

Madeira 
(downstream) 

Floodplain 12 9 75.0 

São Pedro 
(Anumaá) 

Madeira 
(downstream) 

Floodplain 6 5 83.3 

Monte Horebe  Madeira 
(upstream) 

Floodplain 3 3 100.0 

Alexandre Madeira 
(downstream) 

Floodplain 9 2 22.2 

São Sebastião 
(Anumaá) 

Madeira 
(downstream) 

Floodplain 6 4 66.7 

Puru Grande Puruzinho 
Lake 

Uplands -- 1 -- 

TOTALS --  265 138 -- 
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CHAPTER 2 
HISTORY AND AGROBIODIVERSITY IN BORBA AND THE LOWER MADERIA RIVER 

Introduction 

Amazonia‘s contemporary agrobiodiversity cannot be understood without first 

examining the region‘s social history.  In this chapter I provide a general overview of the 

history of Borba and the Lower Madeira River in relation to agriculture and extractivism, 

and discuss the consequences of such history for understanding contemporary 

agrobiodiversity in the region.  It begins by overviewing agricultural management in the 

Pre-Colombian era based on the limited archaeological surveys of the past, and I draw 

on recent research conducted at the community of Vila Gomes, which was surveyed in 

this study.  Following this, I describe the effect of the Columbian exchange and the 

opening of Amazonia to global markets during the colonial period, and then examine 

latex extractivism during the Rubber Boom (late 19th and early 20th centuries) and 

World War II.  In describing this latter period, I include oral histories collected from elder 

residents of Borba to provide a more nuanced discussion of latex extraction and its 

surrounding social-historical context.  Lastly, I discuss the brief period of jute agriculture 

on the Madeira River and the more recent history of agricultural production and 

management in the municipality. 

Pre-Columbian Agriculture and Agrobiodiversity 

In the late Pre-Columbian era, the Lower Madeira River is believed to have been 

relatively densely populated, although archaeological evidence has been limited until 

recently.  The abundance of Amazonian Dark Earth (i.e. anthropogenic soil) sites in the 

area, paired with the findings of the brief archaeological surveys by Nimuendajú, Hilbert, 

and Simões and Lopes, support this notion (Nimuendajú 2004; Hilbert 1968; Simões 



 

34 

and Lopes 1987).  A recent survey conducted in the municipality demonstrates that prior 

archaeological surveys only began to scratch the surface of the wealth of archaeological 

sites in the municipality (Moraes 2010; Fraser et al. 2011).   

Before European arrival, at least 138 different species of plants were under 

cultivation or management in Amazonia (Clement 1999).  Manioc likely played an 

important role in diets of the past as it does today.  An Amazonian domesticate well-

adapted to the highly-weathered and acidic soils of the region, it is argued that manioc 

and manioc flour probably gained prominence in the regional diet as more sedentary 

populations formed on the banks of the region‘s primary waterways, although 

archaeological evidence is scant (Arroyo-Kalin 2008: 46).  In addition to manioc, other 

key domesticates included New World yam (Dioscorea trifida), sweet potato (Ipomoea 

batatas), hot pepper (Capsicum spp.), peanut (Arachis hypogaea), cotton (Gossipyum 

spp.), and tobacco (Nicotiana spp.) (Miller et al. 2006).  Domesticated and semi-

domesticated palms including most notably peach palm (Bactris gasipaes), but also 

American oil palm (Elaeis oleifera), patauá (Oenocarpus bataua), and Star Nut palm 

(Astrocaryum spp.), made important contributions to the indigenous diet as well 

(Clement 1999; Morcote-Rios and Bernal 2001).  Important fruit trees likely to have 

been planted in agroforestry systems would‘ve included guava (Psidium guajava), 

cashew apple (Anacardium occidentale), hogplum (Spondias mombin), and various 

fruits from the Sapotaceae and Annonaceae families (e.g. Annona and Pouteria spp.) 

(Miller and Nair 2006).   

Research on Amazonian Dark Earths (known locally as terra preta de índio) 

suggests that large sites of anthropogenic soils were the product of sedentary 
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agricultural villages dating from 2500 to 500 years ago (Neves et al. 2003).  A 

relationship between the rise of manioc agriculture, sedentism, and the formation of 

anthropogenic soils is being proposed in recent archaeological and ethnoarchaeological 

research in the region: ―It seems plausible that the development of manioc agriculture 

over 2000 years ago with concomitant increase in population and the size of sedentary 

villages is what led to the development of the large expanses of deep terra preta…This 

increase in the disposal of manioc byproducts as a source of bulk organic matter is one 

of the key ingredients in the formation of darkened anthrosols‖ (Schmidt 2010: 882; see 

also Arroyo-Kalin 2008: 174-175).  In addition to manioc byproducts, the deposition of 

fish and animal remains, human waste, palm thatch, charcoal from village fires, and 

other organic waste contributed to the formation of these environments of heightened 

soil fertility (Glaser et al. 2001: 40). 

The present-day community of Vila Gomes in Borba is situated on one such 

archaeological site with nearly 20 hectares of anthropogenic soil (Moraes 2010).  

Surrounding much of the community is a defensive ditch that was dug by the indigenous 

population in the late Pre-contact era (Figures 2-1 and 2-2). The ditch is nearly 1100 

meters in length, approximately 2 meters in depth, and ranges in width between 2 and 3 

meters.  While dark earths and transitional soils extend somewhat beyond the ditch, 

these anthropogenic soils extend no more than 10 cm below the surface horizon at the 

areas beyond the ditch, while in central portions of vila, they reach as deep as 1 meter 

or more (Figure 2-3).  At the height of its occupation, Vila Gomes would have had a 

relatively large population, inferred from calculations of necessary labor to construct the 

site‘s defensive ditch.  The manner in which the ditch circumscribes the anthropogenic 
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soils also suggests that in the past as today, homegardens and central living space 

were concentrated on the area of dark earth while manioc fields were likely planted in 

transitional soils and non-anthropogenic Oxisols in the land beyond the ditch (Fieldnotes 

August 20, 2010).   

It is notable that large concentrations of Brazil nut trees are found in the forests 

surrounding the community of Vila Gomes (Figure 2-4).  These are probably vestiges of 

historical Brazil nut groves cultivated or nurtured by indigenous populations (Balée 

1989; Shepard and Ramirez 2011).  This patterning has been described as a form of 

―landscape domestication‖ in which indigenous populations managed forests 

surrounding villages, planting and selecting useful palms and fruit trees that rendered 

Amazonian forests more ―congenial‖ for human habitation (Clement 1999: 191; see also 

Posey 1985).  The effects of this management continue to show as forests situated on 

and around archaeological sites tend to harbor unique concentrations of useful plant 

species.  A recent study in the municipality of Manicoré on the middle Madeira River 

also demonstrates that secondary forests on anthropogenic soils have distinct species 

composition when compared with those on adjacent non-anthropogenic soils (Junqueira 

et al. 2010).  Several useful tree species serve as indicators for anthropogenic soils 

including hogplum (Spondias mombin), murumuru (Astrocaryum murumuru), and 

urucuri (Attalea c.f. phalerata; Junqueira et al. 2009).  In the municipality of Borba, it 

was also shown that contemporary farmers managing anthropogenic soils typically plant 

different market crops than those managing Oxisols (Kawa et al. 2011).  Despite the 

centuries that have passed, Pre-Columbian agriculture and natural resource 
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management thus continue to have a pronounced influence on Amazonian forests, 

soils, and even contemporary agrobiodiversity and its management. 

Colonial History 

The arrival of the Portuguese and the Colonial period brought radical changes to 

the Amazonian landscape and its agrobiodiversity.  The region was colonized not only 

by new populations of people, but also a wide array of foreign flora and fauna in what 

has been described as a form of ―ecological imperialism‖ (Crosby 1986).  A number of 

annual crops were introduced during this period including sugar cane, indigo 

(Polygonum tinctorium), bananas, and rice (Miller et al. 2006).  Many perennial fruit 

trees from the Old World were also later brought to Amazonia and became naturalized 

including mango, breadfruit (Artocarpus altilis), jackfruit (Artocarpus heterophyllus), 

malay apple (Syzygium malaccense), several varieties of citrus trees, and later coffee 

(Dean 1987: 23)1.  During this time, new agricultural implements were also adopted. 

Steel tools that arrived with the Portuguese eventually came to replace indigenous 

technologies like stone axes and digging sticks, and thus changed cropping patterns 

and agricultural management systems (Denevan 1992a; Miller et al. 2006).  Despite the 

new crops and technologies that were introduced into Amazonian agriculture, much of 

the colonial economic production relied on the rather unsophisticated collection of a 

select number of native plants, including cacao, sarsaparilla (Smilax spp.), wild clove or 

―cravo‖ (Dicypellium caryophyllatu), Brazil nuts, and later, rubber. 

                                            
1
 Dean mentions that coffee was smuggled into Brazil, an event that is often overlooked in discussions 

about biopiracy in modern Brazil. 
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The lower Madeira River remained relatively isolated from colonial influence until 

the 18th century2.  Borba, first known as ―Aldeia do Trocano,‖ was founded by the Jesuit 

Priest João de Sampaio around 1728 (Comissão de Estudos da Estrada de Ferro do 

Madeira e Mamoré 1885: 73)3.  However, after its establishment, the mission was 

moved downstream because of incursions by attacking Indians and the threat of malaria 

(Santos 1999: 78; Marcoy 2001; Keller 1975: 54).  In 1755, the settlement was named 

the first vila (i.e. Portuguese town) of the Rio Negro Captaincy (which would later 

become Amazonas state) and was known as ―Borba-a-Nova‖ (Leite 1943: 403).    

As Borba was being established, settling colonists were engaged in on-going 

conflict with the Mura Indians (Leite 1943: 43; Marcoy 2001: 207; Santos 1999: 78).  In 

the late colonial period, the Mura were known as ―pirates of the waterways‖ (Harris 

2010:148), and the life of the Mura was described as being relayed in the form of a 

―repetitive war bulletin‖ (―repetitivo noticiário de Guerra‖; Amoroso 1992: 297).  At the 

beginning of the 18th century, the Mura population expanded, occupying territory left by 

other ethnic groups that suffered from depopulation because of rampant disease 

introduced by the colonizing Europeans.  The Mura thus became a hegemonic ethnic 

group, dominating at a time when other groups were weakened and living in vilas and 

villages ―under the yoke of the colonial system‖ (Amoroso 1992: 298; Nimuendaju 

1948).  Because of the Mura‘s frequent attacks, Borba stood as the limit of Portuguese 

control on the Madeira River in the 18th century (Davidson 1970: 12).  Colonial 

                                            
2
 Sweet (1974) notes that in 1687 the Governor of Para‘ informed the Portuguese King of the economic 

potential of the Madeira valley, which had already yielded some cacao, cravo, and timber, and where the 
Indians were supposedly ―friendly toward white people and hungry for the services of a missionary‖ (p. 
264). 

3
 The date of Borba‘s establishment is uncertain. Francisco Jorge dos Santos (1999) cites the date 1724 

while other authors provide later estimates (e.g. Keller 1875: 44). 
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documents presented in the ―Autos da Devassa contra os indios Mura (1738-9)‖ claim 

that the Mura had killed many oarsmen of canoe collecting expeditions that sought out 

cacao along the Madeira River.  In one episode it was reported that they had killed a 

―white man,‖ head of one canoe, and in another instance they sacked the fields of the 

village of Santo Antonio and attacked the indios aldeados or village Indians (Autos 

1986: 10-11; also cited in Amoroso 1992: 300).  These denunciations of the Mura are 

seen, however, as feeble justifications by the colonial and religious leaders in an 

attempt to formalize a war against the Mura and thus open the Madeira River region for 

extraction of the major export crop of the time: cacao (Amoroso 1992: 300).   

Cacao became a major export during the colonial period because of its demand in 

Europe for both culinary and medicinal purposes.  In 1679, King Pedro II issued a carta 

régia (royal directive) that encouraged all Brazilian landowners to plant cacao trees on 

their property as the Portuguese Crown hoped it could take advantage of this lucrative 

crop through taxation (Walker 2009).  In the Captaincy of Grão Pará and Maranhão, in 

Eastern Amazonia, cacao even served as the official form of money in the early to mid-

18th century (Alden 1976; Sweet 1974: 65).  Systematic cacao cultivation began in 

Bahia in Northeastern Brazil, but Amazonia was the major focus for collection of ―wild‖ 

cacao4 along with other drogas do sertão including sarsaparilla and wild clove.  The 

Madeira River, in particular, was described as being abundant in cacao5: ―The canoes 

that search for cacao on the banks of the Madeira River are ordinarily always successful 

                                            
4
 It‘s very likely that many of the groves of ―wild‖ cacao found along the Amazon and Madeira Rivers were 

the product of Amerindian management either in agroforestry systems or forest gardens.  At the very 
least, such ―wild‖ cacao groves had developed oligarchic characteristics because of Amerindians‘ habitual 
exploitation and deposition of seeds. 

5
 In 1699, a similar claim is made by Padre João Felipe Betendorff in Cronica dos Padres da Missão da 

Companhia de Jesus no Estado do Maranhão (1910: 355; also cited in Davidson 1970: 249). 
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because they always find a load; that‘s why they call this river the ―cacao bunker‖ (―paiol 

do cacao‖) or the cure for the poor; unlike the Solimões River (Amazon River)…‖ 

(Daniel 2004: 86-87; translation mine).  It was noted that the Indians who were sent out 

or ―hired‖ on collecting expeditions preferred to gather cacao over sarsaparilla or clove 

because as they collected, they could eat cacao pulp and also make vinho6 from it 

(Daniel 2004: 85).  Cacao was also favored as it was often found growing on the 

margins of lakes and rivers, which were also rich in aquatic resources including 

manatees.  Sarsaparilla, on the other hand, was typically found deeper into upland 

forest, and because of its thorns was much more difficult to collect, while clove also 

required more work because only its bark was collected (Daniel 2004: 85-86; also cited 

in Roller 2010).   

Collecting expeditions began early in colonial Amazonia as described in a recent 

historical review of the period: ―Collecting canoes, sponsored by missionaries or private 

parties, had operated extensively but sporadically in the Portuguese Amazon since at 

least the mid-seventeenth century, recruiting crewmen from those same settlements 

that would later become Directorate villages. Exports of uncultivated products (the so-

called drogas do sertão) fluctuated during this earlier period in response to labor 

shortages, disruptions in transatlantic shipping, overexploitation of collecting grounds, 

and price instability‖ (Roller 2010: 438).  As noted here, missionaries played an 

important role in motivating early collecting expeditions.  To finance mission activities, 

missionaries often tended small cacao plantations while encouraging (or in some cases, 

                                            
6
 This translates literally as ―wine‖ in Portuguese.  In modern Brazilian Amazonia drinks made from the 

pulps of different fruits are often called ―vinho‖ even though the pulp is not actually fermented.  However, 
Roller (2010) citing Padre João Daniel‘s account suggests that Indians on collecting expeditions 
fermented cacao to create an alcoholic beverage. 
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coercing) their new converts to collect in the sertão, or backlands (see Walker 2009: 

546-547).  However, this development created competition between missionaries and 

colonists, who experienced a strained relationship the colonial period: ―Conflicts 

between the settlers and the missionaries had existed since the beginnings of 

colonization in the Amazon and concerned such issues as the missionaries' opposition 

to the enslavement of the Amerindians, their segregation of Indians in remote mission 

compounds from which seculars were excluded, their efforts to supervise labor relations 

between the Indians and the settlers, and the special royal privileges they enjoyed, 

exempting them partially or entirely from payment of customs duties on the goods they 

exported‖ (Alden 1976: 121).  Colonists complained to the Portuguese Crown that by 

participating in the spice trade the missionaries were abandoning their spiritual duties 

and taking away workers that they, the colonists, needed (Alden 1976). 

To address the issue of missionary competition with colonists and the labor 

shortage that inhibited the production of cacao and other collected products, the 

Portuguese Crown enacted directorate legislation on the administration of Indians 

(1757-1798) ―to regulate the distribution of native labor such that all able-bodied, 

nonelite men were employed in either royal service, communal agriculture, service to 

private parties, or the annual collecting trips.‖ (Roller 2010: 436).  Beyond labor 

regulation, Roller pinpoints the significance of this legislation for the colonial economy: 

…the Directorate legislation attempted to institutionalize the comércio do 
sertão: to establish a set of standard procedures by which collecting canoes 
would be dispatched annually from each Indian village, to regulate 
participation in the expeditions and compensation of those involved, and to 
curtail contraband trade and illegal labor practices, both of which had run 
rampant during the missionary era.  Around the same time (1755), the 
Crown established a royal monopoly trading company, the Companhia 
Geral do Grão Pará e Maranhão, with the goal of promoting economic 



 

42 

development in the Amazon region through regular transatlantic shipping 
and the supply of African slaves for agricultural enterprises (p.438). 

Once the Directorate legislation was passed, collecting expeditions became more 

formalized and cacao exports expanded.  In the Rio Negro Captaincy, about 30 men 

were employed per village and directorate villages sent an average of 250,000 pounds 

of cacao beans to Lisbon every year between 1772-1788.  By the end of the 18th 

century, the massive quantities of cacao beans collected in Amazonia helped Brazil 

become the second-largest New World exporter of cacao (Roller 2010: 439). 

The Madeira valley remained an important focus of cacao collection moving into 

the 19th century, but conflicts continued between colonists in Borba and the Mura.  In 

1833, after an invasion by the Mura, Borba lost its designation as vila.  Two years later, 

the Cabanagem Revolt began in which detribalized Indians (tapuios) and escaped 

slaves united in rebellion against Portuguese settlements in the region.  During this 

time, Borba was one of the few settlements that resisted the cabano rebels and 

eventually regained its status of vila, although not without a significant loss in 

population.  Borba‘s population dropped from 1,740 inhabitants in 1833 to 1,075 in 1849 

(Harris 2010: 281). 

In 1852, U.S. Naval Officers William Lewis Herndon and Lardner Gibbon passed 

through Borba while conducting a survey of the Amazon region.  They described Borba 

as a small town which they estimated as having 300 inhabitants7; the majority of the 

population they described as ―negroes,‖ half of which were slaves (Herndon & Gibbon 

                                            
7
 This figure should be approached skeptically as Harris (2010) cites a population of more than a 

thousand inhabitants in 1849 and Bastos (1866) claims a population of  2,335 inhabitants in the district in 
1864.  
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1854: 311).   In terms of agricultural production, sugarcane was produced in farms of 

the area, principally for manufacture of rum (cachaça) while oranges, limes, and 

watermelons (all exotic crops) were cultivated for local consumption (Herndon & Gibbon 

1854: 312).  The tobacco produced in the area was claimed to be the best in Brazil, and 

was traded to the Atlantic Coast along with cacao, sarsaparilla, coffee, and Brazil nuts 

(Herndon & Gibbon 1854: 311).  Despite the portrayal of Borba as a minor settlement, in 

the year 1862 it was the leading exporter in Amazonas, having even greater revenue 

than Manaus (Loureiro 2007: 237). 

The economic potential of the lower Madeira is noted by several visitors in the 

19th century (e.g. roteiro 1853), mentioning the abundance of cacao and rubber trees 

found in the valley:  

Above Borba, which is said to have formerly produced good tobacco, there 
are some cacao-plantations, whose fruit at the time of our passing there (in 
June) were almost ripe and of a bright yellow colour; and about this part of 
the river also the first high trunks of the caoutchouc-tree are seen – the 
Siphonia elastica, or Seringa, as it is called here.  On the Amazon and 
Lower Madeira these valuable plants are almost destroyed by continuous 
withdrawal of their milky sap. The huts of some caoutchouc-gatherers 
(Seringueiros) are seen now and then – low roofs of palm-leaves, beneath 
one end of which there is a raised floor or framework of lath, one or two 
yards from the ground, to which the inhabitants retire at high water, when 
necessity obliges them to lead almost an amphibious life. (Keller 1875: 45) 

As alluded here, rubber-tapping also became a notable economic activity in the region 

during this period.  When the price of rubber rose in the mid-19th century, more and 

more individuals were attracted to the Madeira River since rubber trees occurred in 

relative concentration along its banks (Weinstein 1983: 53). The demand for rubber led 

to an eventual repopulation of the region following the devastation of most of the 

region‘s indigenous populations.  However unlike the Pre-Columbian indigenous 

populations that were largely concentrated in agricultural villages, the Madeira during 
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the ―Rubber Boom‖ was populated mostly by itinerant latex extractivists and traveling 

middlemen. 

The Rubber Boom 

 Between 1850 and 1880, Borba lost and gained its status as vila numerous times 

until finally in 1888, it was established definitively as a municipality.  This period 

coincides with the ―Rubber Boom‖ when the Madeira River valley was flooded by 

immigrants mostly from the Brazilian Northeast who were seeking out the quality rubber 

(Hevea brasiliensis) found in the region.  Maria Mitouso de Melo, one-time resident of 

Borba and mother of the acclaimed Amazonian poet Thiago de Mello, tells a story 

similar to many of those migrants arriving to the Amazon from the Brazilian northeast 

during the Rubber Boom with the hope of making themselves rich.  On the first page of 

her autobiography she writes, ―In the year 1899, my father sold several houses that 

were inherited by mother…At the time my father was a salesman in Fortaleza-Ceara 

where we resided. With the news that in Amazonas, rubber was making lots of money, 

he sold everything he had and came to do business in Amazonas‖ (de Melo 1983: 9; 

translation mine). 

During the Rubber Boom, the vast majority of the rubber that was tapped along the 

Madeira came from wild stands of rubber trees or seringais.  Typically, the extraction of 

rubber occurred under a patron-client system (also known as aviamento) in which an 

owner of a rubber stand would provide supplies on credit for rubber-tappers who were 

granted access to tap trees that were usually connected by a network of paths in the 

seringal.  Under this system, rubber-tappers had to agree to deliver all their rubber to 

the patron and buy their supplies from him (Dean 1987: 40).  This relationship was 

highly exploitative since the patron could manipulate the price of goods given on credit, 
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yet it did afford rubber-tappers a certain degree of freedom as the work was seasonal 

and they could work at their own pace (ibid.). 

While the boom brought migrants from other reaches of Brazil to Amazonia, it also 

absorbed the local labor force, which led to a sharp decline in agricultural production. 

The search for rubber also led to a penetration of more isolated areas of the region, 

resulting in conflicts with indigenous groups, and in some cases forced indigenous 

labor.  Another consequence of this development was further disruption of indigenous 

agricultural systems including homegarden management and production of regional 

staples to the point that food prices shot up in many regional centers (Miller et al. 2006: 

48). 

While the Rubber Boom disrupted regional agricultural production, the arrival of 

Northeasterns to the Amazona also led to the introduction of some new species of 

plants along with distinct varieties of already existing species.  Maria Mitouso de Melo 

casually mentions in passing a number of plants in her yard in Borba that had been 

brought from the Northeastern state of Ceará by her landlord, Coronel Vitor Coutinho:  

On the side of the house there was an ―embuseiro‖ (a small flexible tree), 
whose branches had interwoven and taken the shape of a chalice. When 
you pulled one of its branches, it would rock. On the same side, there was a 
―mussambe,‖ a tree that had very fragrant lavender flowers.  There was 
also a ―jaú,‖ a small tree whose leaves and bark made lots of foam and 
served to brush one‘s teeth and whiten them. (de Melo 1983: 100; 
translation mine). 

In this manner, the Rubber Boom had important implications for agriculture and 

agrobiodiversity in the region as it brought new species and varieties of plants with 

arriving migrants, while also disrupting local patterns or systems of agricultural 

production.  Eventually rubber prices crashed, leading to a diversification of the 

Amazonian economy beginning in the 1920s (Schmink and Wood 1992: 46-50). The 
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mark left by the Rubber Boom, however, would remain, and the effects it had upon 

Amazonia‘s economy, society, and environment continue to reverberate up to the 

present.  

“Rubber Soldiers” of World War II 

During World War II, the Allied Forces experienced a rubber shortage as the 

world‘s rubber production was focused in Malaysia8 and had come under control of the 

Japanese.  During that period, the demand for rubber in Brazil peaked once again and a 

second wave of migrants swept through the Amazon region. The migrants, who were 

typically men from the Brazilian Northeast, became known as the Soldados de Borracha 

or ―Rubber Soldiers.‖  A large number of migrants moved to the Lower and Middle 

Madeira given the region‘s ―fame‖ for rubber, as one old-timer in Borba named Nini, had 

put it.  Several individuals that I met and interviewed mentioned that their father or 

grandfather had been a ―rubber soldier‖ and many of the rural communities I visited in 

Borba traced their roots back to this period. 

In addition to rubber extracted from trees of the genus Hevea, other forms of latex 

known as ―sorva‖ and ―balata‖ were collected in Borba and along the course of the 

Madeira River and its tributaries.  Balata, known in Brazil as maçaranduba, was the 

name given in the British market to latex derived from several species of the genus 

Manilkara (Dean 1987: 38).  It yielded durable and less elastic latex that was used for 

machine belting.  The term ―balata,‖ however, was also applied more generally by 

                                            
8
 Henry Wickham, a native of Britain, brought (or in some accounts ―smuggled‖) rubber seeds to Kew 

Gardens in 1876, which were then propagated and planted in Malaysia.  Unlike Amazonia, where leaf 
blight prevented the establishment of a plantation system, Southeast Asia proved to be an excellent 
region to plant rubber trees in high densities. This development helped lead to the collapse of the 
Amazonian Rubber Boom, as Malaysian rubber severely undercut the price of Amazonian rubber (see 
Dean 1987). 
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locals, and one old-timer named Seu Hernando told me that the latex of several 

different trees (garrote, parajuba, rosada, and sorva) were mixed together to make 

balata.  Other trees including coquirana (Ragala spp.) were also tapped for their latex, 

according to Seu Hernando (Audio recordings, February 2010). 

Oral histories shed much light on this period when balata and sorva were widely 

collected in the region.  In my conversations with Dona Célia, an 81 year old woman 

from the community of Puruzinho, I learned that her husband and other men from the 

area made trips into the centro, or the deep isolated reaches of the forest, in the months 

of December and January and would spend up to 4 or 5 months collecting latex. The 

men (I heard no stories of women collecting balata) would carry basic provisions, which 

consisted mostly of manioc flour and munitions for hunting game for their subsistence. 

Seu Laudelino, another Puruzinho resident, said on one trip he and his crew lost their 

manioc flour when their canoe capsized and they were forced to rely strictly on hard, 

dried meat. For most Amazonians, a meal without manioc flour is not a meal.  As Dona 

Célia once told me emphatically: ―Fome de farinha é a pior coisa que existe!‖ (―Hunger 

for farinha is the worst thing ever!‖; Fieldnotes June 2010).  

Despite their suffering, men who worked with latex often recall the era with a 

bittersweet nostalgia.  They were tough times, but times they were proud to have lived 

through.  Men paddled to far reaches of the municipality that today in an era of 

motorboats still seem distant, far-removed, isolated.  They went up the Sucunduri, 

Igapó-Açu, Tupana, Acari, and Abacaxi Rivers, which all ran far from the main artery of 

the region, the Madeira River. Unlike the centro of Brazil‘s urban areas today, which 

serves as the center of commerce and activity, the centro in rural Amazonia lies deep in 
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the mata, or the forest (see also Raffles 1999: 222-223).  Stories of hardship and near 

scrapes with death are often recounted from this period, and many legends and oral 

traditions are told in the context of this time when men would get lost in the woods, 

encountering Curupira, Juma, and other creatures of Amazonian legend.   

As was the case during the Rubber Boom, many men collected balata and sorva 

under a patron-client or aviamento system.  Before men would leave for the centro, their 

patrão would provide them with provisions for their trip and for their families during the 

period they would be absent from the home.  On return from their trips, men would then 

pay the debts they owed to the patrão.  Those who couldn‘t collect sufficient latex would 

remain in debt.  Those who were able to collect beyond what they owed would then be 

paid the difference by the patrão.   In some cases, competition among men collecting 

latex could be fierce. One friend, Sapo, shared with me a story that his grandfather‘s 

brother had told him about his days working with balata.  The story illustrates the perils, 

both physical and psychological, real and imagined, of balata extraction at the time: 

My grandfather‘s brother who lived in Trocanã told me this story before he 
passed away. He had worked with balata in Borba and had reached the 
point where he was pretty well off.  He was worried, however, that the men 
working with him were jealous of his success.  One night he dreamt of a 
vulture picking away at his bones and when he woke the next day, he was 
afraid that they would come to kill him. He decided to take off for Mapiá (a 
river east of Borba), but just as he suspected, a group of men that worked 
with balata followed him out of town and surrounded him. He was worried 
that his premonition was going to come true and that they would kill him, but 
the men said that since they had been his friends, he could escape with his 
life. Then they demanded that he leave town and all of his possessions 
behind. So he took off into the woods of Mapiá and spent six months living 
off fruits and other foods he could find in the forest. Every day he prayed 
and recited the ―Pai Nosso‖ (Lord‘s Prayer) and ―Creio em Deus Pai.‖ After 
several months in the forest, he realized that he was being accompanied by 
a small man all in white who told him that he was entering hell. There he 
found the souls of people who he had known in Borba, but who were still 
alive. He found his sister, Zuza, on all fours with a dog in her mouth. The 
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man in white said she had sinned by aborting unwanted children. And then 
the man in white escorted him away from hell and told him that it wasn‘t his 
time to die, but that he had to repent for his sins (as he had had relations 
with his adoptive father‘s woman). He was told that he would have to return 
to his body on Earth, which then appeared before him like an animal and it 
disgusted him. Shortly thereafter, he said he was found on the banks of a 
small river and brought back to the city and was given clothes. Only then 
did he realize he was completely naked. (Sapo, Puruzinho, Nov. 1st 2009. 
Field Notebook#2; Translation mine) 

 
Stories of treachery and back-stabbing among latex collectors and rubber-tappers are 

not uncommon when Borba‘s residents talk of this time.  Of course, most of the crimes 

committed against rubber tappers and extractivists during the period often came from 

the orders of local patrons.  Some residents of Borba recall stories of their parents and 

grandparents who claimed that when individuals had been too successful at repaying 

their patrão, and were able to profit off rubber or balata extraction, they would be 

threatened, or in other cases, murdered. Seu Laudelino said that although his patrão 

treated him fairly, in Nova Aripuanã (the next municipality upriver from Borba) many 

men weren‘t so fortunate. He said that if a man tried to make more than what he owed 

his patrão, ―he‘d get paid with a bullet‖ (Fieldnotes, March 2010). 

Horror stories of the exploitative nature of the aviamento system appear in other 

areas of the Brazilian Amazon (e.g. Stanfield 1998).  Death threats were not uncommon 

as in the case of Maria Mitouso de Melo‘s account of when her father escaped death in 

the seringal by taking the advice of a friend who told him: ― ‗Mr. Mitouso go, run away, 

because the patrão is going to kill you, since that‘s his way, when a employee has a 

balance like you have, he has you killed so he doesn‘t have to pay‘‖ (Melo 1983: 52, 

trans. mine).  De Melo goes on to write that, 

That was how many rubber-tappers and workers died in the distant 
seringais of our Amazonas! They came from the Northeast full of hope and 
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illusion, thinking about making lots of money, but what waited them was 
death, either from malaria or the crimes committed by their patrons. How 
they suffered, these poor Brazilians that came to brave our forests in search 
of rubber! And how much evil was in the hearts of some men of this time, 
and how many crimes went unpunished! (de Melo 1983: 53; translation 
mine). 

However, many of the older residents of communities in Borba said that local patrons on 

the Madeira River paid fairly, and it‘s possible that violence and extortion were the 

exception rather than the rule, at least for Borba‘s residents along the Lower Madeira 

River between the 1920s and 50s.  Manoel Saraiva, from the community of Caiçara in 

the municipality of Borba, was the main patron in the area during the time.  Many 

interviewees spoke highly of the man, as a good and decent patrão.  Seu Zizi, Seu 

Laudelino and other residents of Puruzinho, all agreed that Manoel Saraiva paid them 

when they returned after their months of labor in the centro. Their balances were never 

denied and they said that despite the hard work, the money was usually enough to buy 

several months of provisions for their families when they returned home.  

In the off-season, when men weren‘t collecting latex, they would engage in other 

extractive and agricultural activities.  Some men would cut firewood for the steamships 

that would stop in Caiçara at Manoel Saraiva‘s barracão (general store or depot), before 

it chugged upstream to the municipal seat of Borba.  Many men also helped at home 

with their families‘ fields.  Manioc, bananas, citrus, and tabacco were all planted fairly 

widely.  For household consumption, some fruits and vegetables were planted to 

complement the household diet including watermelon, corn, and beans.  In addition, 

Brazil nuts and andiroba nuts (Carapa guianensis) were collected by many families, and 

these were often sold to the local patrons.   
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In the 1960s and 70s, the price for latex fell once more, and there wasn‘t much of 

a market left for such products.  The decreased dependence on extractivism resulted in 

a concomitant increase in agricultural production in much of Central Amazonia (Fraser 

et al. 2009: 232-233).  With this transition to agriculture, one product in particular began 

to appear in the floodplains of the Amazon and the Madeira: jute.   

Jute Agriculture on the Madeira River 

Japanese entrepreneurs brought jute (Conchorus capsularis), a species native to 

Asia, to the Amazon in the late 1930s as it was used to make sacks for coffee produced 

in the south of Brazil by Japanese immigrants.  Most of the jute production began on the 

floodplains of the lower Amazon, but later spread to other major tributaries including the 

Madeira River.  In the community of Puruzinho in the municipality of Borba, today‘s 

residents recalled that Japanese middlemen taught community members how to plant 

the crop and shortly thereafter, they began producing jute in the community in the 1940s 

and 50s.  Two older residents, Seu Zizi and Dona Célia, both worked with jute on the 

floodplain and recall the time clearly.  Jute agriculture requires intense labor, and since 

jute is produced in inundated areas, Seu Zizi and Dona Célia said that they spent much 

of the day standing in water.  Harvesting jute was particularly demanding as 

WinklerPrins (2006) describes here: 

To assure some level of marketable fiber quality, jute needed to be 
harvested at the critical moment between the plants‘ flowering and fruiting 
(which are separated by only 1 to 2 weeks).Typically, this ‗moment‘ came 
while the flood was just beyond its peak, in June or July. Harvesting 
involved arduous physical labor as the plant had to be cut (using a scythe) 
while laborers stood up to their waists in water. This exposed workers to 
stingrays, piranhas, and other dangerous river fauna. It has also led to a 
legacy of arthritis in the knees, limiting the mobility of aged jute cultivators 
(p. 827)  
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To add to the many perils of working with jute described above, surprises from 

anacondas was a common theme in stories told to me by former jute workers in Borba 

since the massive snakes are commonly attracted to wallows. 

Despite the intense labor and occasional scares from anacondas, jute was seen 

as a profitable from of agriculture for several decades on the lower Madeira River.  ―Of 

course,‖ Seu Zizi told me, ―like everything else in Amazonian agriculture, jute started 

strong and then eventually tailed off‖ (Fieldnotes, June 2010).  In the 1970s, when Brazil 

began to maximize jute production, world demand for the product fell as jute sacks 

became replaced by other products used for the transport of agricultural commodities 

(WinklerPrins 2006).  In Borba today it‘s hard to find floodplain communities that plant 

jute. Instead, cacao remains one of major agricultural products as well as açai, a 

newcomer to the agricultural export sector.  With changing trends in markets, 

agricultural production in Borba and the lower Madeira continues to shift and as a result, 

the patterns of biodiversity found on Borba‘s agricultural lands continue to evolve. 

Conclusions 

In this brief historical sketch of the history of Borba and the lower Madeira River, 

it‘s clear that the process of colonization and the opening of Amazonia to global 

economic markets had radical effects on the region and its agrobiodiversity.  However, it 

is also clear that contemporary agricultural landscapes and agrobiodiversity continue to 

exhibit distinct patterns inherited from management by indigenous groups during the 

pre-contact period.  With the Rubber Boom and the later arrival of the Rubber Soldiers, 

agricultural production dropped in the region as the economic focus shifted to the 

extraction of rubber and latex, and to lesser extent, Brazil nuts and non-timber forest 

products.  Following the period of rubber extraction with the introduction of jute, 
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agriculture became as an important area of economic development once again in the 

municipality of Borba.   

Today, as both Brazilian state and federal governments are trying to promote 

growth in agricultural production in Amazonia, greater attention is being drawn to how 

smallholder agricultural communities manage agricultural lands and the biodiversity 

associated with those lands.  Although Borba is only one small municipality in the 

expansive Amazonian territory, it serves as an important case for illustrating the manner 

in which the process of globalization beginning in colonial period had pervasive effects 

on the Amazonian landscape and its management, and continues up to the present.  

Taking into consideration the agricultural history of the region outlined here, the 

following chapter examines the factors that shape the diversity of plant species 

managed by households in contemporary smallholder communities in Borba. 
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Figure 2-1. Archaeologist Claide Moraes standing above the defensive ditch at Vila 

Gomes (August 2010) 

 
Figure 2-2. Claide Moraes standing in the trough of the defensive ditch at Vila Gomes 

(August 2010) 
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Figure 2-3. Excavation at Vila Gomes in terra preta soils (>1 meter depth) with 

transitional Oxisols in the lower 10 cm (August 2010) 

 
Figure 2-4. Brazil nut trees surrounding a stretch of terra preta that was converted to 

cattle pasture (Vila Gomes; August 2010) 
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CHAPTER 3 
CONTEMPORARY AGROBIODIVERSITY AT THE HOUSEHOLD LEVEL 

Introduction 

This chapter explores the diversity of plants managed in contemporary smallholder 

communities in Borba.  Here I present findings from botanical and household surveys 

regarding the diversity of useful plants managed in 17 communities in the municipality, 

and I identify the key factors that explain the variation in species diversity (i.e. ―species 

richness‖) managed at the household level.  Analyzing survey data from the households 

sampled, multiple regression analyses demonstrate that the independent variables ―age 

of household head,‖ ―area of land under cultivation,‖ and ―environmental habitat‖ 

(floodplain or highlands) are statistically significant determinants of species richness 

while household wealth and indicators of market-oriented farming demonstrate no 

significant bearing.  The three statistically significant variables identified in this analysis 

account for 31.5% of variation in species richness among households, which leaves 

room for many other potentially influential factors.  I draw on ethnographic data to 

discuss these results and point towards other influences on contemporary patterning of 

plant diversity, including the life histories of farmers and the cultivation of magic plants 

in the household.   

Agriculture and Agrobiodiversity in Smallholder Communities 

In Borba today, the majority of households in rural communities rely on hunting, 

fishing, and farming as their primary forms of economic production as is the case in 

much of rural Amazonia (Hiraoka 1992; WinklerPrins 2002).  Very few households rely 

solely on activities viewed in the academic literature as ―extractive‖ (e.g. rubber 

tapping), however many individuals do manage extractive forest resources including 
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Brazil nut, puxuri (Licaria puchury-major), andiroba, and rubber.  In the most 

communities, a few enterpreuneurial households also sell consumer goods including 

industrialized food products, fuel, tobacco, and alcohol.  For many households, though 

not all, agriculture is the principal economic activity. 

Manioc (Manihot esculenta) is the primary staple crop in most of rural Brazilian 

Amazonia.  Manioc is cultivated on both the floodplain and the uplands, although 

different varieties of manioc are planted in these different environments. In the 

floodplain, fast-growing varieties of manioc are planted when the river recedes at the 

onset of the dry season.  In the uplands, slow-growing varieties, which often yield larger 

tubers, are planted, usually after maturing anywhere between 8 and 18 months.  On 

both the floodplain and the uplands, farmers cultivate both bitter and sweet forms of 

manioc (see Chapter 4 for further discussion).   

Aside from manioc, rural households manage a wide range of other crops.  The 

more fertile soils of the floodplain are exploited for production of demanding annual 

crops like corn, cow peas (Vigna unguiculata), and watermelon.  Also in the uplands, a 

number of households take advantage of the heightened fertility of terra preta do índio 

or Amazonian Dark Earth.  These areas of anthropogenic soil are often used for the 

production of market crops including watermelon, West Indian Gherkin (Cucumis 

anguria), papaya, and cacao, but are also used for production of subsistence crops like 

manioc, corn, and beans.  In both the floodplain and the uplands, most households 

manage large homegardens and perennial fruit orchards (Figure 3-1).  Açai (Euterpe 

spp.), cacao, soursop (Annona muricata), citrus, cashew (Anacardium occidentale), 

guava, cupuassu (Theobroma grandiflorum), mango, and banana are all commonly 
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found in the gardens and orchards of most households.  However, older and more-

established households usually invest more in the production of perennial crops while 

younger households or those they have only been recently established focus production 

on annual crops (Perz 2001: 163-164; Walker and Homma 1996).  Annual crops provide 

a quicker turn around of profit, but also require more investments in labor and the 

clearing of fields.  Perennial crops, on the other hand, take longer to produce, but are 

usually more valued in the markets and can provide more long-term benefit. 

Research shows that the distribution of useful plant species tends to be uneven, 

both among communities and within them (Coomes and Ban 2004; Padoch and de 

Jong 1991; Perrault-Archambault and Coomes 2008).  Smallholder farmers‘ increased 

participation in market economies is often considered to have a negative influence on 

agrobiodiversity of smallholder farms, but empirical studies have demonstrated mixed 

results when examining the relationship between market orientation and species 

richness of useful plants found on farm (Major et al. 2005; Vadez et al. 2004; Zimmerer 

1996: 24-25).  Studies in the Peruvian Amazon suggest that household demographic 

and economic variables have important bearing on crop diversity, including land wealth 

and number of available laborers (Coomes and Ban 2004; Perrault-Archambault and 

Coomes 2008), but further research is necessary to measure the influence of these 

variables in other areas of the Amazon region. 

Drawing on socio-demographic, economic, and environmental data collected from 

rural communities in the municipality of Borba, this chapter identifies the household-

level variables that have the most significant bearing on plant species richness, and the 

degree of variation among households that these independent variables explain.  Here, 
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a model is presented based on analyses of the following variables: age of household 

head, number of individuals in household, number of adults in household, length of 

residence on property, area of land under cultivation, and environmental habitat (upland 

or floodplain).  Additional economic analyses are presented, testing the relationship 

between species richness and household wealth as well as the influence of agricultural 

management practices associated with market-oriented farming (e.g. use of agro-

chemicals). 

Methods 

I collected data over a period of 12 months visiting 138 farms in seventeen 

different communities located in the municipality of Borba.  At each household, I invited 

the household head(s) to list the number of plant species under management in his/her 

homegardens, orchards, and swiddens.  I also collected attribute data of individual 

plants including approximate area of cultivation, use(s) of the plant, and duration (i.e. 

perennial or annual).  I employed structured questionnaires to elicit information from 

household heads regarding economic, demographic, and environmental variables that 

were recognized by previous studies as influencing useful plant species diversity.  

Specifically, I inquired about the age of the household head(s), size of household, 

number of adults in the household, length of residence at the property, and sources of 

income for the household. I also collected data on the general environment on which the 

property was located (floodplain or upland environment), the soil orders found on the 

property, the number of cultivated fields belonging to the household, and the area of 

land under management. 

Collecting accurate economic data proved difficult as many households did not 

have consistent monthly incomes or couldn‘t reliably estimate annual agricultural 
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production figures.  To address this problem, I developed a Guttman scale to rank 

household wealth based on salient consumer items identified during initial visits and 

interviews (Guest 2000; Bernard 2006: 321-327).   At 74 households I asked the 

household head(s) about the presence or absence of the following items: 5 hp motor 

(rabeta), canoe, television, DVD player, satellite dish, fan, bed, sofa, freezer, 

refrigerator, food processor, radio, oven, stereo, generator, and cell phone.  These 

items represented a range of goods from ones that were fairly ubiquitous (e.g. canoe, 5 

hp motor) to others that were only found in a few wealthier households (e.g. sofa, 

freezer/refrigerator).  To minimize errors, the unidimensionable scale was reduced to 7 

items: canoe, television, DVD player, food processor, freezer/refrigerator, generator, 

and sofa.  This scale produced a high coefficient of reproducibility9 of .936 and high 

reliability (Cronbach‘s alpha= .924). 

Because of difficulties in collecting consistent economic data, information 

regarding agricultural management techniques and use of agricultural inputs was also 

collected in an attempt to distinguish households with more market-oriented profiles 

from those that were less market-oriented.  All household heads were asked about use 

of herbicides, pesticides, chemical fertilizers, and organic fertilizers, following the 

assumption that more market-oriented households would rely on chemical inputs.  In 

addition, household heads were asked if they purchased or saved seeds, since market-

oriented households are more likely to purchase seeds while those that are less market-

oriented typically save seeds. 

                                            
9
 Calculated as: [1 – (# errors / # entries)] (Guest 2000). 
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With some household heads, I collected life histories to gather qualitative 

information that helped provide a more nuanced vision of agrobiodiversity management 

over time.  In collecting these ethnographic data, I sought to identify distinct themes in 

the life histories of individual farmers that appeared to have important bearing on their 

farm and the diversity of crops found therein.  Specifically, I discussed individuals‘ 

occupational histories, amount of time spent in wage labor, migration, family origin, and 

children.  Along with the life history of the farmer, I gathered information on the history 

of the farm itself and used this information to discuss the development of diversity at the 

household level.  

Pearson‘s correlation was used to test the relationship between the Guttman scale 

of household wealth (based on their score of household goods present) and the total 

number of species managed by the household.  Independent t-tests were conducted to 

compare species richness for households that used chemical fertilizer, herbicide, and 

pesticide with those that did not.  The same was done to test differences between 

households that used organic fertilizers and saved seeds and those that did not. 

Multiple regression analysis was conducted to test the significance of the following 

independent variables as predictors of household species richness:  age of household 

head, number of household members, length of residence on the property, area of land 

under management, and environment (floodplain=0, highlands=1).  Data for the 

independent variables ―area under cultivation‖, ―number of household members‖, and 

―length of residence‖ were normalized using a log transformation.   

Results 

The age of the household heads interviewed ranged from 18 to 90 years old with a 

mean age of 43 years old.  Households ranged in size from 1 to 16 members with an 
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average of 5.3 members per household. The number of years that household heads 

occupied their farms varied from 1 to 77 years with a mean of 23 years and a median of 

18 years.  In terms of agricultural management, the mean area of land actively 

managed by households was 2.5 hectares (Table 3-1).  

From the 138 households surveyed, 185 different useful plant species were 

identified from 54 botanical families (Table 3-2).  The mean number of species per 

household was 19.5 with a standard deviation of 8.3 species, reflecting high variation in 

species richness among households (Figure 3-2).  The minimum number of species 

managed by a household was 2 and the maximum was 48.  The most commonly 

cultivated (or managed) species were manioc (90.6% of households), açai (83.3%), 

cacao (69.6%), banana (68.8%), guava (63.8%), mango (59.4%), cupuassu (59.4%), 

lime (58.0%), malay apple (Eugenia malaccensis; 41.3%), chives (Allium 

schoenoprasum; 46.4%), and cashew (41.3%).  A large proportion of species were 

poorly distributed, with 28.1% of species (52 of the 185) occurring at only one 

household.  

61.6% (114 of 185) of the useful plant species found in this study are native to the 

Neotropics and 32.4% (60 of 185) are considered native specifically to the Amazon 

region.  However, there were a significant number of Old World exotics (62 species or 

33.5%) and a few of unknown origin (9 species).  Curiously, of the 10 most cultivated 

species, 5 are of Old World origin (banana, mango, lime, malay apple, chives), showing 

that introduced species make a significant contribution to rural Amazonian livelihoods 

and subsistence.  Also of the 52 species that occur at only one household, 33 are 

natives, suggesting that many useful endemic species are poorly distributed. 
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Of the 138 households surveyed, 60 were situated on the uplands and 78 were 

located on the floodplain.  Upland households managed a mean of 22.0 (8.23) species 

while floodplain households had a mean of 17.5 species (7.85), which was significantly 

different (t=3.244, p=.002; equal variances not assumed).  Among upland households, 

20 were situated on Amazonian Dark Earths (i.e. anthropogenic soils) and 40 were 

located on non-anthropogenic soils.  Farmers managing plants on Amazonian Dark 

Earth had a slightly higher mean number of species (23.05.17) than those on non-

anthropogenic soils (21.6 9.43), but with no significant difference (t=.729, p=.469; 

equal variances not assumed). 

Market-oriented agricultural management practices appeared to have no 

relationship to the species richness managed by the household.  The 46 households 

that reported to use chemical fertilizers managed a mean of 19.338.57 species while 

the 89 households that did not use chemical fertilizers managed a mean of 19.468.06 

with no significant difference between the means (t= -.059, p=.953; equal variances not 

assumed)10.  The 31 households that used herbicide had a mean of 19.558.52 while 

the 105 households that did not not use herbicides had a mean of 19.428.16 species, 

once again with no significant difference (t= .075; p=.941).  A siimilar pattern was found 

regarding the use of pesticides.  The 76 households that reported to use pesticide 

managed a mean of 19.508.23 species and the 60 households not did not use 

pesticide had a mean of 19.388.26 species with no significant difference (t= .082, 

p=.935; equal variances not assumed). 

                                            
10

 Data were missing for use of chemical fertilizers at 3 households, and at 2 households data were 
missing regarding use of herbicides, pesticides, and organic fertilizer.  Lastly, data on seed saving were 
missing at 5 households. 
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These trends were also found in analyses of households that used organic 

fertilizers (i.e. animal manure) and saved seeds, characteristics of less market-oriented 

households.  The 56 households that reported to use organic fertilizer managed a 

slightly higher mean of species (20.138.04) than the 80 households that did not use 

organic fertilizer (mean of 18.988.35), but with no significant difference between the 

means (t=.808, p=.421).  The 86 households that saved seed (mean of 19.348.19) 

also showed no significant differences from 57 households that did not save seed 

(mean of 19.748.49) (t=-.268; p=.789).  Lastly, no significant relationship was found 

between species richness and household wealth based on the Guttman scale (r= .077, 

p=.513).   

To predict plant species richness across all households, a model was developed 

initially selecting six independent variables: age of household head, number of 

household members, number of adults in the household, length of residence on the 

property, area of land under management, and environmental habitat (floodplain, 

highlands).  Age of household head (Figure 3-3), area of land under management 

(Figure 3-4), and environmental habitat were all significant (p=.004, p=.000, and p=.007 

respectively).  However, the independent variables ―number of household members‖ 

and ―number of household adults‖ were insignificant, as was ―length of residence,‖ 

which produced a negative coefficient.   These three variables were excluded from the 

model.  The resulting model based solely on the independent variables of ―age of 

household head‖, ―area of land under management‖, and ―environmental habitat‖ 
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produced an r-square value of .315 thus accounting for 31.5% of variation in species 

richness observed for 13411 cases of the study (Table 3-3).  

Discussion 

It‘s clear that a large number of variables can influence the number of plant 

species managed by a household.  Analyses from this study identified three significant 

variables that explained a considerable portion of the variation in plant species richness 

managed on rural Amazonian farms: age of household head, area of land under 

cultivation, and environment.  Household wealth and agricultural management 

strategies typical of market-oriented households, on the other hand, did not show any 

clear bearing on species richness.  The significance of these findings is discussed 

below. 

Age of Household Head 

These findings show that age of the household head is a significant variable, but 

curiously the household‘s length of residence on a property is not.  As other researchers 

have argued, acquisition of agricultural knowledge and useful plants is a lifelong project 

for many farmers.  Many families in rural Amazonia are highly mobile, and individuals 

may change residence numerous times in their life, but they often carry with them plants 

and seeds that they‘ve acquired over the course of their lives (Perrault-Archambault and 

Coomes 2008).  Also, as individuals grow older, they develop a larger network of friends 

and family from which they can acquire plants and planting materials.  

From the ethnographic record, numerous anecdotes serve to support the above 

points. Outside of Borba, a government settlement (assentamento) was established in 

                                            
11

 Complete data were missing from 4 of the 138 households studied. 
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the late 1990s to provide land for families in need.  Despite having been established for 

a relatively short period of time compared to the majority of other farming communities 

in the municipality, many of these households were botanically diverse, as farmers 

transferred seedlings they had taken from their former homes or from the farms of 

friends and family where they once lived.  This ethnographic fact became apparent 

during my visits to the assentamento with members of the local agricultural extension 

agency.  For example, Pedrão, a newcomer to the settlement, proudly showed me a 

growing avocado tree that he had propagated from an impressive specimen that was 

given to him by a man who he once worked for.  When visiting Pedrão‘s neighbor, 

Hildebrando, who was a prominent figure in the settlement, he informed me that Brazil 

nut trees he cultivated on his property were taken as seedlings from the community 

where he had grown up.  And while interviewing Luiz, who hailed from Rio de Janeiro 

and resettled in Amazonas, he pointed out to me a tamarind tree that he brought all the 

way from Southeastern Brazil.  Settlers thus seemed to cobble together a variety of 

useful plants through their ties to former communities and friends with whom they had 

built relationships over the course of their lives.  As individuals grow older they not only 

have the potential to accumulate a greater diversity of plants, but they also build 

networks that allow them greater access to a diversity of plants. 

The reason why age is a significant predictor of species richness may also be 

related to differences in household strategies of younger and older household heads 

(Perz 2000; Walker and Homma 1996).  It can be argued that younger household heads 

have a tendency to focus their production on a limited number of market crops in order 

to support their young families while older household heads typically have greater 
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economic stability and can invest time ―dabbling‖ with a wider diversity of plants.  

Following Chayanov (1966) and more recent research drawing from his work, it‘s 

possible that the ―household lifecycle‖ may influence not only the land use patterns of a 

household, but also the diversity of useful species managed by the household (Barbieri 

et al. 2005; see also Perz 2001).  

Area of Cultivated Land 

The second significant variable, total area of cultivated land, is positively 

correlated with species richness because more available land allows for the planting of 

a greater diversity of species.  This probably also relates to the household lifecycle as 

the area of land managed by the household expands from the early stages into more 

mature stages (Chayanov 1966).  Although the number of adults in the household was 

not found to be a significant predictor in this study, this is might be a reflection of a large 

number of households with elderly adult members who did not participate in agricultural 

activity.  It‘s also not surprising that the area of cultivated land is a significant predictor 

since many households that manage large areas of land have diverse agroforestry 

systems, which allow for accumulation not only of species that they have actively 

cultivated, but also other wild and incipient domesticates that are found as volunteers on 

their agricultural lands, which can be managed passively (i.e. not cut down). 

Environmental Habitat: The Uplands and Floodplain 

From these data, it‘s also made apparent that a household‘s location either on the 

uplands (terra firme) or floodplain (várzea) has an important influence on the diversity of 

plants managed by the household.  The floodplain is an inherently risky area to manage 

crops because flooding during the rainy season is highly unpredictable (Chibnik 1994; 

Denevan 1984: 320; Moran 1993: 97; Padoch 1999: 348; Padoch and de Jong 1992: 
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163; WinklerPrins 2002).  Shortly after I arrived in 2009 to begin research, I learned that 

communities on the Lower Madeira River had suffered from the highest flood on record 

(the previous record holding year was 1953).  Many families lost large cacao orchards 

and acai groves. The majority of floodplain households lost a significant portion, if not 

all, of their homegardens.  Dona Nanda, a long-time resident of a floodplain community, 

lamented that she no longer had the desire to rebuild her garden into what it once was 

since ―the floods would probably just carry it away again‖ (Fieldnotes: October 17, 

2009).  Dona Nanda was not alone in her frustration, as numerous families interviewed 

on the floodplains complained of the trees and plants they lost, including families that 

lost cacao orchards that they had established through a financed agricultural project 

sponsored by CEPLAC, the Brazilian Cacao Production Planning Commission.  Despite 

their losses, they were expected to pay back the loans they had received to establish 

their cacao plantations.  In response to the floods, the government of Amazonas state 

provided each affected household with R$400 in emergency aid to help overcome the 

initial recovery.  Later, loans for R$2000 were also made available, although many of 

the families that sought out such support were denied because of problems related to 

credit or official identification documentation. 

While no one had anticipated the extent of flooding in 2009, families living on the 

floodplain are accustomed to environmental unpredictably, and for that reason they 

typically farm in a manner that manages risk by often exploiting more stable 

environments outside the floodplain (Padoch and de Jong 1996; WinklerPrins 2002).  

80.8% (63 of 78) of floodplain households that were interviewed in this study reported to 

also farm in areas of the uplands especially for the cultivation of manioc, which usually 
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requires a full year or more to mature.  Some floodplain households also managed 

sítios or perennial orchards on the uplands.  In some cases these orchards were 

composed of a diversity of fruit-bearing trees for subsistence, while in a few cases the 

orchards were used for commercial production of specific market crops like cacao. 

Despite its risks, the floodplains of whitewater rivers like the Madeira remain some 

of the most fertile environments for agriculture in Amazonia, particularly on natural 

levees (Denevan 1984; Moran 193: 97; Padoch 1999; Sternberg 1975).  Because of the 

floodplain‘s fertility, households on the uplands occasionally cultivate areas of nearby 

floodplain, or in some communities that I visited, they planted annual crops on the 

edges of receding floodplain lakes.  In the community of Puruzinho where watermelon 

was commonly planted on anthropogenic soils in the months of March and April, several 

households also planted watermelon on the edges of the floodplain lake in the months 

of June and July when the lake‘s water level began to drop, exposing nutrient-rich soils.   

Rural smallholders in Amazonia exploit different environments and ecotones for 

agriculture, but in general upland households benefit from much greater stability and as 

a result they tend to manage a greater diversity of useful plant species.  Yet even while 

households farming on the uplands benefit from stability, they also have to contend with 

other obstacles including problems with soil fertility.  In contrast to the floodplains that 

are quite fertile environments for agriculture, the dominant soil orders of the uplands are 

Oxisols and Ultisols, which are generally very acidic and exhibit high concentrations of 

aluminium and iron oxides that inhibit the growth of many crops (Moran 1993: 66).  In 

communities that have stretches of Alfisols (known locally as terra roxa) or 

anthropogenic soils, these are usually exploited due to their comparative advantages for 
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the production of many crops like corn, beans, West Indian gherkin, and watermelon.  

Aside from limitations imposed by soils, households farming in the uplands also suffer 

from their dependence on rain-fed irrigation.  In the rainy season, high precipitation can 

have negative consequences for agricultural production, particularly for root and tuber 

crops, that may rot before they are harvested.  In the dry season, droughts usually have 

even more profound consequences.  In addition to being a year of extreme flooding that 

affected floodplain communities, 2009 was also described by farmers as one of extreme 

drought on the uplands.  Numerous farmers reported having lost entire manioc fields 

because of the lack of precipitation.  More than a month had passed without a drop of 

rain and the orange clays of the uplands cracked from the lack of moisture.  The impact 

of the drought was felt by many families as it‘s rare for manioc, a plant that‘s extremely 

resistant to the physical demands of the Amazonian environment, to simply die.  

Families on the floodplains who had manioc fields in the uplands suffered doubly.  As 

one woman who lived on the floodplain shared with me during an interview: ―The floods 

hurt you on the floodplain and the droughts hurt you in the uplands‖ (Fieldnotes, June 

2010).  While differences in the uplands and floodplains have important consequences 

for the patterning of agrobiodiversity, risk is inherent to farming in either environment. 

Household Wealth, Market Orientation, and the Barge Economy 

Variables associated with profiles of ―market-oriented‖ farmers including the use of 

chemical inputs like herbicides, chemical fertilizers, and pesticides appear to have no 

bearing on the number of species managed at the household leve. The same was found 

for agricultural management strategies associated with less market-oriented farmers 

including use of organic fertilizer and seed-saving.  There are several reasons why this 

may be the case.  First, the quantity of chemical inputs used by the household and the 
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frequency of their usage were not recorded.  Use of chemical inputs is often associated 

with market-oriented farming, but households that focus largely on subsistence 

production also occasionally use chemical fertilizer to enhance production.  To 

distinguish households that are highly market-oriented from those that are not, more 

specific data regarding usage of agro-chemicals may be necessary.  Secondly, 

practices such as seed-saving and use of organic fertilizers can be agricultural 

strategies of both subsistence farmers and those more oriented toward the market.  

Lastly, it could be argued that there is no significant variation in the market-orientation of 

households in many communities, and for this reason, it‘s difficult to distinguish between 

households.  As mentioned above, most households engage in a form of agriculture that 

is designed for both subsistence and market production, and generally it‘s rare in Borba 

to find rural households that produce strictly for the market.   

Household wealth, based on the Guttman scale developed for this study, also had 

no significant relationship with the species richness maintained by the household.  

Related to the arguments made above, it‘s often assumed that wealtheir households are 

more oriented toward the market and focus on production of only a few cash crops, yet 

it‘s relatively uncommon to find households that rely on those crops alone for their 

income as is commonly the case in industrialized agriculture.  Furthermore, rural 

household incomes are not directly dependent on agricultural production since hunting, 

fishing, wage labor, government loans, and the sale of industrialized products (and illicit 

drugs) can also make significant contributions to household income and wealth. Lastly, 

it‘s quite possible that in the smallholding farming communities studied, there is no 
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discernible relationship between household wealth and the diversity of plant species 

managed by the household. 

Another important factor potentially influencing the relationship between household 

wealth and species richness is the new river barge economy on the Madeira River.  

Every day massive river barges pass through Borba as they transport soy and industrial 

goods between Manaus, Itacoatiara and Porto Velho, the capital of the neighboring 

state of Rondônia.  With this traffic, new economic opportunities have arisen for 

inhabitants of communities on the Madeira River‘s banks.  Many households living on or 

near the river sell fresh fish and agricultural produce, game meat, wild honey, and 

sometimes even illict drugs to the barge operators, known as balseiros.  The balseiros 

occasionally purchase these products, but also frequently trade diesel or sometimes 

industrialized food products (like frozen chickens) in exchange for the fresh foodstuffs.  

Diesel is a particularly valuable commodity because it provides energy for community 

generators, allowing rural communities to watch television in the evening, and for those 

households that have freezers, to preserve fish and have cold drinks.  In other words, 

barges represent new market opportunities that come to the communities, creating 

different market arrangements than were seen in the past.  Before the arrival of the 

barge economy, households either sold goods to a local patrão or middleman, or had to 

travel to the city to negotiate the sale of their products, which brought on extra costs of 

transport and vulnerability in negotiation if prices were lower than expected.  

Furthermore, producers would often have to focus on the production of one or two 

agricultural products sold in large quantity.  With the appearance of barges, however, 

households have the opportunity to sell or trade small quantities of a wider variety of 
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products without having to travel far from home.  Delicate fruits like graviola ripen 

quickly and become easily damaged in transit to the city, which complicates the small-

scale market production of these fruits.  Today, however, rural households can pick the 

fruit from their homegarden and sell it directly to a balseiro.  In terms of agrobiodiversity, 

this means that households can maintain a wide diversity of plants and still capitalize 

upon them in the barge economy.  This also allows for accumulation of household 

wealth and potential purchase of consumer goods without necessarily compromising the 

diversity of species maintained by the household. 

Oral Histories and Magic Plants 

In addition to the influences identified from household surveys, oral histories can 

also be helpful for understanding contemporary plant species richness, and the manner 

in which lands and the useful plants that populate such lands are passed down over 

generations.  While not all landholders build up a productive agroforestry system with 

their heirs in mind, others are very conscious of planting for future generations (Perz 

2000: 165).  An older fellow living on Puruzinho Lake pointed out several Brazil nut 

trees that his father had planted on their property and told me:  

My father was planting these Brazil nut trees and a guy told him, ‗Why are 
you gonna plant those if you‘re never gonna get to harvest them?‘ And my 
father said, ‗We don‘t just plant for ourselves; who knows who else may 
benefit in the future from the trees that we plant today.‘ That being said, a 
well-tended Brazil nut tree may produce after 8 years and Dad was able to 
harvest Brazil nuts several years before he passed away. (Fieldnotes, 
October 2009) 

Walking around homegardens, I also found women who had inherited plants from their 

mothers, including one of my close friends, Dani, who lived in the town of Borba.  In her 

backyard, she pointed out a Starfruit tree, the herb vence-tudo (Caladium bicolor), and a 

ginjeira tree (Eugenia spp.) among many other plants, and she told me ―All of these 
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were my mother‘s plants.  She liked to plant and she planted everything.‖  Beyond the 

physical plants themselves (and the successive generations derived from original 

specimens), knowledge regarding the use, cultivation, and management of plants is 

also passed down.  And along with the inheritance of physical plants themselves and 

knowledge of their management, comes the symbolic importance of such plants and 

their use in social practice.  The contribution of magic plants to agrobiodiversity and 

their role in the social life in rural communities in Borba is explored further in Chapter 5. 

Conclusions and Future Research 

The age of the household head, the area of land under management, and 

environmental habitat are all significant variables that have important bearing on the 

diversity of plant species managed by rural households.  Older household heads 

typically manage a greater diversity of species because they are able to accrue a 

greater diversity of plants through social interactions and relationships built over their 

lifetime.  Households with more land available also manage a larger number of species 

because of the greater space available for experimentation and cultivation.  

Furthermore, households in a mature phase of the household lifecycle typically have 

more available laborers and can cultivate large expanses of land.  Lastly, environmental 

habitat has very important bearing on the species richness managed by rural 

households.  Households located in the uplands face less crop losses than those in the 

seasonally unpredictable floodplains, and manage a significantly high number of 

species as a result.  Ethnographic data point to other potentially influential factors 

including the life histories of household heads, the biographies of individual farms, and 

the use of medicinal and magic plants, which all can make important contributions to the 

overall species diversity at the household level. 
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Future analyses will require closer examination of market influences including 

access and household income to see if they have a greater influence than the 

identifiable socio-demographic variables discussed here.  Future research should 

further examine the relationship between agrobiodiversity and household economic 

success, as well as the degree to which native species contribute to agrobiodiversity on 

Amazonian households and household income.  Finally, the role of social networks in 

the patterning of agrobiodiversity merits consideration, and is examined in the following 

chapter with regards to intraspecific diversity of the staple crop, manioc. 

 
Figure 3-1. Floodplain homegarden in the community of São Pedro, Autazes-Açu River 

(August 2010) 
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Table 3-1. Descriptive statistics of households surveyed in Borba, AM, Brazil  

  Age # Household 
Members 

# Years 

Residence 

Area of Land Under 

Cultivation 

N Valid 135 136 131 136 

Missing 3 2 7 2 

Mean 43.44 5.37 23.00 2.4714 

Median 40.00 5.00 18.00 2.0150 

Std. Deviation 14.455 2.762 19.017 1.90672 

Variance 208.934 7.627 361.640 3.636 
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Table 3-2. List of species identifed in botanical surveys at 138 households in Borba, AM, Brazil 
Family Scientific Name Local Common Name English Name Native or 

Exotic 
(N=1) 

Origin #HH 
Present 

Adoxaceae Sambucus sp. Sabogueiro Elderberry 1 Neotropics 1 

Agavaceae Sansevieria trifasciata Espada de São Jorge Snake plant 0 Africa 2 

Alliaceae Allium schoenoprasum L. Cebolinha Chives 0 Old World 64 

Amaranthaceae Alternathera tenella Cuia-mansa  1 South America 1 

Amaranthaceae Pfaffia glomerata Emenda-osso  1  1 

Amaranthaceae 
Chenopodium 
ambrosioides 

Mastruz Wormseed 1 Mesoamerica 17 

Anacardiaceae Spondias edulis Cajarana 
Polynesian 
plum 

0 Asia 2 

Anacardiaceae Anacardium occidentale Caju Cashew 1 South America 58 

Anacardiaceae Mangifera indica Manga Mango 0 Asia 82 

Anacardiaceae Spondias mombim Taperebá; cajá Hog plum 1 South America 15 

Annonaceae Annona montana Araticum  1 Amazonia 6 

Annonaceae Annona squamosa Ata Sweetsop 1 Central America 1 

Annonaceae Rollinia mucosa Biribá  1 Amazonia 19 

Annonaceae Duguetia spixiana Biribarana  1 Amazonia 1 

Annonaceae Annona reticulata Condessa  1  1 

Annonaceae Annona muricata Graviola Soursop 1 South America 53 

Apiaceae Coriandrum sativum L. Cheiro Verde; Coentro Cilantro 0 Old World 27 

Apiaceae Eryngium foetidum Chicoria  1  18 

Apocynaceae Thevetia peruviana Castanha da India  1 Andes 4 

Apocynaceae Himatanthus sucuuba Sucuba  1  2 

Araceae Caladium lindenii Brasileirinha  1 South America 1 

Araceae Caladium sp. Cachorrinho  1 Neotropics 1 

Araceae Dieffenbachia seguine Comigo-ninguem-pode  1 Neotropics 1 

Araceae Scindapsus aureus Jiboia Ivy 0 Asia 1 

Araceae Unidentified taja-buceta    2 

Araceae Caladium bicolor Vence-tudo Caladium 1 South America 1 

Araceae? Unidentified Poraquê    1 

Arecaceae Euterpe spp. Açai Acai 1 Amazonia 116 

Arecaceae Euterpe precatoria Açaí do mato; Jussara Acai 1 Amazonia 1 

Arecaceae Attalea speciosa Babaçu  1 South America 2 

Arecaceae Oenocarpus bacaba Bacaba  1 Amazonia 56 
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Table 3-2. Continued       

Family Scientific Name Local Common Name English Name Native or 
Exotic 
(N=1) 

Origin #HH 
Present 

Adoxaceae Sambucus sp. Sabogueiro Elderberry 1 Neotropics 1 

Arecaceae Oenocarpus minor Bacabinha  1 Amazonia 1 

Arecaceae Mauritia flexuosa Buriti  1 South America 6 

Arecaceae Elaeis oleifera Caiauê 
American oil 
palm 

1 South America 6 

Arecaceae Cocos nucifera Côco Coconut 0 Asia 26 

Arecaceae Attalea maripa Inajá  1 Amazonia 2 

Arecaceae Attalea attaleoides Palha Branca  1 Amazonia 1 

Arecaceae Oenocarpus bataua Patauá  1 Amazonia 3 

Arecaceae Bactris gasipaes Pupunha  1 Amazonia 53 

Arecaceae Astrocaryum aculeatum Tucumã Star nut palm 1 Amazonia 44 

Arecaceae Attalea phalerata Urucuri  1 Amazonia 1 

Aristolochiaceae Aristolochia sp. Uecá  0 Old World 1 

Asphodelaceae Aloe vera Babosa Aloe vera 0 Old World 6 

Asteraceae Lactuca sativa Alface Lettuce 0 Old World 4 

Asteraceae Vernonia condensata Boldo japonês  0 Old World 1 

Asteraceae Tagetes spp 
Cravo; Cravo de 
defunto 

Marigold 1 Americas 4 

Asteraceae Pectis elongata cuminho cumin 0  2 

Asteraceae Spilanthes acmella Jambu  1 Amazonia 7 

Asteraceae 
Ayapana sp. (formerly 
Eupatorium ayapana) 

Japana  1  9 

Asteraceae Pluchea sagittalis Marcela  1 Americas 4 

Bignoniaceae Mansoa alliacea Cipó alho Garlic vine 1 Amazonia 9 

Bignoniaceae Arrabidea chica crajiru  1  3 

Bignoniaceae Crescentia cujete Cuia 
Calabash 
gourd 

1 Amazonia 45 

Bixaceae Bixa orellana Urucum Annatto 1 Amazonia 9 

Brassicaceae Brassica oleracaea L. Couve Collard greens 0 Old World 9 

Bromeliaceae Ananas comosus Abacaxi Pineapple 1 Neotropics 22 

Cactaceae Opuntia ficus-indica Palmeira (cactus)  1 Mesoamerica 1 

Caricaceae Carica papaya Mamão Papaya 1 Americas 46 

Clusiaceae Platonia insignis Bacuri  1 Amazonia 1 
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Table 3-2. Continued       

Family Scientific Name Local Common Name English Name Native or 
Exotic 
(N=1) 

Origin #HH 
Present 

Adoxaceae Sambucus sp. Sabogueiro Elderberry 1 Neotropics 1 

Commelinaceae Callisia repens Dinheiro-em-penca  1 Neotropics 2 

Convolvulaceae Ipomoea batatas Batata doce Sweet potato 1 South America 2 

Costaceae Costus spicatus 
Pobre Velho; cana 
mansa 

 1 
S. America; 
Caribbean 

2 

Crassulaceae 
Kalanchoe pinnata; K. 
brasiliensis 

Coirama; escama de pirarucu 0 Africa 15 

Cucurbitaceae Cucurbita spp. Abobora, jerimum Squash 1 Neotropics 1 

Cucurbitaceae Luffa operculata Buchinha Luffa 0 Old World Tropics 1 

Cucurbitaceae Cucurbita spp. Jerimum; Abobora Squash 1 Neotropics 35 

Cucurbitaceae Cucumis anguria L. Maxixe 
West Indian 
Gherkin 

0 Africa 23 

Cucurbitaceae Citrullus lanatus  Melancia Watermelon 0 Africa 11 

Cucurbitaceae Cucumis melo Melão Melon 0 Africa 1 

Cucurbitaceae Cucumis sativus Pepino Cucumber 0 Old World 4 

Dioscoreaceae Dioscorea trifida Cará Cocoyam 1 South America 22 

Euphorbiaceae Euphorbia milii Coroa de cristo 
Crown of 
thorns 

0 Old World 1 

Euphorbiaceae Euphorbia tirucalli Dedo de Deus 
Indian tree 
spurge 

0 Africa 3 

Euphorbiaceae Ricinus communis Mamona Castor bean 0 Africa 1 

Euphorbiaceae Manihot esculenta Krantz Mandioca; Macaxeira 
Manioc; 
Cassava 

1 Amazonia 125 

Euphorbiaceae Jatropha podagrica Pião barrigudo Gout plant 1 Americas 5 

Euphorbiaceae Jatropha curcas Pião branco  1 Americas 15 

Euphorbiaceae Jatropha gossypifolia Pião roxo 
Bellyache 
bush 

1 South America 41 

Euphorbiaceae Croton cajucara Sacaquinha  1  2 

Euphorbiaceae Hevea spp. Seringa  1 Amazonia 45 

Euphorbiaceae? Unidentified Caboclo roxo    1 

Fabacaeae 
(Mimosoideae) 

Inga sp. Ingá chato  1 Amazonia 2 

Fabaceae Inga edulis Ingá  1 Amazonia 48 

Fabaceae Cassia leiandra Marimari  1 Amazonia 4 
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Table 3-2. Continued       

Family Scientific Name Local Common Name English 
Name 

Native or 
Exotic 
(N=1) 

Origin #HH 
Present 

Fabaceae 
(Caesalpinoideae) 

Caesalpini ferrea Jucá  1  6 

Fabaceae 
(Faboideae) 

Vigna unguiculata Feijão de corda 
Surinamese 
longbean 

0 Africa 2 

Fabaceae 
(Faboideae) 

Vigna unguiculata Feijão de praia Cowpea 0 Africa 11 

Fabaceae 
(Mimosoideae) 

Inga sp. Ingá São João  1 Amazonia 1 

Fabaceae 
(Mimosoideae) 

Inga spp. Ingazinho  1 Amazonia 5 

Fabaceae 
(Papilionoideae) 

Dipterex odorata Cumaru Tonka bean 1 Amazonia 3 

Icacinaceae Poraqueiba sericea Mari; Umari  1 Amazonia 7 

Iridaceae Eleutherine bulbosa Marupaí  1 South America 1 

Lamiaceae Ocimum micranthum Alfavaca 
Amazonian 
basil 

0 Neotropics 22 

Lamiaceae Aeollanthus suaveolens Catinga de mulata  1  4 

Lamiaceae Leonurus sibiricus Cibalena  0 Asia 1 

Lamiaceae Mentha spicata Hortelã grande Mint 0 Europe 7 

Lamiaceae 
Mentha x piperita; 
Mentha sp. 

Hortelazinha Mint 0 Europe 11 

Lamiaceae Plectranthus amboinicus Malvarisco 
Cuban 
oregano 

0  1 

Lamiaceae Ocimum basilicum Manjericão Basil 0 Old World 10 

Lamiaceae Pogostemon cablin Oriza; Uriza Patchouli 0 Asia 1 

Lauraceae Persea americana Abacate Avocado 1 Neotropics 47 

Lauraceae Licania puchuri-major Puxuri  1 South America 10 

Lecythidaceae Bertholletia excelsa Castanha Brazil nut 1 Amazonia 51 

Malphigiaceae Malphigia emarginata Acerola 
Barbados 
cherry 

1 
C. 
America/Caribbean 

19 

Malphigiaceae Byrsonima crassifólia Murici Nance 1 Neotropics 1 

Malphigiaceae Byrsonima intermedia Sara-tudo  1  7 

Malvaceae Gossypium barbadense Algodão Cotton 1 South America 11 

Malvaceae Theobroma cacao Cacau Cacao; cocoa 1 Amazonia 97 
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Table 3-2. Continued       

Family Scientific Name Local Common Name English 
Name 

Native or 
Exotic 
(N=1) 

Origin #HH 
Present 

Malvaceae Theobroma speciosum Cacau-rana  1 Amazonia 4 

Malvaceae Theobroma grandiflorum Cupuaçu  1 Amazonia 83 

Malvaceae Guazuma ulmifolia Mutamba  1  1 

Malvaceae Hibiscus rosa-sinensis Pampola; Papola Hibiscus 0 Asia 4 

Malvaceae Abelmoschus esculentus Quiabo  0 Africa 1 

Malvaceae Hibiscus sabdariffa L. Vinagreira  0 Old World 7 

Marantaceae Callathea allouia Ariá 
Sweet 
cornroot 

1 South America 2 

Meliaceae Carapa guianensis Andiroba  1 Amazonia 18 

Meliaceae Cedrela odorata Cedrinho  1 Amazonia 1 

Meliaceae Swietenia macrophylla Cedrinho mogno  1 Amazonia 1 

Monimiaceae Peumus boldus Boldo  1 South America 9 

Monimiaceae Siparuna guianensis Capitiu; caa pitiu Fevertree 1 Neotropics 2 

Moraceae Artocarpus altilis Fruta-pão Breadfruit 0 Oceania 7 

Moraceae Artocarpus integrifolia Jaca Jackfruit 0 Asia 11 

Musaceae Musa spp. Banana  0 Asia 95 

Myrtaceae Eugenia stipitata Araça-boi  1 Amazonia 2 

Myrtaceae Eugenia cuminii Azeitona Java plum 0 Asia 27 

Myrtaceae Psidium guajava Goiaba Guava 1 South America 89 

Myrtaceae Psidium guianensis Goiaba-araça  1 Amazonia 3 

Myrtaceae Eugenia malaccensis Jambo Malay apple 0 Asia 67 

Myrtaceae Eugenia uniflora Pitanga  1 South America 1 

Myrtaceae Talisia esculenta Pitomba  1 South America 5 

Oxalidaceae Averrhoa carambola Carambola Starfruit 0 Asia 6 

Oxalidaceae Averrhoa bilimbi Limão caiano Bilimbi 0 Asia 3 

Oxalidaceae Oxalis triangularis Trevo Roxo Shamrock 1 South America 1 

Passifloraceae Passifloria edulis Maracujá Passion fruit 1 South America 24 

Pedaliaceae Sesamum indicum Gergelim Sesame 0 Old World 4 

Phytolaccaceae Petiveria alliacea Mucura-caá  1 Neotropics 13 

Piperaceae Pothomorphe peltata Caapeba  1 Neotropics 1 

Piperaceae Piper callosum Paregorico; Panquile  1 South America 2 

Piperaceae Piper nigrum L. Pimenta do reino Black pepper 0 Asia 4 

Poaceae Oryza sativa Arroz Rice 0 Asia 1 
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Table 3-2. Continued       

Family Scientific Name Local Common Name English 
Name 

Native or 
Exotic 
(N=1) 

Origin #HH 
Present 

Poaceae Cymbopogon citratus Capim cheiroso Lemon grass 0  26 

Poaceae Zea mays Milho Corn 1 Neotropics 14 

Poaceae Vetiveria zizanioides Patichulim Vetiver(?) 0 Asia 1 

Portulacaceae Portulaca pilosa Amor-crescido 
Kiss-me-
quick 

1 Americas 11 

Portulacaceae Talinum fruticosum Cariru  1 Americas 13 

Rubiaceae Coffea spp. Café Coffee 0 Africa 39 

Rubiaceae Genipa americana Jenipapo Genipap 1 South America 30 

Rubiaceae Morinda citrifolia Noni  0 Asia 5 

Rubiaceae Alibertia edulis Puruí  1 Amazonia 8 

Rutaceae Ruta spp. Arruda Rue 0 Old World 12 

Rutaceae Citrus sinensis Laranja Orange 0 Asia 54 

Rutaceae Citrus aurantifolia Lima Sweet lime 0 Asia 9 

Rutaceae Citrus aurantifolia Limão Sour lime 0 Asia 80 

Rutaceae Citrus sp. Limão tangerina  0 Asia 2 

Rutaceae Citrus reticulata Tangerina Tangerine 0 Asia 25 

Sapindaceae Nephelium lappaceum Rambutan Rambutan 0 Asia 1 

Sapotaceae Pouteria caimito Abiu Abiu 1 Amazonia 11 

Solanaceae Solanum melongena Berinjela Eggplant 0 Africa 1 

Solanaceae Solanum sessiflorum Cubiu 
Orinoco 
apple 

1 Amazonia 15 

Solanaceae Mimosa pigra Jiquiri; Jequiri  1  11 

Solanaceae Capiscum chinense Pimenta chumbinho  1 Amazonia 6 

Solanaceae Capiscum chinense Pimenta de cheiro 
Sweet hot-
pepper 

1 Amazonia 48 

Solanaceae Capsicum chinense pimenta de mesa  1 Amazonia 1 

Solanaceae Capsicum annuum Pimenta doce  1 Americas 5 

Solanaceae Capiscum frutescens Pimenta malagueta Hot pepper 1 South America 23 

Solanaceae Capiscum chinense Pimenta murupi  1 Amazonia 19 

Solanaceae Capiscum annuum L. Pimentão Bell pepper 1 Central America 6 

Solanaceae Nicotiana spp Tabaco Tobaco 1 Andes 1 

Solanaceae 
Lycopersicon esculentum 
Mill. 

Tomate Tomato 1 Mesoamerica 27 
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Table 3-2. Continued.       

Family Scientific Name Local Common Name English 
Name 

Native or 
Exotic 
(N=1) 

Origin #HH 
Present 

Urticaceae Urtica dioica Urtiga 
Stinging 
nettles 

0 
Europe; North 
America 

1 

Verbenaceae Lippia alba Erva-cidreira  1  10 

Verbenaceae Vitex agnus-castus Pau de Angola  0 Europe 2 

Verbenaceae Lippia grandis Salva de Marajó  1 Neotropics 3 

Zingiberaceae Zingiber officinale Gengibre; Mangarataia Ginger 0 Asia 7 

Zingiberaceae 
Alpinia nutans; A. 
zurembet 

Vendicaá; Vindicá 
Dwarf 
cardamom 

0 Asia 1 

Unidentified Unidentified Capim santo - variety 2  ?  1 

Unidentified Unidentified Curuminzeiro  ?  1 

Unidentified Unidentified Iraporanga  ?  1 

Unidentified Unidentified Jiru  ?  2 

Unidentified Unidentified Maria bonita  ?  1 

Unidentified Unidentified Vai-vem  ?  1 
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Figure 3-2. Frequency distribution of species richness managed by households in 

Borba, Amazonas, Brazil 
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Figure 3-3. Relationship of household head age to number of species managed by the 

household
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Figure 3-4. Relationship of area of cultivated land (log transformed) to number of 

species managed by the household 

 
 
Table 3-3. Regression model of number of species per household in Borba, Amazonas, 

Brazil. 

 Coefficient Standard Error   t Sig. 

Constant 9.658 2.023 4.775 .000 
Age of household head .127 .043 2.688 .010 
Area of cultivated land (log transformed) 4.296 .819 5.249 .000 
Environmental habitat (0-floodplain, 1-
upland) 3.461 1.252 2.764 .007 

R² .315 ------ -------    ------- 
F 19.729 ------ ------- .000 

df 134 ------ -------    ------- 
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CHAPTER 4 
SOCIAL NETWORKS AND MANIOC VARIETAL DIVERSITY 

Introduction 

This chapter examines how social networks influence the diversity and distribution 

of manioc varieties, and discusses why the social patterning of manioc varietal diversity 

is important to research on agrobiodiversity.  First, I explore manioc varietal distribution 

in all 17 surveyed communities in Borba, presenting a network of households based on 

varieties planted in common (i.e. a ―2-mode‖ network).  In this analysis, I show how 

geography and community residence have important influence on the distribution of 

manioc varieties at the municipal level.  I also highlight the ways in which manioc 

diversity is distributed socially, contrasting the cases of two households in the network, 

one with high centrality and another that is in a peripheral position.   

To provide a more fine-grained analysis of manioc cultivation, I focus on three 

closely-related communities situated around a floodplain lake in Borba.  Examining both 

a 2-mode network of households tied by varieties planted in common, and a 1-mode 

network based on reported exchange of manioc varieties among households, I describe 

how the two networks differ, and discuss the relevance of these differences for 

understanding manioc varietal distribution.  Looking specifically at the network based on 

reported exchange, I demonstrate that households seen as experts in manioc 

agriculture play an important role in the sourcing of manioc varieties to other 

households in the area.  However I also show that varietal diversity can be ―hidden,‖ as 

households with peripheral positions in the exchange network often manage less 

circulated varieties that contribute significantly to the overall diversity found in the 

communities.   
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Background 

Manioc (Manihot esculenta Crantz), also known as cassava, is a biannual shrub 

endemic to the Amazon basin that produces starchy roots that provide the primary 

staple of the region‘s population.  In Brazilian Amazonia, manioc is locally classified in 

two general categories: macaxeira or ―sweet manioc‖ and mandioca or ―bitter manioc.‖  

Sweet varieties of manioc contain little cyanogenic compounds and can be eaten after 

being peeled and boiled.  Bitter varieties, on the other hand, contain higher 

concentrations of such compounds, and must be processed to extract their poison. 

However, the generalized categories of bitter and sweet manioc actually represent 

different extremes of a continuum since cyanogenic glucoside compound 

concentrations range widely in manioc cultivars (Wilson and Dufour 2002: 50; cf. Nye 

1991).  

Manioc is one of the few major world crops in which more toxic cultivars are 

selected over less toxic ones (Wilson and Dufour 2002: 50).  Bitter manioc has a 

tendency to produce greater yields than sweet manioc, perhaps because of bitter 

manioc‘s greater capacity to resist pathogens and pests (Wilson and Dufour 2002: 54-

55).  Since bitter manioc is processed as farinha (manioc flour), it can also be kept for 

months without spoiling while sweet manioc, which isn‘t usually processed, has a 

tendency to rot more quickly.  It is argued, however, that the distinctions between bitter 

and sweet varieties are often culturally-derived and not necessarily reflective of actually 

cyanide contents (Nye 1991: 47-48).  It is further argued that the processing of ―bitter‖ 

manioc is not necessarily required for detoxification, but rather implemented for the 

production of derived food products (Nye 1991). 
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Bitter manioc varieties are typically used to make farinha as well as the by-

products tucupi and tapioca. Tucupi is used as a sauce, oftentimes prepared with hot 

peppers (Capsicum spp.), while tapioca is typically prepared in form of manioc cakes 

known as beiju. In much of Brazilian Amazonia, bitter manioc provides the primary 

calories of the rural diet while sweet manioc is usually a secondary staple, oftentimes 

eaten at breakfast or as a snack.  Modern Amazonian farming communities also 

typically plant a greater diversity of bitter manioc cultivars than sweet ones, as is 

evidenced in the data collected in this study. 

Manioc Diversity and Social Exchange in Amazonia 

A number of studies have been conducted on manioc crop diversity among 

different ethnic groups across Amazonia (e.g. Boster 1984, 1986; Carneiro 1983; 

Chernela 1986; Salick et al. 1997), and much variation appears to exist in the 

distribution and patterning of varieties managed both within and among groups.  In a 

recent study among the Piaroa of Venezuela, 113 varieties of manioc were identified by 

more than 90 primary manioc farmers in 10 communities (Heckler and Zent 2008).  This 

―hyperdiversity‖ was attributed to selection related both to ecological factors (e.g. crop 

resistance to rotting and pests) and social factors (e.g. social importance of manioc 

exchange, social status, and local aesthetics of diversity).  Similarly, a study in a 

Makushi community in Guyana with 27 households found 86 different landrace names 

of manioc corresponding to 76 different varieties, and an average 16 varieties of manioc 

per household (Elias et al. 2000).  In this latter study, the diversity of manioc varieties 

found among the Makushi was associated with both natural and human selective 

pressures, but it was noted that social factors including social exchange were important 

for maintaining diversity in the community. 



 

90 

In a comparative study of manioc cultivar diversity in Northwest Amazonian 

communities and Caiçara communities of Southern Brazil, it was observed that manioc 

varieties circulate in social networks that vary in size and composition (Emperaire and 

Peroni 2007).  In Eastern Tukano groups of Northwest Amazonia, for example, women 

play the primary role in exchanging varieties, which are shown to circulate widely across 

the region because of the broad kin networks resulting from the practice of linguistic 

exogamy (Emperaire and Peroni 2007; Chernela 1986).  It is argued that women‘s large 

and diffuse exchange networks paired with a general curiosity in varietal novelty 

explains the high number of manioc varieties cultivated in the area (Emperaire and 

Peroni 2007).  In contrast, a lower diversity of cultivars is found among Caiçara farmers 

in São Paulo state, where exchange is usually restricted to neighbors and close 

relatives (Emperaire and Peroni 2007).  

In Piaroa communities, both men and women exchange manioc varieties, 

particularly among neighbors and kin (Heckler and Zent 2008).  However, it is 

mentioned that similar to Eastern Tukanoan groups, Piaroa women are usually the ones 

who provide manioc cuttings as gifts or in exchange for labor, which serves to establish 

and maintain productive relationships among women in their communities (Heckler and 

Zent 2008).   

In another case study looking at manioc cultivar maintenance and exchange 

among the Aguaruna in the northern Peruvian Amazon, the social aspects of exchange 

were shown to be important for identification of manioc varieties (Boster 1984, 1985).  It 

was observed that most Aguaruna women exchanged varieties with their close kin, and 

only a few exchanged widely with other women in the community.  Individuals who were 
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more well-connected in manioc exchange networks were the ones who had a greater 

understanding of the Aguaruna cultural system of identification and of local manioc 

diversity (Boster 1986). 

In contrast to prior studies that focused largely on indigenous groups of Amazonia, 

this research examines manioc diversity among rural smallholder communities of 

mixed-descent, oftentimes referred to as ―caboclos.‖  Although social networks have 

long been seen to have an important influence on the distribution of crop diversity in 

smallholder farming communities, few studies have utilized methods from social 

network analysis to examine the distribution of manioc varieties both within and among 

communities.  This chapter thus seeks to broaden the general understanding of manioc 

cultivation in the region and its social patterning in rural Brazilian Amazonia. 

Methods 

Household surveys and structured interviews were conducted at 138 households 

in 17 communities in the municipality of Borba, Amazonas, Brazil.  During the survey 

and interviews, household heads were asked what varieties of manioc they planted and 

the area of land dedicated to manioc.  A 2-mode matrix was developed of ―households 

by manioc varieties planted‖ to observe networks of households that had manioc 

varieties in common.  

At three closely-related communities, a second structured interview was 

implemented, inquiring specifically about manioc cultivation at 45 households 

(representing 90% of the households).  Household heads were asked to name the 

manioc varieties they had planted and with whom they had exchanged manioc cuttings 

in the 12 months prior to the interview. Because the majority of people interviewed were 

able to recall from whom they had acquired cuttings, but not necessarily to whom they 
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had donated cuttings, network data were collected on acquisition of cuttings and not 

true ―exchange.‖  From these data, a 1-mode matrix of ―households by households‖ was 

developed to analyze patterns of manioc varietal exchange (or loaning).  Household 

heads were also asked in what type of soil they planted manioc and what characteristics 

they considered most important in manioc varieties.  Finally, to develop an 

understanding of which households were considered to be ―expert‖ manioc farmers, 

household heads were asked to name the households that they believed ―worked best 

with manioc‖ (trabalhava bem com mandioca), or in other words, were most skilled and 

knowledgeable in manioc agriculture, and more than one household could be named.  

Expert households were ranked by a simple tallying of the number of times they were 

cited by other households.   

For both the 1-mode and 2-mode matrices, centrality measures were calculated to 

distinguish differences in positionality of households in the networks.  In general terms, 

measures of centrality reflect the relative position of a node (in this case, a household) 

within a network, and many studies show a strong relationship between centrality and 

power or influence in a network.  There are numerous measures of centrality that can 

be used to analyze a social network, one of the most common being ―betweenness 

centrality.‖  Betweenness centrality is defined as the measure of the number of times a 

node (or a household) lies along the shortest path between two others (Scott 2000: 86).  

For this study, the measure was calculated to explore the relationship between 

household centrality and manioc varietal diversity and distribution.  This measure also 

served to identify key households that stood out in the networks, and pointed to 

individual cases that deserved complementary ethnographic detail.  Lastly, analyses 
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were conducted to acquire structural information regarding the networks, looking 

particularly at factions and their relationship to manioc varietal distribution. 

Municipal Manioc Varietal Diversity and Exchange 

Of 138 household heads surveyed from 17 communities in the municipality of 

Borba, 125 households planted manioc, with an average of 3.7 varieties planted per 

household.  At 109 households at least one variety of manioc was named, while at 16 

households the names of manioc varieties planted were not known.  In all, 74 different 

varieties of manioc were named, of which there were 61 (82.4%) ―bitter‖ varieties and 

13 (17.6%) ―sweet‖ varieties (Table 4-1).  It is likely that some of these varieties may be 

duplicates, with distinct names applied in different communities, while others are 

different varieties with homonyms applied.  An example of the latter is found with the 

variety (or varieties) known as ―Nova Olinda.‖  In communities by Puruzinho Lake, 

residents claim that a woman from the community had brought the variety from the city 

of Nova Olinda around 20 years ago (see more discussion below) and named it after its 

city of origin.  However, residents of another community, nearly 4 hours away from 

Puruzinho Lake, claimed that they had received a variety known as ―Nova Olinda‖ from 

Catholic priests in the city of Borba.  While it‘s possible that both communities planted 

the same variety, the sources cited by these communities would suggest that they plant 

distinct varieties that share the same name. 

Of the 125 households that planted manioc, 77 household heads claimed to have 

borrowed (or been loaned) manioc cuttings in the 12 months prior to the study while 42 

household heads reported to have replanted cuttings taken solely from their own fields.  

The provenance of manioc cuttings was not ascertained at 6 households.  54 

households acquired cuttings from within their community while 16 acquired cuttings 
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from members of outside communities and 7 households acquired cuttings from both 

within and outside their community. 

Network Analysis of Municipal Manioc Diversity 

Examining the municipal network, it becomes evident that households planting 

varieties in common are largely organized in factions based on community-membership 

or geographic location.  In Figure 4-1, it can be seen that households in communities 

downriver from the city of Borba (in red) largely form factions apart from those upriver 

(in black), as do households in communities on the tributaries of the Autazes-Açu and 

Madeirinha Rivers (in gray), as well as those from the settlement near the city of Borba 

(in blue).  When four factions are calculated on the visual application Netdraw from 

UCINET, a strikingly similar image appears to the one colored by municipal geography 

(Figure 4-2), demonstrating that manioc cultivar diversity is very distinctly shaped 

geographically.  This also suggests that networks of exchange are largely restricted to 

communities and their nearby neighbors.   

Cases of households seeking out unique manioc cultivars from more distant 

communities appear to be somewhat uncommon.  In the cases of the households that 

did acquire manioc varieties from both within and outside of their community, they show 

particularly high betweenness centrality in the network, as would be expected.  In fact, 

the two households with the highest betweenness centrality are also two of the seven 

households that acquired manioc cuttings both from within and outside of their 

community.  These households are described as ―brokers‖ in social network studies 

since they negotiate between groups.  Brokers thus have a high capacity to control the 

flow of information or resources, and oftentimes occupy ―structural holes‖ or areas 
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within a network where there would otherwise be separate components or isolated 

groups (Burt 2004).   

José and Cândida are the heads of the household with the highest betweenness 

centrality in the municipal network, and therefore occupy a critical position in the 

network (Figure 4-3: household ―A‖).  José was born in the floodplain community of 

Puruzinho where they reside, while Cândida was born in a neighboring community 

upriver, although her mother and step-father now live in yet a third community across 

from Puruzinho on the opposite bank of the Madeira River.  José is currently the 

president of his community and he‘s engaged in a number of commercial activities, 

including the sale of diesel, gasoline, fish, Brazil nuts, cacao, and other minor market 

crops.  Although their household has a high centrality in this manioc network, they do 

not rely primarily on manioc farming for their livelihood.  José, in fact, planted 

watermelon in terra firme and squash in the floodplain while Cândida was the one who 

wanted to plant a few hectares of manioc through a project for which they had received 

credit through the state agricultural extension agency.  Because of the flooding in the 

year prior, and the general lack of manioc cuttings in the area, Cândida and José had to 

scrape together cuttings in the community to plant their field, but fire from a neighboring 

plot destroyed a large portion of their crop.  To replant the field, José and Cândida 

purchased cuttings from contacts in Axinim and Caiçara, two of the largest communities 

in the municipality.  Buying manioc cuttings, however, is an uncommon practice in the 

region.  While some people may trade other goods for manioc cuttings, cash payment is 

rare.  Nonetheless, because of massive flooding and intense drought, source material 

for planting manioc became extremely scarce in 2009.  Since José and Cândida are 
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heads of one of the wealthier households in their community and draw income from a 

variety of sources, the purchase of manioc cuttings was a simple solution to their 

problem.  By cobbling together cuttings from within the community and also taking 

advantage of their household‘s relative economic strength to acquire varieties from 

outside their community, they become a central hub of this network by bridging different 

pools of manioc varietal diversity in the municipality. 

Unlike network brokers like José and Cândida, households with low betweenness 

centrality hold more peripheral positions in the network.  But, these households reveal 

equally important information about regional manioc varietal diversity and its 

distribution.  Edmilson, the head of household ―B‖ seen in Figure 4-3, for example, is 

head of one of the households with the lowest betweenness centrality (score=0) in the 

network.  He also has characteristics that set him apart from many other household 

heads. First and foremost, Edmilson is not an Amazonian native, but rather a migrant 

from the Northeastern Brazilian state of Maranhão.  He moved to Amazonas state and 

was able to acquire land in a farming settlement outside of the city of Borba, where he 

has lived for the past 10 years with his wife.  He said that he hadn‘t acquired manioc 

cuttings from anyone in the 12 months prior to the interview, but rather replanted 

cuttings from manioc he already had.  Although he claimed to have 5 different varieties 

of manioc, he didn‘t know the names of them, except for one ―cloned‖ variety that had 

been developed by EMBRAPA, Brazil‘s agricultural research corporation.  This variety, 

which was distributed by agricultural extension agents in Borba, was planted by only 

one other farmer in this study.  Although the variety was developed for resistance to 

pests and drought, the few farmers and agents who talked about this particular variety 
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mentioned that it wasn‘t popular among farmers because of its white roots, which 

produced a less appealing manioc flour than yellow-rooted varieties, according to the 

preferences of most farmers and consumers in the region.  Since Edmilson is not an 

Amazonian native, however, his preference of manioc flour differs, since in the Brazilian 

Northeast, whiter and finer grained manioc flour is common, oftentimes produced from 

sweet varieties of manioc. 

Reflecting on the cases of Edmilson and José and Cândida, it appears that the 

biographies of household heads and their socio-economic relationships with other 

households in their communities and the region have real bearing on the varieties of 

manioc that they acquire and plant.  On a municipal scale, geography and its 

constraints on access are important for determining patterns of manioc varietal 

distribution (Figure 4-4), however general attributes of the household heads appear to 

also be influential in the types of varieties accessed, the ability to acquire new varieties, 

and the preference of particular varieties cultivated. 

To understand manioc varietal diversity at a smaller scale, the remainder of the 

chapter presents a case study from three neighboring communities surrounding a 

floodplain lake in Borba (colored in yellow in Figure 4-4).  Unlike the municipal network 

in which households were studied based strictly on their ties through the manioc 

varieties held in common, this case study presents networks based on data from 

reported exchange among households as well as manioc varieties held in common.  

This section also provides more detailed descriptions of the varieties selected by 

farmers and how they circulate socially, allowing for a more-nuanced view of manioc 

varietal management ―on the ground.‖ 
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Manioc Varietal Diversity, Exchange, and Selection in Puruzinho Lake 
Communities 

Of the 45 permanently-occupied households in the three closely-related 

communities on Puruzinho Lake, 44 households cultivated manioc. All of these 44 

households planted their manioc fields in terra firme, including14 households that reside 

on the floodplain.  Some of the households that resided on the floodplain planted sweet 

manioc in floodplain homegardens, but their primary manioc fields were planted on terra 

firme.  Of the 44 households planting manioc, 24 households cultivated manioc in 

anthropogenic ―terra preta‖ soils and 20 households planted in non-anthropogenic 

―barro amarelo‖ (local categorization, typically classified as Oxisols) and ―terra arienta‖ 

(typically Ultisols).  Because of the relatively low floodplain at Puruzinho, most families 

didn‘t plant bitter manioc on the floodplain, in large part because of the risk, but also 

because of less available land. 

20 households (46%) reported to acquire manioc cuttings from at least one other 

household around Puruzinho Lake. 16 households (34%) did not acquire manioc 

cuttings from other households, simply replanting cuttings from their older fields.  4 

households (9%) acquired manioc cuttings strictly from households from communities 

outside Puruzinho Lake and 4 (9%) households acquired manioc cuttings from both 

within and outside the Puruzinho Lake communities.   

Households studied in the 3 communities in Puruzinho actively cultivated up to 8 

varieties with an average of 3.5 varieties planted per household (based on reporting 

from the 38 households that could name the varieties planted).  Knowledge of manioc 

varieties and their names varied greatly among household heads, and 7 of the 45 

(15.6%) interviewed households reported to not know any of the names of the varieties 
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in their fields.  It is evident that although manioc is the primary staple of the region, not 

all household heads are necessarily expert manioc farmers.  Some individuals focus on 

planting different market crops while others may spend little time in agriculture at all, 

dedicating themselves instead to hunting and fishing.  Nearly all households on 

Puruzinho Lake planted manioc, at least to avoid buying farinha, but some household 

heads seemed less concerned about the varieties that they planted.  This attitude 

contrasted with that of individuals seen as more knowledgeable or ―expert‖ manioc 

farmers.  One of the community experts told me point-blank: ―I don‘t plant just any 

[variety of] manioc.‖  He told me, rather, that he actively selected varieties that he 

thought made the best farinha, particularly varieties with bright yellow roots that 

produced yellow manioc flour, which is favored locally. 

29 different manioc varieties were cited by residents, a fairly low number when 

compared to studies of indigenous groups in other areas of Amazonia.  The most 

common varieties were: Nova Olinda (71% of households), Branquinha (49% of 

households), and Jabuti (40% of households).  17 varieties were cultivated by only one 

or two households, demonstrating that a small number of varieties dominated in the 

community while much of the varietal diversity was poorly distributed.   

It is possible that more varieties were cultivated than those cited, since some 

informants in second round interviews revealed that they propagated some of their own 

varieties that they didn‘t mention initially.  One of these varieties called ―Guia Roxa‖ (or 

Maniva do Bodeco) was planted by several households.  In other cases, some farmers 

selected and propagated varieties that only they themselves planted, as was the case of 
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one woman named Maria who planted a variety she simply called ―Sem nome‖ 

(―Without a name‖). 

Nova Olinda, the most common cultivar planted in the community, was brought to 

Puruzinho around 20 years ago according to local oral history. The variety was known 

as ―Mata-porco‖ (pig-killer), but after it was brought from the town of Nova Olinda by a 

Puruzinho resident, it became known by the name of the town from which it originated.  

Dona Antonia, the woman who brought the variety to the community, planted a small 

patch near her home and when the variety was shown to produce large roots that were 

deep yellow, other families requested cuttings from her so they could propagate the 

variety as well.  From that point on, the variety came to be planted widely in the 

community.  Residents say it‘s a particularly popular variety because it produces large 

yellow roots that mature relatively quickly.  

Many farmers in Puruzinho commented on the maturation of roots as an 

important aspect of varietal selection.  Slower maturing varieties (sometimes referred to 

as ―forte‖ or ―strong‖ varieties) are said to be ―drier‖ and produce more farinha while 

quicker growing varieties (described as ―fraca‖ ou ―ligeira‖) are usually more watery 

(aguada) and produce more tucupi juice, which is used as a base for hot sauce.  Some 

farmers favor fast growing varieties because they yield farinha more quickly while others 

prefer slower growing varieties that provide more dry mass, and according to some 

farmers, better quality farinha.  Slow-growing varieties tend to be more resistant to 

rotting and can thus be left underground for longer periods of time, while quick-growing 

varieties have a smaller window of time for harvesting.  One of the popular slow-growing 

varieties is known regionally as ―jabuti,‖ named after the Amazonian tortoise because it 
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―takes a long time to die‖ (custa a morrer) while a quick-growing variety is known as ―4 

mes,‖ which suggests that it can mature in as fast as 4 months.  Still, some farmers 

prefer varieties that have intermediate maturation rates that provide plenty of dry mass 

from their roots, but also have enough moisture content to be easily grated (cevado) 

and processed. 

When farmers in Puruzinho were asked about the most important characteristics 

that they looked for in manioc varieties, the majority said that they wanted varieties that 

produced large roots (dá bem batata).  Many farmers also reported to seek out or select 

varieties of bitter manioc that had yellow roots.  While it‘s difficult to say that yellow 

farinha has a distinctive taste, it is nearly always favored over lighter colored varieties in 

the Central Amazon region.  To highlight this point, extension agents told me that some 

producers in Borba even added different products to dye their farinha yellow because it 

made their product more attractive to consumers and helped boost their sales.   

Sweet manioc varieties typically have white roots, but there are also varieties of 

bitter manioc with white roots that are used mostly for making manioc cakes, the most 

popular variety being ―Paraiso.‖  Interestingly, one ―expert‖ manioc farmer in Puruzinho 

told me that Paraiso made just as ―tasty‖ (gostosa) manioc flour, but because of the 

color, few people used the variety for that purpose.  She went on to say that out of 

custom (or perhaps aesthetic motivations) varieties with yellow roots were the most 

coveted for making farinha.  This was also found among the Makushi of Guyana; white 

varieties were used to make manioc cakes while yellow varieties were preferred for 

making manioc flour (Elias et al. 2000). 
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Network Analysis of Communities on Puruzinho Lake 

The network of households tied by manioc varieties planted in common shows no 

distinct factions for the three individual communities in the Puruzinho Lake area.  This 

suggests that geography and community residence have less of an impact on varietal 

distribution at this smaller scale network than at the larger municipal level network.  

Although one of the three communities sits on a stretch of floodplain in between the 

Madeira River and Puruzinho Lake, and is separated from the other two communities 

that reside on terra firme, floodplain residents are in frequent contact with members of 

the other two communities.  Because all of the households living on the floodplain plant 

manioc on the terra firme, and members of all three communities have close kin 

relations, interaction is relatively constant. 

When the network is manipulated so that nodes (i.e. households) are sized by 

betweenness centrality, several households have high betweenness and no one 

particular household stands out (Figure 4-5).  However, when the network is altered to 

only show ties among households that share 2 or more varieties of manioc, a very 

distinct structure emerges (Figure 4-6).  In this configuration, one household stands 

alone with the highess betweenness centrality, which is that of an elderly widow, Dona 

Célia (Figure 4-6; household A). 

Dona Célia was born in the community of Caiçara in the municipality of Borba and 

moved to Puruzinho to live with her husband in 1942, at the age of 14.  Today she lives 

alone, but has children and grandchildren living only a few houses down from her.  

Despite her age, she continues to plant manioc and eagerly weeds her plot.  Even after 

two different incidents in which she was bitten by snakes (one of which was venomous) 
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while working in her manioc field in the past few years, she refuses to quit planting 

manioc and tending her field.  She takes pride in staying active at her age. 

I spent many afternoons with Dona Célia on her front porch listening to her stories 

about Puruzinho and life in the Amazonian countryside.  She laughed and told me that 

one of her grandsons said that he didn‘t understand how she received a monthly 

retirement, but still wanted to be out in the manioc fields. ―But, I like it!‖ she told me.  

Dona Célia has children who live in the capital of Manaus, who have also urged her to 

move to the city and live with them, but she told me that she prefers to be out in the 

countryside.  ―I don‘t want to be a prisoner…I don‘t want to be in the city. I want to be 

out walking around!‖ (Audio Recordings, June 2010) 

Dona Célia cited 8 different varieties of manioc that she planted, more than any 

other household in Puruzinho except for one (that also planted 8).  Compared to the 

many individuals whom I interviewed about manioc varieties and their diversity, Dona 

Célia expressed a heightened interest in the subject, and eagerly discussed at length 

the nuanced differences of local varieties, including their rates of maturation, the color of 

their roots and leaves, and the quality of the farinha they produce.  As she said herself, 

she ―likes to plant,‖ and it can be argued that her unique enthusiasm for planting manioc 

and tending to her fields day after day, despite the intense Amazonian sun and 

threatening snakes, can explain in part her centrality in the network. 

Manioc Exchange Network for Communities at Puruzinho Lake 

In addition to the network of households tied by manioc varieties in common, data 

were collected to develop a network based on reported exchange of manioc varieties 

among households in the three communities surrounding Puruzinho Lake (Figure 4-7).  

This network of exchange presents a very different structure from the one based on 
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manioc varieties planted in common.  This difference is seen statistically when 

comparing the structures of these networks using a QAP (Quadratic Assignment 

Procedure), which shows only a minor significant correlation (r=.07; p=.012).  

Discrepancies between the two matrices are not necessarily because household heads 

were not accurately reporting from whom they had acquired cuttings (although this may 

contribute in part), but rather two households may plant the same varieties without 

necessarily acquiring the varieties from one another in the reported year.  Therefore, 

many households are seen as tied in the first network based on varieties planted in 

common, but not in the network based on reported exchange.   

As mentioned above, 16 household heads reported not to borrow or exchange 

manioc cuttings during the 12 months prior to interviews, and because of the general 

lack of manioc cuttings in 2009, it‘s possible that an even higher number of households 

would replant cuttings taken from their own fields than in a ―normal‖ year.  During 

interviews, a common theme in discussions about manioc agriculture was the general 

lack of available manioc cuttings after the record flooding and drought in 2009, and 

many household heads admitted that they had to scramble to find cuttings to plant their 

fields.  Several household heads informed that most years, they don‘t have difficulty 

getting cuttings and many times they have plenty left over from the own fields, so they 

don‘t need to seek them out from other households.  For this reason, it‘s very likely that 

the exchange network observed in Figure 4-7 is not a reflection of typical year, but 

rather reflects a year of shortage of planting materials. 

Knowledge and Manioc Agriculture 

During interviews, household heads were asked to name the households that they 

believed ―work best with manioc‖ (trabalha bem com mandioca), or in other words, the 
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households that were most skilled and knowledgeable in relation to manioc agriculture.  

One household stood out in particular, which was referenced 23 times.  Not 

coincidentally, this household that was also the household with the highest 

betweenness centrality in the Puruzinho network of exchange (Figure 4-8; household 

A).  The second most cited household, which was named 10 times, had the second 

highest betweenness centrality in the network (Figure 4-8; household B).  This would 

suggest that households that are seen to have more knowledgeable or expert manioc 

farmers are those that are often sought out when individuals are seeking to acquire 

manioc cuttings.  In their research with the Makushi in Guyana, Elias et al. (2000) 

describe families in terms of ―sources‖ and ―sinks,‖ the former describing households 

that manage their cuttings efficiently and have enough to share with other community 

members while the latter refers to households that suffer from shortages of cuttings and 

must seek out others for planting materials.  These authors assert that ―source‖ families 

are also more respected within the community than ―sink‖ families.  In the case of 

Puruzinho, a similar tendency appears in which more centralized households in 

exchange not only donate to more households, but they are also viewed as the most 

knowledgeable or expert manioc producers. 

With regards to manioc varietal diversity and its distribution, it‘s notable that the 

most centralized households in the manioc exchange network in Puruzinho do not 

maintain a high number of manioc varieties, and there was no significant correlation 

between the number of varieties managed and manioc ―expert‖ score (r= -.151 ; 

p=.373).  In general, only a few varieties are distributed widely through the community, 

and in interviews, the impression was given by many that a high diversity of varieties is 
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not necessarily sought out by most manioc farmers.  Instead, it seems that most 

individuals (and households) seek only a few varieties that are reliable or known to 

produce large, yellow roots.  It could be further argued that the general lack of varietal 

diversity in the area may be related to the network structure, as the majority of 

households are reliant on only a few households as sources for manioc cuttings, and 

while these households are considered ―experts,‖ they don‘t offer a high diversity of 

varieties to those households in need of loaned planting material. 

If the most centralized households in exchange networks are typically those 

recognized in the community as having the most knowledgeable manioc farmers, social 

network analysis is not necessary to identify these ―key players.‖  However, what social 

network analyses do demonstrate is that households that are not necessarily viewed as 

the most ―knowledgeable‖ and arguably more peripheral in the networks of exchange, 

may harbor unique varieties of manioc that aren‘t circulating widely within the 

community.  In other words, social network analysis can be helpful to demonstrate how 

households that are peripheral to the network harbor a considerable portion of varietal 

diversity, diversity that is otherwise ignored, or hidden. 

Manioc Diversity Loss 

The overall number of manioc varieties as well as the mean number of varieties 

planted per household in the communities around Puruzinho Lake are relatively low 

when compared to most manioc diversity studies from other areas of the Amazon 

region.  It would appear, at least from these data, that caboclo communities simply plant 

less varieties of manioc compared to the Amazonian indigenous groups that have been 

more commonly studied (c.f. Boster 1984; Heckler and Zent 2008; Emperaire and 

Peroni 2008).  This may also suggest a loss in indigenous knowledge regarding manioc 
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cultivation among mixed-descent peasants (cf. Atran and Medin 2008: 172-173), or 

perhaps a comparative lack in social or cultural value attached to manioc varietal 

diversity in caboclo communities.  On the other hand, it is also possible that this 

difference in overall diversity is related at least in part to data collection and the specific 

period of time when research was undertaken. 

Nearly all households that were visited commented on the extreme nature of the 

climate and its impacts on agriculture prior to my arrival to the field site in 2009.   

Record floods led to a general loss of manioc production in Brazilian Amazonia and a 

concomitant general shortage of manioc cuttings throughout the region.  Although 

households in Puruzinho don‘t typically plant in the floodplain, the potential to acquire 

cuttings and different manioc cultivars from other communities that plant in the 

floodplain was greatly reduced.  Moreover, many farmers in Puruzinho commented that  

the intense summer in 2009 also led to massive manioc crop failure. Families that 

usually replanted fields with cuttings taken from older fields had to scramble to find 

cuttings elsewhere, potentially losing varieties they had collected and adopted over 

time. 

Curiously, many informants chuckled when asked what varieties they planted in 

their manioc swiddens.  During initial interviews, a farmer known as Traíra, who was the 

third most cited manioc ―expert,‖ jokingly said that people ―invented all kinds of names 

for manioc varieties,‖ but he seemed unwilling to name any.  Only after being asked 

twice did he name a variety that he had planted.  It was difficult to discern whether he 

and others did not take the varietal names seriously or whether they simply didn‘t see 

the relevance or need of discussing them with a researcher.  Later during a second 
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interview with Traíra, he provided more manioc varietal names and also mentioned 

several others that were planted in the community in the past, but have since begun to 

disappear in the community.  When asked why such varieties were disappearing, he 

said other varieties had been introduced that produced bigger roots and were yellower 

and became more widely adopted and favored in the community.   

It must also be noted that an exhaustive catalogue of manioc varieties was not 

attained.  Many household heads cited the names of the varieties that they knew best 

while informing that several others existed in their fields, but they did not know the 

specific names of the other lesser known varieties.  Also, while names of manioc 

varieties were solicited from all households, field visits were rarely conducted during 

interviews because manioc fields were oftentimes located very distant from the home.  

Certainly a greater number of varieties would have been elicited if manioc fields were 

visited, thus allowing farmers more direct identification of varieties beyond those they 

recalled strictly from memory. 

Finally, while manioc remains the primary staple for the majority of rural families in 

the municipality of Borba, it seems that many households in past years shifted the focus 

of their production to other market crops and opted to buy or trade for manioc flour.  

This strategy was re-evaluated by many farmers, however, as the flooding and drought 

in 2009 led to major losses in manioc production and prices for manioc flour soared as a 

result. In 2007, a sack of manioc flour (approximately 80 liters) reached a price of about 

40-45 reais (approximately 25 U.S. dollars at time of study) in Borba.  In 2009, prices 

reached 160 reais for a sack (around 95 U.S. dollars), and many people began selling 

manioc strictly by the liter (at rates of 2 to 2.50 reais). Some farmers who had adopted 
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other market crops that were once more valuable in the market reverted to manioc 

production not only because prices improved, but also because it remained a critical 

part of the daily diet and they couldn‘t afford to pay for manioc flour at such elevated 

prices. 

Conclusions 

From these analyses at both the municipal and local scale, several important 

conclusions can be drawn.  First, geography (or location within the municipality) and 

community residence have important influences on the patterning of manioc varietal 

distribution at the municipal level.   However, when looking at the individual cases of 

households at different positions in the network, it becomes apparent that general 

attributes of the household heads also have crucial influence on the types of varieties 

accessed, the ability to acquire new varieties, and the preference of particular varieties 

cultivated.   

At the local scale, household location and environmental zonification plays less of 

a role on varietal distribution as its patterning appears to be related more closely to key 

households that drive exchange and the sourcing of manioc varieties.  In the three 

communities at Puruzinho, households that were seen as the best manioc farmers or 

―experts‖, played central roles in the loaning of manioc source material, and had the 

largest impact on manioc varietal distribution.  However, expert households did not 

manage the highest diversity of manioc varieties.  Instead, households that were more 

peripheral in the exchange network and highly centralized in the 2-mode network of 

households (tied by varieties planted in common), served important roles in managing 

and maintaining rare and poorly distributed varieties.  For this reason, it can be argued 
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that peripheral households in exchange networks are key players in managing unique 

varieties important to overall varietal diversity. 

This study demonstrates some of the ways in which social network analysis can 

be a useful tool for understanding the social distribution of crop diversity, and future 

studies examining the distribution of other crops in different areas of the world may 

benefit from this model.  Future research could be improved by incorporating GIS into 

the analysis to further investigate the relationship between spatial distance and social 

networks.  Also, longitudinal studies that collect data on patterns of exchange networks 

could be particularly useful for understanding how such networks may respond or adapt 

to changes over time, specifically in response to crises like flooding and drought, as was 

witnessed in this study.  Furthermore, the comparison of networks of exchange among 

different social groups and ethnicities could provide useful information for understanding 

how specific social structures or social networks are more conducive to the 

conservation of crop diversity than others.  Lastly, the influence of gender requires on-

going consideration with regards to circulation of planting materials in social networks.  

Gender roles and the gendered division of labor vary in Amazonian societies, having 

potentially distinct effects on the exchange and distribution of crops (see Chapter 6). 
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Table 4-1. Varieties of bitter and sweet manioc managed by households surveyed in 
Borba, AM, Brazil 

Common Name Sweet/bitter #Households %Households 

Amarelinha bitter 23 18.4 

Anumaã bitter 1 0.8 

Aripuana bitter 4 3.2 

Aruana de branca bitter 1 0.8 

Aruana de vermelha bitter 1 0.8 

Arrepiada bitter 1 0.8 

Arroz bitter 1 0.8 

Aruari bitter 16 12.8 

Aruazinha bitter 1 0.8 

Azulona bitter 3 2.4 

Batatinha bitter 5 4 

Boazinha bitter 1 0.8 

Branquinha bitter 24 19.2 

BRS-Embrapa bitter 2 1.6 

Cabral bitter 14 11.2 

Cacaia bitter 4 3.2 

Camarao bitter 2 1.6 

Curua' bitter 1 0.8 

Castanha bitter 1 0.8 

Flechinha bitter 3 2.4 

Folha fina bitter 1 0.8 

Geralda bitter 3 2.4 

Giovana bitter 1 0.8 

Guia_roxa bitter 5 4 

Hermosa bitter 1 0.8 

Jabuti bitter 20 16 

Jabuti de Ouro bitter 9 7.2 

Jabutirana bitter 12 9.6 

Japiim bitter 1 0.8 

Japonesa bitter 3 2.4 

Ligeirinho bitter 1 0.8 

Macaxeira amarela sweet 2 1.6 

Macaxeira amazonas sweet 1 0.8 

macaxeira bolacha sweet 1 0.8 

Macaxeira braco vermelho sweet 1 0.8 

Macaxeira cardoso sweet 2 1.6 

Macaxeira pele branca sweet 1 0.8 

Macaxeira pele vermelha sweet 29 23.2 

Macaxeira manteiga sweet 5 4 

Macaxeira pão sweet 13 10.4 

Macaxeira peruana sweet 3 2.4 

macaxeira piranguinha sweet 2 1.6 

Macaxeira requebra sweet 3 2.4 

Macaxeira 4 mes sweet 1 0.8 

Mandioca branca bitter 2 1.6 

Maniva baixinha bitter 1 0.8 

Manjiona bitter 3 2.4 
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Table 4-1. Continued    

Common Name Sweet/bitter #Households %Households 

Mantegueira bitter 1 0.8 

Nariquinha bitter 1 0.8 

Nova Olinda bitter 34 27.2 

Onca bitter 1 0.8 

Papinhana bitter 1 0.8 

Paraiso bitter 9 7.2 

Piramiri bitter 3 2.4 

Pirarucu bitter 10 8 

Pirarucu amarelo bitter 5 4 

Pirarucu branco bitter 3 2.4 

Pirarucu de ouro bitter 5 4 

Pirarucu de prata bitter 1 0.8 

Pirarucuzinho bitter 1 0.8 

Purupuru bitter 9 7.2 

Roxinha bitter 5 4 

Tartaruga bitter 5 4 

Tauazinha bitter 4 3.2 

Tiririca bitter 20 16 

Tracaja' bitter 2 1.6 

Tucumã bitter 7 5.6 

Tucunare bitter 3 2.4 

Zuiuda bitter 2 1.6 

4 mes bitter 19 15.2 

4 mezinha bitter 2 1.6 

6 mes bitter 5 4 

1 ano bitter 2 1.6 

21 bitter 1 0.8 
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Figure 4-1. Municipal network of households tied by manioc varieties planted in 
common and colored by geographic location in the municipality 
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INCRA settlement 
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Figure 4-2. Municipal network of households tied by manioc varieties in common with 4 
factions calculated 

 

Figure 4-3. Municipal network of households tied by manioc varieties, nodes sized by 
betweenness centrality and colored by exchange. A) José and Cândida‘s 
household. B) Edmilson‘s household. 
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Figure 4-4. Municipal network of households tied by manioc varieties, households 

colored by community. 

 

Figure 4-5. Puruzinho Lake network of households tied by 1 or more manioc varieties 
planted in common, households colored by community. 
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Figure 4-6. Puruzinho Lake network of households tied by 2 or more manioc varieties 
planted in common, households colored by community, nodes sized by 
betweenness centrality. A) Dona Célia‘s position in the network. 

 

Figure 4-7. Puruzinho Lake network with households tied by manioc varieties 
exchanged 

A 
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Figure 4-8. Puruzinho Lake network with households tied by manioc varieties 
exchanged, nodes sized by betweenness centrality. A) The household with 
the higest betweenness centrality. B) The household with the second highest 
betweeness centrality.

A 
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CHAPTER 5 
MAGIC PLANTS AND THEIR CONTRIBUTION TO AGROBIODIVERSITY 

Introduction 

This chapter discusses how socio-cultural beliefs attached to plants and the use of 

plants in the practice of magic play an important role in agrobiodiversity maintenance.  

In many rural households in Central Amazonia, one can find plants that are actively 

adopted and cultivated because of their perceived supernatural power or influence.  

Some plants are cultivated to ward off the "evil eye" (mau olhado) or deter unwelcomed 

spirits and people from a family's home.  Other plants are used for healing baths 

(banhos) when individuals are afflicted by folk illnesses or sicknesses of ambiguous 

origins.  Still others are carried by farmers as they work in their fields to protect them 

from snakes and other physical dangers.   

In this chapter, I outline three categories of magic plants and discuss their 

importance to the study of Amazonian agrobiodiversity.  Based on homegarden surveys 

and ethnographic data collected at households in the municipality of Borba, I show that 

approximately 25% of the 185 species identified in this study have uses related to magic 

and supernatural beliefs.  To conclude, I discuss some of the ambiguities inherent to the 

categorization of "magic" plants that stem from their multiple uses and the varying 

perceptions of their benefits.  

The Anthropology of Magic and Magic Plants 

 The study of magic has received attention from anthropologists since the birth of 

the discipline.  Sir James Frazer‘s opus The Golden Bough: A Study in Magic and 

Religion was one of the most influential early anthropological texts to outline both 
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principles and forms of magic. Although Frazer‘s study later received criticism12, it 

nonetheless represented an important contribution to the early anthropological study of 

magic, inspiring many other works.  In fact, after reading The Golden Bough Malinowski 

abandoned the study of physics and mathematics in favor of anthropology: ―I realized 

then that anthropology, as presented by Sir James Frazer, is a great science, worthy of 

as much devotion as any of her elder or more exact sister-studies, and I became bound 

to the service of Frazerian anthropology‖ (Malinowksi and Redfield 2004: 72). 

In his book Coral Gardens and their Magic, Malinowski dealt specifically with the 

practice of ―garden magic‖ in Trobriand agriculture.  In this work, he described the use 

of magic in the clearing of fields, the growth of plants, and the harvesting of crops.  

Malinowski documented 58 locally recognized species of plants (i.e. ―ethnospecies‖) 

that were used in garden magic in Trobriand society, and he noted that only three non-

plant materials were used in magic, demonstrating the dominant role of vegetative 

materials in magical ritual and practice among the Trobrianders (pp. 152-154).  In many 

different instances, Malinowski described the ways in which ―magic herbs‖ or ―charmed 

leaves‖ were used in garden magic rites and applied to ―the object which ultimately has 

to be transformed‖ (p149).  He further wrote that such leaves are ―vehicles of magic and 

are consumed or destroyed in the rite; and though they are in a way instruments, [they] 

stand in special relation to magic in that they are always being the recipients of the 

magical virtue‖ (p.149). 

                                            
12

 Frazer described magic as a ―spurious system of natural law as well as a fallacious guide of conduct‖ 
and added further that ―it is a false science as well as an abortive art‖ (Frazer 2009: 11). Later scholars 
took issue with this view, including Levi-Strauss who argued that magic should not be seen merely as ―a 
timid and stuttering form of science‖ (Levi-Strauss 1966: 13). 
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Many other anthropologists followed Malinowski in the study of magic and 

witchcraft, including E.E. Evans-Pritchard (1958), who also described the use of magic 

plants in his classic work on the Zande.  Because of the close relationship between 

magic and healing, Evans-Pritchard referred to magic plants in his study as ―medicines‖ 

and provided a revealing justification for this translation: 

The Zande word which I have translated as ‗medicine‘ or ‗magic,‘ according 
to the context is ngua. Ngua means ‗tree‘ or ‗wood‘ or ‗plant‘; so when we 
ask a Zande what medicine is used for a certain activity we are asking him 
what tree or plant is used, though our question may also have a general 
sense of what magical rite is performed. (p. 440).   

In his descriptions of these ―medicines,‖ Evans-Pritchard also alluded to the great 

diversity of plants used in Zande magic: 

People wear charms and magic whistles on their wrists and waists…In most 
Zande homesteads there are medicines growing at the foot of shrines, 
erected in honour of the ghosts, or under the eaves of huts…When I walked 
through the bush with Azande they would often point out to me trees and 
plants with magical uses since they knew I was interested in the subject. 
There are a vast number of such plants and trees, and they are employed 
in a great variety of ways.  A full description of even the few medicines of 
which I have records is out of the question (p.433) 

Evans-Pritchard describes several categories of medicines, which he outlined as the 

following: ―medicines connected with natural forces; ―medicines connected with hoe 

culture‖ (i.e. farming); ―medicines connected with hunting, fishing and collecting‖; 

―medicines connected with arts and crafts‖; ―medicines connected with mystical powers‖ 

(e.g. against witches); ―medicines connected with social activities‖ (e.g. to obtain wives, 

to avenge adultery); and lastly, ―medicines connected with sickness.‖  Just as 

Malinowski showed the importance of plants in Trobriand ‗garden magic,‘ Evans-

Pritchard revealed the pervasive use of plants in Zande magic. 
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Categories of Magic Plants in Amazonian Peasant Communities 

Among contemporary rural Amazonians, a wide number of plants is believed to 

have supernatural power or influence, and can thus be categorized as ―magic‖ plants.  

However, the ways in which such magic plants are used and the reasons for their usage 

can vary greatly.  In contrast to other scholars who have described magic plants related 

to specific activities, I discuss the practice of magic and the usage of magic plants in 

relation to three distinct powers: the power to repel (and protect), the power to attract, 

and the power to heal.  I argue that although the use of plants to ward off the evil eye or 

draw money into the household may seem curious to an outside observer, individuals in 

these communities rely upon these socio-cultural symbolic practices to cope with 

preoccupations including martial infidelity, social anxieties, health concerns, and 

personal finances, among others.  Furthermore, the symbolic power imbued in magic 

plants can have ―real‖ consequences for individuals in these communities, including 

healing a loved one suffering from a folk illness or protecting the household from 

unwanted visitors. 

Plants with Power to Repel (and Protect) 

After my first few weeks in the city of Borba, I began to notice a species of 

ornamental plant that appeared consistently in the fronts of houses on the street where I 

lived.  I asked Dani, the owner of the house where I was living, the name of the plant, 

and she told me it was pião roxo (Jatropha gossypiifolia) (Figures 5-1 and 5-2). She 

said it had started growing in her yard voluntarily and she left it because she liked the 

way it looked.  Since then several filhos (literally ―sons‖ or offshootings) had appeared 

as well.  I asked if the plant had any use and she said that some people used the latex 

as a remedy to help heal wounds or scars.  Later, I learned, however, that other people 
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planted it to protect the household from the evil eye (mau olhado or olho gordo in 

Portuguese).  From that day on, I began to notice pião roxo in front of residences both 

in the city and rural areas where I was conducting interviews and collecting data on 

plant diversity.  It seemed to crop up everywhere (Fieldnotes October 4, 2009). 

I also found pião roxo to crop up in many studies on the use of medicinal and 

magic plants in the Americas.  According to the Handbook of Medicinal Plants of Latin 

America, pião roxo is ―associated with the deity Omolu in the Afro-Brazilian Candomblé 

religion, wherein used to remove the evil eye‖ (Duke 2008: 389).  A long list of medicinal 

uses for the plant are cited in the text from a wide range of cultures through the 

Caribbean and across the Amazon.  In another instance, pião roxo is said to be planted 

in the front yards of followers of the Afro-Brazilian religion Candomblé to avoid the evil 

eye (Voeks 1997: 106).  In the text Medicina Popular do Centro-Oeste (Popular 

Medicine of West Central [Brazil]), one of the author‘s informants describes the 

numerous varieties of pião and distinguishes pião roxo as a potentially deadly poison 

(Ortencio 1997: 337).  The informant goes on to say, however, that pião roxo is a 

―fabulous plant‖ and that in his travels in the Brazilian Amazon, he found heaps of its 

leaves for sale in the fairs, which he learned were used in baths to relieve feitiço or 

spells (Ortencio 1997: 337).  In a review of Amazonian homegardens and their historical 

evolution, a reference is made to pião roxo as a representative example of an 

Amazonian magic plant that became adopted in folk Catholicism during the Colonial 

period: 

Life in the missions brought together individuals of separate tribes…The 
cultural result was a patchwork of beliefs, the syncretism of shamanism with 
a vague observance of Catholic saints and holidays, the base for a ―folk 
Catholicism,‖ incorporating various native practices and beliefs and the 
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colonial influences of the Portuguese, as well as African slaves. Some of 
these beliefs are associated with a variety of magical/medicinal plants (e.g., 
pião roxo, Jatropha gossypiifolia) often cultivated in modern homegardens, 
and which along with ornamentals, are often seen even in diminutive front 
yards in cities such as Manaus (Miller et al. 2006: 49; boldface print mine). 

As pião roxo is established in a category of ―magical/medicinal‖ plants, an allusion is 

made to the close relationship between plants used in magic and healing.  Therezina 

Fraxe (2004) illustrates this relationship as she describes a midwife using the leaves of 

pião roxo when praying for a woman or child who may be suffering from quebranto, 

vento caido, vermelho and other spells or folk illnesses typical in rural Amazonia (Fraxe 

2004: 209).   An excerpt from The Enchanted Amazon Rain Forest explores this further: 

Many people in the region believe in the evil eye known in the Brazilian 
Amazon as ―mau olhado‖ or ―quebranto.‖ Young children are especially 
vulnerable to the evil eye. If a child is the object of a great deal of 
admiration, for example, he or she may become weak or feverish. A victim 
of mau olhado is listless and has no or little desire to eat…To ward off its 
harmful influence, women plant pião roxo, pião branco, vassoura, and rue 
in their yards, especially by the front entrance of their home (Smith 1996: 
126). 

In Brazilian Amazonia as much of Latin America, emotions are considered to have the 

power to cause sickness (Rebhun 1994).  The evil eye, which is believed to be rooted in 

feelings of envy, is commonly seen as responsible for folk illnesses in contemporary 

rural Amazonia.  Although a wide number of anthropological analyses of the evil eye 

exist, here it‘s important to briefly mention that the concept is not indigenous to the 

Americas, but was brought over from the Old World.  Yet regardless of its origins, the 

evil eye is a concept that reflects an arguably universal preoccupation in humanity with 

envy and its potentially dangerous or injurious implications.  In a classic review entitled 

―The Anatomy of Envy: A Study in Symbolic Behavior‖ this preoccupation is pinpointed: 

―in every society people use symbolic and nonsymbolic cultural forms whose function is 
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to neutralize, or reduce, or otherwise control the dangers they see stemming from envy, 

and especially their fear of envy‖ (Foster 1972: 165).  While pião roxo is sometimes 

viewed as a medicinal plant, it must also be recognized as a symbolic weapon that 

serves to fight the power of envy.  Many other plants are cultivated in Amazonian 

homegardens for similarly symbolic reasons. 

Rue (Ruta graveolens), known locally as arruda, is another common species found 

in Amazonian homegardens and it is also to ward off the evil eye (Figure 5-3).  Rue is of 

an Old World origin and the beliefs attached to it are rooted in African religions (Voeks 

1997).  Although it‘s often assumed that use of magic plants in Amazonia communities 

is the product of Amazonian indigenous tradition, several magic plants found in modern 

rural Amazonian communities are actually of Old World origin.  With the Columbian 

exchange, several species were introduced and adopted because of their cachet as 

exotic plants, and believed to potentially have greater powers for healing and magic.  

During a visit in the community of São Joaquim, I learned that cowboys sometimes 

placed a stalk of rue behind their ear to protect them while working.  In the community of 

Auará Grande, an affable fellow named Mario told me that rue was used to protect 

people from mau olhado and olho gordo.  Mario also said that the oldtimers (os antigos) 

believed that you had to steal a cutting of rue if you wanted to plant it in your yard, 

otherwise it would lose its effect if it was knowingly loaned from someone (Fieldnotes 

October 2009).  This presents a unique irony that could be appreciated in a Levi-

Straussian structural analysis: you have to steal a magical plant that protects you from 

others‘ covetousness. 



 

125 

A plant also cultivated because of its power to repel is known as ―comigo-

ninguem-pode,‖ loosely translated as the ―don‘t mess with me‖ plant (Dieffenbachia sp.).  

Comigo-ninguem-pode is a common ornamental that can be purchased even at garden 

stores in the United States.  It‘s particularly shade tolerant and can be kept indoors, 

although in Amazonian homegardens it is often kept close to the home.  On a visit to the 

community of Floresta, I asked a young woman about some of the magic plants in her 

garden, and I learned that comigo-ninguem-pode was not just cultivated for aesthetic 

reasons, but also used to keep unwanted guests or enemies away from the household 

(Fieldnotes: January 28, 2010).  I shared with her that it also contained potent toxins.  

Referred to as ―dumb cane‖ in English, the leaves of the plant contain Calcium oxalate 

and if chewed, it can leave an individual‘s capacity for speech severely impaired.  The 

potential toxicity of the plant is most likely linked to its symbolic power.  I initially found it 

fascinating that it was kept as a sentinel outside of people‘s homes, but as I spent more 

time in rural communities in Borba, I began to appreciate the plant‘s symbolic use as I 

found that problems with thieves were common in many communities.  I realized that 

plants like comigo-ninguem-pode represented ways of coping with threats from 

undesirable characters in the community at least in an indirect and deflected manner.  

And as I found in a brief visit to the Peruvian Amazon, individuals who commanded a 

heightened knowledge of plants and were considered curers or witches, were less likely 

to be crossed by other community members.  Therefore, the ability to command or 

exploit the symbolic power of plants can sometimes translate into real power. 

Another curious plant that fits in this category is known locally as poraquê 

(Unidentified sp., Araceae family) named after the Amazonian electric eel (Figure 5-4).  I 
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learned about the plant while visiting with Dona Maria Guadalupe in the community of 

Vila Gomes, who was one of the few people who talked openly about magic plants 

without a tinge of self-conciousness (Fieldnotes: January 29, 2010).  Most other people 

I interviewed chuckled awkwardly when I asked about the subject either because they 

found it to be silly or they were embarrassed to discuss what may be perceived as 

superstition by outsiders.  Dona Maria‘s sons laughed a little when she told me about 

the different plants, but also helped with a few.  Her son Jorginho showed me the plant 

they knew as poraquê, which they said you could use when playing soccer (Figure 5-5).  

He said that you simply had to tuck a leaf in your belt and if some other player tried to 

body check you, you wouldn‘t feel a thing.  Instead, the leaf of poraquê would repel 

them! 

Beyond repelling soccer defenders or the evil eye, other plants like castanha da 

índia (Thevetia peruviana) are used to repel the physical threats of animals.  The fruit of 

castanha da índia is said to have power to scare off snakes.  Farmers pierce a hole 

through the fruit and tie it to their belt with a piece of string, and it‘s believed to protect 

them as they work in the fields, either clearing a new piece of land or weeding their 

manioc plots.  Poisonous snakes like the surucucu are real threats to farmers, and 

friends told me of numerous horror stories about snake bites. The surucucu pico-de-

jaca (Lachesis muta) is considered the most dangerous, and people commonly say ―if it 

doesn‘t kill you, then it cripples you‖ (Quando não mata, aleija).  Like comigo-ninguem-

pode, castanha da india is a toxic plant and its toxicity is perhaps conceptualized as 

countering that of a poisonous snake.  Moreover, it provides comfort to farmers when 

they must work in fields, to know that they have a charm that may protect them from 
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harm.  An unidentified aroid known as tajá buceta (curiously named after a colloquial 

term for vagina in Portuguese) was found at two households and said to be used to 

protect against snakebite, much like castanha da índia.  Although the actual physical 

capacity of castanha da índia to ward off snakes is not known, the plant, like others 

mentioned before, is used symbolically to cope with the fear of poisonous snakes. 

Plants with Powers of Attraction 

Sometimes interviewees pointed out plants that were kept close to the home not to 

repel threatening animals or the evil eye, but rather to attract money, good luck, or even 

people.  One example is the plant dinheiro-em-penca (Callisia repens), which appeared 

in two homegardens and was said to be used to attract money to the household.  The 

plant is typically kept in a small hanging basket, spilling out over the sides with its 

numerous small leaves, much like an overflowing basket of money.  Sir James Frazier 

described ―homeopathic‖ or ―imitative‖ magic as a form in which one attempts to attain a 

result through its mimicry, and this plant is employed symbolically following the same 

rationale.  Just as some herbalists follow the doctrine of signatures, using plants that 

resemble parts of the body to heal those body parts, an overflowing pot of green leaves 

can similarly be used to bring money into the household.  The plant known as vai-

buscar (Unidentifed sp.), which I found in Dona Nanda‘s garden, was also designed to 

attract money. 

Other plants are kept as good luck charms.  Uecá (Aristolochia sp.) is one of these 

that a young couple told me ―old timers‖ used to attract good luck.  The plant iraporanga 

(Unidentified sp.) has more specific purposes as it is used by fisherman to ensure a 

successful outing on the region‘s lakes and rivers.  In the rainy months of January, 
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February, March, when lakes are flooded and fish are relatively scarce, fishermen can 

always use a little luck. 

Some magic plants are used to attract people.  Jiboia (Scindapsus aureus) is a 

small creeping plant similar to ivy that‘s named after the boa constrictor and is believed 

to attract ―good‖ people to a home.  Since snakes are widely hated or feared by 

Amazonians, I thought it to be somewhat counterintuitive that a plant named after a boa 

was believed to attract people.  I considered that the plant may have been given the 

name because of its winding, snake-like gestalt, but I later learned that it‘s attributed to 

the fact that the boa is known for hypnotizing its prey (N.J.H Smith, pers. comm.)  

Curiously, I found that the owner of a general store in the town of Borba kept a small 

dead boa constrictor (the animal) preserved in a jar because he said it also helped 

attract customers.  I jokingly wondered to myself if lowering his over-inflated prices may 

have been a more effective tactic. 

One of the more comically powerful plants described to me was cachorrinho 

(Caladium spp.) or the ―puppy plant.‖  A young woman pointed the plant out to me in her 

yard and said it was good for a married man to keep around his house.  I inquired as to 

why and she told me ―because his wife will follow him around like a puppy, responding 

to his every command!‖ (Fieldnotes January 28, 2010).  Although we laughed about 

this, later reflection made me consider a more serious reason for its symbolic usage.  In 

rural Amazonian communities as in most societies, infidelity is a major concern among 

couples.  For this reason, the cultivation of cachorrinho may be a way for a concerned 

husband to indirectly confront his doubts of his wife‘s infidelity, or perhaps serve as a 

guilty reminder to his unfaithful spouse. 
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Plants with Power to Heal 

When asking about pião roxo and plants used against the evil eye, I found that 

many respondents also discussed plants they kept in their gardens that were used in 

healing baths, or banhos. Many of the same plants used to ward off the evil eye were 

used for banhos including pião roxo, pião branco (Jatropha curcas), cipó alho (Mansoa 

alliacea), mucura-caá (Petiveria alliacea), and rue. In addition, japana (Ayapana spp.), 

manjericão (Ocimum basilicum), cuia-mansa (Alternathera tenella), alfavaca (Ocimum 

micranthum), cravo (Tagetes spp.), hortelã (Mentha spp.), jambu (Spilanthes acmella), 

and uecá were used in healing baths.  These banhos are usually used to treat infants 

and children either when they catch colds or are cranky, but they are also commonly 

employed when children are afflicted with folk-illnesses like quebranto or vento caido 

(see Fraxe 2004; Smith 1996).  Much in the same way that these plants protect the 

household from their neighbor‘s envy, baths of the leaves of these plants are used to 

heal children that may be affected by envious or excessively affectionate neighbors and 

strangers, the sources of these folk illnesses (Figure 5-7).   

When I asked my friend Dona Nanda about how she learned to use plants in 

healing baths, she told me that she had learned when she had kids: ―When we have 

kids, we have [to learn] to do everything‖ (Fieldnotes: April 2010).  Lacking medical 

assistance, learning home remedies for common problems and illnesses is a critical skill 

for young mothers.  I later heard other women, report similar stories, explaining that 

they learned from their mothers when they had children. 

In some cases, magic plants are used to bathe adults, particularly those that are 

acting irrationally or in a bad mood.  One woman told me that cuia-mansa was used to 

bathe a man when he‘s angry and belligerent, and supposedly it has a calming effect.  
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In the town of Borba, when a friend‘s family held a birthday party for him, he spent the 

day drinking and began acting irrationally and aggressive. His mother grabbed some 

leaves of pião roxo from the yard in attempt to give him a bath in the hope that it would 

calm him down. 

In other cases, banhos are used to treat panema or panemice.  Panema is an 

Amazonian cultural concept that can be understood as a form of bad luck.  In rural 

Amazonian, panema is most commonly described when an individual has difficulty 

hunting game or catching fish (Smith 1996: 101).  A number of practices and habits are 

performed either to prevent one from getting panema or to rid oneself of it.  I learned, for 

example, that I was not supposed to walk on the scales of the pirarucu (Arapaima 

gigas) or the aruanã (Osteoglossum spp.) fish because they could give me panema.   

To free oneself of panema, some women told me that baths made with the vine 

known as cipó alho were best.  The plant‘s leaves release a pungent garlic smell when 

crushed, which give it its name ―the garlic vine.‖  A plant with a similar odor is mucura-

caá (Petiveria alliacea) or the ―possum plant,‖ which is used for the same purpose 

(Figure 5-6).  In Western Amazonia, it is sometimes prepared with the hallucinogenic 

plant ayahuasca in a ritualistic cleansing practice against witchcraft (McKenna et al. 

1995). 

One common characteristic of many of the plants used in banhos is their distinct 

smells and aromatic qualities when crushed and mixed in water.  After interviewing a 

woman named Ivanice and asking several questions about such plants, she did her best 

to sum up the tradition of banhos: ―I was raised with my parents doing this when we 
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were sick.  They bathed us with stinky plants!  Well, I guess they smell good to some 

people‖ (Fieldnotes June 20, 2010). 

Contribution of Magic Plants to Overall Species Diversity 

Of the 185 total useful species identified in this survey, 48 species of plants could 

be considered to have supernatural influence or, at the very least, are used in practices 

related to supernatural beliefs (Table 5-1).  In other words, 26% of the plants identified 

in this research had uses that were symbolic or related to magic.  28 of these species 

are native to the Americas while 14 are exotics, and 6 are of unknown origin.   

With regards to their usage, 12 species were cultivated because of their powers to 

repel, with 8 plants used specifically to ward off the evil eye.  6 species of plants were 

used because of their powers of attraction, 3 of which were used to attract luck or 

wealth while the remaining 3 were used to attract people.  31 of these species were 

used in healing baths to treat folk illnesses.  A large portion of these plants were 

identified as having multiple purposes. 

The most common magic plant from this survey was pião roxo, found at 30% 

percent of those households surveyed (41 out of 138). The other most common plants 

were: capim cheiroso (18.8% households), pimenta malagueta (16.7%), alfavaca 

(15.9%), chicoria (13.0%), mastruz (12.3%), pião branco (10.9%), and coirama (10.9%).  

14 of the species identified occurred at only one household. 

Of these most common species, it must be noted that the majority of these species 

are also used in contexts unrelated to healing or magic.  For example, capim cheiroso 

(lemon grass) is often prepared with hot water to make tea.  Pimenta malagueta, the 

third most common species, is most frequently used as a condiment or prepared in hot 

pepper sauce.  Chicoria and alfavaca are also used as spices in soups and fish stews.  



 

132 

To describe these plants as strictly ―magic‖ plants would be misleading since they have 

other roles and uses in daily Amazonian life.  The varied use of these species speaks to 

the inherent ―messiness‖ in their classification and ambiguous nature of many magical 

or symbolically-significant plants. 

The Ambiguous Nature of Plants Used for Magic and Healing 

When I first learned about pião roxo and began questioning farmers who had the 

plant in their yard, I found that the reasons for its existence on the property often varied.  

While visiting Pedro, a newcomer to the agricultural settlement outside of the town of 

Borba, I started chatting with his wife about magic plants to see if she had any 

interesting insights.  She said that pião roxo was one of the plants that she knew was 

used to ward off the evil eye, but she told me that she hadn‘t planted it in their yard, it 

had simply appeared there.  When I asked other informants about pião roxo after 

spotting it in their yards, many also told me that the plant appeared without their having 

intentionally cultivated it.  Since pião roxo is a weedy species, it isn‘t always actively 

planted, and can often be found as a volunteer in homegardens. However, if the plant 

was completely unwanted, it would likely be removed since most households keep the 

area surrounding the house (known as the terreiro) cleared to prevent snakes or other 

pests from having a place to hide.  In this way, pião roxo is often adopted through a 

passive form of cultivation that is common practice in much Amazonian gardening.   

The ambiguity that exists in the way in which pião roxo is cultivated mirrors the 

same ambiguities that exist in the reasons behind its propagation.  Some families said 

they had planted pião roxo in their yard specifically to protect the home from the evil eye 

while others said that they used it in banhos or in home remedies.  Some people 

rejected the idea that they would have planted it to protect their home against the ―evil 
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eye,‖ although I suspected that it might have been one of the reasons they planted it.  I 

later found several other plants that I placed in these categories that were cultivated for 

more than one reason or purpose.  As described above, plants that were used to protect 

the household can also be used medicinally or in healing baths.  It can be argued that 

the power of a plant to heal is directly linked to its power to ward off the evil eye.  

Mucura-caá, for example, serves many purposes as it is used in healing baths, but also 

kept to ward of the evil eye, and in other cases it‘s used as a compress on a wound.   

Because of the ambiguities described above, it is difficult to create clear-cut 

categories of plants that are used strictly utilized for magical reasons and others for 

homeopathy.  These ambiguities also relate to the fact that traditional healing and magic 

are interchangeable in many societies in the world.  Since the causes of many illnesses 

are not easily observable outside of Western science, they are attributed to supernatural 

forces.  And in many societies, such illnesses are combated with magic plants.  It‘s 

worthwhile to recall Evans-Pritchard‘s observation among the Zande: the word for 

(magic) plant and medicine was one and the same. 

As I was writing notes on an earlier draft of this chapter, a neighbor came over to 

pick some leaves of japana from the backyard. The owner of the house and my friend, 

Dani, had numerous plants in the backyard that were used in baths and healing 

practices, many of which she had inherited from her mother.  Dani denied using plants 

to ward off the evil eye, and said that she used them simply as herbal remedies.  But I 

reminded myself that Dani was a nurse in town and probably had a different relationship 

to healing and medicine, which perhaps made her feel uncomfortable entertaining the 

notion that her use of plants could be more closely related to ritualistic and spiritual 
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practice than to Western biomedicine.  Although some of the plants described in this 

chapter have known medicinal benefits in Western science, I would argue that most are 

used today because of their socio-cultural value in the practice of healing.  Yet 

regardless of the way they work their magic, on numerous occasions, I found friends, 

neighbors, and acquaintances stopping by Dani‘s house to pick a few leaves or sprigs 

of plants to bathe sick children or help an ailing relative. 

Magic Plants and Religion 

The relationship between religious belief and the use of magic and healing plants 

is also critical to this discussion.  At the onset of this chapter, reference was made to a 

description of the use of ―magic/medicinal‖ plants in Folk Catholicism, a blend of 

Catholicism with Afro-Brazilian and Amerindian relgious belief and practice.   Many of 

the communities I visited had a loose affiliation with the Catholic Church and arguably 

practiced some form of ―Folk Catholicism.‖  In these communities, the use of plants to 

ward off the evil eye, for example, was not uncommon.  However, on a visit to a 

community that had adopted an Evangelical Christian church, I found a very different 

relationship to magic plants.  When I asked about their use, one household head told 

me matter-of-factly: ―Now that we know the true word of the Lord, we no longer believe 

in those things‖ (Fieldnotes June 2010).  In my interactions with other Evangelical 

Christians, I noted a similar attitude in which the use of magic plants was deemed 

superstitious, or perhaps in some cases, even un-Christian.  Rifts between Evangelical 

Christians and Catholics led to the fissuring of more than one community I visited, and 

the use of magic plants is just one of many practices that demonstrate such divisions.  

Much could be written about tensions between these groups, but what is of particular 

interest here in the potential effect religious belief and practice may have on 
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agrobiodiversity.  If the tendency of Evangelical Christians is to abandon the use of 

plants associated with folk Catholicism, it could lead to a serious decline in the diversity 

of species managed in rural communities.  Yet it is also equally possible that those 

species of plants associated with Folk Catholicism will continue to be cultivated by 

Evangelical Christians, while their uses, and the rationale behind such uses, are 

adapted to their new beliefs. 

Conclusions 

The use of magic plants in Amazonian communities represents more than an 

anthropological novelty; it has important implications for understanding the maintenance 

of Amazonian biodiversity. This chapter demonstrates that many of the plants managed 

on smallholder farms in Borba are valued not strictly because of their direct economic or 

material benefits, but because of their symbolic use and role in socio-cultural practice.  

If conservation of Amazonian agrobiodiversity is truly a concern of non-Amazonians, 

then the socio-cultural value that Amazonian peoples attach to such useful plants 

demands recognition and consideration.  Although some conservation-minded 

entrepeneurs have introduced products derived from Amazonian plants into foreign 

markets in the hope that they may support and sustain their use, this is a less than 

reliable solution for supporting the bulk of Amazonian agrobiodiversity.  A more 

reasonable focus may be a turn toward understanding and encouraging practices of 

Amazonian communities that sustain agrobiodiversity, including the use of magic plants.  

It is reasonable to believe that the social practices and cultural values associated with 

magic plants are critical to the continued maintenance of Amazonian agrobiodiversity. 
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Figure 5-1. Pião Roxo, a plant used in healing baths and to ward off the evil eye 

 
Figure 5-2. Rue, an Old World plant used to ward off the evil eye 
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Figure 5-3. Poraquê, the electric eel plant, used to protect oneself when playing soccer 
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Figure 5-4. Mucuracaá, the possum plant, commonly used in healing baths 
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Figure 5-5. Chumbinho receives a bath from his cousins (Puruzinho, August 2010) 
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Table 5-1. List of species used in magic and symbolic practice in Borba, AM, Brazil 
Family Scientific Name Local Common 

Name 
English Name Native / 

Exotic (1/0) 
Origin Magic Use Other 

Uses 
#HH 
Present 

Agavaceae Sansevieria trifasciata 
Espada de São 
Jorge 

Snake plant 0 
Old World 
(Africa) 

repel ornamental 2 

Amaranthaceae Alternathera tenella Cuia-mansa  1 
South 
America 

banho  1 

Amaranthaceae 
Chenopodium 
ambrosioides 

Mastruz Wormseed 1 Mesoamerica banho medicinal 17 

Annonaceae Annona montana Araticum  1 Amazonia banho food 6 

Apiaceae Eryngium foetidum Chicoria  1  barnho condiment 18 

Apocynaceae Thevetia peruviana 
Castanha da 
India 

 1 Andes 
repel 
(snakes) 

ornamental 4 

Araceae Caladium sp. Cachorrinho  1 
New World 
Tropics 

Attract 
(people) 

ornamental 1 

Araceae Dieffenbachia seguine 
Comigo-
ninguem-pode 

 1 Neotropics repel ornamental 1 

Araceae 
Scindapsus aureus 

Jiboia Ivy 0 
Old World 
(Asia) 

attract 
(people) 

ornamental 1 

Araceae Unidentified taja-buceta    
repel 
(snakes) 

ornamental 2 

Araceae Caladium bicolor Vence-tudo Caladium 1 
South 
America 

banho ornamental 1 

Araceae? Unidentified Poraquê  ? ? repel ornamental 1 

Aristolochiaceae Aristolochia sp. Ueca'  0 Old World 
attract 
(luck) 

ornamental 1 

Asteraceae Vernonia condensata Boldo japonês  0 Old World banho tea 1 

Asteraceae Tagetes spp 
Cravo; Cravo de 
defunto 

Marigold 1 New World banho ornamental 4 

Asteraceae Spilanthes acmella Jambu  1 Amazonia banho food 7 

Asteraceae 
Ayapana sp. (formerly 
Eupatorium ayapana) 

Japana  1  banho  9 

Asteraceae Pluchea sagittalis Marcela  1 Americas banho medicinal 4 

Bignoniaceae Mansoa alliacea Cipó alho Garlic vine 1 Amazonia banho  9 

Bignoniaceae Arrabidea chica Crajiru  1  banho medicinal 3 

Commelinaceae Callisia repens 
Dinheiro-em-
penca 

 1 Neotropics 
attract 
(money) 

ornamental 2 

Costaceae Costus spicatus 
Pobre Velho; 
cana mansa 

 1 
South 
America;  

banho  2 
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Table 5-1. Continued 

Family Scientific Name Local Common 
Name 

English Name Native / 
Exotic (1/0) 

Origin Magic Use Other 
Uses 

#HH 
Present 

Crassulaceae 
Kalanchoe pinnata; K. 
brasiliensis 

Coirama; escama 
de pirarucu 

 0 
Old World 
(Africa) 

banho medicinal 15 

Euphorbiaceae Euphorbia milii Coroa de cristo 
Crown of 
thorns 

0 Old World repel ornamental 1 

Euphorbiaceae Jatropha podagrica Pião barrigudo 
Gout plant; 
Buddha belly 
plant 

1 Mesoamerica repel medicinal 5 

Euphorbiaceae Jatropha curcas Pião branco  1 Mesoamerica 
Repel; 
banho 

medicinal 15 

Euphorbiaceae Jatropha gossypifolia Pião roxo Bellyache bush 1 
South 
America 

Repel; 
banho 

medicinal 41 

Euphorbiaceae? Unidentified Caboclo roxo  ? ? repel  1 

Lamiaceae Ocimum micranthum Alfavaca 
Amazonian 
basil 

0 Neotropics banho condiment 22 

Lamiaceae Aeollanthus suaveolens 
Catinga de 
mulata 

 1  banho medicinal 4 

Lamiaceae 
Mentha x piperita; 
Mentha sp. 

Hortelazinha Mint 0 
Old World 
(Europe) 

banho 
food; 
medicinal 

11 

Lamiaceae Ocimum basilicum Manjericão Basil 0 Old World banho food 10 

Lamiaceae Pogostemon cablin Oriza; Uriza Patchouli 0 
Old World 
(Asia) 

banho  1 

Malvaceae Gossypium barbadense Algodão Cotton 1 
South 
America 

banho utilitarian 11 

Monimiaceae Peumus boldus Boldo  1 
South 
America 

banho tea 9 

Monimiaceae Siparuna guianensis Capitiu; caa pitiu Fevertree 1 Neotropics banho medicinal 2 

Phytolaccaceae Petiveria alliacea Mucura-caá  1 Neotropics banho  13 

Piperaceae Piper callosum Paregorico; Panquile; Oleo eletrico 1 
South 
America 

banho medicinal 2 

Poaceae Cymbopogon citratus 
Capim cheiroso; 
Capim santo 

Lemon grass; 
Citronella 

0 Old World banho tea 26 

Poaceae Vetiveria zizanioides Patichulim Vetiver(?) 0 Asia banho  1 

Portulacaceae Portulaca pilosa Amor-crescido Kiss-me-quick 1 Americas banho  11 

Rutaceae Ruta spp. Arruda Rue 0 Old World repel  12 

Solanaceae Capiscum frutescens 
Pimenta 
malagueta 

Hot pepper 1 
South 
America 

repel food 23 
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Table 3-2. Continued 

Family Scientific Name Local Common 
Name 

English Name Native / 
Exotic (1/0) 

Origin Magic Use Other 
Uses 

#HH 
Present 

Unidentified Unidentified Jiru  ? ? repel ornamental 2 

         

Unidentified Unidentified Maria bonita  ? ? attract ornamental 1 

Unidentified Unidentified Vai-vem  ? ? attract   1 

Urticaceae Pilea nummulariifolia Mutuquinha  1 Neotropics banho  4 

Zingiberaceae Zingiber officinale 
Gengibre; 
Mangarataia 

Ginger 0 Asia banho 
food; 
medicinal 

7 
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CHAPTER 6 
GENDER AND AGROBIODIVERSITY MANAGEMENT IN RURAL AMAZONIA 

Introduction 

 Among the many socio-cultural factors influencing agrobiodiversity, the 

relationship of gender to the maintenance and distribution of useful plant species is of 

critical importance.  Gender can have a particularly strong influence on plant diversity in 

Amazonian societies where management of species-diverse homegardens is often the 

responsibility of women (e.g., Descola 1996).  While data presented here show that the 

gender of the household head had no significant bearing on the species richness at the 

household level, agrobiodiversity management within households is still very much 

influenced by gender and gender roles.   

In this chapter I highlight the contribution of women‘s activities to agrobiodiversity 

while discussing the relationship of agrobiodiversity management to gender divisions of 

labor and economic production.  I point out that even though the generalization that 

―men work in the roça (manioc field) and women manage the homegarden‖ can apply to 

many households, this generalization also obscures a great deal of variation that exists 

among households.  Looking specifically at the cases of three housesholds, I explore 

and problematize the relationships between gender, household division of labor, and 

agrobiodiversity management.   

Background: Gender, Inequality, and Agrobiodiversity 

In many analyses of gender in agricultural societies in Latin America and other 

parts of the world, it is shown that women are typically bound to the domestic sphere 

where as men often have greater liberty to operate in the public sphere.  For this 

reason, women‘s agricultural production and contribution to agrobioidversity 
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management has been said to go unseen: ―Because most plant use, management and 

conservation occurs within the domestic realm, and because the principal values of 

plant genetic resources are localised and non-monetary, they are largely invisible‖ 

(Howard 2003a: 2).   

It is argued that scientific research on agrobiodiversity has also suffered from 

gender bias as it has generally been blind to women‘s production and agricultural 

management in the domestic sphere (Howard 2003a: 2).  Gender hierarchies and 

inequalities within societies often obscure, underplay or outright deny women‘s 

contribution to agricultural production, agrobiodiversity, and agricultural knowledge.  As 

noted above, women‘s domestic production is largely made invisible in patriarchal 

societies where men position themselves as the ―breadwinners‖ and primary 

representatives of the household in the public sphere.  It is said that, ―women‘s 

subsistence work related to plants is intended to remain in the shadows‖ (Howard 

2003b: 6; italics from original text).   

Looking specifically at gender and agrobiodiversity management in Brazilian 

Amazonia, a case study by Murrieta and Winkler Prins (2003) in the Eastern Amazonian 

community of Ituqui showed that men dedicated most of their efforts to cultivating large 

fields of manioc and other staple crops like bananas, while women were largely 

responsible for management of the quintal (backyard) and jardim (garden) beside their 

homes.  It was observed that although women helped men in the manioc fields, 

homegardens were nearly exclusively managed by women, which they described as the 

―‗feminized‘ part of agriculture‖ (Murrieta and WinklerPrins 2003; see also WinklerPrins 

and Souza 2005).  
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In another study from rural Brazilian Amazonia by Siqueira et al. (2007), it was 

reported that women worked in the manioc fields, planting, harvesting, and processing 

manioc  flour, however their participation in commercialization or marketing was 

typically lower then men‘s.  It was further noted that even though the majority of women 

were active in the household economy, 65.6 percent stated that their main activity was 

―housework‖ while only a mere 19 percent claimed ―farming‖ when interviewed (Siqueira 

et al. 2007: 188).   

In many studies of contemporary Amazonia, the partriarchal norms characteristic 

of rural Amazonian communities are shown to privilege men‘s contribution to the 

household economy, leaving women‘s work ―in the shadows.‖  Yet despite these 

common portrayals of women working under men‘s shadows, often close to the home, I 

found that women‘s roles in agricultural production, and their management of 

agrobiodiversity, varied considerably in the households that I visited in Borba.  Rather 

than finding one generalizable pattern, I found many different patterns of agricultural 

management in relation to gender that could be described and analyzed.  This chapter 

serves as an attempt to sketch out some of these patterns and their relationship to the 

broader management of Amazonian agrobiodiversity. 

Species Diversity by Gender of Household Head(s) 

Of the households interviewed, female household heads were interviewed at 33 

households, male household heads were interviewed at 78 households, and both male 

and female household heads were interviewed at 27 households.  Men were clearly 

over-represented in surveys and interviews in large part because it was more common 

for men to address me when visiting communities and individual households.  Despite 

this skewed sample, descriptive statistics demonstrated little difference in the mean 
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number of species managed by the households based on the gender of the household 

representative.  Households with female heads interviewed average 19.4 species 7.6 

while at households with male heads the average was 19.6 species 8.6 with no 

significant difference between the means (t=.145; p=.866).  At the households with both 

male and female heads interviewed, the average number of species was 19.3 8.3 with 

no significant difference between households with only males interviewed (t=.144; 

p=.886) or only females interviewed (t=0.015; p=.988).  This simply demonstrates that 

the gender of the household head interviewed had no significant effect on the 

documented species richness managed by the household.  Despite this, it was made 

apparent that within many households, women and men often managed different plants 

and usually did so in different spaces or areas of management.  Relying on 

ethnographic data and observation, I explore the variation in patterns of management in 

the roça (manioc field) and the homegarden by men and women in three distinct 

households. 

The Roça and the Homegarden 

Case 1: Dona Nanda and Nilo 

While Nilo worked to clear weeds from his roça (manioc field), Dona Nanda, who 

suffered from the onset of cataracts, stayed at home.  Despite not being able to get 

around as well as she once did, Dona Nanda still tended to several species of plants 

near her home, including several medicinals and ornamentals that she planted and 

managed in her yard.  Unfortunately, I arrived after a record flood, and Dona Nanda 

lamented that many of the plants she had acquired over the years had died.  She said 

she had nurtured a colorful variety of flowering plants, some of which she had brought 
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back from the city of Borba, but the river had drowned nearly all of them.  She 

confessed that she felt like giving up on her garden, although I suspected that such a 

declaration was made more out of frustration than actual intent.  And despite the flood‘s 

destruction, I still noticed a few bright ornamentals surrounding Nilo and Nanda‘s home, 

including a pink crape myrtle in the front of the house and the intensely orange French 

marigolds that caught my eye along the side of the yard (Fieldnotes, October 2009; 

Figure 6-1).   

Chatting with Dona Nanda over the course of several days, it seemed that she 

often downplayed her activities in the homegarden, as if she didn‘t consider them to be 

significant or perhaps felt that they didn‘t merit the interest of a foreign researcher.  

Because she often discussed her cultivation of plants in a casual manner, her 

contribution to agrobiodiversity demanded greater attention to fully grasp and 

appreciate.  After a day or two of poking around in her garden, I realized that many of 

the plants that she nurtured had been tucked away or hiding underneath my nose.  I 

learned, for example, that the plants in the backyard growing out of paint buckets and 

small clearings were not opportunistic weeds, but in fact medicinal herbs, some of which 

were being used to treat a visiting friend that was ill (Figure 6-2).  Nilo casually pointed 

out that Dona Nanda understood a bit (―manjava um pouco‖) about medicinal plants and 

their use in healing.  When I heard this, I asked Dona Nanda more about plants she 

used in healing, and only then did I learn about ―caatinga de mulata‖, ―sabogueiro‖, 

―coirama‖, and ―hortelazinha‖ that she had in her backyard, part of the garden‘s diversity 

that I had overlooked in my original survey when I had tallied species in the garden with 

Nilo.  Although I originally intended to avoid ornamentals and medicinal plants in my 
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surveys (the latter because of Brazilian regulations in foreign research), I couldn‘t help 

but recognize their contribution to the diversity of species in the family‘s garden.  The 

experience also illustrated how women‘s management of herbs, ornamentals, and 

medicinals in the homegarden can be overshadowed by men‘s cultivation of market 

crops that are typically planted in more conspicuous roças and orchards.  I also noticed 

that during interviews and surveys, my interlocutors often assumed that I was only 

interested in the cultivation of the primary economic crops typically managed in large, 

less species-diverse fields, even when I tried to impress upon them that any little plant 

that they used and cultivated was of interest to me, including the herbs in (women‘s) 

homegardens.  This tendency in reporting made me think more about the attention and 

prestige given to cash crops managed in large fields while less lucrative useful plants, 

many of which were cultivated by women closer to the home, were ignored.  I also 

considered further how gender and household economics articulated with 

agrobiodiversity and my perception of its management. 

As in the case of Dona Nanda and Nilo, I often observed that species-rich 

homegardens were managed by women, while men were primarily responsible for the 

production of market and staple crops in large fields and orchards.  Yet I also noted that 

women commonly planted manioc even when faced with other responsibilites around 

the house and the domestic sphere.  The recognition of women‘s contribution to the 

household economy varied, depending on the social dynamics within the household and 

the degree to which men were comfortable with women‘s economic independence.  I 

thus came to recognize that while the generalization that ―men work in the roça and 

women manage the homegarden‖ (or that men are the ―breadwinners‖ and women take 
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care of the home) could be applied in many cases, it also obscured the great deal of 

variation that existed in the communities I visited and the households with whom I 

stayed.   

Case 2: Cândida and José 

One of the households where I spent the most time during my 12 months of 

research was in the home of Cândida and José, who lived in a floodplain community on 

Puruzinho Lake.  Thinking about gender roles in agriculture one afternoon, I asked 

Cândida about her perspectives on women working in the homegarden and the roça: 

Cândida: I don‘t like to stay at home, it‘s boring. I prefer to work in the roça. 
It‘s better than washing clothes or dishes. 

Nick: Do most women work in the roça or do they stay at home? 

Cândida: Most work in the roça. 

Nick: What do you like to plant? 

Cândida: I like to plant things in the vegetable garden. Onions, cilantro, bell 
peppers. This year I had a nice little canteiro, but the flood carried it away.  

(Fieldnotes December 9, 2009; translation mine) 

Cândida‘s remarks stand in contrast to the prevailing notion that the roça is a 

predominately male space.  She herself even claimed to prefer work in the roça over 

daily domestic chores.  Yet what‘s also interesting about Cândida‘s response is that 

while she said that she preferred to be out working in the manioc fields, when asked 

about what things she liked to plant, she listed crops that are typically cultivated close to 

the home in a canteiro.   

The canteiro is a common feature of most Amazonian homegardens, often an old 

canoe that is filled with rich black soils to plant chives, cilantro, leafy greens, and spices 

(Figure 6-3).  At the time I interviewed Cândida, her husband José was building another 
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canteiro so that she could plant chives.  She also had tomatoes planted in an area 

cordoned off by fishnet to protect them from her chickens.  She said that on the 

floodplain ―everything grows, all you have to do is plant‖ (Fieldnotes Dec. 10, 2009). 

During my stays at Cândida and José‘s home, I found that Cândida adopted new 

plants from friends and kin that she planted in the yard or the canteiro to see if they‘d 

take root.  In the academic literature, homegardens are justifiably seen as important 

sites of experimentation (Murrieta and WinklerPrins 2003; Stoen et al. 2009; Trinh et al. 

2003).  Unique plants acquired through friends or relatives are planted in areas where 

they can be closely monitored.  Women may also experiment with use of mulch and 

other soil amendments in canteiros, and thus continually build on their knowledge of 

agriculture.  In some instances, successful experimentation with a particular crop or soil 

amendment can translate into a wider application in fields or orchards, thus making 

homegardens important agricultural laboratories.  As a result of this process of 

experimentation, women‘s homegardens tend to harbor a high degree of plant species 

and cultivars, making them sites of ‗incidental‘ agrobiodiversity conservation 

(WinklerPrins and Souza 2005; Zimmerer 2006).  

Cândida seemingly derived pleasure from experimenting in her canteiro and 

tending to her vegetable garden, but she was also responsible for the household‘s 

manioc fields.  José, Cândida‘s husband, helped in her work, but he pointed out to me 

that it was Cândida who had received a loan through the state agricultural extension 

agency to plant manioc and she was the primary caretaker of the roça, not him.  Since 

José was successful selling other agricultural produce and diesel fuel in the community 

and served as the community president, he didn‘t appear threatened by his wife‘s 
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manioc production and her potential economic independence.  Instead, he seemed to 

encourage it, but clearly from a privileged economic position that allowed him to be 

comfortable in doing so. 

In Cândida‘s case, it can thus be seen that even though women typically take care 

of little gardens and canteiros with chives, cilantro, peppers, and tomatoes, women can 

also be the primary caretakers of the household roça.  The converse of this case also 

exists, as there are many men that I interviewed who took to planting herb gardens to 

sell cheiro verde (a mix of cilantro, chives, and chicoria) and cabbage in the city of 

Borba.  For these reasons, I found that gender divisions in agriculture among 

households in Borba could not be easily pinned down.  Some women worked with their 

husbands in the roça while others stayed close to home and tended to a vegetable 

garden or medicinal plant garden; still many others, like Cândida, did both.  

Case 3: Alícia 

Alícia who lived on the opposite end of Puruzinho Lake from Cândida provided a 

different perspective on gender roles in agriculture and the inequalities found in the 

division of labor in many households.  Alícia said that women and men worked 

―together,‖ but she emphasized the point that their work was also different.  According to 

Alícia men cleared the forest for new fields, burned the dried brush and prepared the 

fields for planting.  Women, on the other hand, planted manioc, weeded the fields, and 

harvested the manioc.  Alícia told me that while men were out fishing, women had 

domestic activities: preparing food, taking care of children, cleaning clothes, and doing 

dishes.  And finally when men came home to eat and laze in the hammock, a women‘s 

work didn‘t stop (Audio recordings Feb 2010).   
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Alícia alluded to having problems with domestic abuse, and I later found that it was 

common in many households, although the issue wasn‘t frequently discussed with me.  

Without hestitation, Alícia nonchalantly told me that men often beat or threatened to 

beat their wives if they ever suspected them to be unfaithful, even while the men 

themselves were guilty of their own infidelities.  Alícia told me somewhat sadly, ―Women 

need affection. Sometimes a man thinks it‘s enough to just provide food and work, then 

he goes out at night.  If he doesn‘t give his wife any affection or attention that she 

needs, then she‘ll go out in the street (na rua) to find it.  Men have to understand that.‖  

Alícia said she had problems in the past with her husband beating her or trying to beat 

her but she said that things had improved over time, ―Perhaps because the children are 

older now,‖ she wondered out loud (Audio recordings Feb. 2010). 

In direct contrast with Dona Nanda whom I described at the beginning of the 

chapter as spending the majority of her time close to home tending to her medicinal 

plants and herbs, Alícia dedicated herself to planting manioc and working out in the 

roça.  When I asked Alícia about her homegarden, she said she planted a few tomatoes 

and spices, but otherwise she wasn‘t that interested in taking care of ―little plants‖ near 

the house.  ―I don‘t have the patience for that‖, she said simply, ―my work is in the roça.‖ 

Talking with Alícia I could tell that she took pride in her work in the roça.  After all, 

the farinha she produced constituted the basic foundation of her family‘s subsistence.  

Although Alícia never articulated this directly, I suspected that her independent 

character and self-reliant nature may have also threatened her husband, and could in 

some part explain his desperate use of violence against her.  In her daily work in the 

manioc fields, she demonstrated her ability to successfully support her family, which 
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may have contributed to a struggle for power within the household, both psychological 

and physical.  This struggle may have been exacerbated by Alícia‘s vocalized 

dissatisfaction with domestic chores and her willingness to challenge the notion that the 

woman‘s place was in the domestic sphere.  She, like Cândida, seemed to prefer to be 

out in the roça. 

Discussion and Conclusions 

In most rural Amazonian communities like those examined here, it can be 

generalized that women have greater responsibilities in domestic activites and as a 

result will often work in the homegarden, cultivating ornamentals, medicinals, magic 

plants, and spices.  However, in many households, women also plant manioc and other 

staple crops that can contribute to household subsistence and potentially provide 

important cash income.  In some households economic production by women is 

downplayed or overlooked as men may attempt to assert their role as ―breadwinners‖ or 

women themselves may fail to recognize their contributions to household agricultural 

and economic production.  However, in other households men and women can play 

complementary roles helping one another, or encouraging independent projects.  

Considering the different ways that Dona Nanda, Cândida, and Alícia manage plants 

and contribute to household economic production, it‘s clear that gender roles and 

divisions of labor vary greatly in rural Amazonian households. 

These findings have important implications for the study of agrobiodiversity in rural 

Amazonia.  First, women‘s management of homegardens and their contribution to 

overall agrobiodiversity requires greater attention and investigation.  In the past, 

agricultural development programs and conservation policies focused on market 

production of cash crops that was typically dominated by men, but it is recognized that 



 

154 

women can often manage a larger portion of diversity in homegardens.  Although 

homegardens are typically less designed for market production (although not always), 

they nonetheless represent important resources for household subsistence, 

construction materials, and medicines.  Moreover, homegardens can serve as sites of 

agricultural experimentation that can later yield useful varieties that have market 

potential.  Second, since women‘s roles vary, their management of agrobiodiversity can 

not be easily generalized.  Many case studies argue that women are responsible for 

managing a greater portion of household plant diversity than men, but in rural Amazonia 

this is true in some cases and not in others.  Futures investigation should attempt to 

understand this variation in the gendered patterning of agrobiodiversity management 

and how it may be changing.   

Beyond variation in roles related to agrobiodiversity management, gendered 

division of labor in agriculture and its relationship to household economics and gender 

inequalities is critical to future research.  In many areas of the developing world, the 

general confinement of women in the domestic sphere and the ‗invisibility‘ of their 

production have led women to move out of agriculture, as Howard (2003b) notes:  

Women throughout the global South and in traditional communities in the 
North struggle to maintain their livelihoods, their cultural integrity, status and 
biological wealth, but are very often disadvantaged by gender inequalities 
and bias with households, economies and political systems. It is little 
wonder that many mothers want their daughters to abandon traditional 
occupations and knowledge, or ostensibly to enjoy the advantages of the 
‗modern‘ urban world, and that their daughters are indeed massively 
abandoning the countryside to improve their status (p.42). 

If current concern over agrobiodiversity loss is to translate into effective conservation, 

the gendered nature of agriculture and agrobiodiversity management and their 

relationship to gender inequality must be addressed.  Where women have the tendency 
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to manage a higher diversity of plant species than men, they must receive appropriate 

recognition and potential compensation for their contribution to agrobiodiversity 

maintenance.  If developed industrialized nations are truly concerned over the loss of 

biodiversity and agrobiodiversity, then they must be willing to provide resources and 

implement programs that provide incentives, economic or otherwise, for rural farmers to 

maintain such diversity.  Lastly, if such programs are to be effective, they must 

recognize and address existing social and gender inequalities in ways that are flexible 

and culturally-appropriate.    

 

 
Figure 6-1. Dona Nanda‘s French marigolds 
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Figure 6-2. Rue planted in a paint bucket in Dona Nanda‘s yard. 
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Figure 6-3. Canteiro on the Autazes-Açu River (August 2010)



 

158 

CHAPTER 7 
AGROBIODIVERSITY, AMAZONIAN HISTORICAL ECOLOGY, AND FINAL 

CONCLUSIONS 

I made my first trip to Borba in July of 2003.  At the time, I found nothing more 

interesting about the trees lining the Madeira River than those found on a wooded road 

in my home state of Illinois.  The trees weren‘t exaggeratedly tall and the river, which 

was wide like the Mississippi, made the forest on its banks appear rather insignificant by 

comparison.  I probably didn‘t admit this to myself at the time, but I didn‘t find the 

Amazonian forest to be particularly awe-inspiring, at least not from the deck of a boat.  

However, on my second trip in 2007, after I had taken a general course in botany and 

learned more about the history of human occupation in Amazonia, the seemingly 

monotonous and unremarkable landscape began to unfold and reveal more about itself.  

I started to notice the Breadfruit trees with their distinctly toothed leaves that appeared 

in seemingly undisturbed tracts of floodplain forest (Figure 7-1).  I learned that these 

were living artifacts of the Columbian exchange, having been introduced from the Old 

World along with mangos, bananas, malay apples, and numerous other fruit trees that 

dot the contemporary Amazonian landscape.  Originally hailing from New Guinea, 

Breadfruit trees were naturalized in the Amazonian forest, and they reminded me of the 

historical nature of ―Nature.‖  Although the story of breadfruit wasn‘t necessarily an 

earth-shattering revelation, it represented one tendril of the many tangled and 

overlapping histories found within the forest that were appealing to me.  In this way I 

began to see beyond the brown and green monolithic forest, and I developed interest in 

the stories of individual trees, their habits and lineages, as well as the suites of 

economic plants that had arrived with Portuguese colonists, immigrants from 

Northeastern Brazil, and even early indigenous migrants that hailed from other reaches 
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of the Americas.  I was intrigued by the historical and social forces that helped shape 

the contemporary Amazonian landscape, and I was thus exposed to the ways in which 

the ―cultural‖ and ―natural‖ had become blurred or muddied, much like the silty Madeira 

River itself. 

As I explored the region by land, tromping around floodplain forests, farmer‘s 

orchards, and terra firme palm stands, I found subtle clues of past human occupation 

and disturbance that dated back in some instances to more than a thousand years ago. 

Contemplating the deep historical relationship between humans and the Amazonian 

environment, and the unique ways in which humans and the natural environment 

interact, I became more and more interested in studying Amazonian historical ecology 

and its relationship to the contemporary botanical diversity managed on rural 

Amazonian farms. 

Building off this interest in deep-rooted human-environmental relationships, I 

describe here the biographies of rural smallholders and the histories of the forests and 

gardens managed by their families in the municipality of Borba. I stress the point that 

agrobiodiversity is inherited and passed on within families.  In some cases, inherited 

botanical diversity is exploited for subsistence or commercial production by 

contemporary smallholders while in other cases it is overlooked or even cleared to 

make room for new fields.  In discussing the inherited and historical nature of 

agrobiodiversity in Amazonian forests, I dissect the common dichotomy between 

―anthropogenic‖ and ―non-anthropogenic‖ (cultural vs. natural) forests implied in many 

studies of historical ecology, and I question the use of the term ―non-anthropogenic‖ to 

describe forests without known histories.  Using an alternative perspective, I draw on 
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Deleuze and Guattari‘s metaphor of the rhizome, which argues for the analysis of 

landscapes in states of ―becoming.‖  Translating these perspectives into practical 

application, I argue that historical ecological research should draw on lines of 

intersecting evidence from archaeology, ecology, oral history, and even mythology to 

gather information about the known histories of Amazonian forests that can contribute to 

dynamic maps of knowledge.  To conclude, I expand on these perspectives for new 

ways of ―doing‖ historical ecology and thinking about the evolving Amazonian landscape 

and its agrobiodiversity. 

Inherited Agrobiodiversity  

After spending a hot morning conducting surveys with some members of the 

floodplain community of Santana, I took a break with my research assistant, Maciel.  

Nearby, we spotted Antonio, a young man we had met on our first visit to the community 

a few days prior.  We invited Antonio to drink some soda and eat a few cookies with us 

as we sat in front of his neighbor‘s home that also served as a sort of general store. In 

front of us stood a cacao grove with intermingled rubber trees that shaded the cacao 

from above.  Out of curiosity, I asked Antonio if he knew how old the cacao stand was.  

He said it was more than 20 years old and that his grandfather had planted the cacao 

trees, more than 2 hectares in all, as well as the rubber trees that loomed over them.  

Since Antonio‘s grandfather was now elderly, Antonio made part of his living off the 

cacao his grandfather had planted.  He collected the pods, removed and sun-dried the 

beans, and then sold them to a local buyer that shipped them on to the regional capital 

of Manaus.  My assistant, Maciel, jokingly said that his grandfather had been lazy 

because he hadn‘t left him anything similar to the cacao grove that Antonio had 

inherited. We all laughed.  Maciel continued by saying that when he died, he hoped that 
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his grandkids would remember him because he will have left them something behind, 

maybe even a large orchard from which his grandchildren could make a living from.  

Then, perhaps somewhat ironically, Maciel mused aloud that his grandfather had 

probably been more preoccupied by the thought of his own death than with the future of 

his family (Fieldnotes: June 10, 2010). 

The contrasting cases of Antonio and Maciel show that while the inheritance of 

land is important to rural Amazonians, the plants that are being passed down with the 

land can be of equal or even greater importance.  Snooping around homegardens, I 

found than many women had inherited plants from their mothers, including one of my 

close friends, Dani.  In her backyard, she pointed out a Starfruit tree, the herb vence-

tudo, and a gingeira, among several other plants, and told me that all of the plants had 

been planted by her mother who she claimed ―liked to plant and planted everything.‖  

Yet beyond the physical plants themselves and the successive generations derived 

from her mother‘s original specimens, Dani also inherited knowledge regarding the use, 

cultivation, and management of plants.  Inheriting a diversity of plants is clearly useless 

unless the requisite knowledge to properly manage and utilize them is also passed on to 

sons, daughters, and grandchildren.  Like Dona Nanda in chapter 6, Dani told me that 

she learned how to use medicinal and healing plants from her mother when she herself 

had her own children.  Today Dani continues to use the specialized knowledge of their 

usage, sharing it with neighbors and friends while nurturing the plants that were passed 

down by her mother.  This ―microhistory‖ may not appear to have a significant effect on 

the larger Amazonian landscape, but over time, continual selection and cultivation of 
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individual species can eventually lead to a distinct patterning of agrobiodiversity, and 

thus requires a historical reading. 

Historical Ecology, Biodiversity, and Anthropogenicity 

In response to the environmentally-deterministic bent of earlier Amazonian studies 

(e.g. Meggers 1996), a great deal of current Amazonia research has investigated the 

specific ways in which the environment reflects historical management and intervention 

by humans (Balée 1994, Clement 1999, Erickson 2005, Heckenberger et al. 2008, 

Neves et al. 2003).  The research program of historical ecology has played a critical role 

in this movement as it emphasizes the recursive nature of human-environmental 

interaction, and argues that humans do not simply adapt to their surroundings, but play 

an active role in shaping them through time (Balée 2006).  Human-environmental 

interaction is conceived therefore as a dialogical and co-evolutionary process.   

One of the key questions that has driven research in historical ecology is the effect 

of past human activity on contemporary biodiversity.  Within this research, the historical 

influence of human activity on botanical diversity has received particular attention.  In 

Amazonia and neighboring regions, research by Balée has shown that historical human 

activity had a profound effect on the species composition of contemporary forests.  In 

his article ―The Culture of Amazonian Forests,‖ Balée outlined different forms of 

anthropogenic forests that can be found across Amazonia including palm forests, 

bamboo forests, Brazil nut groves, and liana forests (Balée 1989).  Balée argues that 

historical human management and selection of economic plants contributed to the 

formation of anthropogenic forests in more than 11% of Amazonia (ibid.).   

Studies by the late Darrell Posey among the Kayapo have also been hugely 

influential in this area of research.  Posey demonstrated that in the Kayapo‘s 
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management of savannas (―cerrado‖), they purposely plant trees that enable the 

establishment of forests islands (―apete‖) in what are otherwise largely grasslands 

(Posey 1985).  Similarly, in Central America it has been demonstrated that the Yucatec 

Maya created forest gardens (―pet kot‖) in which they actively selected certain economic 

species for management while excluding others (Gomez-Pompa et al. 1987).  In 

another case study in the Peten of Guatemala, it‘s suggested that much of the 

contemporary forests in that region are anthropogenic, resulting from active 

encouragement and selection of valued economic species by the Late Classic Maya 

(Campbell et al. 2006). 

Much of the research in historical ecology has demonstrated that environments 

once thought of as ―pristine‖ in fact reflect evidence of deep historical relationships with 

humans (e.g. Denevan 1992b).  This research, however, has been critiqued for over-

emphasizing human influence on the environment and making the related assumption 

of human intentionality in environmental transformation (see Balée and Erickson 2005).  

In their rejection of environmental determinism, historical ecologists have occasionally 

overextended their argument in support of human agency by characterizing 

environmental phenomena that are potentially by-products of human activity, as 

examples of ―human engineering‖.  For example, Erickson suggests the anthropogenic 

soils known as Amazonian Dark Earth are the result of ―intentional soil engineering‖ 

through the ―careful production of biochar and management of soil microorganisms‖ 

(Erickson 2008: 171).  Yet few researchers dedicated to the study of Amazonian Dark 

Earth have ventured to make this claim unequivocally (see Eidt 1977; Neves et al. 

2003).  In a separate publication, Erickson further argues that ―understanding the 
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environment as an indigenous creation is much more useful and accurate than the more 

common practices of describing humans as simply ‗adapting to‘, ‗impacting‘, 

‗transforming‘, ‗altering‘, or ‗socializing‘ a static background.‖ (Erickson 2005; italics from 

the original text).  Curiously, Erickson criticizes other anthropologists for treating the 

environment as static, yet his own research privileges the role of humans in shaping the 

environment.  Moreover, in Erickson‘s willingness to describe environments as 

indigenous ―creations,‖ he overlooks the fact that many indigenous groups do not 

necessarily view their management as being intentional (Posey 1992).  

While I am sympathetic to Erickson‘s desire to highlight the remarkable ways in 

which human actions have uniquely shaped the environment, I also fear that such 

fascination with the human footprint on the Amazonian environment can mislead, or 

encourage ―misreadings‖ of the landscape (c.f. Fairhead and Leach 1996).  For 

example, the term ―anthropogenic‖ forest tends to overemphasize the role of humans in 

the forest‘s formation, and ignores the roles of other organisms in the creation and 

existence of the ecological community found in such forests.  This denies the work of 

pollinators, soil microbes, and decaying bodies that contribute humic matter and release 

nutrients crucial to the forest‘s perpetuation.  And although I‘m most interested in the 

human relationship to the Amazonian landscape and the agrobiodiversity found therein, 

I‘ve also confronted the problematics of favoring ―cultural‖ elements and histories over 

―natural‖ ones.  The artificial dichotimization of ―nature‖ and ―culture‖ has been criticized 

and problematized by many anthropologists working in Amazonia (e.g. Descola 1996), 

but nonetheless continues in anthropological analyses.  One November morning while 

visiting a plot of forest with my friend Nilo, I came to revisit this problem. 
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“O Sítio do Manoel”: Historical Ecology and Its Complexities 

As the sun began to rise over the Madeira River, Nilo and I took a small canoe 

with a noisy 5 hp rabeta motor to look at the future manioc field he was clearing on the 

uplands across from the strip of floodplain where he and his family resided.  After the 20 

minute canoe ride across the floodplain lake, we arrived at an area that was occupied 

by high old growth forest.  Climbing up a steep, gravely bank, we arrived to his plot. 

Surrounding us were a number of towering rubber trees mixed in with old mango trees 

and a host of palms clumped together.  Further in the background was a small clearing 

where Nilo had planned on planting manioc.  Nilo explained to me that the land we were 

standing on had been owned by his grandfather who passed the land down to his father 

and later on to him (Figure 7-2).  He said he wanted to post a small sign in front that 

read ―Sítio do Manoel‖ in honor of his grandfather who tapped rubber and planted many 

of the trees that we gazed up at that day.  He showed me stands of andiroba from which 

he was eager to collect fruits so he could make the oil that is highly valued in regional 

homeopathic medicine and the international cosmetics market.  The same andiroba oil 

had also been used by Indians in the past as an equally valuable mosquito repellent.  

Next to the future manioc plantation, Nilo also pointed out the clumps of bacaba 

palms that were found throughout the land, which he described as an old ―Bacabal‖ 

(bacaba palm stand).  Alongside the bacaba palms, we found Brazil nut trees, bacuri, 

and hogplums (taperebá) as well as caiauê and urucuri palms, all signs of past human 

management and/or ―disturbance.‖  Pondering the diversity of useful plants on Nilo‘s 

land, I began to ask him which species to his knowledge had been planted by his father 

and grandfather.  He said that his father and grandfather had planted the andiroba and 

some of the rubber trees which we examined, scarred from years of tappings. Other 
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trees may have also been planted by them, but he wasn‘t entirely sure which had been 

cultivated and which had not. When I asked about the bacaba palm stands, he said that 

they were native or naturally-occurring, but because of their high concentration, I 

questioned whether they were potentially living relics of an old Indian site.  He didn‘t 

seem to discount the idea, and contemplated the possibility.  How was one to know for 

sure? 

Considering what Nilo knew of the biography of that swath of particular forest, it 

was fair to say that many of the economic species that he utilized and managed on the 

land were a direct inheritance from his father and grandfather.  Deeper into the history 

of the land, it‘s also likely that the area had once been occupied by Muras or other 

indigenous groups of the region. Considering that several stretches of Amazonian Dark 

Earth existed nearby, including one site known locally as ―Maloca‖ (longhouse), it made 

this possibility all the more likely.  It was possible that Nilo‘s grandfather had been 

attracted to the land because of the concentration of valuable plants that had been 

concentrated in the area because of past management.   

Pondering the trees before me and thinking about their origins, I began to 

reconsider what it meant for a forest to be deemed ―anthropogenic.‖  Historical 

ecologists have admirably sought to describe and define anthropogenic forests, but the 

designation of a forest as ―anthropogenic‖ can also create problematic simplifications of 

intertwining and complex histories.  Was Nilo‘s plot the result of human management 

from only the past 100 or 1000 years?  Could we (or should we?) distinguish clumps of 

bacaba palms that were the result of indigenous management or disturbance from those 

that had no known history?  
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In examining the biography of a particular tract of forest, it becomes incredibly 

difficult to excise the ―natural‖ from the ―cultural‖ as the processes by which the forest 

came into being at its present state are inextricable and intertwined.  For the study of 

contemporary agrobiodiversity, it‘s important to demonstrate that individuals like 

Antonio, Dani, and Nilo have inherited a number of useful plants from the past and that 

such diversity can be passed over generations like any form of inherited wealth.  The 

degree to which we can usefully distinguish the accreted diversity of social history from 

that which is ―natural‖ is a much more difficult task, and should urge us to develop more 

precise questions about the specificities and particularities of a forest‘s past.  Rather 

than attempt to distinguish cultural and natural forests or ―anthropogenic‖ and ―non-

anthropogenic,‖ perhaps it‘s better to discuss the information we have about such 

forests whether it be archaeological (known material evidence or archaeological soils), 

ecological (distinct patterns of species richness or species oligarchy), or historical (oral 

histories associated with the forest, and its use and management over time).  These 

lines of investigation reveal more about the specifics of a forest‘s past and eliminate the 

need for a dichotomous view of forests, other than perhaps forests of known histories 

and forests ―without history.‖  Since it can no longer be assumed that a given tract forest 

was not managed or touched by human presence in some way, it can only be 

acknowledged that any knowledge of such interaction is unknown.  In our reliance on 

the limited historical knowledge of human interaction with the forest, oftentimes the 

agency of individual trees and lianas that live within the forest are ignored.  This post-

humanist argument is taken up in a recent analysis of Australian aborginal use of fire 

and the adaptation of gum trees to fire: ―…the dramatic difference that hunters and 
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gatherers made to the landscape must be seen not merely as something that happened 

to gum trees but also as something that they did‖ (Franklin 2008: 25).  Franklin goes on 

to write, ―…we can only understand any given organism in relation to the shifting 

networks of objects and other organisms that define it, and although these may best be 

thought of as bundles or rhizomes, even these metaphors may be too foreclosing of the 

essentially open and fluid nature of its ecological being. This shift in emphasis 

undermines our tendency to see organisms like trees as mechanisms, suggesting 

instead that they respond to events and changes in their world‖ (p. 25-26).  Expanding 

on this line of reasoning, I draw on Deleuze and Guattari‘s metaphor of the rhizome 

(referenced here by Franklin) to offer a different approach to thinking about historical 

ecology. 

A “Rhizomatic” Approach to Historical Ecology 

In the introduction to their book Thousand Plateaus: Capitalism and 

Schizophrenia, Gilles Deleuze and Felix Guattari employ the botanical metaphor of the 

rhizome as a model for research and theoretical inquiry.  They point out that unlike roots 

or branches that bifurcate, and are thus dichotomous, rhizomes have the potential to 

move in a multitude of ways and directions: expanding and contracting, occupying, 

abandoning, and reoccupying spaces.  In outlining the characteristics of the rhizome, 

Deleuze and Guattari stress principles of connection, heterogeneity, and multiplicity: 

―The wisdom of the plants: even when they have roots, there is always an outside 

where they form a rhizome with something else – with the wind, an animal, human 

beings (and there is also an aspect under which animals themselves form rhizomes, as 

do people, etc.)‖ (p. 11). 
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Further extending the metaphor with the use of the word ―plateau‖, they write: ―A 

plateau is always in the middle, not at the beginning or the end. A rhizome is made of 

plateaus. Gregory Bateson uses the word ‗plateau‘ to designate something very special: 

a continuous, self-vibrating region of intensities whose development avoids any 

orientation toward a culmination point or external end.‖  Both the rhizome and the 

plateau are metaphors that can be employed to remind us that while we may look for 

clues to understand a given forest‘s past and the human relationships with it, we cannot 

approach our inquiry into these histories as having either a beginning or an end.  

There‘s only a multitude of intersecting, overlapping, and on-going histories.  Drawing 

on distinct lines of evidence as outlined in this chapter is helpful for illuminating some of 

these histories, but we can never naively assume that we will approach a total 

understanding of human relationships with a given tract of forest (if we were to arbitrarily 

cordon one section off) since our knowledge is always partial and fragmentary.  To 

aspire to such knowledge would miss the point, as Deleuze and Guattari note that there 

is no end: ―Unlike the graphic arts, drawing, or photography, unlike tracings, the rhizome 

pertains to a map that must be produced, constructed, a map that is always detachable, 

connectable, reversible, modifiable, and has multiple entryways and exits and its own 

lines of flight…the rhizome is acentered, nonhierarchical, nonsignifying system without a 

General and without an organizing memory or central automaton, defined solely by a 

circulation of states‖ (p.21).  In discussing the work of Deleuze, Escobar (2008) 

reiterates this point: ―Deleuze‘s starting point is that the world is always a becoming, not 

a static collection of beings that knowledge faithfully represents‖ (p.127).  Pondering the 
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notion of ―becoming,‖ I was eventually struck by the fact that Amazonians have their 

own folklorical variation on this metaphor:  the mythical snake known as Cobra Grande. 

Cobra Grande and the Evolving Amazonian Landscape 

On a Saturday morning in November, I accompanied friends on a fishing trip to 

Lago Comprido, a seasonal lake found on an island in the middle of the Madeira River.  

When we arrived, we crossed swamps on fallen logs and then made a short canoe trip 

through a shallow flooded section of forest before arriving to a temporary camp that was 

situated on relatively stable ground.  After getting settled in camp and starting a small 

fire, some of us went to search for a seasonal poço or small pond that we hoped would 

be full of prehistoric-looking bodó fish for our afternoon meal.  As we set off towards the 

poço, we entered a gnarly bamburral full of fallen palm fronds with needle-like spines 

that stuck in our feet.  We then came upon a deep dried creek bed that looked like a 

canal.  We descended into the creek bed and followed its course.  While walking, my 

friend Sapo off-handedly mentioned that the canal we were passing through was a trail 

created by Cobra Grande, the mythical snake of caboclo and indigenous oral tradition.  

Then Sapo‘s brother Broca, who followed behind me, shouted, ―Hey guys, you just 

stepped on a sucuri-ju!‖  In other words, he informed us that we had stepped on an 

anaconda.  I laughed, thinking Broca was joking with me, the gullible gringo.  I turned 

around, slowly walking back towards Broca, but before I could appreciate his joke, he 

stuck his hand down in the mud and unearthed a snake, about 3 feet long. It was, after 

all, a small anaconda.  Sapo grabbed the snake from his brother, held it up, and told 

me, ―There you go, that‘s one of the little ones left behind by their mom, Cobra Grande‖ 

(Figure 7-3). 
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Cobra Grande is a massive snake, much larger than the largest anaconda, and in 

many rural tales it is implicated in Amazonia‘s ever-shifting topography and hydrology.  

Seasonal fluctuations in precipitation results in constant shifts in the size and form of 

regional waterways, and the accumulation of silt on an odd sandbar can sometimes 

lead to the formation of an island over night.  In other cases, a shallow spot on the edge 

of the floodplain may some times form an enclosed pond, trapping fish like the bodo‘ 

that hangout in muddy bottoms.  As Hugh Raffles documented in his thoughtful book In 

Amazonia, a number of Amazonian waterways are carved out by rural Amazonians, 

some being simply cleaned or widened while others are laboriously excavated by 

community work parties.  Amazonian waterways are thus defined by processes that are 

both natural and cultural.  Curiously, when the origin of a channel or furo is ambiguous, 

or no known history is associated with its formation, then it is sometimes recognized as 

the work of Cobra Grande, a supernatural(-cum-cultural) force.  When I talked to one 

affable farmer about the floodplain community where he had been born and where I 

spent time visiting, he told me (without prompting) that the ―old-timers‖ said that the furo 

that connected the floodplain lake to the Madeira River was created by Cobra Grande.  I 

heard the story on other occasions from other interlocutors when discussing the origins 

of channels and cuts that simply ―appeared‖ along the river.  In a more specific context, 

a story about Cobra Grande‘s appearance at the community of Cantagalo (Cock‘s crow) 

was told me to me in numerous occasions.  Many variations of the account exist, but in 

most versions it is told that during a large party, a reveler commits an offensive act that 

provokes the ire of Cobra Grande.  With a whip of its tail it beats the earth causing a 

major crack to form across the front half of the community.  The crack rapidly widens 
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until a massive slab of land breaks off into the Madeira River, hurling unfortunate 

partygoers who were perched near the floodplain‘s edge, and who are subsequently 

swallowed up by the muddy water of the river below. 

If our concern is to understand the Amazonian environment, and the relationships 

that exist within it (i.e. Amazonian ecology in the broadest sense), then there‘s good 

reason to believe that mythologies that speak directly to the shifting nature of 

Amazonian landscapes are important, and must also be considered in our study of 

historical ecology.  Cobra Grande does not exist in the biological way that anacondas 

do, but it exists in the Amazonian imaginary, and the way that many Amazonian peoples 

understand their surroundings.  Jimison, a history student from Borba provided me with 

this insight while sharing stories during a long boat ride from Manaus.  He pointed out 

that Cobra Grande is important for understanding the on-going transformation of the 

topography and hydrology of the region as it lifts islands, pulls banks into the river, cuts 

furos, and weaves new water courses for the river to travel.  As a student of history, 

Jimison argued that oral history complemented science or natural history, and even 

while he himself didn‘t believe that cobra grande was a biological creature that created 

islands or cuts in the river, he recognized that it remained a powerful symbol of the 

evolving Amazonian landscape. 

Just as oral histories, archaeological artifacts, and patterns of botanical species 

are important sources of information for dissecting the history of swaths of Amazonian 

forest, mythologies that explain the seasonal creeks that run through them, the 

rhizomatic waterways that intersect and overlap should also be considered pertinent 

details for the study of the Amazonian landscape.  The story of Cobra Grande is a 
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compelling narrative, much like Curupira and other mythical beings of Amazonian 

folklore.  But the story of Cobra Grande should be recognized as more than just a quaint 

folktale; it is as an important Amazonian metaphor that embodies the idea that our 

surroundings are constantly changing and that the landscape is in constant flux. 

Although we cannot always identify the forces responsible for those changes, an 

imaginary snake can be a useful reminder that they are always present.  In other words, 

Cobra Grande acknowledges what Deleuze and Guattari also point out with their 

metaphor of the rhizome: things are in a constant state of ―becoming;‖ they are 

emergent (p21). 

The reason for applying a ―rhizomatic‖ perspective to historical ecology is not to 

banally point out the endless complexity of the Amazonian environment and the 

relationships that exist within it over time, but rather to illustrate the importance of 

drawing on diverse lines of inquiry to build a broader (although never complete) and 

more dynamic map of the landscape and its ecology sensu lato.  Returning to the study 

of agrobiodiversity, it is clear that diversity seen at present in the Amazonian landscape 

reflects in some part the history (socio-cultural, economic, ecological) of the locale; 

however we must remind ourselves that the landscape and the farms that make it up 

are in a constant state of ―becoming.‖   As household demographics and economics 

change over time along with the evolving surroundings carved by rivers, fish, people, 

and Cobra Grande, the diversity of plants encountered in those landscapes also change 

in turn.  Varieties of cacao are gained and lost with every major flood; some landraces 

of manioc circulate more widely across a region while others disappear altogether.  

Trendy agricultural exports like açai slowly begin to populate the floodplains in little 
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green armies, while other palms like bacaba hide out in the back of the homegarden, 

waiting for their chance to make it big in overseas markets.  Papayas crop up over fields 

of dark soils littered with artifacts while rubber trees, scarred from productive years past, 

wait nearby in the shadows, remembering their ―boom‖ years.   

As pointed out above, botanical diversity encountered on Amazonian farms is 

rarely the sole product of management by its contemporary occupants. Many individuals 

inherit land with an existing diversity of economic plants introduced as early as the Pre-

columbian era or the late colonial period.  Others farmers clear lands near forests that 

have pre-existing concentrations of economic species without known histories.  By 

acknowledging the complexity of these relations, and utilizing diverse lines of inquiry to 

understand them, we can begin to build more complete maps of such landscapes. 

Concluding Remarks: The Anthropology of (Agro)biodiversity 

Studies by anthropologists and social scientists focused on biodiversity and 

agorbiodiversity management are important not only because they provide more 

nuanced information regarding the nature of biological diversity and human 

management of such, but because biodiversity loss is an intensely human problem and 

one that has extreme consequences for our species, and potentially our own survival.  

Biodiversity loss is alarming not simply because of our appreciation for other biological 

organisms or our cultural values attached to other species. It is deeply concerning 

because the endangerment and extinction of other species reminds us of our own 

inherently precarious situation in the world.  If, as the FAO claims, 75% of global food 

consumption is attributed to 12 species of plants and 7 species of animals, then the 

study of agrobiodiversity is more than a simple academic exercise (FAO 1999).  Rather, 

it is an attempt to understand the risk that humanity potentially faces in its increasing 
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focus on a shrinking number of biological species.  Studies such as the present one are 

critical for understanding the influences that contribute to the maintenance and/or loss 

of the many other species beyond those 19 upon which humanity has become so 

reliant. 

Research Questions Posed in Dissertation 

 Through the examination of myriad socio-cultural, demographic, environmental, 

economic, and historical data, this dissertation sought to identify factors that influence 

the diversity of useful plants found on smallholder farms in the municipality of Borba, 

Amazonas, Brazil.  Three general questions were posed in the introduction of this 

dissertation: 

1. What are the primary factors that influence the diversity of plants managed by 
smallholder farming households?   

2. What is the role of social networks and gender roles in maintainance and 
patterning of such diversity?   

3. How does an examination of local and regional history inform our understanding 
of the plant diversity seen at present?   

Primary Factors Influencing Diversity at Household Level 

The chapters of this dissertation aim toward a common denominator in 

understanding the management of agrobiodiversity in Amazonia, namely that it is 

heavily influenced by social phenomena.  As was demonstrated in chapter 3, the age of 

the household head is one of the significant predictors of species richness in part 

because it‘s believed that they‘ve accrued more species over time through their 

interactions with other people, including friends, family, and acquaintances.  In other 

words, older household heads manage more plant species because they‘ve had a 

greater number of opportunities to acquire new plant species through social interaction.  
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Reiterating the point: ―species acquisition is a lifelong undertaking‖ (Perrault-

Archambault and Coomes 2009: 118) 

In addition to the age of the household head, area of land under cultivation is a 

second significant predictor of species richness at the household level.  Simply put, 

households that manage a greater area of land typically manage a higher number of 

species.  This can also be potentially related to maturity in the household lifecycle as 

households with older household heads typically have more available laborers in the 

household which can contribute to household agricultural production, managing a larger 

area and greater diversity of crops.  Furthermore, older and more stable households 

have a tendency to invest in more perennial crops in diverse agroforestry systems, 

whereas younger households focus on annual crops, which limits the diversity of 

species that can accumulate. 

Despite the importance of social and demographic factors, environmental 

influences should not be overlooked.  Environmental habitat was the third primary factor 

identified in this research that had critical bearing on the diversity of species managed 

at the household level.  Intense flooding in the Central Amazon region in 2009 had a 

major impact on much of the agriculture along the floodplains of the Amazon, the 

Madeira, and other major tributaries.  Because of the risky nature of agriculture on the 

floodplain, floodplain households showed significantly lower means of plants species 

under management than households in the more stable uplands.  Upland households 

pointed out, however, that drought in the uplands is much more extreme than in the 

floodplain and can also lead to major crop losses.  Risks are thus inherent to agriculture 

in both environments, but upland households nonetheless appear to benefit from 
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greater stability, which is reflected in the significantly higher mean for species richness.  

In years with less extreme flooding, this difference may not be as pronounced, however. 

A final factor that appeared to be influential in household agrobiodiversity surveys 

is the usage of magic or symbolic plants.  Approximately 25% of the total species 

identified had uses related to the supernatural or symbolic.  This demonstrates that a 

significant portion of plants managed on smallholder farms in Borba are valued not 

strictly because of their direct economic or material benefits, but because of their role in 

social and cultural practice.  These plants are used symbolically in rural communities to 

cope with social preoccupations including infidelity, theft, health, and personal finances.  

Based on ethnographic data and observation, it seems that households that maintain 

these practices are likely to manage a larger variety of species than those that do not. 

Social Networks 

Looking specifically at the diversity of manioc varieties in the municipality of Borba, 

social network analysis was useful for demonstrating the social distribution of such 

diversity.  At the municipal scale, geography and community residence have important 

influences on the patterning of manioc varietal distribution.   However, when looking at 

the individual cases of households at different positions in the network, it becomes 

apparent that general attributes of the household heads also have crucial influence on 

the types of varieties accessed, the ability to acquire new varieties, and the preference 

of particular varieties cultivated.   

At the local scale, geography plays less of a role in varietal distribution as its 

patterning appears to be related more closely to key households that drive exchange 

and the sourcing of manioc varieties.  Households that were seen as expert manioc 

farmers played central roles in the loaning of manioc source material, and had the 
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largest impact on manioc varietal distribution.  However, expert households did not 

manage the highest diversity of manioc varieties.  Instead, households that were more 

peripheral in the exchange network, served important roles in managing and 

maintaining rare and poorly distributed varieties.   

Gender 

The diversity of plant species managed in the household is also very much shaped 

by gender roles and gendered divisions of labor.  Women are often responsible for the 

maintenance of species-diverse homegardens, in which they cultivate ornamentals, 

medicinals, magic plants, and spices.  Nonetheless, many women also plant manioc 

and other staple crops that can contribute to household subsistence and potentially 

provide important cash income.  While in some households men seek credit as the 

―breadwinners‖ and ignore the contribution of women, in other households men and 

women share roles in agricultural production, working together in a complementary 

manner.  Recognizing this diversity in the gendered nature of agricultural practice is 

thus critical for understanding the distribution and patterning of agrobiodiversity. 

Local and Regional History 

As articulated in Chapter 2, contemporary Amazonian agrobiodiversity can not be 

understood without an examination of the region‘s social history. This includes the 

history of indigenous food production and management of Amazonian forests as well as 

the arrival of the agro-export market that commenced in the colonial period and 

continued on with the Rubber Boom, and later jute production.  On a smaller scale, the 

micro-histories of individuals and their families are also crucial to this understanding as 

was found in the cases of Nilo, José, Dona Célia, and other individuals that appeared in 

ethnographic vignettes included in these chapters.  The lands these individuals inherited 
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and the knowledge that they accrued working their lands with their families are equally 

important for understanding agrobiodiversity management and its relationship to ―the 

social.‖  Here in this final chapter, I explored this point further in a demonstrating the 

inheritance of agrobiodiversity and its relationship to reginal historical ecology. 

This dissertation demonstrates how history, social relationships and practice, and 

even cultural beliefs (in the case of magic plants) have important bearing on the 

management of biodiversity in rural Amazonian communites.  In an attempt to steer 

away from potential environmental disaster at the global scale, the significance of such 

findings must be creatively adapted in order to perpetuate socio-cultural practices that 

are useful to agrobiodiversity maintenance and correct those that are largely 

detrimental.  In some ways this is already happening as can be seen in the 

contemporary ―Slow Food‖ movement and the writings of popularized ―philosophers of 

food‖ like Michael Pollan (Pollan 2006, 2008).  What is being demanded by activists and 

writers, such as Pollan, is a restructuring of modern society‘s relationship to food and 

the environment, and our management of such.  This has opened up a discussion 

regarding the restructuring of food systems in the developed world, which are the same 

ones being implemented in the developing world.  However, in order to restructure 

these systems and promote new models, the nature of the problems and threats that we 

face at present must also be confronted and carefully studied.  With this in mind, this 

dissertation represents a step toward addressing these problems by highlighting the 

primary influences that shape contemporary agrobiodiversity and its social nature in the 

context of rural Amazonia. 
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Figure 7-1. The silhouette of a jackfruit tree with its toothed leaves (Vila Gomes, August 

2010) 
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Figure 7-2. ―O sítio do Manoel‖ – Nilo standing in the plot inherited from his grandfather, 

Manoel (Auará Grande, November 2009) 
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Figure 7-3. Sapo holding the small anaconda that we had stepped on in a creek bed 

near Lago do Comprido (November 2009).
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APPENDIX A 
AGROBIODIVERSITY AND HOUSEHOULD SURVEY #1 

DATA: 
No. de entrevista: 

Roteiro de entrevista 
1. Nome: 
2. Idade: 
3. Sexo: 
4. Origem (onde nasceu?) 
5. Quantas pessoas moram na sua casa? 
6. Quantos adultos? 
7. Quantas pessoas trabalham na agricultura (na roca)? 
8. Quantos anos você mora na propriedade? 
9. Qual é a área total do seu lote? 

a. Área de roça: 
b. Área de capoeira: 
c. Área de fruteiras e perenes: 
d. Área de pastagem: 
e. Área de mata: 

10. Tem outra propriedades? No caso sim, quantas hectares em total? 
 

Economia 
11. Quais são as principais atividades de renda? 
12. Qual é a renda mensal da casa? 
13. Vende produtos nas balsas? 
14. Tem acesso a credito? No caso sim, participa em qual programa? 
15. Beneficia do programa ―Bolsa familia‖? 

 
Agricultura 

16. Voce usou fertilizante químico no ultimo ano?  
17. Adubo orgânico? 
18. Herbicida? 
19. Inseticida? 
20. Tem terra preta na sua propiedade? O que você produz nesses solos? 
21. Você participou de mutirão ou puxurum quantas vezes no ultimo ano? 
22. Voce pagou alguem para trabalhar na sua roca no ultimo ano? 
23. Qual é a área de culturas produzidas para o mercado e a área total sob cultivação? 
24. Tem certas culturas que você produz so‘ para o mercado? Quais? 
25. Como você leva produtos para o mercado? Qual cidade? (Borba, Manicore, etc.) 

 
Troca de Sementes e Materiais Vegetativas 

26. Você guarda sementes? 
27. Voce faz suas proprias mudas? No caso sim, de quais plantas? 
28. Você compra sementes e mudas? 
29. De quem voce comprou (ou pegou) sementes no ultimo ano? 
30. Com quem na comunidade você trocou ou pegou sementes ou materiais vegetativas nos últimos 

12 meses? 
31. Com quem fora da comunidade você trocou sementes ou materiais vegetativas nos últimos 12 

meses? 
 
Agrobiodiversidade 

32. Quantas culturas diferentes você tem na sua(s) roça(s)? Quintal? 
33. Quantas cultivares (variedades) de mandioca/macaxiera? 
34. Tem plantas que voce tem para remedios ou associadas com certas crenças (ex. olho gordo)? 



 

184 

LISTA DE CULTURAS (com número de indivíduos de cada uma quando possível) 
R= roça  Q= quintal 
 

Nome Location 
(R,Q) 

Número 
indiv. 

Nome Location Número 

1   26   

2   27   

3   28   

4   29   

5   30   

6   31   

7   32   

8   33   

9   34   

10   35   

11   36   

12   37   

13   38   

14   39   

15   40   

16   41   

17   42   

18   43   

19   44   

20   45   

21   46   

22   47   

23   48   

24   49   

25   50   
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APPENDIX B 
AGROBIODIVERSITY SURVEY #2 

MANIVA 
1. Quantas qualidades de maniva (e macaxeira) tem plantado? Quais são? 

 
 
 

2. Quantos feixos tem plantado de cada qualidade? 

 

 

3. Qual é área total de maniva plantado? 

4. Você tem maniva plantado em que tipo de solo? 

5. Porque você plantou essas qualidades que tem? (e.g. sabor, cor da farinha, tamanho da batata, adaptação 

a várzea ou terra firme, crece rápido) 

 

6. Quais são as características mais importantes de uma qualidade de maniva para você? 

a. Cor da farinha 

b. Sabor da farinha 

c. Tamanho da batata 

d. Resiste pragas e doenças 

e. Atura muito tempo na terra 

f. Ligeiro (produz batata em poucos meses) 

g. Adaptação a várzea, terra firme 

 

7. Quando aparece filhos de maniva, você tira ou mantem na roça para ver se presta? 

8. Você planta maniva da várzea na terra firme? Ou da terra firme na várzea? 

9. Você usa as palavras `fraca´e ´forte´para distinguir qualidades de maniva? 

10. Você já plantou maniva na terra preta? 

 

11. Qual é a diferença da produção da mandioca na terra preta comparado com barro vermelho? 

 

12. Quem são as pessoas na comunidade que tem mais conhecimento de maniva? 

 

13. Você comprou maniva esse ano? 

 

14. Com quem você trocou (pegou ou emprestou) maniva nos últimos 12 meses? USE ROSTER!!! 

 

AGROBIODIVERSITY 

1. Homegarden species abundance. Faz uma lista de especies e  # de cada um: 

 
 
 
 
 
 

2. # de especies na roça e área de roca: 
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MAGIC PLANTS 

1. Tem plantas que usa para banhos? 

 

2. Tem plantas que usa para remédio? 

 

3. Tem plantas que usa para evitar mau olhado? 

 

4. Onde  (ou com quem) você aprendeu usar essas plantas? 

 

5. Onde você conseguiu essas plantas (origem de cada um)? 
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