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of Amazonia have em-

phusized that some of
the most successful food producing adap-
tations to the rain forest habitat have
been those of the indigenous tribes, and
that consequently we have much to learn
from these “ccosystem™ people. “Refined
over millennia, Amazon Indizn agri-
culture preserves the soils and the
ccosystem ... If the knowledge of in-
digenous peoples can he integrated with
modern technological Know-how, then a
new path for ccologically sound develop-
ment of the Amazon will have been
found™ (Posey, 1982: 18; 1983: 223
(For similar stutements for other tropical
regions sec, for cxample, Nigh and Na-
tions, 1980: Clarke, 1977; Eckholm,
198%: 34.35; and Klec, 1980). In par-
ticular, Indian cultivation is characteriz-
ed by multiple cropping and interaction
with natural vegetation.

Attention has been dj-
rected to several forms of traditional ma-

[ﬂn recent years students

nagement of tropical forest resurces: 1.
the diverse, multistaried swidden (shift-
ing cultivation field) which protects the
soil and allows for Hhabjtat reccovery
under long fallow (c.g., Conklin, 1957;
Harris, 1671); 2. the house parden, or
dooryard garden, also diverse and mul-
tistoried, but with » large complement of
trec creps and with soil additives from
housthoid reruse, ash, and manure (e.g.,
Covich and Nici'crson, 1966); and 3. the
planting. protection, and harvesting of
trail side and campsite vegetaticn (“no-
madic agriculture™ or “forest field="}),
involving  wild, semi-domesticated.  and
domesticated plants (c.g.. Posey 1982;
1983: 241-243). A related type of plant
management is the manipulation and
utilization of swidden fallows, a form of
agroforestry involving a combination of
annuul crops, perennial tree crops, and
natural ferest regrowth.

Swidden-fallos manage-
ment apparently is widespre.. among
Amazon tribes and some local mestizo

———

farmers, but rarely among  colonjy,
farmers. However, it has received little 4.
tention; brief mentions include: Denevyp
(1971: 508-509) for the Campa i
eastern Peru; Poscy, 1982; 1983: 244,
245) for the Kavapé in central Brazil,
Basso (1973: 34-35) for the Kalapalo 1
central Brazil; Fden (1980} for the
Andoke and Witoto in the Colombjan
Amazon; Smole (1976: 152-156) ang
for Harris (1971: 487, 489) ang To.
rres Espinoza (19:0) for the Shuar
in castern Ecuador. & ame observers have
assumed that all tha is involved 15
return to abandoned :widdens to search
for residual crops left from the formes
cultivation, but indications are that ac.
tual management occurs, including plant-
ing and protection as well as utilization
of certain useful wild plants that appear
at various stages of fallow succession.
The purpose of this
paper is to examine the swidden fallows
of an Amazon pative group, the Bora of
castern Peru, with the objective of de-
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momstrating  how  fields are  gradueatly
abandoned  This contrasts  with  most
studies of shifting cultivation which focus
on why fields are abandoied, and which
present a sharp distinction between the
field (swidden) and the abandoned field
(tallow). For the Bora there is no clear
transition between swidden and fallow,
but rather a continuun, from a swidden
dominated by cultivated plants to an old
fallow composed entirely of natural ve-
getation. Thirty-five yvears of more may
be required before the latter coadition
prevails. Abandonment is not a moment
in time but rather a process over time.

Agroforestry is current-
ly receiving considerable attention as a
potentially stable and ecologically viable
form of tropical forest land use (King
and Chandler, 1978; Hecht, 1982; Bu-
dowski, 1981; Salas, 1979; Hart, 19%0:
Spurgeon, 1980). One of the major re-
commendations of the recent U.S. Na-
tional Rescarch Council (1982: 4, 3,
146) report on tronical Jdevelopment is
that the agroforestiy systems of in-
digenous peopte should be studied and
recorded before such knowledaze is lost.
We believe that certain fzatures of Bo
swidden-tallow management can be in-
corporated into systematic models ot
tropical agroforestry systems. Indeed, an
examination of Bora land use indicates
that “agroforestry” is new in name only
to native groups in the Amazon. Under
denser populations in the past { Denevan,
1976, large areas of Amazon forest
may actually have been stages of pro-
ductive swidden fallows, vwhole
components were largely selected  and
Mmanaged. 4 condition Nigh and Nations

Vo
Jotie

, (1980) call “intermediate disturbance™,
~and which Gordon (1969: 69; 1982 73

78) in Panama calls an “orchard-garden-
thicket™ or “tree garden™.

The Rescarch Area

Ficld work was under-

“taken from July to December, 1931, in

the Bora settlement of Brillo Nuevo on

“the Yaguasyacu river, a small affluent

of the Ampivacu river (between the
Nupo and Putumavo) which joins e
Amazon  at Pebas, 120 kiowcters
Thithenst bdquites. The
Station ot the area s

The closest

fal BForest
b station to Pebas s

e -
Hunud oo
meteorofoL-
Franciheo Jde

" Orellana. 75 kilemeters distant. where an

Snual avernee Hf 2,757 nullimeters ot
Srecipitation aas recorded (1964-1972).
There is a distinet seasonal distribution.
fith rains peaking from Decemiber to
May and abating from June through
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but with the driest month
(August)y still having 133 millimeters.
Temperatures  average  around 26°C
throughout the year (ONERN, 1976: 37).
Brillo Nuevo is situated beside ar oxbow
lake formed by the Yaguasyacu The
area is a hilly, dissected fluviel terrace
interlaced  with  numerous  seasonal
streamis. The soils are primarity  deep
Lltisols  (paleudults, tropohumults, and
tropudults), They inclue  red and yellow
clay soils, red and brown sandy soils,
and gley soils (tropaquods) in depres-
sions, rhe Bora prefer to farm the clay
soils  and red sandy  soils  (Gasché,
1879).

Noveniber,

There  were 43 fa-
milies living in the settlement. All are
descendents of tribal groups brought
to the Ampivacu from the Igaraparana-
Cagquetd revion of Colombiz following
Peru's loss of a border war with that
country in 1934, They were rescutled
on land eventually granted to them by
the Peruvian government and to which
they retain commuuity  title,  (The
study was undertaken at Brillo Nuevo,
rather than with a  community long
established in 1ts habitat, because  of
previous  agroforestry  research  there
by project member Salvador Flores.)
The Bora are gradually beiny assimilin-
ed into Peruvian society through mis.

sionaries. commerce, and  access  to
Pebas,  Iquitos, and  Pucallpa.  Bora
villagers speak  Spanish, wear manu-

factured clothing, und market handicraft
items and lumber. Bora subsistence,
however, retains tmany of its traditional
clements, with a reliance on swidden
agriculture, house gardens, fallow ma-
nagement, tishing and collecting, and
hunting, in the high forest. Previous ac-
counts of the Peruvian and Colombian
Bora include Whiffen ('913), Jime-
ez (1933), Forde (1934, Girard
(1958), Gasché (19805, Guyot (1971,
1972, 1973, 1975a, 1975b), and Pa-
redes (1979).

Background: Bora Shifting Cultivation

A brief survev of Bura
agriculture was conducted to zrasp the
fundamental  dvnamies of the
and  to understand  how  cultivation
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mcluding spading, zonction wahin fends
ichacras in Peruy, ard the schedules of
planting, harvesting, and weeding, To-
gether. these aifect the evemual struc-
ture and  composition  of the  faliows
fpurmas in Perud. Almost the entire
area of sillage land is in some stayge of

secondury  forest due to shifting  cul-
tivation since the Bora arrived there 50
years ago. However, high forest begins
at 20 minutes walking distance from
the village and extends northward
across the Colombian border.

Family fields are dis-
persed throughout the forest surround-
ing the communal rmaloca (residence of
the village curaca or ceremonial head).
Fields are often closely clustered be-
cause farmers find it convenient to visii
several on one trip. Most plots are ac-
cessible within 13 minutes on foot from
the maloca; others are across the Ya-
guasyacu and are reached by dugout
anoe. Both  primary and  sccondary
forest are cleared for swiddens. Primary
forest sites are recognized as more
tertile, while secondary forest (fallow)
15 closer at hand and more easily felled.
The oldest clearly identified fallow s
about 35 years of age. There is bo-
tanical evidence, however, of secondary
forest over 40 vears of age. (Fresence
of burted and surface postsherds in-
dicates previous occupation of the arca
at unknown times by unknown Indian
farmers.)

The Bora say that a
minimum of ten years of fallowing is
needed before a plot can be cut and
planted anew. Most swiddews, however,
appear to be prepared from fallows 20
years of age or older. For the Boruy,
one indicator of a fallow ready to be
felled and cropped is a lack of shrub-
by growth near ground level.

Most  fields  are  cut
and ourne . during the months of least
rain;, however a ficld can be prepared
any time the weather permits. Field
sizes range from a fourth of a hectare
to one hectare. Axes and machetes are
the only tools used for felling the forest,
Cutting is  often  accomplished  within
hours by community  work teams, but
individeal fanulies can cut a fticld over
4 period of several days, Otten small lls
are chosen as tield sites, the highest part
of the hill beconunyg the center of the
ficld. Fellen sezetation is allowed to
Jry for swo or three weeks before burn-
Selective cutting, 4 common  ma-
nagement technigque of swidden tarmers,
Boooche Boras Vol bae

WO ds trapical coaar,

S oot
HEAUSNATUR TUS
e ety spaared duning cleanng,
various ey and other usetul tives
commoniy lert noor on the edges of
aew v cleared tields: others mav coppiee
and be prowected (Figure 1),

The Bora plant a wide
variety of crops: (Tuable 1) however the
main stapie s manioc. Some 22 varicties
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ot sweer and bitter manioc are known by
e Borao and wonewly planted field bris-
tles with manioc cuttings spaced 50 to S0
centimeters apatt, The Bora intersperse
peanples fruat tre2s, and minor annual
amongst the manioc. Both
and secdlings of trees are planted. Mi-
nimum spacing for fruit trees is said 1o
be between 1 oand 2 meters. However,
as the planting period muay extend over

rermers torget

Crops seeds

SVCTal Wk dan

Trom

tooder where tree seeds are aireads olants
£ el oDt Diae el Choser toogee

madvertently. Consequently,
ed trees end up growmy virtaalby sde
Slde

@ few plant

Some crops agure-
vated within the fichd, Fruo are
commonly  clustered on high Lund, 1o-
rography permitting. Areas awayv from
nele boundaries, or near  trails.
appear to be preferred sites for these
trees. Patches from 1o 2 meters squaie
are made into planting beds for wbers
on sites selected according 1o ash o
tmhution or Jocal soil varianions, The
Rora recognize varions - oil tvpes. bused
upon texture and color. Cocu iy ulmiost
always plunted in well ended rows nea
trails and rield entry wass,

Peanuts, growsn ir seo-
ond or third vear fields,
using a special management rechnigue.
In 4 small area from which manioc o
recently been harvested. soil (previous-
Iv loosened by manioc growth and root

div

trees

also

are planted

decay) iv o gathered and  pached  into
several dozen mounds measuring from
about 0.3 to 1 meter square. Ashes

brought (o the ficlds from home cook-
ing fires are mixed in with the soil as
fertilicer.  Between six and a  dozen
shelled  peanuts,  previously  souked
overnight in an insccticide solution of
crushed busil leaves and water to prevent
ant - predation,  are  planted in  the
mounds. From two to four cuttings of
sweet manioc are placed laterally into
the sides of the mounds,

Bora names for swidden
stapes are based upen a field's capacity
o prodoce manioc. A field containing

the first, most productive planting of
minioc o cadled un dmdhe. A an umihe
is graduadly harvested and replanted, it

the term for a
productive secondary
repbeitoes of mamocs, The Bora comsider

becemes w hupruwa,
tichd vielding les

two replantings of manioc the maximum
possible. When manioc is not longer re-
planted the tield i termed o jia. which
i roughly cquivalent to tallow field or
purma.

Intial - crop  zonation
inflivnees subequent management op-
tions und the pattern of forest regene-
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ration. First. clustering fruit trees in the
field center or in areas of access allows
them to be easily harvested and weeded
as the field matures. Scecond, heavily
disturbed or weeded areas, particularly
the coca and peanut zones, freguently

Map of thiee vear old transitional field (Kapiuwa),

ill only support sparse, grassy secondar
growth. This may be Jdue ta local soll
cxhaustion or compuction, plant  al-
lelopathic effects, removal of seedling
of secondary species during intense cul-
tivation, or some combination of these
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(Sce Uhl, er ol 1981, for a discusion
gf microfiabitat preferences of secondary
seedlings in Amazonia).

The c¢rop composition
of Bo:a fields con vary widely. Some
fields have an appuarent low  diversity

index, planted only with muanioc, pincap-
ple, and maize (mainly foi pouliry), and
perhaps a few scattered plantains. Others
are rich :n species and numbers and
feature complex zonition. While a range
of options is to be expected in any swid-
den systemt (Denevan, 1971), the two
extrenmes seem to te common in Bora
swiddens. A similar duality s noted by
Harris (1971) for tribes in the Orinoco
region of Venczuela, where fields seem
to be cither primarily monocropped with
staples or polycropped with abundant
subsidiary plants. In many of these cases
the crop compaosition in any one field
may in part be determined by what a
farmer has available from other fields in
various stages of development. Since a
Bora family may have six or more fields
of different ages and crop mixtures, di-
versity between fields fulfills the same
function of assuring a supply of varied
crops as does diversity within a single
field. Another significant point regard-
ing crops is that simplified fields receive
few visits after two or three yrars of
harvests, while diversified fielss have
longer lasting utility in the fallow stage.

Bora Swidden Falliows

Ficlds of different ages
were  sclected to  examine vegetation
structures and the process of abandon-
ment. This paper examines plots of three,
five, six, nine, and 19 vears of age from
date of cutting. Each ficld was measured
to determine its approximate size and
percent canopy cover; the vegetation was
described: and the owners were inter-
viewed to record cropping histories, fal-
lew age, and to help inventory plants
found within the fields. The vegetation
was  sampled using  the linc-intercept
method. In each selected field, subplots
of vegetation were identified for study.
These included plant communitics in
ireds occasionally weeded and areas of
uaveeeded  secondary vegetation.  Each
zone was sampled by extending two 10-
~eter long intercerts into the zone from
tandomly determined roints. Plants along
the lines were collected and identified by
their Bora names. In addition, Bora in-
farmants identified useful plants.

The plots are not
strictly comparable in terms ot relief, or
sl tvpe, or planting histories. However,
‘inding a series of delds with identical
Jistories and characteristics is impossible
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Nonetheless, o dvnamie
revealed by

in  practice.
eodel of abandonment s
companng v mtaton patterns
azed plots.

Satlows

The

rerlect

swidden
described strategy ot
managed succession designed to solve
shifting cultivator’s diiecmma of how to
maintain {ield production n the twilight
of the cropping cycle, while at the same
time permirting forest regeneration. A-

elow

transitional/fruit orchard (Kapiuwa),

bandonment is similar  to  Manner’s
(1931 360) evaluation of the swidden
crormmg covele, which he deseribes as a
“successional series partly regulated by
human populations on the one hand. and
ccoiogical processes on the other™. A
kapauwa. or transitional field, is chosen
tv head the sequence here because it re-
presents a stage when human manage-
ment is still relatively intense and forest
regeneration is only just beginning.



Transitional Swidden: Three Years Old

Figure 2 is a represen-
tation of an enriched Bora swidden, cut
from 30-year old fallow, located five
minutes on foot from the secttlement
center. The field had developed muitple
canopies, featured complex zonation.
and contained at least 20 cultigens.
Guava. uvilla. macambo. and peach palm
were the dominant tree  specres,  ali
measuting berween 3 and 4 ometers n
haights The trees provided o 3o pereens
field cover, but had not reached their
peak viclding periods. Frut-tree density
in general was greatest near the southern
end along the trail. The undersiory of
maunioc was sparse becruse tree roots
and shade prevented replanted manioc
from fully developing, =s iliustrated in
Figure 4 for a four-year old field. A
small peanut patch, also contairing chili
pepper and other minor crop plants, was
located necar the northwest corner. Ba-
nanas were more or less clustered on the
southwest downslope corner. The ficld
was surrounded on thiree sides by 30-vear
old forest and on the south by newer
fields less thap one yeur old,

The kapuuwa. or tran-
sitional  field, is a rapidly  changing
mosaic of vegetation reflecting Bora mu-
nagement techniques. Weeding, harvest-
ing, and replanting manioc are perform-
ed in one small area at a time, produ.-
ing 2 pattern of different aged stands of
both manioc and associated sccondary
growth within the field. Weeds are often
pulled out by the roots. In Figure 2 the
. pineapple zone on the left is weeded and
the one in the center is unweeded.
Selective weeding, another widespread
swidden technique, is practiced by the
Bora. Scedlings of uscful tree species

arc often spared: however it is not
axiomatic that all are left untouched.
In fields at this stage,

tree coppicing was readily observed (Fi-
gure 1). Some of the fruit trees in the
ficld may have been coppicing trunks of
trees planted in the field when it was a
chacra 30 years before. Inga species,
useful as snil nitrogen fixers, are per-
sistent coppicers, so abundant that they
ave nevertheless dispatched with machetes
as annoyances. Others, such as copal,
resprout and are protected. This tree
grows slowly, reaching harvestuble age
(cdible fruits) within some 20 vears.
A bonus of useful coppicers appears to
be one advantage iu clearing fallows for
new fields.

Because the ficld was
periodically weeded, sccondary growth
had made little headway except for in-
vasion at the edges where fallen trees

350

TABLE 1
COMMON BORA CULTIVATED AND PROTECTED ECONOMIC PLANTS

T —
Commun Name
(English; Peruvian) Bora Name Scientific Name 1 Use &
T —
* Annatto: achiote — Bixasoreliana H,
*Annona. chonmove: anona tacadhe Annona cherimola I
*Assar chonti huasa, woliugp Euterpe sp. F, C
*Avocade. pale — Persea americana F
*Bulsay wopa honunneye Cchroma  sp. U
*Hu NS anG, puine. wjuch Musa sp. F. U
s / MULISUITIN fonchocarpus o U
Hasi:, albahaca — Ocunun: nucranihum F. U
*Breadirut, parndills, arbol
de Pan nijuhe Ariocarpus incisa F
Cantto mutsiische Poweric caimito F
Calabash tree; pati — Crescentia cujcle u
*Cashapona fiwajcyo Iriartea sp. (o
*Cashew; cashu, maranon afadajihe Anacardium  occidentale F
*Cedar (tropical); cedro — Cedrela odorata C
*Chambira niijthe Astrocaryum chambira C, H
Chili pepper: ajf — Capsicum sp. F
Citron; Citrén — Citrus sp. F
*Cocu lipi Ervthroxylon coca M
*Cocona roolldhe Solanum sp. F
Coconut — Cocos nucijera F
Cocoyam: huitina aamwi Xanthosoma sp. F
*Copal; copathuallo miijitiche Hymenaca courbaril F, C !
Coton; algnddn —_ Gossypium barbadense M :
Cowpea: chiclayo — Vigna unguiculata F :
Culantro — Eryngium foetidum F :
*Cumala allivunéhe :
cutruco {riartea sp. or Virola sp. C ,
[rade-dale cuunijeyve Calathea allouia F
*Cenipa, huito — Gemipa americana H
" Guava; pacay tidtsihye,
ajivahe Inga sp. F
*Guavaba —_ Psidium sp, F
Huaca, tarbasco awaimihe Clibadium asperum U
*Huacra pona aallddhe Iriartea sp. C
*Huamansamana méneco Jacaranda sp. C
*Huicungo Isutsfibah Astrocaryum huicungo C
; katuffbah katufibah Cyclanthus sp. H
Lemon; limén — Citrus limon citratus F
Lemon grass; verba luisa — Cymopogon F
*L.Ianchama pddcamico Olmedia sp. H
*Macambo fahc Theobroma bicolor F, U
Maize; maiz —_— Zea mays F
Manioc: yuca Adnuwa (bitter) Manihot esculenta F
buajirivyg
(sweet)
pacyddmuwa
(sweet) (Cont.),

were not burned during field prepa-
ration. Some 2 or 3 meters of unweeded
field perimeter had been ceded to the
encroaching forest. The growth primarily
consisted of fast spreading vines and
thin saplings.

Transitional’ Orchard Fallow:
Five Years Old

Some of the processes
outlined above were noted in this field,
also cut from a 30-ycar old fallow (Fi-
gure 3), but at a later stage of de-
velopment. The field contained a manioc
kaptuwa zone; however the unharvested

manioc plants were small. As cuttings
arc routinely ihrust into the earth after
harvesting the reots, manioc can continue
to grow without forming much below
ground material. Muanioc is also a per-
sistent plant; cuttings merely thrown aside
will occasionally take root. Twelve other
cultigens  were originally  pluited. of
which six were still clearly harvestable:
coca, caimito, peach palm, uvilla, avo-
cado, and barbasco.

Zonation resulting from
management was evident. The large coca
patch was well weeded and maintained.
A small coca patch was shandoned and
empty, as was a peanut patch, Secondary
growth in both these abandoned arecas
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was limited to short grasses, low herbs,
and dccasional seedlings of pioneer
forest trees. A fruit zone extended the
length of the ficld alonyg the trail. The
understory consisted of a viney thicket
mixed with low herbs growing amongst
old pineapples and stray spindly manioc
stems. This thicket formed an intermit-
tent subcanopy 1.5 meters in height.
The overstory was primarily comprised
of equal numbers of well spaced, pro-
ductive caimito (3 to 5 meters in height)
and peach palm (8 to 10 meters in
height) providing a 25 percent canopy
over the zone.

Secondary vegetation
had swallowed about a third of the
original plot. The regrowth zone contaia-
ed trees 10 to 15 meters in height and
measuring from 8 to 15 centimeters in
diameter.  Melastomataceae, Cecropiu,
Jacaranda, and Inga were common. The
treces and abundant upper story vines
formed a 100 percent canopy. The forest
floor was a dense tangle of herbs. in-
cluding abundant Meclastomataceae, Pi-
peraceae, and Aruceae. Palms were few.

In this transitional field,
pineapples, fruit trees, and other minor
plants deemed useful were maintained.
The pincapples may be- harvested for up
to five years; thereafter the fruits pro-
duced are small and bitter tasting. Visits
to the field follow the ripening schedules
of the fruits, although visits for hunting
also occurred periodically, The main are-
tivity besides harvesting fruit was weed-
ing. Coca was weeded every three
months; the fruit trees and pincapples
received a slash weeding by muachete
every three to four months.

The farmer identified
many useful plants, both in the weedy
orchard and kapduwa zones 2nd in the
reforested perimeter. The most immedi-
ately harvestable species are vines and
low herbs. These include utilitarian vines
and cercmonial plants not now used by
the Bora, including reeds, once used to
make decorative noseplugs and flutes,
and plants yielding body paints. Other
usetul, but not yet harvestable species
were construction and other woods in
the seedling stage.

The reforested  zone
contained a great numbter of specics.
Thirty-four prants appeared on twva 10-
meter transects, 13 of wnich were con-
iddered  useful. Six  were  construction
*0ods; four provided materials for weuy-
ng and dveing baskets: and three were
firewoods.

Most  of  the useful
forest species in this fallow will not be
harvestable for ten to 30 vears. Rapidly
growing construction wocds are  har-
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TABLE I (Cont)

Common N.me

(English; Peruvian) Bora Name Scientific Name'1 Use ¢
*Mauritia, moriche; aguaje ifiéjhe Yiauritia flexuosa F, U
Orange; naranja —_— Citrus sinensis F
*Papaya — Carica papuya F
*Pcach palm, pejibaye;

pijuayo mééme Bactrix gasipaes F, U
Peanut; man{ radtsdjca Arachis hypogaea F
Pincapple; pifia cudsiha Ananas comosus F
*Plantain; plétano — Musa sp. F
Pemarosa — Syoveium malaccensis F
Rice; arroz - Oryza sativa F
Shapaja —_ Scheelea sp. C
*Shimbillo wachidbowa Inga sp. F
Soursop; guandbana —_ Annona muricata F
*Star apple (see caimito)
Sugar cane; cafa — Saccharum officinarum F
Sweet potato) camote cddw Ipomoea batatas F
Tangarine; tangerina _ Citrus reticulata F
Tobacco; tabaco —_ Nicotiana tabacum M
*Imarf nimuhe Poraqueiba  sericea F
Ungurabe, ungurahui — Jessenia bataua F
*Uvilla badcohe Pourouma cecropaefoila F
Yuam; sacha-pipa — Dioscorea trifida macrocarpa F
*Yarina tdkehifbah Phytelephas C

1. Common names

not collected.

2. Use Code

Food and Beverage

Utilitarian

=crEanr

* Plants appearing in fallows

Fig. 4.

tentatively muatched

Medicinal and Drugs

Construction or Thatching
Handicrafts and Dyes

P
X

SR
. :‘“l.‘«§:f’v‘-

uvilla tree to the right: 4 macambo branch juts out tep left.

with scientific names from Soukup (1970); most

Photo of four vear cid transitionai field (Kapuuwa), Residual manioc in the loreground;
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vestable, but they are so plentiful around
Brillo Nuevo they receive no special care.
The Bora casually harvest useful her-
baceous plants as nceded.

Orchard Fallow: Six Years Old

This orchard fallow is
mapped in Figure 5 and illustrated in
Fig. & Cur from primary forest, it is
actride = sloping  hill surrounded by
newer ficlds on three sides.

The plot ceonsisted ot
two peneral vegetation communities: &
residual fruit orchard occupyving about
one sixth of the original cleared area.
and  abundant  secondary  growth sur-
rounding the orchara. The original field
was planted with over 26 crops, some of
which are tree species now surviving
within the orchard. Caimito was the
most  numerous  planted species,  and
these trees measured 3 to 5 meters in
height. A canopy was formed by uvilla
(5 to 8§ meters in height) and peach palm
(10 to 13 meters in height). Several 18-
meter tall Cecropia trees dominated the
orchard arca. The orchard had a 70
pereent canopy cover and was well it
by «un splash. Recent weedin: had re-
sulted in an open floor of grassy ve-
getation covered with slashed mulch.
Harvesting fruit in such orchard fallows
is a casual pastime. The Bora use poles
equipped with vine loops on the ends to
ensnare and pluck fruit-laden racemes
from high branches. Coca, however, had
suffered from shading and harvesting
was reduced. Cuttings are removed for
replanting in nearby new ficlds. There is
little evidence of manioc besides oc-
casional stubble debris.

Growth surrounding the
orchard was topped by 25-meter tall
Cecropia and Rubiaccae trees towering
over dense stands of 10-to-15 meter high
trees, saplings and old plantains, There
was a thicker shrub understory contain-
ing members of Piperaceae and Ru-
biaceae, shert saplings, and palm sprouts.
The forest floor had accumulated a thin
luver of leaf litter, and no grasses were
present. An array of useful spontancous-
ly appearing species similar to those in
the five-year field were present in the
regrowth zone.

Orchard Fallow: Nine Years Old

This fallow (Figure 6),
cut from high forest, demonstrates how
long a managed orchard-fallow succes-
sion can be maintained, although size
is small and diversity is low at this age.
The orchard zone was only 250 square

)
'
(]

TABLE I

SUCCESSION OF HARVESTABLE PLANTS * IN BORA FIELDS AND FALLOw

Stuge

Planted Harvestable

Spontancous Harvestah!,

High forest.

Newh planted
f10]d fumiher;

-5 i

New field (umihe):
3.9 me

Mature field (dmihe);
9 mo. - 2 yrs,

Transitional ficld
(Kapiuwa);
1-3 or § yrs.

‘Transitional fruit
field (hapiuwa);

None

All specien developing

Corn, rice. cowpeas.

Muanioc, some tubers,
bananas, coconi, and
other quick maturing crops.

Replunied muanioc,

pineapples, peanuts, coca,
guava, caimito, uvilla, avocado,
cashew, barbasco, peppers,
tubers; trapped game.

Peach palm. banana,
uvilla, caimite, guava,

Numercus  high-foreg
construction, medicing),
utilitarian, handicraft ;.
food p' s available,

Dry firewood from uniy.,.
trees for hot fires

Various useful early
successional species,

Abaidoned edge zore has Lo
useful wvines, herbs,

Useful medicinals,
utilitarian plants within
field and on edges.
Seedlings of useful trees
appear. Abandoned edges
vield straight, tall

saplings, including Cecropia
and Ochroma lagopus.,

Abundant regrowth in field.
Many useful soft
construction woods and
firewoods. Palms appear,
including Astrocaryum,
Many vines; usceful

4-6 yrs. annatto, <ocuy. some
tul ers; propagules of
pineapple and other crops;
hunted and trapped game.

Stage Planted Harvestable

Orchard fallow (jia);
6-12 yrs,
hunted game.

Forest fallow (jia);

12-30 ¥rs. copal,

Old fallow;
high forest

Peach palm. some uvilla,
macamto: propapules;

Macambo, umarf, breadfruit,

Umarf, macambo.

undentory aroids.
Spontancous Harvestable

Useful plants as above;
self-sceding Ingua.
Probably most productive
fallow stage

Self-seeding macambo and
umari. High forest
successional species
appearing. Early
successional species in
gaps. Some useful hardwoods
becoming harvestable, c.g.
cumala. Many large palms:
huicunpo, chambira, assai,
ungurabe.

Same as high forest cbove.
Full maturity not reached
until 50 vears or more,

*  Plants arc identified in Table 1.

meters, and cultivated trees were few;
however, a vigorously growing unshaded
coca patch still remained. The patch
contained 82 cvenly spaced, well tended
bushes. Coca was clearly the most va-
luable crop availuble here. The owner
visits the ficld on a regulur buasis to
harvest the leaves, and on those oc-
cusions may refresh himself with uvilla,
guava, and caimito foraged from the
residual orchard.

The secondary regrowth
was a woeay thicket, 10 to 15 meters 1
height, with many vines and subston
shrubs. Several useful trees incluuing
cedar were on the field’s perimeter. Be-
canse this field is a downriver site, il
and topography differ from the upland
sites nearer the settlement zone. The
downriver sites are less well drained, and
thus the secondary communitics differ
from the other fallows studied.
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Forest Fallow: Nineteen Years Old
This one older forest
fallow (Figure 7) was surveyed for
useful tree species. The original swidden
was cut from mature forest and, ac-
cording to the owner, planted with at
least 11 species, including several va-
rictics of fruit trees.
The
clear stratitication.

forest  displayed
Low vegetation con-
sisted of herbaceous plants, including
ferns, measuring 30 centimeters to |
meter in height. Above was a uccond
stratum of thin, straight saplings, 5 to
6 meters high, including many palms.
Seventy-five percent of the canopy was
provided by trees 15 to I8 meters in
height, while emergent Cecropia  and
Jacaranda, both 25 meters tall, filled
out the canopy. The forest floor was -0
percent covered in leaf litter and walking
was unhindered, except in small thicket-
filled gaps created by felling tices to
harvest grubs.

All  individual  trees
measuring 15 centimeters in circumfe-
rence within a transect [0 meters wide
and 102 meters long (length of the
ficla) were tallied. Some 233 trees be-
longing to 82 species were counted. Over
halt the trees were single occurrences.

Our informants iden-
tified 22 useful trees in the transect, fit-
ting into the following categories:

a.  Construction  ma-
terials: 11 species, 25 iodividuals, in-
cluding twa varieties (three individuals)
of highly valued cumala; 13 huicungo
palms, used for general thatching, were
also present.

b.  Medicinals:  four
species, four individuals (not wvet iden-
tified).

c. Food: twoe species.
11 individuels, consisting of cight ma-
cambos and three uassai palms beuaring
edi™le fruits.

d.  Artisan  maternial:
one individual, a dye-bearing tree (not
yet identified).

e. Utilitarian: tour in-
dividuals, four species. These included
three palms from whicin ~alt s distilled.
md one tree from which pitch is extruct-
xdand uced to seal cance halls call oot
wet identitied).

In addition there were
at least two other species of trees trom
which edible grubs are harvested. The
anly  apparent survivors of the prior
swidden were the macambos, which were
Jdustered within the transect 60 meters
downslope. These were harvested spora-
dically.
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Transec! A"

High forest

: 1900 m*
i Cleaned fruit zone:

CP Star apple -31
i l?r? Uvilla -15
i %% Peach palm -11
F ‘&T\é Banana -4

/w mos.
| @
| Forest regrowth @ @

—

High forest

approx.
300 m*

@ Aanatto -2
qp Umarl -1

z]: Coca

@ Forest

None of the above trees,
all of which are common, appeared to
receive individual attention, The cumalas
were not vet harvestable. nor will they
ke for about a decade. This old fallow
apparently receives few visits fur col-
lection purroses, bur hunting trips and
grub torazimne are {requent.

The Process of Abandonment: Apalysis

The Bora recognize that
two ecological processes, soil depletion
and secondary succession, must be con-
fronted. Thev acknowledge that manioc
is not sutficiently productive to merit

harvest after three or four years. mainly.
they say, because of soil depletion. but
also because of weed invasion. Abandon-
ment of ficlds planted almost entirely in
manioc occurs within the space ot a yvear.
However, if fields are polycropped with
trees, weeds mav he the muaior obstacle
to extended field use. Management ~nuts
from replanting mamoc o deabing wath
encroaching sccondary vegetation tireat-
ening tree crops. With penodic weeding,
trees can remain productive tor several
vears before disapprearing into the se-
condary farest, often succumbing to the
effects of -hading and competition for
nutrients.

[
”
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Our observations  in-
dicate that the most productive fallow
stage is hetween ushout four and 12
vears. Before four years, fruit trees are
not vet producing or have limited pro-
duction. After 12 vears. management js
minimal and many of the smaller useful
plants are shaded out. Harvesting of
some rpecies continues, however, for nup
te 20 to 30 or more vears. Another im-
portant characteristic is seasonality. The
various Bore truit-tice species vield se-
guentially allowing o spread of produce
throughout the vear.

A number  of
species planted i Bora frelds are, how-
ever. adapted to growing in dense se-
condary forests. Umari and macambo
are. common cultivated trees found in
old fallows, cither growing alone or in
groups. These survivors  of  swidden
orchards are valued componznts of Bora
faliows. At 20 or 30 sears of age most
fruit trees cannot be casily harvested;
however the Bora occasionally  gather
the fallen fruits. A valuable function of
fallen fruit is that they attract gume
animals. It is common to find an umari
fruit on the forest floor with tooth marks
of a majis rCunicrius pacal or other
browser. For this reuson older purmis
are good hunting grounds.

The process of aban-
donment and forest regeneration clearly
hus a spatial aspect. While successionary
processes are complex, there is a tendency
towards a pattern of centripetal forest
regrowth which might be explained large-
ly as a result of the history of weeding.
Harvesting und weeding of manioc holds
regrowth at hay. Once a manioc zone is
abandoned. terrain is gradually surren-
dered to the forest and the field shrinks
in size.

trec

Abandonment  is  also
related to how harvesting procesds se-
quentially from grain producing annuals
(rice and maize) to root crops and pi-
neapples to fruit trees and spontancously
appzaring utilitarian trees and vines.
Tabic 11 shows the suc-
cession of harvestable plants in Bora
fields and fallows. While the Bora re-
cognize many uscful fallow plants, many
go unharvested and are essentially ne-
glected. The main reason for this is that
high forest. from where sturdy construe-
tion woods and vines are harvested, is
still & short wulk away. At present most
plants used for handicrafts, for exumple,
are tuken from high forest. Nevertheless,
as the high forest frontier becomes more
depleted and distant, sccondary growth
species become mere important. There
is cvidence that this is occurring. The
Bora have recently become inte-ested in
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Fig. 6. Map of nine vear old orchard fallow,

planting hardwoods and useful palms in
swiddens and in fullowed ficlds.

Phased Abandonment: Implications
for Agroforestry

There are similarities be-
tween comylex swidden systems and agro-
forestry systems (Hecht, 1982). Agrofo-
restry combines the production of trees
and other crops on the same univ - land
(King and Chandler, 1978), a strategy
essentiallv identical to swidden-fallow
management. Both systems rely on e
suceession of tree crops following tie
harvests of short-term cultigens.

Viewed in this fashion,
Bora agriculture converts to an agro-
forestry systemn during the carly stages
of forest fallow. The cnriched swidden
to falow sequence closely resembles the
natural succession analog approach 1o
tropical agroforestry outlined by Har
(1980; also Uhl, 1983: 78-79). Harn
suggests that select cultigens be placed
in the niches normally occupied by
common carly successional species. The
analog plants would huve growth struc-
tures and resource requeriments similar
to those of their weedy counterparts.
Thus, rice or niaize replaces carly annual
species,  bananas  replice  wide-leafed
Heliconia, and late appearing tree crops
mimic carly successional tree specics.
Whether by accident or design, the Bora

seem to follow this approach. Buananas
do well in low shaddy arcus, where He-
liconia plants are also common. The
most obvious example is uvilla which
matches its ubiquitous cousin, the Ce-
cropiu. Guava is also in the same genus
as its semi-domesticated analog, the
shimbillo. Further rescarch may reveal
other similarities between naturally ap-
pearing species and cultigens which could
be incorporated into swidden agro-
forestry type models.

Another feature of Bora
swiddens that could be useful in agro-
forestry design is the use of space. Bora
tree clustering according to local to-
pographical conditions  suggests  that
slope and terrain should be considered
when planning agroforestry plots. More
important. slowly abandoning ground to
secondary forest may be a sound strate-
gy for tropical farming. There is no
reason to think that agroforestry plots
should have 100 percent planted stand-
ing biomass. Managed forest regrowth
could provide useful products, as well
as ~anopy cover for the soil and u source
of stored nutrients for when the forest
is cleared to begin the swidden and agro-
forestry cvele ancw,

Swidden-fallow  agrofo-
restry, enriched with tree crops plant-
ed in areas of forest regrowth, could
approximate the “tree-garden” modei of
silviculture  which may have been a
pre-Columbian  agricultural  adaptation
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in the Caribean lowlinds of Colombia,
Central America, and the Maya region
(Gordon, 1982). This model involves a
combination of overstory fruit trees and
sub-canopy woody shrubs, interspersed
with open areas of swiddens containing
maize, bananas, manioc, and other crops.
Systemuatic  swidden-fallow agroforestry
would have a fruit orchard core, or sc-
ries of cores, but these would be em-
braced by areas of regenerated forest.
The forest, in turn, could be enriched
by a variety of useful analrg species
ible to compete in the viney sub-canopy,
or later on as canopy species  (fruit,
timber) in  high-forest fallow., Timber
species would be appropriate iate-fallow

enrichment trees. Over a large area,
swidden-fallow agroforestry would re-
semble  Gordon's model. [t would be

more a thicket and Irss a plantadion,
Furthermore, the grow. rate of manag-
ed successions may be as fast or faster
than patural successions (Uhl, 1983:
79).

Swidden-Fallow Products

The cumulative dietary
contritution of fruits and nuts, even
when harvested casually, may be sig-
nificant. Certainly they provide a con-
unuing (seasonal) varicty of minerals,
fats, and vitamins to tropical diets do-
minated by roots and tubers rich in
carbohydrates.  Some trees. moreover.
can provide major staples. The peach
palm. very important to the Bora for its
frutt and heart, can compete with maize

as a nutritious food (Hunter, 1969:
Johannessen, 1966). In addition, plant
products useful for beverages, con-

diments, construction, tools, arugs, and
medicines are of more than minor im-
portance to village socleties and eco-
nomies.

As  with major and
minor natural forest products, those of
swidden fallows frequently reach markets
bevond the village, at regional, national
and international levels. Even remote
traditional cultivators are  willing and
able to respond to market opportunicies
for forest products and manage thase
products  accordinglv.  Pelzer  (1978:
I86) argues that a large percentage of
‘he rubber, black peprer, copra. cotiee.
id benzoin harvested  for cash  in
Sontheast Asia comes from snuail-holder
swiddens through intercropping “in what
5 ordinarily thought of as the ‘fallow’
feriod of the swiddens™. Tne ultimate
Mecess  of agroforestry  svstems  will
depend on such cash cropping.

For isolated communi-
ties such as Brillo Nuevo. cash cropping
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82 Species identified by Bora informants
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Fig. 7. Map of

of forest products is problematic. Tro-
croad cedar and other nwbor oo can
e floatea down niver to mark:t. One
can onlv be impressed by Boras ~lanting
or protecting tropical cedar seedhngs in
thetr swiddens and fallows. anticipating a
substantial cash return for ther children
30 veors later. The use of swiaden-fallow
products. such as palm and Lana Jiters,
tree bark, and dves, tor the manutacture
of handicratt items can bring an wcome

nineteen year old forest fallow,

to Bora houscholds. The considerable
touristy and export trade in the Igvitos
area provides an outlet for traditional
items such as hummeeks, bags. baskets,
howts. and ornaments, On the other
hand. the marketing of perishable tfood
items does constitute a difficult problem
for remote villages such as Brillo Nuevo,
especially in view of the poorly develop-
ed processing and marketing faciitics in
the region. Toasted macambo nuts, a
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