Front. Biol. China 2009, 4(2): 151-157
DOI 10.1007/s11515-008-0103-1

REVIEW

Characteristics and functions of traditional homegardens:
a review

Huyin HUAI (X)', Alan HAMILTON?

1 College of Bioscience and Biotechnology, Yangzhou University, Yangzhou 225009, China
2 Plantlife International, 14 Rollestone Street, Salisbury, Wiltshire SP1 1DX, UK

© Higher Education Press and Springer-Verlag 2008

Abstract Traditional agroecosystems play an important
role in the conservation of biodiversity and in sustainable
development. As a typical type of traditional agroecosys-
tem, traditional homegardens have been receiving increas-
ing attention from scientists, especially ethnobotanists.
They are considered as germplasm banks for many crops
and other economic plants. They are also a key site for
domestication of wild plants. Current ethnobotanical
studies on homegardens focus on their structures, floristic
composition, and contributions to their owners. Traditional
homegardens often show complicated structures, diverse
floristic compositions, multiple functions, low input
(including labor and money), and ecological and socio-
economic sustainability. The characteristics and functions
of traditional homegardens are closely related to many
factors, such as their geographic location and the cultural
backgrounds and socioeconomic conditions of their own-
ers. Many researches on homegardens are conducted in the
tropics. There are few studies on the dynamics of
traditional homegardens, especially those located in
temperate, arid and semi-arid zones. The dynamics of
homegardens and the factors affecting these processes will
be a fruitful field for future research.

Keywords traditional agroecosystem, homegarden, eth-
nobotany, conservation of biodiversity

1 Introduction

Traditional agroecosystems have not only provided indi-
genous people with subsistence, such as foods, fruits,
medicine, and cash income, but have played an important
role in biodiversity conservation, especially for conserva-
tion of local crop varieties and species germplasm
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(Plucknett et al., 1983; Le et al., 1999; Levasseur and
Olivier, 2000). They have contributed greatly to modern
agricultural science as they provide genetic material for
breeding programs. It is estimated that 96% of genetic
materials in modern agriculture come from traditional
agro-ecosystems in developing countries (Primack and Ji,
2000).

Traditional agroecosystems all over the world often
contain a high diversity of crop varieties. Arora (1997)
reported that 320 crop cultivars are cultivated in traditional
agriculture systems by indigenous groups in a small
mountainous area in India. In South America, the Andean
peoples grow thousands of different potato cultivars in
their farmlands (Primack and Ji, 2000). The indigenous
people of Apo Kayan, Kalimantan, grow about 50 varieties
of rice (Browning, 1991). In fact, most crop germplasm
resources have been conserved effectively by indigenous
people through their traditional practices (Plucknett et al.,
1983; Le et al., 1999; Elias et al., 2004; Major et al., 2005).
These crop varieties contain abundant genetic diversities of
huge value to modern crop breeding. In a sense, traditional
agroecosystems can be regarded as a kind of reservoir for
storing crop and other economic plant diversity for use in
the future (Nifiez, 1987; Blanckaert et al., 2004; Das and
Das, 2005).

However, along with the loss of traditional life-styles
and changes in the socioeconomy, the continuing existence
of traditional agroecosystems has now become question-
able. The characteristics and functions of traditional
agroecosystems all over the world are under great change
(Dash and Mistra, 2001; Trinh et al., 2003; Soini, 2005;
Peyre et al., 2006). In some parts of the world, many
species once commonly cultivated in traditional agroeco-
systems are becoming lost and, along with this, related
knowledge about their management is also being lost
(Lamont et al., 1999; Kumar and Nair, 2004). For example,
Rhoades (1991) reported that farmers in Sri Lanka
cultivated 2000 landraces in their traditional agricultural
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systems before 1950, but only 5 varieties still remain.
Many varieties of crops cultivated in slash-and-burn
agriculture in southwest China are vanishing due to the
gradual disappearance of this practice (Pei, 1997). Thus,
there are compelling, urgent reasons for scientists to
systematically study these valuable traditional agroeco-
systems before they completely disappear.

Homegardens (otherwise known as backyard gardens,
kitchen gardens, dooryard gardens, and household gar-
dens) are a typical type of traditional agroecosystem, being
intensively managed lands close to human dwellings
(Nifiez, 1987; Hamilton and Hamilton, 2006; Peyre et
al., 2006). They are generally marked by obvious
boundaries of bamboos, shrubs or other materials (Gobin
et al., 2001; Kehlenbeck and Mass, 2004), and are
characterized as a type of agroecosystem of high
biodiversity, with multiple functions and roles, complex
structures, and ecological and socioeconomic sustainabil-
ity (Rico et al., 1990; Padoch and De Jong, 1991; Lamont
et al., 1999; Zaldivar et al., 2002; Hamilton and Hamilton,
2006; Peyre et al., 2006). Homegardens are also regarded
as a type of agroecosystem with high levels of production
and relatively low labor, cash or other input (Nifiez, 1987,
Kehlenbeck and Maass, 2004). Because of their great
contribution to indigenous people’s livelihoods, biodiver-
sity conservation, ecological and economic functions, and
modern agroscience, homegardens have been receiving
increasing attention from scientists, especially ethnobota-
nists, but are still under-researched. The purpose of the
current paper is to review studies on the structural
characteristics, functions, and dynamics of traditional
homegardens.

2 Definition and types of traditional
homegardens

2.1 Definition of traditional homegardens

Scholars vary in their understanding of traditional home-
gardens. However, most researchers consider homegardens
those that are located close to dwellings, contain diverse
species with different life forms and uses, and are managed
for multiple purposes and ecological sustainability (Fer-
nandes and Nair, 1986; Gajaseni and Gajaseni, 1999; Peyre
etal., 2006). For a general definition, we cite Nifiez (1987):
“(a traditional homegarden is) a small-scale production
system supplying plant and animal consumption and
utilitarian items either not obtainable, affordable, or readily
available through retail markets, field cultivation, hunting,
gathering, fishing, and wage earning. Household gardens
tend to be located close to dwellings for security,
convenience, and special care. They occupy land marginal
to field production and labor marginal to major household
economic activities. Featuring ecologically adapted and

complementary species, household gardens are marked by
low capital input and simple technology”. Two basic
components of traditional homegardens are indicated by
this definition, i.e. proximity to houses and a diversity of
plants, the latter well adapted to the local environment and
serving multiple purposes.

2.2 Types of traditional homegardens

There are many types of traditional homegardens, varying
in their layouts and types of species grown, and associated
with different geographical areas or ethnic groups
(Hamilton and Hamilton, 2006). Size, structure, socio-
economic value, or dominant species have all been used as
criteria in classifying homegardens (Kehlenbeck and Mass,
2004). There are many systems of classification, but no
universally accepted current scheme, especially for tropical
homegardens for which many types are reported (Kehlen-
beck and Mass, 2004). Nifiez (1987) classified traditional
homegardens into two ecological types, tropical and
temperate, each marked by particular features in terms of
structure and species composition. Tropical homegardens
tend to have complex vertical structures and many species
with many life-forms. In contrast, temperate homegardens
have simple vertical structures with all the plants unshaded
and dominated by annual species. Niflez has further
proposed an alternative way of classifying traditional
homegardens according to their contributions to household
economies: subsistence and budget gardens. The former is
mainly devoted to providing households with food, fruit
and other daily produce, and the latter mainly to providing
financial income (Nifiez, 1987). In Vietnam, Trinh et al.
(2003) classified traditional homegardens into four types
according to their main functions and main species, that is,
“homegardens with fruit trees”, “homegardens with pond
and covered livestock area”, “homegardens with vegeta-
bles”, and “homegardens with forest trees”. The classifica-
tion of homegardens is predicted to be a fruitful field for
future research.

3 Structure of traditional homegardens
3.1 Vertical structure of the vegetation

Traditional homegardens often have complicated vertical
structures. They vary in their vertical structure according to
their location (e.g. more complex in the tropics), floristic
composition, age and size (Kehlenbeck and Maass, 2004).
De Clerck and Negrreos-Castillo (2000) reported five
vertical layers for one type of homegarden in Mexico
(Table 1). In the Chao Phraya Basin of Thailand, Gajaseni
and Gajaseni (1999) reported on traditional homegardens
with four vertical layers (Table 2), similar in this way to a
dry dipterocarp forest except that each layer is lower in
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height. Even in arid regions in the tropics, vertical profiles
can be complex. For example, the homegardens in
northeastern Brazil have three strata (Albuquerque et al.,
2005) (Table 3).

Table 1 Vertical profiles of a homegarden in Mexico

vertical profile height/m species

tall tree stratum 6-12  mango, avocado, and timber trees

lower tree stratum 3-6  Citrus spp.

tall shrub stratum 1.5-3  bananas, papaya, and achiote

lower shrub stratum 0.5-1.5 annual & perennial herbaceous plants:
tomatoes, espelon, corn, ginger, cassava,
and taro

herbaceous stratum <0.5 herbs & creepers: basil, squash, epazote,

and sweet potatoes

Table 2 Vertical profiles of a homegarden in Thailand
height/m

=10

vertical profile species

emergent layer coconut, areca palm, bamboo, and teak

canopy layer 5-10  mango, tamarind, durian, coral tree,
Indian trumpet flower, and plum mango
understory layer <5  diverse fruit trees with a height <5m

shrubs and ground cover different species of shrubs and grasses

Table 3  Vertical profiles of a homegarden in northeastern Brazil
height/m

7-12

vertical profile species and usage

upper stratum fruits and timbers: Schinopsis brasiliensis,
Anacardium occidentale, Erythrina velutina,

etc.

mid-stratum 3-7 multiple uses: Tabebuia sp.; Myracrodruon
urundeuva, etc.
lower stratum 1-3 medicinal plants, fruits, and forages: Psidium

guajava, Annona squamosa, Jatropha molis-
sima, etc.

The wide range of species of different heights and life
forms found in traditional homegardens add to their
ecological efficiency in terms of use of physical and
chemical resources such as water, sunlight, and nutrients
(Wiersum, 1982; Blanckaert et al., 2004).

3.2 Floristic composition and resource categories

Whether located in tropical or temperate regions, or in wet
or arid areas, all traditional homegardens show high
floristic diversities compared with other kinds of agroeco-
systems. Trinh et al. (2003) reported that in Vietnam the
number of species in homegardens ranged from 12 to 103,
with the average number of species being 0.7 to 2.7 per
100m? In Cuba, the average number of species per
homegarden varies from 18 to 24 (Wezel and Bneder,
2002). In the Gaoligong Mountains, China, homegardens
are one of the major land-use types. It is reported that

species richness in homegardens managed by local farmers
ranges from 14 to 85 (Dao et al., 2000).

Ecological and socioeconomic factors influence the
species diversity of traditional homegardens, including the
utilization of the products of homegardens (Gajaseni and
Gajaseni, 1999; Trinh et al., 2003; Kehlenbeck and Maas,
2004; Coomes and Ban, 2004; Wezel and Ohl, 2005). They
include geographic location, climate, water availability,
garden size and history, agricultural policy, market needs,
food culture and household preferences. Species diversity
is higher in tropical and humid regions than in temperate
and arid areas (Nifiez, 1987; Blanckaert et al., 2004).
Annual plants are proportionally more important in
temperate areas than in the tropics (Nifiez, 1987; Zaldivar
et al., 2002).

Species in traditional homegardens are used for many
purposes. Blanckaert et al. (2004) found at a village in an
arid part of Mexico that the plants cultivated in traditional
homegardens are used for three main purposes: ornamental
(65.7%), edible (29.6%) and medicinal (8.6%). In north-
eastern Brazil, species in homegardens can be classified as
medicinal (26%), food (26%), timber (16%), ornamental
(12%), shade (8%), forage (3%), poisonous (3.75%), soap
substitutes (1%) and magical (1%) (Albuquerque et al.,
2005). In Xishuangbanna, China, Cui et al. (2000) reported
that species of plants in traditional homegardens provided
the following types of products: medicines (23% of
species), vegetables (21%), fruits (19%), ornamentals
(9%), and spices (7%). In the Eastern Ghats of Orissa,
India, provision of vegetables and spices is the main
purpose for growing plants in traditional homegardens
(Dash and Misra, 2001). In Costa Rica, food plants are the
dominant species planted in homegardens, and the mean
species number of edible plants per homegarden has been
measured to be between 3.80 to 8.63 in Costa Rica
(Zaldivar et al., 2002).

Blanckaert et al. (2004) classified plants in homegardens
into three types according to the intensity of their
management (Table 4). All three categories can have
high value, including spared (or wild) plants. High and
Shackleton (2000) reported that the average total value of
plants in homegardens of a South African rural village was
about US$667 per hectare per year, with the wild plants
accounting for 31%. Traditional homegardens conserve
not only genetic diversity of crops and economic plants,
but some wild plant resources as well (High and
Shackleton, 2000; Angel-Pérez and Mendoza, 2004).

Table 4 Plant types in homegardens based on plant management
plant types

management practices

cultivated under intensive management

protected or encouraged spontaneously growing or transplanted from else-

where, the owner taking measures to protect or
encourage them

spared spontaneously growing, left unweeded
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3.3 Management

There is certainly a close relationship between the
management and functions of traditional homegardens
(Schroth et al., 2004), but actually there have been very
few studies specifically on management. Typically, home-
gardens are associated with abundant knowledge on how
to manage plants and their sustainable use, as, for example,
in the case of the Maya who are very knowledgeable about
the propagation of many plants (Lamont et al., 1999).
Traditional management of homegardens is characterized
by low input and simple technology (Nifiez, 1987), with, in
many cases, human labor being the only input (Dash and
Misra, 2001). However, many traditional management
practices are fading as traditional lifestyles disappear
(Gillespie et al., 2004). Different genders often play
different roles in the management of homegardens. For
example, women and children are the main labor forces in
traditional homegarden management in Bangladesh (Ali,
2005), but in Yemen, children work less in homegardens
(Ceccolini, 2002). In the Wola communities of Papua New
Guinea highlands, Eleocharis cf dubia and Ipomoea
batatas are cultivated only by women and Musa and
Saccharum offinarum only by men (Sillitoe, 2003).

3.4 Changes in traditional homegardens with modernity

Presently, many traditional homegardens show a trend of
shift from subsistence-oriented agriculture to market
economy (Peyre et al., 2006). This shift is likely to
threaten the characteristics of traditional homegardens,
such as biodiversity, a multi-purpose nature, and ecological
and socioeconomic sustainability (Peyre et al., 20006).

In some parts of the world, the species richness in
traditional homegardens will change along with the
vanishing of other traditional agroecosystems. For exam-
ple, the Hani people in south Yunnan, China, introduced
lots of wild plants (including rare and high demand
species) from swidden fallows and fallow forests. These
plants not only increase the species richness and initial
plant domestication, but contribute greatly to households’
economic income as well (Fu et al., 2003). The majority of
plants in homegardens were calorie-rich and basic
subsistence crops during the wars in Vietnam, and species
of economic crops increased along with the new policy in
land tenure issued and as markets opened (Trinh et al.,
2003). In fact, the species distributed in homegardens are
often determined by a combination of environmental,
cultural, socio-economic factors and market demands
(Fernandes and Nair, 1986; Albuquerque et al., 2005).
When these factors change, the species composition in
homegardens will also change.

Additionally, traditional management of homegardens is
also facing challenges along with physical and socio-
economic condition variations. Based on their investiga-
tion, Peyre et al. (2006) found that only 50% of

homegardens still remained traditional management prac-
tices, while 33% have incorporated modern technology.

The spatial and temporal dynamics of traditional
homegardens are affected by many different factors.
Actually, the dynamics of homegardens are always a result
of the combination of many factors. However, there are
very few studies on this issue.

4 Functions of traditional homegardens

Traditional homegardens are multi-purpose agroecosys-
tems (Méndez et al., 2001) having economic, ecological
and social functions (Angel-Pérez, Mendoza, 2004). Based
on a survey of the literature, Nifiez (1987) has summed up
their roles in the conservation and development of plant
resources as follows: (1) historically, they have served as
informal experimental sites for the domestication of plant
species; (2) they have been centers for informal mini-
experiments for testing new varieties and exotic species
before placing them into field cultivation; (3) they have
served as field germplasm banks. For ease of under-
standing, we sum up the functions of traditional home-
gardens under the following headings.

4.1 Providing daily substance and economic income for the
owners

A major role for homegardens is to provide households
with food, fruits, vegetables, fodder, fuel, medicines and
other materials for domestic use (Gillespie et al., 1993;
Kumar and Nair, 2004; Hamilton and Hamilton, 2006).
Traditional homegardens provide 40% of the calories, 30%
of the protein and 65% of the fuel to households in some
parts of Indonesia (Wilson, 2003). Homegardens in
Vietnam supply more than 50% of vegetables, fruits, and
herbs (Trinh et al., 2003). Although the proportions of
species used for different purposes vary, in general,
traditional homegardens contribute substantially towards
meeting the basic subsistence needs of their owners for
products and services such as food (including vegetables
and fruits), medicines, forage, shade, and ornamentals (Cui
et al., 2000; Blanckaert et al., 2004; Albuquerque et al.,
2005). Obviously, their contributions to daily substance are
different among homegardens located in different sites and
held by different owners.

Providing cash income is another important role of
traditional homegarderns (Nifiez, 1987). Many ethnobota-
nical studies have focused on the actual or potential
contributions of traditional homegardens to the local
economy and social development (Kehlenbeck and
Maass, 2004). Dacryodes edulis, an important economic
plant in southeastern Nigeria, is commonly cultivated by
local farmers, with 51.4% of the production coming from
trees planted in homegardens (Aiyelaagbe et al., 1998).
Questions have been raised about whether increasing the
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contribution of traditional homegardens to the cash
economy will influence the nutritional status of the
household. An answer has been provided, at least for
people in lowland Papua New Guinea, where a quantitative
study has shown no decline in nutritional status (Shack et
al., 1990).

4.2 Ecological functions

Traditional homegardens have been shown to be ecologi-
cally sustainable (Torquebiau, 1992; Jose and Shanmugar-
atnam, 1993; Kehlenbeck and Maass, 2004). Their benefits
include maintenance of soil fertility and soil structure and
maintaining nutrient cycling (Schroth et al., 2001). The
complex vertical structures and high floristic diversity of
tropical homegardens ensures an efficient use of sunlight,
water, and nutrients. Even in tropical areas of low rainfall,
shallow soils and low agricultural potential, homegardens
have been shown to be agriculturally productive (Benjamin
et al., 2001).

Traditional homegardens contribute greatly to agro-
biodiversity conservation (Trinh et al., 2003), including
helping to maintain or increase both the phenotypic and
genotypic diversities of cultivated plants (Casas et al.,
2005; Carmona and Casas, 2005). They can also play an
important role in the conservation of indigenous and
endemic plants, since such plants can be major compo-
nents of homegardens in some cases (Albuquerque et al.,
2005; Hemp, 2005).

4.3 Contributing to cultural use

Some traditional homegardens play a vital role in cultural
festivals or religious activities. They provide their owners
with culturally important materials, and can serve as sites
for festivals and religious rituals. Some plants found in
homegardens have no other value apart from a cultural one
(Huai et al., 1998). In some cases, every component of the
homegarden has special cultural meaning and value (Trinh
et al., 2003). For example, in Vietnam, Musa spp,
Citrofortunella microcarpa, Citrus spp., C. grandis,
Capsicum sp., and Pyrus pyrifolia (all common in
homegardens) serve as symbols of the five elements of
Vietnamese Buddhism, and are used in shrines during the
Vietnamese New Year festivals (Trinh et al., 2003). Hmong
people who have migrated to the USA still cultivate certain
plants in their gardens because of their cultural importance
in their homelands (Corlett et al., 2003).

4.4 Domestication sites of wild plants

Historically, traditional homegardens have served as major
centers for the domestication of wild plants (Nifiez, 1987,
Blanckaert et al., 2004; Das and Das, 2005), a function
which persists even to this day. For instance, many fruit
trees and shrubs, such as Diospyros lotus, Ficus carica,

Malus orientalis, and Prunus cerasifera, are still collected
from the wild in northern Iran for cultivation in home-
gardens (Khoshbakht and Hammer, 2005). Homegardens
have played a very important role in the domestication of
Dacryodes edulis, a traditional fruit tree with many usages
in West and Central Africa (Anegbeh et al., 2005).
Although traditional homegardens are today being
affected by many factors, some of their basic functions
remain unchanged, as has been demonstrated, for example,
in Vietnam (Trinh et al., 2003). The basic function of a
traditional homegarden anywhere in the world is still to
provide the subsistence needs of households, even as the
modern world changes so fast socially and physically.

5 Discussion and suggestions

Although many studies have been conducted on traditional
homegardens, there are still few comparing their eco-
nomic, ecological, and socio-cultural significance (Nair,
2001). It is expected that ethnobotanists will play an
important role in future endeavors. More research should
be undertaken on traditional management practices and
also on the ways in which homegardens are changing in the
modern world, which is changing socially and economic-
ally. More attention should be paid to the spatial (compared
with the temporal) dynamics of homegardens.

There are many homegardens distributed in temperate
regions, but we have little knowledge about them. They
have been almost neglected completely by the scientific
world, at least in China. Homegardens in temperate areas
have their special species composition and management
practices. Research into their characteristics will be useful
for guiding local resource use and biodiversity conserva-
tion, and the genetic diversity that they contain could
benefit crop breeding.

Traditional ecological knowledge and traditional res-
ource management have played a crucial role historically
in resource sustainability and management (Ticktin and
Johns, 2002; Los et al., 2003; Drew, 2005; Miller and Nair,
2005). Along with changes in traditional lifestyles and
environments, traditional knowledge on homegardens is
fading (Gillespie et al., 2004). So it is necessary and urgent
to conduct ethnobotanical studies on traditional manage-
ment practices in homegardens, to document traditional
knowledge of homegarden management, and to explore
their scientific meanings.
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