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Tropical home gardens are important sites of 
high plant species diversity, ones that may act 
as reservoirs of crop germplasm and serve to 
conserve rare or threatened species and varieties 
(Alcorn 1992; Clarke and Thaman 1993; Gr- 
mez-Pompa 1996; Johnson 1972; Merrick 1992; 
Smith et al., 1995). Despite growing interest in 
in situ conservation of cultivated plant species 
and the role of home gardens in plant domesti- 
cation (e.g., Esquivel and Hammer 1992; Go- 
mez-Pompa 1996; Kimber 1978; Smith 1996), 
few studies as yet account for variations in gar- 
den composition and plant species' richness. 
Typically, reports on tropical home gardens 
draw on a small number of exemplars, describ- 
ing carefully their composition and richness (A1- 
varez-Buylla Roces et al. 1989; Caballero 1992; 
Guillaumet et al. 1990; Kumar et al. 1994; Or6 
Balbin and Samaniego 1996). Garden crop di- 
versity is attributed to a wide range of putative 
factors, often as a product of ecological condi- 
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tions, economic context, and the specific needs, 
tastes, knowledge, ethnicity, culture, and expe- 
rience of the owner (Alavalapati et al. 1995; 
Hills 1988; Hamlin and Salick 2003; Merrick 
1992; Rico-Gray et al. 1990; Zaldivar et al. 
2002). 

In this paper, we examine local cultivated 
plant species diversity in home gardens among 
peasant households in a traditional Amazonian 
community in northeastern Peru. In contrast to 
Lamont, Eschbaugh, and Greenberg (1999) who 
examine the role of ethnicity, distance to market, 
and tourism on home garden diversity across 
three villages in the region, we assess the role 
of microeconomic, demographic, social, and his- 
torical factors within a single Amazonian com- 
munity. Specifically, we seek to answer four key 
questions: (1) where in households' agricultural 
portfolios do we encounter the highest diversity 
of cultivated plants? (2) how is plant diversity 
in home gardens distributed across households? 
(3) what factors account for variations in home 
garden diversity? and, (4) what role does the ex- 
change of planting material (e.g., seeds, cuttings, 
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Fig. 1. Map of study area, northeastern Peru. 

suckers, etc.) play in determining plant diversity 
in home gardens? Answers to these questions 
point to the need for 'micro-scale' ethnobotani- 
cal studies of agrobiodiversity with particular at- 
tention to the role, dynamics, and implications 
of planting material transfers among traditional 
peasant households. 

STUDY AREA 
The community chosen for study--Nuevo 

Triunfo---is located along the Tahuayo River, a 
tributary of the Amazon River, near the city of 
Iquitos in northeastern Peru (Fig. 1). At an ele- 
vation of about 110m asl, the region receives 
between 2000-3000 mm/yr of rainfall, in two 
seasons defined by precipitation ('verano', July- 
October; 'invierno', December-March); air tem- 
peratures and humidity are high year-round. The 
community is situated on an upland terrace (ter- 
rafirme) overlooking the Tahuayo River and the 

Amazon valley lowland, and is surrounded by 
rolling hills composed of old tertiary alluvium, 
dissected by small streams. Soils of the upland 
are typically weathered, acidic, and nutrient- 
poor ultisols, whereas those of the floodplain are 
younger and more fertile Andean alluvium. The 
forest land around Nuevo Triunfo has been high- 
ly modified by local agricultural practices, re- 
flected in a verdant mosaic of swidden fields, 
orchards, and secondary forest fallows inland 
from the cluster of raised huts and soccer pitch 
that defines the village center. 

Nuevo Triunfo is a small forest peasant com- 
munity, one day's travel upstream from Iquitos 
by river boat (colectivo). Local residents are 
mestizos of mixed Amerindian and Iberian de- 
scent, referred to as 'ribere~os' or 'river peo- 
ple', who rely for their livelihood on traditional 
agriculture, fishing, hunting and forest product 
extraction (Chibnik 1994; Hiraoka 1985; Padoch 
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1988). Agricultural practices are essentially in- 
digenous in nature (i.e., use of axes and ma- 
chetes only, no fossil-fuel based inputs), but pro- 
duction is oriented towards subsistence needs as 
well as the market. On the upland, residents 
practice swidden-fallow agroforestry, which be- 
gins with the felling and burning of a patch of 
rain forest that is then cultivated through one to 
three crop phases--a  swidden phase of annual 
subsistence crops (e.g., manioc, yams, or plan- 
tain); a transitional phase of marketable fruit 
crops (e.g., pineapple, cashew, guava, Inga 
spp.); and an orchard phase of  later maturing 
fruit trees (e.g., umari, Poraqueiba sericea, ma- 
carnbo, Theobroma bicolor, peach palm, Bactris 
gasipaes)--followed by a forest fallow phase 
(Coomes and Butt 1997; Hiraoka 1986; Padoch 
et al. 1985). In the lowland, residents cultivate 
the seasonally inundated floodplain, planting 
swiddens of primarily annual tuber (manioc) and 
cereal crops (maize, rice); on higher ground, 
plantain and other more water-resistant tree 
crops are grown (Coomes 1998). Home gardens 
are cultivated permanently and complement pro- 
duction from upland and lowland fields. Surplus 
production from agriculture as well as fishing, 
hunting, and forest extraction is sold in the mar- 
kets of Iquitos to finance the purchase of vital 
consumer goods, such as clothing, cooking uten- 
sils, farm implements, salt, and kerosene. 

Nuevo Triunfo was founded on the present 
site in 1984, having originally been established 
across the fiver in the lowland some 40 years 
prior and moved to the upland after a high flood 
in the previous year destroyed much livestock 
and lowland crops. At the time of interviews 
(1996), the community was comprised of  25 
households (178 individuals) belonging to one 
of three kin groups. All households are econom- 
ically poor. Land is the primary household asset 
and is claimed by clearing and planting in crop 
(i.e., by usufruct); transfers occur by gifting and 
inheritance as no land (or labor) market exists 
in the community. Non-land assets are few and 
consist principally of  implements for farming, 
fishing, and hunting, and of minor livestock 
(chickens, ducks, and pigs). Children attend a 
local primary school but must travel to a neigh- 
boring community (Nuevo Valentin) for second- 
ary education. Households do not have access to 
electricity, piped water, or health clinic (or tra- 
ditional healer, curandero) and, unlike other vil- 

TABLE 1. CHARACTERISTICS OF SAMPLE HOUSE- 

HOLDS, NUEVO TRIUNFO, PERU (N = 24). 

Mean Std dev. Range 

Household size 7.1 3.15 1-13 
No. workers 3.3 2.35 1-10 
No. dependents 3.9 2.23 0-8 

Household age (years) 11.9 9.94 0.3-35 
No. of fields cultivated 3.8 2.01 0-8 

No. upland swiddens 1.7 0.87 0-3 
No. lowland swiddens 0.5 0.51 0-1 
No. other fields 1.6 1.32 0-5 

Non-land assets ($US) 84.20 60.88 0-185 

lages along the river, there are no stores (bode- 
gas) in the community. 

DATA COLLECTION METHODS 

Data were gathered in Nuevo Triunfo during 
June-August of 1996. All households with one 
exception (the school teacher) rely for their eco- 
nomic livelihood upon agriculture complement- 
ed by fishing, hunting, and forest product ex- 
traction. Semi-structured interviews were under- 
taken with the heads of each household, in their 
home gardens (huertos) (n = 24) as well as in 
their upland swiddens (n = 40) and lowland 
swiddens (n = 12). In each home garden, the 
number of  each species of  cultivated plant was 
recorded, garden size measured, and the owner 
was queried as to the origins and destinations of  
planting material for each plant in the garden or 
swidden. In addition, basic information was 
gathered on other land holdings (i.e., transitional 
and orchard fields) and on the demographic 
composition of the household, economic pro- 
duction, non-land asset holdings, kinship and 
family history. Characteristics of the sample and 
household land holding are presented in Table 1. 

RESULTS 

All households in Nuevo Triunfo possess a 
home garden, typically adjacent to the home in 
a rectangular area that is neither fenced nor de- 
marcated in any special manner. Proximity fa- 
cilitates cultivation during 'down time' as well 
as close surveillance of the garden to reduce the 
risk of thievery. Gardens receive food wastes 
generated by the household, and domestic ani- 
mals (pigs and fowl) forage freely in the gar- 
dens, leaving their own organic waste that 
serves as fertilizer. Gardens typically comprise 
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TABLE 2. HOME GARDEN CHARACTERISTICS, NUEVO TRIUNFO, PERU (N = 24). 

Mean Std. dev Range 

Size of garden (m 2) 
Age of garden (years) 
Inherited garden 
No. plant species 
No. species received 
No. species given 

2944 2483 
13 10.95 
42% 
16.3 8.86 
6.4 4.26 
2.7 4.16 

195-10000 
0.01-34.0 

1-32 
0-13 
0-13 

an area of roughly 50 m by 60 m (mean: 2944 
m 2) and range up to one hectare in area (Table 
2). About one in two to three households inher- 
ited its garden from the previous owner who had 
left the community or had shifted home site. As 
houses are constructed primarily of  forest prod- 
ucts (e.g., timber, palm fronds, and vines) which 
biodegrade rather rapidly, owners must re-build 
their huts every 10-15 years, often moving lo- 
cation at the same time. For this reason, gardens 
are often inherited and are not particularly o ld - -  
in our sample the mean age of a garden is 13 
years (range up to 34 years)--and garden age 
and household age are not significantly correlat- 
ed (r = 0.09, P = 0.69). Individual gardens vary 
considerably in the number of cultivated plants 
present, from one to 32 species (mean: 16.3). 
Generally households report having received 
more species for their garden (mean: 6.4 species/ 

garden) than having given species to others (2.7/ 
garden); this finding, however, may be due in 
part to more precise recall on origins of planting 
material than on gifting. 

Compared with other cultivated fields, home 
gardens are the site of highest plant diversity in 
Nuevo Triunfo. A total of  82 species of  culti- 
vated plants was encountered in the gardens 
(mean: 16.3 plants/garden), compared with 34 
species in upland swidden fields (mean: 4.6) and 
only 18 species in the lowland swiddens (mean: 
2.0) (Fig. 2). In both home gardens and upland 
swiddens, fruit trees and shrubs contribute at 
least 50% of the cultivated species; indeed, of 
the 20 most commonly encountered plant spe- 
cies, 16 are fruit trees or shrubs (see Appendix). 
As perhaps expected, the number of individuals 
per species is very low--fruiting species provide 
a nutritional supplement, particularly to children, 

Fig. 2. Cultivated plant diversity in gardens and swidden fields, Nuevo Triunfo, Peru. 
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TABLE 3. REGRESSION MODEL OF NUMBER OF CULTIVATED PLANT SPECIES IN HOME GARDENS,  N U E V O  

T R I U N F O ,  PERU.  

Home garden diversity 

Constant 0.276 (0.08) 
Age of garden 0.371 (3.53)*** 
Size of garden (1000 m 2) -0.655 (1.39) 
No. of fields cultivated 1.959 (2.55)** 
Age of household (years) 0.046 (0.34) 
Non-land assets ($US) -0.052 (1.90)* 
Kin group (1 = group 3; 0 = other) 7.647 (2.43)** 
No. species received 0.775 (2.21)** 
R 2 0.80 
F value 8.93 
P(F) <0.0001 
No. observations 24 

Notes: OLS estimation. Absolute values of (asymptotic) t-values presented in parentheses. 
*** P(t) -< 0.01; ** P(t) -< 0.05; * P(t) -< 0.10. 

and are not grown in large quantities. Home gar- 
dens are distinct from upland and lowland swid- 
dens as the primary source of medicinal plants 
and ornamental species (Fig. 2). Lowland swid- 
dens are the site for primarily non-fruit crops 
(i.e., manioc, yams, maize, rice, vegetables); an- 
nual flooding reduces the potential for raising 
perennials, especially fruit trees, in the lowland. 

What factors account for variations in the di- 
versity of cultivated plants encountered in the 
home gardens of Nuevo Triunfo? To answer this 
question, we conducted multiple regression anal- 
yses using plant diversity as the dependent var- 
iable. A series of independent variables, drawn 
from microeconomic theory and previous village 
level agricultural studies in the Peruvian Ama- 
zon (Coomes and Burt 1997; Coomes et al. 
2000) was tested. Six variables were retained in 
the final model-- the age and size of  the garden; 
the number of  fields cultivated by the household; 
the age of the household; non-land asset hold- 
ings; kin group affiliation; and, the number of 
plant species received by the household. The fi- 
nal model accounts for 80% of the observed var- 
iance in plant diversity among home gardens in 
the village. Home garden diversity is positively 
related to the age of the garden, field holdings, 
kinship group membership, and the number of  
species received, and negatively related to non- 
land asset holdings. Diversity is not related, in 
a statistically significant manner, to the size of 
the garden nor to the age of the household. The 
contribution of each significant explanatory var- 
iable is considered in turn. 

HOME GARDEN AGE 

Home garden diversity is strongly related to 
the age of  the garden--older gardens are more 
diverse--and new species are added (given the 
current model specification) at a mean rate of 
about 3 -4  per decade (Table 3). Clearly over 
time, households have more opportunity to col- 
lect species that are added to their gardens from 
a variety of sources, including the gardens and 
fields of neighbors and relatives, the markets in 
Iquitos, as well as the forest and floodplain. But 
plant diversity is also inherited---older gardens 
are more likely to have changed owners and 
such gardens bear an imprint of the personal 
preferences, tastes, interests, and skills of the 
previous gardener. The inheritor typically adds 
certain plants and drops others, and a fusion of 
old-new species emerges in which plant diver- 
sity is enhanced. 

A notable pattern emerges over time in the 
species composition of  home gardens (Fig. 3). 
Both the absolute and relative contribution of  
fruit species rises steadily with garden age. For 
example, in a young garden (i.e., <10  years), 
fruit species contribute 68% of total cultivated 
species compared to 84% in old gardens (i.e., 
30+ years). In the young gardens, non-fruit 
crops--such as the staple, manioc--tend to be 
relatively more important than in later years. 
Sometimes, the home garden is used as the first 
cropping site, as a 'pioneer field' for incipient 
households; indeed, one family that arrived in 
Nuevo Triunfo just days prior to the interview 
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Fig. 3. Crop diversity by age in home gardens, Nuevo Triunfo, Peru. 

were busily amassing manioc stakes to plant in 
their home garden to secure an initial source of 
this vital subsistence crop. In older gardens, 
manioc is rarely encountered; instead, mature 
perennial fruit trees and shrubs dominate. Over 
time, we also observe that the number of me- 
dicinal plants increases to a maximum in gar- 
dens between 20-29 years of age, then falls off 
in the oldest gardens, following closely the de- 
mographic life cycle of the household. Construc- 
tion materials as well as 'other' species (e.g., 
sugar cane, bijau, Calathea inocephala, kudzu, 
Calopogonium caeruleum) are most evident in 
the oldest gardens. Such trends in garden com- 
position and diversity are unlikely to be related 
to market access, which has not changed signif- 
icantly over the past 30 years, or to plant sub- 
stitution by 'store-bought' products (e.g., phar- 
maceuticals) over time. 

HOUSEHOLD WEALTH 

Home garden diversity is positively related to 
household land holdings (i.e., number of fields), 
suggesting that in Nuevo Triunfo--where most 
households depend fundamentally upon agricul- 
ture for sustenance--wealthier households tend 
to hold greater plant diversity in their gardens? 
This association between land wealth and home 

garden diversity arises because households with 
more agricultural fields are more likely to have 
different types of fields (e.g., swidden, transi- 
tional, orchards, forest fallows) and fields in dis- 
tinct environments (e.g., upland as well as low- 
land), raising total crop diversity in their farming 
portfolios. Our regression results suggest that 
each additional field held by a household is as- 
sociated with two additional plant species in the 
home garden. Indeed, species diversity in the 
home garden is positively correlated with the 
number of  crops shared between home gardens 
and upland swiddens (r = 0.45, P < 0.05), i.e., 
more diverse gardens have a higher number of 
shared species (maximum: seven species). 

Home gardens appear to serve as 'staging ar- 
eas' where plant species are accumulated, safe- 
guarded, and experimented with until conditions 
are conducive for transplanting (Brierley 1976). 
Several farmers stated explicitly that they were 
growing crops in their home garden until a new 
swidden field was opened, at which time some 
of the crops (leaving representative exemplars in 
the home garden) would be transplanted. Over- 
all, more plant species enter the home gardens 
(40 species) than leave the gardens (33 species) 
(Fig. 4). Most plant species destined for home 
gardens originate from lowland swidden fields 
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Fig. 4. 
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Paths of crop transplantation between home gardens and agricultural fields, Nuevo Triunfo, Peru. 

(21 species), followed by upland swidden fields 
(11 species), and transitional/orchard fields (sev- 
en species), with only one crop coming from 
secondary forest. The importance of lowland 
swiddens in contributing species to home gar- 
dens may be an historical artifact--the com- 
munity moved (in 1984) from the lowland to the 
upland and households likely chose to safeguard 
species in their home gardens during the tran- 
sition. Lowland swiddens today in Nuevo Triun- 
fo are the least diverse of the fields studied and 
fewer than one in two households possess fields 
in the lowland. 

Whereas lowland swiddens are the origin of 
many plant species in the gardens, just over 60% 
of the species that leave the gardens are destined 
for upland swiddens, and crop species are often 
'routed through' home gardens. Eleven of  the 
crop species, for example, that entered gardens 
from the lowland fields were transplanted to up- 
land swidden fields (i.e., moriche palm, Mauritia 
flexuosa; sweet sop; star apple; camu-camu, 

Myrcaiaria sp.; peach tomato; guava, Inga spp.; 
bread fruit; peach palm; platano; umarf; and 
uvilla, Pourouma cecropiaefolia); and seven of 
the ten species transplanted from the home gar- 
den to transitional/ orchard fields were intro- 
duced from the lowland via the home garden. 
Only ten species enter the home garden but are 
not transplanted elsewhere---olive tree; alvaca, 
Ocimum basilicum; ayahuma, Couroupita gui- 
anensis; ceiba, Ceiba pentandra; coraz6n de Je- 
sus, Caladium bicolor; huito, Genipa ameri- 
cana; malva, Malachra capitata; papaya; physic 
nut, Jatropha sp.; and sapote, Quararibea cor- 
data. Home gardens thus appear to lie at the 
center of planting material flows among distinct 
field types and environments in farmers' port- 
folios; they 'collect' and safeguard germplasm, 
and households with more fields tend to have 
more species-rich gardens. 

KINSHIP AFFILIATION 

Kinship affiliation is also strongly related to 
home garden diversity--membership in kin 
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Fig. 5. Sources of crop planting material for home gardens, Nuevo Triunfo, Peru. 

group no. 3 ("Gonz~ilez") would add almost 
eight cultivated plant species to the home garden 
(i.e., 50% of mean diversity encountered) com- 
pared with other kin groups. The Gonz~lez kin 
group is the largest of three kin groups in Nuevo 
Triunfo, with 14 households (109 people); the 
Rodrfguez and Garcfa kin groups are comprised 
of five and four households respectively; only 
one household (of one person) is not related to 
others in the rest of the village. Larger kin 
groups have increased opportunities for encoun- 
tering planting material for their gardens, for 
reasons similar to why individual households 
with more fields tend to have more diverse gar- 
dens. In addition, planting stock tends to be ex- 
changed primarily along kinship lines and so 
households belonging to larger kin groups (with 
more gardens) will have more opportunities and 
perhaps more varied need for exchanging plant- 
ing stock among their gardens (Fig. 5). Char- 
acteristics of the kin group, beyond size, are also 
likely to be important (indeed, we tested kin 
group size and found size to be a weaker pre- 

dictor than kin group affiliation). Among the 
Gonz~ilez group are the founders of the com- 
munity, many have served in leadership roles 
over the years, and several hold a particular in- 
terest in plants and plant diversity ('le gusta mu- 
cho las plantas', the emic explication of high 
species diversity in their gardens). 

PLANTING MATERIAL EXCHANGE 

The final variable related to home garden di- 
versity is the number of plant species received 
from others. Households commonly exchange 
planting material--including seeds, cuttings, and 
suckers--that is incorporated into the garden 
and adds to plant diversity. Planting material 
tends to be given, rather than sold or bartered, 
and the recipient is highly cognizant of species 
received, readily recalling the donor's name by 
plant species; respondents were less able to re- 
call the names of all individuals to whom they 
had given planting material from their garden. 
Our regression model indicates that for each 
species received about 0.78 is retained in the 
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TABLE 4.  REGRESSION MODELS OF NUMBER OF HOME GARDEN PLANT SPECIES RECEIVED AND GIVEN BY 

HOUSEHOLDS, NUEVO TR1UNFO. 

No. of species received No. of species given 

Constant 8.755 (5.28)*** -2.043 (1.22) 
Age of household -0.558 (2.17)** 0.099 (1.29) 
Age of household 2 0.018 (2.35)** 
Garden diversityt 0.217 (2.50)** 
R 2 0.21 0.32 
F value 2.76 4.87 
P(F) 0.09 0.02 
No. observations 24 24 

Notes: OLS estimations. Absolute values of (asymptotic) t-values presented in parentheses. 
t Number of cultivated plants species in home garden. 
*** P(t) ~< 0.01; ** P(t) -< 0.05. 

garden, indicating a mean probability of  loss for 
a given plant entering the garden of  about 22%. 
This variable serves both as a control and a di- 
agnostic measure--our finding that the number 
of species received accounts for some but not all 
of the variance in plant diversity suggests a sig- 
nificant role for plant material exchange but also 
the importance of other sources, i.e., inheritance, 
self-procurement in other fields or forest, natural 
regeneration in situ of  previously cultivated 
plants, and 'imports' of seeds by rodents and 
birds. Perhaps not surprisingly, the number of 
plant species received is significantly correlated 
with the number of species given (r = 0.46, P 
= 0.04), and households that exchange more 
planting material tend to have more diverse gar- 
dens (r = 0.42, P < 0.05). 

To assess the factors that influence the number 
of plant species given and received, we tested 
using regression analyses a range of  household 
features and found two predictive models of 
note (Table 4). The number of species received 
is most explained by household age and house- 
hold age squared (R 2 = 0.21)--the number of 
species received by households tends to fall ini- 
tially (early in the household life cycle) and then 
rise for households beyond the age of about 15 
years. It would seem that at inception, house- 
holds receive a certain stock of plant species, 
then other sources become important; later in 
life, households receive an increasing number of 
plant species from other households. In contrast, 
the number of plant species given is predicted 
most strongly by the diversity of the home gar- 
den (controlling for household age) (R 2 = 0.32). 
Each new species in the garden increases the 
probability of gifting a species by 22%. As such, 

exchanges contribute to garden diversity 
(through species received) and garden diversity 
contributes to material exchanges (via species 
given). 

Whereas the exchange of seeds, cuttings, etc., 
does proceed as informal gifting, and apparently 
without explicit reciprocal obligations, the 
movement of planting material is by no means 
'free flowing'. Our data indicate that the major- 
ity of exchanges in Nuevo Triunfo occur among 
residents within the village (63% of plant spe- 
cies received; 78% of species given) and typi- 
cally among members of the same kin group 
(56% of species given; 40% received). Exchang- 
es with non-kinfolk (22% of species given; 23% 
received) and other villages (22% species given; 
19% received) are of secondary importance. 2 In- 
terestingly, the Gonz~ilez and Garcfa kin groups, 
with the highest garden diversity, relied most 
heavily upon kinfolk for planting material, 
whereas the Rodrfguez group (lowest garden di- 
versity) relied more on non-kinfolk in Nuevo 
Triunfo and beyond (Fig. 5). Indeed, during in- 
terviews we observed that our guide--a  member 
of  the Gonz~ilez group who holds one of  the 
most diverse gardens in the village--would on 
occasion use our presence to acquire new spe- 
cies from other households, some from other kin 
groups. He did so by remarking, "Oh, I didn't 
know you had that plant; would you mind if I 
took a seed/cutting or two?";  the responding 
household was compelled by courtesy to oblige. 
Although it is unlikely that our guide was truly 
unaware of the species composition of other 
families' home gardens in such a small com- 
munity, some farmers do hold 'special' species 
or varieties that they secretly cultivate; such spe- 
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cies though tend to be found in distant fields and 
fallows, rather than in their home gardens. 
Nonetheless, the fact that our presence 'facili- 
tated' the acquisition of seeds or cuttings sug- 
gests that social impediments to the movement 
of planting material within a traditional village 
are significant. 

DISCUSSION AND CONCLUSIONS 

This study of cultivated plant species diversity 
in the home gardens of  a small traditional com- 
munity in the Peruvian Amazon yields four prin- 
cipal findings. First, home gardens are indeed 
the site of  highest plant diversity--including 
crop and non-crop species--among cultivated 
fields in farmers'  agricultural portfolios. Diver- 
sity in home gardens is higher than in swiddens, 
transitional fields, and orchards for several rea- 
sons. Unlike fields in swidden-fallow systems or 
floodplain agriculture, home gardens are contin- 
uously cultivated and their relative permanence 
permits the accumulation of plant species. Farm- 
ers tend also to use home gardens as a 'bridge' 
among their fields in distinct environments. In 
Nuevo Triunfo, most species entering the gar- 
dens are from the lowlands whereas those leav- 
ing are destined to upland fields; the gardens act 
as 'staging areas'. Annual flooding in the low- 
lands limits the diversity possible from perennial 
tree crops in contrast to the stable upland envi- 
ronment; indeed, field studies elsewhere suggest 
that upland home gardens are significantly more 
diverse than home gardens found in lowland 
communities of the upper Amazon (Lerch 2000) 
though perhaps not the lower Amazon (Smith, 
1996). Home gardens also can fulfill the diverse 
needs of households, by their diversity and pro- 
p inqui ty--divers i ty  contributed by medicinal 
plants, ornamentals, and construction material is 
particularly evident in gardens. Propinquity also 
aids in the protection of species from threats of 
animal predation and theft, furthering the main- 
tenance of plant species diversity. 

Second, home garden diversity is normally 
distributed but ranges markedly among house- 
holds within the community. Whereas the total 
number of species encountered in the gardens of 
Nuevo Triunfo (84) and in the most diverse gar- 
dens (32) is comparable to observations from 
elsewhere in the Amazon (Guillaumet et al. 
1990; Lamont et al. 1999; Lerch 2000; Or6 Bal- 
bin and Samaniego 1996; Padoch and de Jong 
1991; Smith 1996), mean diversity is only 16 

species per garden and some gardens have fewer 
than five species present. This finding suggests 
the importance of assessing species diversity 
through more extensive sampling, and the limi- 
tations of selective ' typical '  gardens that inevi- 
tably are more diverse than the mean. If  re- 
searchers seek to better understand the under- 
lying determinants of cultivated plant richness in 
home gardens, then a more complete assessment 
of diversity is needed for both species and va- 
rieties. Such assessments must be both geo- 
graphical (i.e., where in Amazonia is crop spe- 
cies diversity greatest?) but also socially focused 
(i.e., who in specific locales hold the greatest 
diversity?). 

Third, local variations in the diversity of cul- 
tivated plant species in home gardens are strong- 
ly related to garden characteristics, specific 
household socio-economic features, and access 
to planting material. Garden age is particularly 
influential--older gardens tend to be more di- 
verse, especially with respect to perennial fruit 
tree crops, medicinal plants, and plants that pro- 
vide materials for construction. In Nuevo Triun- 
fo, young gardens sometimes serve as pioneer 
fields for incipient households, and the gardens 
are dominated by non-fruit staples; over time, 
fruit species, especially perennial tree crops, 
come to dominate the gardens. Such shifts in 
diversity and composition may reflect changing 
soil and environmental conditions in gardens 
over time. Garden size is not related to species 
richness, in part because land remains abundant 
in the village; elsewhere, in more urbanised 
communities, the size of the garden may be in- 
fluential (Lerch 2000). 

Of household features, wealth in land and kin- 
ship affiliation are most strongly related to home 
garden diversity. Households belonging to larger 
kin groups tend to have more diverse gardens; 
which group also matters, i.e., those with high 
social standing and an interest in plants. House- 
holds holding more land (i.e., more fields) also 
tend to have more diverse gardens; they have 
access to more distinct environments where 
edaphic conditions give rise to distinct assem- 
blages of species as well as fields in different 
stages of  cultivation and succession; the home 
garden serves to 'bridge' such environments. 
Better off households may have more interest in 
plant species diversity, more opportunities to 
collect species (e.g., via more frequent and/or 
extensive travel, social position, etc.), and more 
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time to invest in gardening. Indeed, home gar- 
den diversity appears to be seen locally more as 
a social than economic asset, as a source of  pride 
as well as gifts (products or plants themselves) 
that can serve to build social capital. Such find- 
ings are consistent with those of other research- 
ers working beyond the Amazon basin (e.g., 
Z immerer  1991)- - tha t  wealthier  households 
tend to hold greater agrobiodivers i ty--and point 
to the need for closer study of the distribution 
of  diversity, its determinants and implications at 
micro-scales. 

Fourth, the exchange of planting mater ia l - -as  
seeds, cuttings, or suckers-- is  a key factor in the 
development and maintenance of crop species 
diversity. Farmers acquire planting material for 
their gardens by in situ inheritance, natural prop- 
agation, transplantation from other fields and the 
forest, but also from one another through gifting. 
To maintain diversity, a constant flow of  plant- 
ing material must enter the garden that offsets 
losses to natural germplasm degradation, dis- 
ease, livestock and pest damage, and theft. 
Those households in Nuevo Triunfo with more 
diverse home gardens received a larger share of  
their planting material through exchange than 
from other sources, and also tend to gift more 
species. Indeed, home garden diversity and 
planting material exchange appear to be related 
endogenously. Households that exchange more 
seeds, cuttings, etc. with other households have 
more diverse gardens and vice versa---diversity 
begets exchange, as exchange begets diversity. 
More specifically, whereas garden diversity de- 
pends on the number of species received, the 
number of species gifted is driven by the diver- 
sity of  the donor's home garden. But the ex- 
change of planting material among households 
is by no means 'free flowing'.  Much planting 
material flows along kinship lines, and social 
impediments to the exchange of planting mate- 
rial appear to be significant, even in a closely 
knit traditional community such as Nuevo Triun- 
f o - -one  that lacks a traditional healer (curan- 
dero or shaman) to facilitate or mediate ex- 
changes. The exchange of planting material 
among traditional farmers- -where  markets for 
seeds, cuttings, etc. are essentially absent- -mer-  
its closer attention in studies of agrobiodiversity. 
Not only is access to planting stock an important 
determinant of diversity but the uneven and im- 
peded flow of  material exchange in traditional 
systems may have important implications for in 

situ conservation of  crop and varietal diversity, 
for property rights over germplasm, and for the 
study of  agrobiodiversity. 
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ENI)  NOTES 
1. Although non-land asset holdings are negatively as- 

sociated with garden diversity, land is the dominant 
asset in the community, and households with a 
higher proportion of their wealth in non-land assets 
tend to be fishermen rather than farmers. 

2. Crop species secured from Iquitos--often acquired 
through fruit or vegetable purchase--account for 
18% of crop planting material that entered gardens. 
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