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Riberefios, the native farmers of the lowland Peruvian Amazon region, subsist in
an ecologically complex Amazonian varzea environment by practicing a highly
diverse agriculture, and following individualistic agricultural strategies. A total of
14 different agricuitural methods, identified as agricultural types, and the varia-
tion in agricultural strategies are described for two villages located at the Ucayali
river. Diversity of swidden-fallow agroforestry on terra firme lands, and of varzea
agroforestry is investigated. Riberefio agricultural diversity and variation in agri-
cultural strategies can be explained as adaptations to the complex and dynamic
conditions of the varzea. The case of riberefio resource use gives reason to ques-
tion several theories that have been formulated about varzea resource utilization.
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STELLINGEN
1

De diversiteit van riberefio landbouw in de varzea weerlegt Ross’ slell.i;lf (The evoluticn of the
Amazon peasantry, 1978) dat tegenwoordig boeren van het Amazone-gebied deze zone voornamelijk
gebruiken voor extractieve doelen,

2

Riberefios voedingspatroon op basis van cassave en vis weerlegt Roosevelts theoric (Parmana:
Prchistoric maize and manioc subsistence along the Amazon and Orinoco, 19300 dat slechts als
gevolg van de introductie van mais in het Amazone-gebied groepen met meer complexe sociale
stratificaties zich konden ontwikkelen.

3

Riberefios onathankelijke landbouw demonstreert dat er geen complexe sociale organisatie nodig is
om landbouw te kunnen bednijven in de varzea, en tevens dat onathankelijke boeren efficiénter met
de ecologische diversiteit en de onvoorspelbaarheid van dit gebied overweg kunnen dan
georganiseserd opererende groepen.

4

De bereidheid van riberefios om, zoals ze gewoon zijn, riskante landbouw-produktiemethoden toe te
passen, zal verminderen als de nu aanwezige mogelijkheden zullen verdwijnen om binnen een korte
tijd de consequenties van mislukte cogstenr op te vangen.

5

Agroforestry-systemen komen minder voor in varzea met haar vruchtbare bodems, maar worden
daar intensiever beheerd dan die op de armere terra firme.

6

De ecologische complexiteit van de varzea en de landbouwdiversiteit van riberefios vereisen een
landbouwplanning en -voorlichting die in eerste instantie gericht zijn op het verbeteren van de
economische situatie van de landgebruikers, en pas in de tweede plaats op het optimaliseren van de
produktie van het gebied.

7

De duurzeamheid van de landbouw is geen objectief meetbare eigenschap, maar een standaard die
nog ie weinig mede gedefinicerd wordt door diegenen van wie de huidige landbouw-
produktiemethoden vaak alg niet duurzaam beoordeeld worden.

8

Het gebruik van niet-hout bosprodukten kan een belangrijke bijdrage leveren aan de economische
ontwikkeling van kleinschalige boeren, maar het is te verwachten dat dit slechts van gering belang
Zal zijn voor het behoud van niet of weinig verstoord tropisch regenwoud.

9

Het gebruik van systeemtheorie in de analyse van landbouw-produktiemethodendie direct en feitel"?'k
beschreven kunnen worden, introduceert een extra abstractieniveau, wat in strijd is met de regel dat
theorieén zo eenvoudig mogeliik dienen te zijn.

10

Vele proefschrifien maken een fase door waarin ze voor een hele lange tijd bijna kiaar zijn.

Wil de Jong. Diversity, variation, and change in riberefio agriculture and agroforestry.
25 oktober 1995.
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GLOSSARY

Acrisols

Agente municipal

Agricultural type

Aguajal

Amerindians

Aquept

Aquoll

Ashaninka

Bank caving

Strongly weathered soils with low CEC and base
saturation similar to Ultlsols FAQ/UNESCO clas-
sification.

Village authority who represent the municipality
to which the village belongs, and who is elected
by the villagers.

Unique site-crop combination which has a typical
set of agricultural techniques, scheduling of ac-
tivities, production levels, risk, and principal des-
tination of output.

Forest which is dominated by the palm Mauritia
[flexuosa, probably an early succesional phase of
varzea forest.

People belonging to native American groups.

Soil which is saturated with water at some period
in the year; Inceptisol suborder USDA classifica-
tion.

Soils with the characteristic of wetness; Mollisol
sub order USDA soil classification.

Peruvian indigenous group related to Campas, liv-
ing in the upper reaches of the Ucayli river and its
tributaries.

Caving of the river bank or levees asa consequence
of water erosion.




Bank-side shoaling

Barbasco

Barreal

Biotope

Bora

Caboclo

Chacra

Chiefdoms

Cocama

Cocamilla

Formation of shoals, shallow places, along the river
levees during high water level, which become mud
flats or sand bars after the receding of the water
during low water level season.

Lonchocarpus nicou, LEGUMINOSAE, a shrub,
which contains rotenone, a natural insecticide, for
which it was grown in the 1940s, but later replaced
by factory produced substances.

Mudflats, which are the deposits of silty sediments
of the Ucayali and Amazon river which appear
during low water level season.

A micro environment with a relatively uniform
land form, climate, soil, and biota.

Amerindian group, living in the border area be-
tween Peru and Colombia.

Rural people the Brazilian Amazon region,
countrepart of Peruvian riberefios (see also
riberefio).

Swidden made on terra firme, and planted with a
mixture of crops, but mainly with manioc.

Socio political organization of a tribal society ruled
by chiefs with limited political power.

Amerindian group living along the upper Amazon
and Ucayali river, now largely integrated in the
riberefio society.

Amerindian group living along the Marafion river,

xi




Conibo

Cowpea

Debt-peonage

Farifa

Fluvent

Fluvisols

Fundo

Gleysols

Ilite

now largely integrated in riberefio society.

Amerindian group living along the middle reaches
of the Ucayali river.

Vigna unguiculata, LEGUMINOSAE, a pulse
commonly planted on sand beaches (playas) in the
varzea.

Work obligation which is emposed on laborers by
debts they have incurred through the purchase of
goods from the employer.

Roasted manioc which was first gridded, washed,
and dried.

Alluvial soils with very simple profiles; Entisol sub
order USDA classification.

Soils deposited by water with very little subsequent
alteration; FAQ/UNESCO classification.

Large agricultural estates in the Peruvian Amazon,
which appeared in the second half of the last cen-
tury, but most of which had been abandoned by
1960

Poorly drained soils with mottled or reduced ho-
rizons due to wetness; FAO/UNESCO classifica-
tion.

Clay sized soil mineral derived from mica, occur-
ring in an environment of relatively high silica and
alumina with partial stripping of potassium of
interlayer.
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Inmv

Lancha

Levee

Loreto

Lovilla

Manioc

Mayoruna

Montmorillonite

Non managed vegetation index, used to measure
the state of the weed vegetation in a forest garden
field in order to assess the weeding pattern.

Passenger and cargo boat of the type which com-
monly travels the larger Amazonian rivers.

Natural embankment, the result of deposits of sedi-
ments which are carried by the river.

North eastern department, the largest administra-
tive subdivision, of Peru.

Name of the small river which flows East of Santa
Rosa, and which joins the Ucayali down stream
from of the village.

Manihor esculenta, EUPHORBIACEAE, a tuber
crop widely cultivated in South America, but also
elsewehre in the world.

Amerindian group which inhabits the area between
the Ucayali and the Yavari rivers.

Clay mineral with expansible layers, occurring in
environments with high silica and alumina concen-
trations with slow moving or stagnant water.

Non managed vegetation index See Inmv.

Over-bank depositions

Qxisols

Deposits of sediment which occurs beyond levees
adjacent to rivers.

Strongly weathered soils consisting of kaolinite,

quartz and hydrated oxydes; order USDA classi-
fication,
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Paleudult

Playa

Point bar

Pre-contact

Puesto

Quichua

Restinga

Riberefio

Ridge

Runa

Sand bar

Swale

Ultisol with old development in a humid moisture
regime; great group USDA classification.

Sand beach, the result of deposition of the heavy
sandy sediments carried by the river.

Pointed sedimentation areas, caused by uneven
deposition in a meandering river.

From before the arrival of the Spanish conguista-
dores.

Smaller estates found alongside the Ucayali or
Amazon river which usually engaged in agricul-
ture, but also extraction, trade, or firewood supply
for steam ships.

Amerindian group inhabiting the upper reaches of
the Napo river

Peruvian word for land on a levee, subdivided in
high and low restinga.

Inhabitants of the Peruvian Amazon, most of which
live along the larger rivers, and who are mostly
small farmers (see also chapter three).

See levee.

Amerindian group living in Ecuadorian Amazon.

Sandy deposits in the Ucayali or Amazon river,
equivalent to playa.

Depression alongside a ridge or levee in the varzea
landscape.
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Swidden

Swidden-fallow

Swidden-fallow agroforestry

Tapiche

Taungya

‘Teniente gobernador

Terra firme

Tropodult

Ucayali

Ultisol

Agricultural field which is the result of slashing a
forest, or shrub vegetation, and which is intensively
cultivated only for one or a few years.

Fallow forest garden, the result of vegetation de-
veloped on land which was previously used as
swidden.

Agroforestry of swidden-fallow, which most often
are actively managed for fruits, pools or other prod-
ucts.

River which joins the Ucayali near Requena, and
which was an important destination for produce
from Yanallpa when rubber was extracted there.

Land use system in which farmers are allowd to
grow annual or semi-perrenial crops on land which
has been planted to trees by a government agency,
until trees are to tall to allow inter-cropping.

Village authority, representing the government on
the village level, elected by the villagers for a lim-
ited period.

Interfluvial uplands of the Amazon lanscape,
mostly of Tertiary or Pleistocene origin.

Ultisol in a continually warm humid environment;
great group USDA classification.

Together with the Marafion river one of the two
main tributaries of the Amazon river.

Strongly weathered low base status, low CEC soils
order USDA classification.
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Varzea Floodplain of the major rivers of the Amazon ba-
sin.
Yagua Amerindian group inhabiting the border area be-

tween Peru, Colombia and Brazil.
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PREFACE

This book is the product of an odyssey which began in 1982 when, as a
doctoral student at the department of forestry, I left for Peru to do six months of
field work, then a curricular requirement at the Agricultural University at
Wageningen. The plan was to work in a project at the Universidad Nacional de la
Amazonia Peruana (UNAP) in Iquitos. It wasn’t clear what I was going to do
there, but I figured that since I would at least learn the Spanish language, the trip
would be worth while. On my return my father counted the time that I had been
away from home: five years, eight months and eleven days. 1 had finished my
studies at Wageningen by correspondence, and had worked at three local institu-
tions in Iquitos, doing research in five different locations in remote parts of the
Peruvian Amazon. My diploma had been waiting for me at the Agricultural Uni-
versity since 1984,

In my third job [ was hired by Christine Padoch, from the New York Bo-
tanical Garden, who had started a research project on native fruits in the Amazon
in collaberation with the Instituto de Investigaciones de la Amazonia Peruana (IIAP)
in Iquitos. ITIAP has a research station at the Ucayali river, the Ceniro de
Investigaciones Jenaro Herrera (CIJH), and we were invited to join in the research
on ribererio agroforestry in nearby villages. Our research results would provide
the information based on which agroforestry trials were to be set up at CIJH. We
started the research in 1985, and soon decided to expand its scoop to more gen-
eral ribererio resource utilization.

The research on ribererfio resource management contributes to two topics
which are of scientific interest: resource management in the varzea, the floodplains
of the larger Amazonian rivers, and resource management of non-tribal indigenous
Amazonian people, a group which until recently had received little attention by
anthropologists. The study appears in the midst of a post UNCED environmental
euphoria, a time in which many ambitious plans for the sustainable development




of Amazonia are being proposed. It is hoped that this work will provide useful
baseline data for any of such endeavors.

A study like this only can be written with the help of many people and in-
stitutions. I wish to thank José Lopez Parodi, the director of the Centro de
Investigaciones Jenaro Herrera, when I did my field work, and who allowed us to
do research in his program. [ also thank Ruperto del Aguila and Marcio Torres
from the same center who assisted in the initial field surveys, as well as my sev-
eral assistants in Santa Rosa and Yanallpa, in particular Pedro Revilla. Funding
for the field work came from Swiss Aid to IIAP, and a grant from the Exxon
Corporation to the New York Botanical Garden. [ also wish to thank Michael
Balick, director of the New York Botanical Garden’s Institute of Economic Botany,
who somehow magically found resources to allow me to come to New York and
write this work. An additional writing grant was provided by the Homeland Foun-
dation. Printing of this book was made possible with a grant from the Pro Natura
Foundation.

More than to anybody else I owe thanks to Christine Padoch. She helped
to think out the research, conceptualize the monograph, and took upon her the
tedious task of reading the first drafts of the various chapters. She also took care
of me when, sometimes, [ felt lost in the vast jungle of New York. The monitor-
ing of the writing was continued by Dr. Oldeman, who kept encouraging me to
discipline myself scientifically during my time in Peru and while in New York,
and who accepted me as a doctoral candidate. There are many people who have
read, corrected, and edited the various chapters: Willa Capraro, Michael Chibnik,
Robert Ewing, Elysa Hammond, Andrew Henderson, Paul Matthews, Judith Mayer,
Marla Potess, Freerk Wiersum and Gail Wadsworth who gave the descriptions for
the soils terms in the glossary. I thank you all very much for your patience and
help. Last but not least, I want to thank the people from Santa Rosa, and Yanallpa,
my friends, who shared with me their knowledge, their wisdom, their happiness,
and sorrows. They often wondered about the purpose of my work, but never ques-
tioned it, and were never impatient with me bothering them, I miss their joy, and
friendliness,

xviii




CHAPTER ONE

VARZEA RESOURCE USE: ECOLOGY AND HISTORY

INTRODUCTION

In most South American countries which have a part of their territory in the
Amazon region, the aspiration persists of developing agriculture in the large areas
of this un-exploited domain. An increasing number of scientists and developers
consider the varzea, or floodplains of the larger rivers of the Amazon basin, as
having great potential for such purposes (Parker 1981; Sanchez 1988; Nascimiento
& Homma 1984; Denevan 1984; Bunker 1984; Smith 1982). The predominantly
fertile soils of the varzea are thought to be promising for agriculture using modern
methods, applying modern technology and fertilizers and pesticides. This expec-
tation, however, is based on the belief that very few people actually live in the
floodplain, that much of its land is under-utilized, and that indigenous agricultural
techniques are incipient (e.g. Wagley 1953; Norgaard 1981; Petrick 1978; Denevan
1984).

Considering the myth of the potential for intensive agriculture which this
ecological zone is supposed to possess, it is quite surprising how little is known
about the Amazonian floodplain areas. Varzea ecology, for instance, is still very
poorly understood. Major ecological studies of the larger South American flood-
plains did not appear until the last decade (Sioli 1984a; Withmore and Prance 1987),
and basic ecological information on vegetation succession and river geomorphol-
ogy is only now being produced (Lamotte 1990; Salo et al. 1986; Kalliola et al.
1987, 1988). The lack of information on indigenous land use practices in the
various parts of the Amazon floodplains is even more surprising. Only a few dis-
persed groups of tribal Amerindians still live there. The larger part of the indig-
enous populations living in or close to the varzea, however, are caboclos in Brazil
and riberefios in Peru. Chibnik (1991) qualifies these two groups as non-Indian,




non-settiers. Caboclos as well as riberefios have mixed cultural origins of
Amerindians, Europeans, and immigrants from other parts of South America (Parker
1985; Padoch 1986). Ethnographers working in the Amazon have been more in-
terested in tribal Indian groups located in remote terra firme areas, or the vast
interfluvial upland areas of the basin, and they have ignored the large non-tribal
river populations. Consequently most studies on indigenous resource management
practices in Amazonia have been pursued in the same habitat. In fact, since sub-
stantial archeological research has been done in the varzea, more has been written
on pre-contact floodplain resource management practices than about contemporary
use.

This book presents a case study on resource management of riberefios in
the Peruvian Amazon, a large part of which takes place within the floodplain. The
complex agricultural and agroforestry practices of the inhabitants of two villages,
namely Santa Rosa and Yanallpa, located on the lower Ucayali river will be dis-
cussed. This study will provide new information on varzea resource utilization,
but its findings also have implications for several of the theories proposed about
varzea resource management in general. For instance, the fact that most riberefio
agriculture is located in the floodplain contradicts other researchers (e.g. Ross 1978)
who think that Amazonian peasants only use the varzea for extractive purposes.
The fact that riberefios operate as independent farmers challenges theories which
say that a complex social organization is required to make agriculture possible in
the Amazonian floodplains (Meggers 1971). The agricultural diversity among
riberefio farmers contradicts Roosevelt (1980) who states that pre-contact varzea
groups could not produce sufficient manioc in the floodplain, or obtain sufficient
protein from fishing to adequately feed themselves, and therefore must have re-
lied largely on seed crop production.

In thig introductory chapter the most important facts and ideas that have been
written on varzea resource management will be summarized. It will briefly an-
ticipate the way in which this study will contribute to the understanding of varzea
resource management, and how some of its findings question several of the ideas
which have been formulated regarding past and present varzea resource use.




VARZEA ECOLOGY AND LAND USE

The division of the Amazon lowland region, the area enclosed by the Guiana
Shield, Central-Brazilian Shield, and the Andes (Putzer 1984), into two ecologi-
cal zones, terra firme and varzea, is largely based on their different geomorpho-
logical history. Terra firme is the land of the Amazon basin above flood level
{Klammer 1984), and this includes most of the basin which is of Tertiary and
Pleistocene origin (Irion 1984; Putzer 1984). The term varzea is used only for the
seasonally inundated floodplain of the Amazontan white water rivers. Varzeas
include the entire area between the rimming valley walls, or interfluvial lands, in
which the river flows across recent alluvium, and in which it changes its channels
(Prance 1979; Denevan 1984). Varzea soils are alluvial deposits of much later date
than soils of terra firme (Roosevelt 1980).

The Amazon river is divided into lower, middle, and upper Amazon (e.g.
Parker 1981; Sioli 1984b). The varzea of the lower Amazon, or the varzea de
mar as Parker (1981) calls it, is subject to periodic flooding caused by tidal influ-
ences of the Atlantic ocean. Subsequently, ecological conditions are different
between the floodplains of the lower Amazon, and the varzeas of its middle and
upper reaches which are subject to periodic flooding caused by the yearly oscilla-
tion of the river level (Parker 1981; Sternberg 1975, Petrick 1978; Sioli 1984b).
The following discussion deals only with the latter varzea areas.

Sternberg (1975:10) calls terra firme and varzea “two basically different
groups of landforms”, indicating not only the differences between the two zones,
but also the ecological pluriformity of each. The two principal processes which
account for the ecological complexity in the varzea are erosion and sediment depo-
sition. Erosion of the river banks, which mostly consist of previously deposited
sediment (Sioli 1984 b), is mostly in the form of bank caving. Deposition may
occur within the channel by bank-side shoaling resulting in muddy or sandy
beaches, or as over-bank deposition which results in the formation of natural levees.
Sometimes building up of levees and eroding of the river bank may occur on the
same sites, but during different periods of the year (Sternberg 1975). In the Ucayali




concave banks are being eroded (Lamotte 1990).

The complex geomorphological dynamics of the Amazonian white water
rivers create a complex landscape in which Denevan (1984: 314) distinguished a
total of 9 different landforms. The most important landforms, also found in the
Ucayali environment, are natural levees, point bars, and sand or mud beaches. Since
the upper Amazon, Ucayali, and Marafion rivers are meandering, and not braided
like the middle and lower Amazon (Goulding 1980; Sioli 1984 b) the shifting of
the river channel here is faster than in the lower parts. Subsequently, varzea lands
in these regions are subject to much faster changes (Parker 1981; Goulding 1980;
Denevan 1984). In the Ucayali deposits of more than one meter resulting from
one flooding season could be observed, while in some places the river channel
shifted laterally up to 50m in a single year.

The floodplain geomorphology results in a varied pattemn of soil quality and
fertility, and in a varied periodicity and length of inundation. Consequently it
contains various landforms and therefore many diverse options for its land use
(Hiraoka 1985a,b; Bergman 1980; Denevan 1984). Denevan (1984) proposes a
typical sequence of floodplain crop production which follows the topographical
varzea gradient from the river side to natural levee to permanently flooded
backswamps. On the mud or sand bars rice and beans are grown. On the levee
foreslopes maize, sugarcane, and jute are the most appropriate crops. Bananas,
manioc, and orchard gardens are found on the tops of the levees. On the back
slopes jute and sugar cane can be grown, while beans, along with pasture, are found
in the backswamps.

PRE-CONTACT VARZEA RESOURCE USE

An evaluation of contemporary indigenous varzea resource use is often based
on its comparison with pre-contact (i.e. before the arrival of Europeans in the
Amazon) resource use. The indigenous population which lived near the varzea
when the Europeans first entered the Amazon region experienced more dramatic
cultural changes than most termma firme groups (Denevan 1976; Meggers 1971). The




introduction of alien diseases devastated most varzea societies and distupted their
way of life (Denevan 1976). Slave raiding by the Portuguese since the early sev-
enteenth century and the establishment of colonies by missionaries also had great
influence on the riverine people. After the expulsion of the Jesuits from South
America in 1767, a new mercantile interest in Amazonia emerged and this inten-
sified the exploitation of the indigenous population (Ross 1978; San Roman 1975;
Parker 1981; d’Ans 1982). Finally the rubber boom, which lasted from about 1870
until 1920, saw large groups of tribal and non-tribal local people being mercilessly
exploited.

Using reports from early travelers (e.g. Carvajal, Acufia, and Fritz), Meggers
(1971) provides a brief description of the Omagua, a group living in large and dense
populations in the Amazon floodplain between the mouth of the Japuri river and
midway between the Coari and Purus rivers. From the reports it appears that they
were organized into chiefdoms with well developed hierarchical authority struc-
tures. The floodplain habitat provided these people with large quantities of game,
fish, and agricultural products, which were obtained with very little labor expen-
diture. Bitter manioc and corn were grown as the principal staples, together with
numerous other crops.

Roosevelt (1989) further investigated pre-contact varzea resource use pat-
terns and distinguished four different evolutionary stages in prehistoric resource
management in Amazonia. The first people who entered the Amazon lived as
hunter-gatherers (1989: 40), followed by semi-sedentary occupations of people who
may have practiced primitive horticulture (1989: 43). The third evolutionary stage
in varzea resource use patterns is that of early horticultural villagers. This stage,
according to Roosevelt, resembles the present-day indigenous varzea patterns, and
it is characterized by reliance on fish, game, and starchy root crops (1989:45). The
increase in population which began several centuries before Christ, led to the last
phase, that of the agricultural chiefdoms.

Roosevelt bases her distinction of the four stages on archeological and eco-
logical evidence. In an earlier publication (1980) she argued that the large popu-
lations who inhabited the floodplains during contact subsisted on seed crop pro-




duction of corn and pulses, and not on a diet of fish with manioc. This subsis-
tence pattern lasted until the native societies were destroyed as a result of contact
with Europeans. During high water periods, according to Roosevelt, fish catch
levels are too low to supply sufficient protein for varzea populations living in
densities as high as the pre-contact groups. Roosevelt (1980: 125) furthermore
argued that manioc is an inadequate staple for the floodplain. Manioc varieties do
not yield significant production in less than six months. Since, according to
Roosevelt, most varzea soils are flooded for half of the year and remain water-
logged for some time longer, manioc can only be produced during a few months
in the floodplain. On the contrary, com can easily be grown in the varzea, as its
growth cycle is completed within four months, and the produce can be stored for
the rest of the year. Corn contains proteins which, when supplemented with pro-
teins from pulses, provide all basic amino acids. Thus, according to Roosevelt,
the chiefdoms could only develop as a result of shifting to subsistence on seed
crop production. The chiefdoms did not rely on fish and manioc as their principal
calorie and protein resources, as was thought previously by Meggers (1971) or
Denevan (1976). :

Meggers, as well as Roosevelt, argue that the pre-contact groups subsisted
in the varzea only because they were able to organize their resource management
calendar adequately. The high flood season required that sufficient food was har-
vested and preserved during low water to bridge the flood-period scarcity of sup-
plies, especially in protein. The unpredictability of the flooding regime required
a tight scheduling of activities. Both these factors demanded that labor was orga-
nized strictly so that labor groups could be allocated to different types of work at
the most appropriate moment. The hierarchical social organization of the pre-con-
tact chiefdoms made this possible (Meggers 1971).

CONTEMPORARY VARZEA RESOURCE USE

Research on contemporary varzea resource use started with a few notable
studies. One of the few Indian groups that has persisted in the floodplain and has




maintained its ethnic identity are the Shipibos in Peru. A detailed description of
their resource management practices has been given by Bergman (1974, 1980),
who provides many data on the use of ecologically different sites, agricultural tech-
niques, labor input, and economic returns. The fertile varzea soils and rich aquatic
resources allow Shipibo farmers to “provide an excellent diet” while only work-
ing between one and three hours per day (Bergman 1980: 288). The principal
staple, however, is plantain, which produces a higher caloric return per labor input
than manioc.

Wagley (1953) briefly describes caboclo subsistence in a study of a Brazil-
ian town on the Amazon river. The caboclos, according to Wagley, grow some
com, rice and beans in the floodplain, but their main agricultural activity is man-
ioc production in terra firme fields. However, agriculture does not yield sufficient
cash income, and most caboclos are therefore involved in extractive activities as
well. The most important of several collected forest products is rubber (Hevea
brasiliensis). Other authors give similar descriptions of the caboclo’s main focus
on terra firme manioc production together with extractive activities in the varzea
(Parker et al. 1983; Frechione et al. 1989; Norgaard 1981; Petrick 1978, Barrow
1985). The floodplain, according to the same authors, is not significantiy used
for agriculture.

Ross (1978} tries to explain the difference between the well developed varzea
resource exploitation of the pre-contact groups, and the virtual absence of agricul-
ture among contemporary floodpiain inhabitants. He argues that in the process of
acculturation of the indigenous varzea population, much of the knowledge and skill
required to benefit from the varzea environment has been lost. Tribal organization
could not be maintained, and varzea dwellers could not practice any significant
agriculture since they had little time left from their extractive activities. Ross also
stipulates that the caboclos’ solitary existence is the most important factor which
prevents them from practicing varzea agriculture, and their lack of a social struc-
ture excludes the organized labor, required to cope with the constraints involved
with varzea agriculture, especially its high risks. Fluctuation and unpredictability
of flooding add a risk factor to varzea agriculture, which is absent on terra firme.




Thus Ross reasons, although soil fertility is higher in the floodplain, caboclos prefer
to farm terra firme to avoid this risk. Although in some localities in Brazil caboclos
have retumned to the floodplain to start growing jute, or rice (Wesche 1985; Bahri
1988; Guillaumet et al. 1990}, many still hold that floodplain exploitation is vir-
tually absent.

RIBERENO HISTORY

It has been emphasized repeatedly that the non-tribal indigenous population
of the Amazonian ﬂoodplains'received insufficient attention from the scientific
community (Parker 1985; Padoch 1987). This explains partly why many aspects
of varzea resource use are still poorly understood. Only recently, major publica-
tions on caboclos have appeared (Parker 1981, 1985). Extended research projects
on caboclo resource management practices have been carried out in the Amazon
estuary region {Anderson et al. 1985, Parker 1981), but only minor studies have
been conducted in the mid Amazon region (Frechione et al. 1989; Parker et al.
1983). Only a few recent studies focus on caboclo varzea agriculture and
agroforestry close to Manaus (Bahri et al. 1991; Guillaumet et al. 1990). Studies
on the Peruvian Amazon have focussed on specific aspects of its history (d’Ans
1982; Goelob 1982), although only a few include a discussion of the twentieth
century (San Roman 1975; Meyers 1988). Riberefio resource use practices are
briefly discussed by Hiraoka (1985a,b), Padoch et al. (1985), and Padoch & de
Jong (1987, 1989). Chibnik and de Jong (1989) discuss the riberefio labor organi-
zation. Chibnik (1990) evaluated risk and uncertainty in ribereilo rice production,
and he also made an attempt to give a more precise characterization of the several
“quasi-ethnic groups”, or locally born non-Indians of Amazonia, including caboclos
and riberefios (Chibnik 1991).

Padoch {(1986: 4) defines ribereiios as “a rural mixed population of
detribalized Amazonian natives and their descendants, former immigrants from
neighboring Peruvian Departments of San Martin and Amazonas and their descen-
dants, the children and grandchildren of immigrants from other South American




countries as well as from overseas, and the descendants of any unions between
members of the above groups. Very few are recent immigrants, and virtually none
are from non-tropical environments”, Riberefios are the largest group of rural
inhabitants of the lowland Peruvian Amazon region, who live mostly along the
major rivers (Aramburu 1984). The small villages called caserios atre isolated and
usually can only be reached by boat. Most riberefios make a living as agricultur-
-ists, but many also extract forest products or work as wage laborers or traders to
obtain cash income (Padoch 1987). Riberefio agriculture is, for a large part, lo-
cated in the varzea and combines production for household consumption with in-
tensive cash cropping.

The history of the riberefio people and culture is similar to the one described
for the Brazilian caboclos. Both histories are largely determined by economic
events in the region (San Roman 1975; Padoch 1987; Padoch & de Jong 1989).
During the period before the rubber boom, until about 1870, the impact of slave
raiding, forced migrations, and debt peonage on the indigenous river population
in Peru was less than in Brazilian Amazonia. However, during the rubber boom
the Peruvian natives also experienced influences which, in many cases, totally
disrupted their social organization, economic activities, and even cultural identity.
According to Chibnik (1991), the crucial period of the formation of riberefio iden-
tity was between 1910 and 1950, about 100 years after the emergence of the
caboclos as a cultural group. In general, more traces of Amerindian culture still
persist among these Peruvian riverine people than among the caboclos.

RIBERENO RESOURCE USE

During the rubber boom, much agricultural production in the Peruvian
Amazon was abandoned, since large contingents of farmers and farm laborers
became involved in extractive activities. After the rubber boom, however, agricul-
ture was reestablished but in the form of larger estates or fundos to which most
native Indian and riberefio populations became attached as laborers (Higbee 1945;
San Roman 1975; Padoch & de Jong 1990). Besides agricultural production, the




fundo owners engaged with their labor forces in extractive activities every time
that certain forest products were in high demand in the international markets
(Padoch 1987; Padoch & de Jong 1990). Beginning in the early 1960s more and
mote fundos collapsed, and their owners left. Previous laborers on these estates
stayed behind and became independent farmers.

Hiraoka (1985a,b, 1986) shows how riberefio farmers use sites in the flood-
plain which are ecologically very different from one another. These sites can only
be planted with certain crops and require specific farming techniques. He reports
on a total of 14 biotopes which the inhabitants of a village close to Iquitos each
use for specific purposes. A biotope is defined by Denevan (1984: 311) as a mi-
cro-environment with relatively uniform landform, climate, soil, and biota. The
biotopes which are mostly used for agriculture are located on natural levees, on
river islands, and on sand and mud bars. A total of six biotopes are used for ag-
ricultural production. These include the top, foreslopes and backslopes of the
natural levees, mud and sand bars, and river islands. According to Hiraoka (1985
b: 252), in the yearly flooded biotopes seasonal agriculture is practiced, while on
the levee tops a short fallow agriculture with semi-perennials and perennials is
carried out. Different biotopes can be planted to different crops, require different
agricultural techniques, and produce different yields.

RIBERENO AGROFORESTRY

It is now generally acknowledged that practices which can be qualified as
agroforestry are common among many Amazonian tribal and non-tribal farmers
(Posey 1983; 1984, 1985; Denevan et al. 1984; Denevan & Padoch 1987; Ander-
son 1990; Anderson & Jardim 1989; Anderson et al. 1985; Padoch et al. 1985;
Padoch & de Jong 1987; 1989; Hiraoka 1986; Irvine 1987; 1989; Bahri et al. 1991;
Guillaumet et al. 1990). However, agroforestry practices among indigenous
Amazonians have dissimilar characteristics and provide a range of different prod-
ucts and services. The variation of agroforestry practices in, for instance, an area
like the Peruvian Amazon region around Iquitos is considerable (Denevan & Padoch

10




1987, Padoch et al. 1985; Hiraoka 1986; Padoch & de Jong 1987). Both house-
hold and market oriented agroforestry practices have been reported for riberefio
communities (Padoch et al. 1985; Hiraoka 1986; Padoch & de Jong 1987; 1989).
Not only do these systems differ in destination of the output, but also in species
composition, complexity, and management patterns. Agroforestry practices of local
farmers who are more involved with regional economies are suggested to present
more useful models for resource use planners than those found among remote tribal
communities (Padoch & de Jong 1987: 193).

RESEARCH QUESTIONS AND RATIONAL

This book will explore answers to the following questions :

(1) How diverse are the agricuitural practices among ribereiios?

(2) What are the specific characteristics of different agricuitural practices?

(3) How variable are agricultural strategies among farmers within single villages,
and between villages?

(4) How can the variation in agricultural strategies be explained?

(5) How common and diverse are agroforestry practices among riberefios?

{6) How do agroforestry practices differ between villages?

Although studies by Hiraoka (1985a,b; 1986; 1989a) have shown some of
the complexity of riberefio agriculture, much quantitative data on specific agricul-
tural methods found among riberefios is lacking. As a consequence, conclusions
like interpretation of the relationship between biotope diversity and land use, or
the distinction between agriculture in seasonally flooded and non-flooded varzea
lands still needs to be investigated further. After a discussion of the methodology
in chapter two, and an introduction to the research area, viliages, and people in
chapter three, in chapter four a detailed discussion of the diverse agricultural prac-
tices of riberefios will be presented. This chapter will demonstrate that, although
short fallow swiddening does occur on higher levees (Hiraoka 1985 b), this is not
the only type of land use found there. Furthermore, on sites of the lower varzea
the soil quality, elevation, and subsequent yearp ly flooding varies. As a result,
riberefio farmers ceaselessly modify the kind of agriculture, adapting it to differ-
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ent sites. Finally it will also be shown that land use on the same site varies from
year to year as a response to changes in ecological and economic conditions.

In chapter five variation and changes in agricultural strategies of riberefio
farmers will be investigated. Agricultural strategies can be defined as choices
concerning agricultural activities, which farmers have to make in regards to the
allocation of limited resources {land, labor, capital) in order to meet their subsis-
tence needs. In general, studies on agricultural strategies explain agricultural be-
havior of certain groups of farmers (Barlett 1980a). It is also true that agricultural
practices of many traditional societies change in response to intemal or external
influences (Padoch 1982; Roseberry 1989; Cancian 1989). Both variation in ag-
ricultural strategies and changes in these strategies demonstrate adaptations to
certain ecological or socioeconomic environments.

As will be shown in chapter five, the complexity of riberefio agriculture is
partly a result of the variation in agricultural strategies. In addition to long term
changes of riberefio life and livelihood due to increased contact with the outside
world (Hiraoka 1985 b: 265), riberefio agriculture is characterized by a flexibility
which is reflected by changes over short periods. Both variation in agricultural
strategies and flexibility in resource management are related to the dynamic envi-
ronment in which riberefios live. Not only are the land forms ecologically diverse,
but they may also appear and disappear overnight. Market opportunities may
change completely within a very short period. To adapt to those changes, riberefio
farmers modify their agricultural strategies profoundly. The data presented in
chapter five will demonstrate that the variation in riberefio agricultural strategies,
as well as the profound short term changes in these strategies, are adaptations to
the highly diverse and highly dynamic ecological and economic environment of
the floodplain.

In chapter six siwdden-fallow agroforestry in the village of Santa Rosa, and
in chapter seven varzea agroforestry in Yanallpa will be discussed. Although studies
on Amazonian riberefio agroforestry indicate that a variability exists within single
systems usually reported for separated villages, this aspect has not yet been thor-
oughly investigated. Padoch & de Jong (1987) previously indicated that among
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farmers within single villages agroforestry practices may be different. Since
agroforestry practices are common in the Peruvian Amazon, agroforestry options
are apparently available to riberefio farmers, but not all will opt for the same sys-
tems. Understanding this phenomenon will increase the knowledge of the poten-
tial for developing agroforestry systems for this and possibly other regions.

THEORIES ON VARZEA RESOURCE MANAGEMENT QUESTIONED

The results of this study question several of the above outlined ideas on varzea
Tesource use.

Riberefio agriculture is in remarkable contradiction to the supposed absence
of caboclo agriculture in the varzea, as reported by Wagley (1953), Ross (1978),
and Frechione et al. (1989). This contradiction requires an explanation. The main
constraints to varzea agriculture are risk of field flooding, and the limited time
available for cropping varzea lands. The several agricultural methods which
riberefios apply differ in labor requirements and scheduling, destination of pro-
duce, yield level, and risk. By developing numerous agricultural methods, and by
combining those in single farm enterprises, riberefios succeed in lowering the overall
risk and make better use of their available labor. This indicates that agricultural
diversity, variation in agricultural strategies, and agricultural flexibility are adap-
tations to the constraints of the varzea environment. Although many riberefio farm-
ers combine varzea and terra firme agricultural production, it is possible to rely
only on exploitation of the varzea environment.

The example of the riberefios invalidates the argument of Ross (1978), that
caboclos do not farm the varzea because they are unable to coordinate their sub-
sistence activities.

Riberefio varzea utilization furthermore contradicts the need of persons of
higner status to coordinate labor among pre-contact groups in order to provide an
adequate agricultural calendar (Meggers 1971; Roosevelt 1980). Even in areas of
high population densities, riberefios operate independently. Organized labor groups
and festive labor parties are common among riberefios (Chibnik & de Jong 1989),
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but many farmers do not participate in them, and they are not indispensable in
varzea farming. Hiring laborers is generally avoided by riberefio farmers, and it
only occurs for certain cash crop activities (Chibnik pers. com. 1991). Operating
as an independent farmer appears to be a more appropriate way of coping with the
tremendous diversity and dynamics of the varzea environment, rather than operat-
ing in larger hierarchical groups.

The agricultural diversity of riberefios also contradicts Roosevelt’s (1980)
hypothesis concerning the seed crop based subsistence strategies of pre-contact
groups. In chapter four it will be shown that the production of corn and manioc
are not at all incompatible in the floodplain. However, the rate of retumn for pro-
tein per unit of labor for a com crop is not nearly as high as protein yields ob-
tained by fishing, even during high flood (Bergman 1974). Therefore, the example
of sustained floodplain use by riberefios invalidates the theory that larger pre-con-
tact populations could develop only because they changed to a seed based diet.
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CHAPTER TWO

METHODOLOGY AND METHODS

INTRODUCTION

Indigenous agriculture has been studied by scientists from many backgrounds.
Researchers have emphasized different aspects according to their particular disci-
plinary orientations {Spencer 1966). While more orthodox agricultural scientists
have focussed on mechanical and biological aspects of agriculture, other scientists
like agricultural economists, economic anthropologists, geographers, and rural
sociologists have been more interested in socioeconomic aspects of small scale
farming. How diverse the specific aspects of agricultural practices can be is shown
by Conklin (1963) who provides a long list of different research themes that can
be selected when studying shifting cultivation. As a result, little methodological
uniformity exists in research on traditional agricultural systems,

A scientific approach to indigenous agriculture which has received more
interest recently is the systems theory model. Fresco (1986) used this model when
studying shifting cultivation in Zaire. Fresco distinguished different system lev-
els, defined as suprasystem and subsystems, the most important of which are re-
gional systems, farming systems, cropping systems, and crop systems (1986: 47).
To conduct her analysis, Fresco defined a number of observation units for each
system level and specified a set of variables for each unit. This resulted in a sepa-
rate set of data for each system level. Data was derived from various primary and
secondary sources.

A different approach has been followed in studies which are within the ru-
ral sociology or economic anthropology disciplines. In earlier anthropological
studies, attempts have been made to demonstrate the uniqueness of certain people
as a social group (Cancian 1988), or to investigate whether or not economic mod-
els applied in western societies could be used in non-western societies (Plattner,
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1988; Roseberry !988; Johnson 1980; Chibnik 1990; Barlett 1980b). However,
since the 1970s students of peasant agriculture have become concerned with agri-
cultural development issues (Barlett 1980b: 1) and have searched for answers to
research questions similar to those formulated in the present study. Many eco-
nomic anthropological studies investigated how variable natural, social, political,
and economic conditions influence the agricultural strategies of farmers (Barlett
1980a). Which conditions are important and, therefore, need to be investigated,
depends not only on the agricultural systems under study, but also on the ques-
tions which are asked. In Barlett’s words (1980a: 549-550) “The wide range of
variables that affect production strategies derives not only from the compiexity of
choices but also from the diverse research problems that have been addressed.”

The consequence of such an axiom is that even if one accepts the systems
theory approach, it is stiil the specific research questions that determine what in-
formation is needed and how that information is generated. This assumes that
certain practices or processes have their own rationale or causality, which can be
understoed by relating different phenomena in terms of cause and effect. This is
the same approach that system theory uses. A system theory approach divides the
realm of a certain people as far as it relates to their agriculture into different sys-
tem levels. However, the causality of the phenomena described remains the same.
This, in fact, means that using systems theory is not a conditio sine qua non to
find answers to the questions formulated in chapter one.

In retrospect, the following research strategy was followed for this study.
First it was necessary to decide which data needed to be collected. Second, re-
search units were selected, and the variables that had to be quantified were de-
fined. Finally, methods were chosen for the gathering of data. The present chap-
ter describes this process, and the methods that were used to conduct the research.

DEFINITION OF CONCEPTS

A number of concepts are important in this hook. In the previous chapter
agricultural strategies was defined as choices which farmers have to make as to
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the allpcation of limited resources (land, iabor, and capital) to meet their subsis-
tence needs, and as far as these concern agricultural activities. A second con-
cept, discussed in chapter four, is agricultural diversity. Agricultural diversity can
be defined as the combination of different agricultural methods used by a specific,
but delimited group of farmers. A third concept, called the agricultural type, is
also proposed in chapter four. An agricultural type is defined as a unigue site-
crop (or crop mixture) combination, which has a specific set of agricultural tech-
niques, scheduling of activities, production levels, principal destination of outpuf,
and risk. A fourth important concept used in chapters four through seven is man-
agement. Management as an agricultural activity is a more general term than
cultivation. Management can be defined as actively and purposely influencing the
development of vegetations, be they planted or spontaneously occurring individu-
als of a species, in order to derive a certain benefit from this specific vegetation.
Management therefore covers the inteliectnal agricultural decision taking, as well
as the carrying out of a number of cultivation activities such as harvesting, clear-
ing, burning, planting, and weeding or clearing the direct surroundings of indi-
vidual plants.

SCHEDULING OF THE RESEARCH

As the first methodological decision, it was chosen to conduct a long-term
study among farmers in two riberefio villages. Since the study was to be part of
the research program of the Centro de Investigacion Jenaro Herrera, the research
sites had to be chosen from those villages located in the area in which this center
conducts its research (Lopez 1982). This area extends along the Ucayali river
approximately between the town of Requena and its confluence with the Amazon
(Figure 3.1). In April 1985, the several collaborators of the project conducted a
general survey of the villages in the area in order to identify study sites. In each
village a few farmers were interviewed about the most common agricultural prac-
tices in their community. Santa Rosa and Yanallpa, which were chosen as research
sites, represent two different types of riberefio villages. The most important dif-
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ference is their location. Santa Rosa is located on terra firme, while Yanallpa is
completely located within the varzea. Each of the two village types will be dis-
cussed in chapter three. Since both Santa Rosa and Yanallpa are located at about
the same distance from Requena, the regional market and administrative center, it
was expected that market opportunities would be roughly the same in the two vil-
lages. Field work was started in Santa Rosa in June 1985, and in Yanallpa in May
1986. After September 1986 most field work was carried out in Yanallpa, and
only short visits were made to Santa Rosa about once a month. The field work
was concluded in August 1987.

In both villages an initial exploratory period provided an opportunity to
become familiar with the people, the area, and the many different subsistence ac-
tivities. During that period, farmers were joined in their daily activities and many
were interviewed when there was opportunity to do so. This allowed familiariza-
tion with the villagers and their agricultural fields, and resulted in much unstruc-
tured information about resource management. The specific research activities and
methods were developed largely on the basis of this understanding of the people
and villages acquired during the initial period.

SELECTION OF RESEARCH UNITS

Although in research on indigenous agriculture the family or farm house-
hold is often chosen as the basic unit of study (Barlett 1980 a; Wiersum 19883;
Marten & Saltman 1986), single households in Santa Rosa and Yanallpa some-
times consisted of more than one economic unit. For instance, different families
could live together temporarily, or family members might be on their way to be-
coming independent farmers. If more than one member claimed to have his or
her own agricultural fields within a single household, they were each distinguished
as a separate farming unit. Such separate ownership became apparent when mem-
bers of a household were questioned about the fields they possessed. Thus, the
farming unit was selected as the first research unit. In the rest of this book when-
ever the term farmer is used, it refers to such an independent farming unit.
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