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In introductory anthropology classes and textbooks we
teach about the differences between foragers, pastoralists,
horticulturalists, and agriculturalists, but how many anthro-
pologists actually find these distinctions productive in their
own work? My goal here is to address this question by
examining the distinction we as anthropologists have made
between horticulture and agriculture, the former charact-
erized by the use of hand tools and the latter by animal
and/or mechanical traction. I argue that drawing a line be-
tween what we call horticulture and agriculture "proper" is
not useful for understanding agricultural systems in any
comparative or historical way.

In this paper, I will draw on my field work experience in
southeastern Zimbabwe (1992-1993) to illustrate the contra-
dictions in our terminology and to propose some alterna-
tives. My experience in Zimbabwe has suggested that the
term "horticulture" has little classificatory, let alone explana-
tory, power. I would like to give the term "horticulture" a
more restricted and literal definition, and propose that cross-
cultural comparisons of agricultural production systems
need to be based on the ecological characteristics of agro-
ecosystems, not technology.

Terms of Reference

While it is generally acknowledged that there are di-
verse forms of economic and social organization found
among horticultural societies, all are said to share certain
material features that enable us to treat them as a single form
of subsistence or production strategy. According to Cohen,
horticulture:

is a technology in which a people plant seeds, roots,
or tubers and harvest the product, using a hoe or
digging stick as their principle means of production.
Horticulturalists, like foragers, rely primarily on
muscular energy in their exploitive activities. [1968:
49 emphasis added]

Ember and Ember provide a more complete, but almost
identical definition, which draws out the main features that
are generally attributed to the term in contemporary texts:

The word horticulture . . . means the growing of
crops of all kinds with relatively simple tools and
methods, in the absence of permanently cultivated
fields. The tools are usually hand tools, such as the
digging stick or hoe, not plows or other equipment
pulled by animals or tractors. And the methods used
do not include fertilization, irrigation or other ways
to restore soil fertility after a growing season. [1990:
247]

It is certainly an oversight to suggest horticultural tech-
niques are "relatively simple." Conklin (1957) and others
(e.g., Allen 1965:38-76; De Schlippe 1956; Dommen 1988;
Denevan and Padoch 1988; Sillitoe 1996) have detailed the
highly complex nature of ecological knowledge found
among people who practice horticulture. At root, the anthro-
pological distinction between horticulture and agriculture
"proper" is made primarily on the basis of material culture—
technology—when the cornerstone of any production sys-
tem is the knowledge and social relations that are necessary
both for the production and employment of technologies. A
digging stick may be a simple tool, but its effective use is not
a simple process—one has to know where and what to dig.
Similarly, a wooden spear is a manifestly more simple tool to
produce than a rifle, but the complexity of skill and knowl-
edge required to hunt with a spear is arguably greater than
that of the hunt with a high-powered rifle. One is easier to
make, the other easier to use. Which technology, then, is
more "simple?"l

Furthermore, horticulturalists tend to work with a
higher degree of ecological complexity and biodiversity in
their farming systems than high input forms of agriculture
(Altieri 1999), although Lambert (1996) offers an interesting
example to the contrary. Intercropping, the maintenance of
living fences and hedgerows, even leaving weeds in the
fields (see Owen 1973:81) can provide habitat for pest pred-
ators and pollinators and reduce pest population build ups.
Trees left standing in fields and even invading "weeds" can
also be a source of food and other useful products.
Brookefield and Padoch (1994:9) refer to this managed, on-

Culture & Agriculture 16 Vol. 22, No. 2 Summer 2000



farm biodiversity as "agrodiversity," or "the many ways in
which farmers use the natural diversity of the environment
for production, including not only their choice of crops but
also their management of land, water and biota as a whole."
In traditional farming systems where farmers have little or
no access to subsidized chemical inputs, irrigation, credit,
crop insurance, and all of the other infrastructures that make
industrial agriculture possible, farmers tend to make diverse
plantings to offset crop losses resulting from an uncertain
climate. The ability of these low input,.traditional farming
systems to withstand environmental disturbances, what
Berkes and Folke (1998:12) refer to as "resilience," is en-
hanced by natural and managed (i.e., planned) diversity. At
the same time, the resilience of the local ecology is in many
cases not being undermined (Berkes and Folke 1998:12). I
will elaborate on these points later, but suffice it to say at this
point that understanding agricultural production systems
needs to be based not simply in the material artifacts used
but in the set cultural practices that shape peoples' relation-
ship to the eco-systems on which they depend.

Rather than employ the term "horticulture" to imply
relative simplicity, I would like to suggest a more literal use
of the term. Any society that cultivates domesticated plants
can be said to practice agriculture although even this is a
somewhat arbitrary distinction; thus, for example, people
use fire to maintain preferred plant communities (Lewis
1982) as well as plant semi-domesticates such as manomin, or
"wild" rice (Chapeskie 1990)? The term "horticulture" can
refer to the keeping of smaller home, or kitchen, gardens
used to grow a diverse range of annual and perennial plants
that supplement a diet based on staples derived elsewhere.
Thus, the term "horticulture" (< L hortus "garden" in com-
parison with agriculture < L ager "field") can be glossed
closer to its roots in the garden. Clearly there are many grey
areas, including for example where planted crops do not
constitute the majority of a local diet (see Brookfield and
Padoch 1994:10; Scudder 1971).3 It would be impractical to
delimit a definition of a "garden" based on size of cultivated
area given the diversity of ecological settings and tenure sys-
tems found around the globe. Further, although the defini-
tion stresses the distinction between staple and secondary
crops, crop types by themselves are not necessarily reliable
in distinguishing between fields and gardens. In Zimbabwe,
for instance, maize is a staple crop, but it is also commonly
grown in kitchen gardens to be eaten green (i.e., before it is
ripe and dried).4

Fernandes and Nair (1986) offer a more complete defini-
tion for tropical home gardens, but the actual terms are less
important than the point that it is inappropriate to differ-
entiate farming systems based solely on what cultivation
technology is used. Horticulture, the tending of home gar-
dens, is a particular form of agricultural practice, not a label

to describe a type of society; like aquaculture or arboricul-
ture, it can be a component of an agricultural system and
may or may not be central to that system. While, in many
cases, there may be an association between cultivation tech-
nology, duration of cultivation and level of input provision
(e.g., irrigation or fertilizers) there are also many cases, and
likely a growing number of cases, where this association is
not reliably found. It is easy to speak of contrasts between
small-scale slash-and-burn and industrial mechanized agri-
culture, but my concern here is to address more intermediate
cases like that of Zimbabwean peasant farmers. As we shall
see, such cases of traditional agricultural systems that have
been transformed through the processes of imperialism and
incorporation into the world economy are not easily ex-
plained by either the traditional definitions of horticulture
or intensive agriculture.

The Zimbabwean Context

Mechanically and oxen-ploughed monocultures of hy-
brid maize are approaching the norm in Zimbabwean pea-
sant agriculture (Eicher 1995; Bratton 1987:216-7). However,
in the dry lowland areas of Chimanimani District in the
southeast (see Map 1) people still make use of the Iron Age
adaptations that were introduced in the region as far back as
the second century A.D. (see Beach 1980:12; Beach 1977;
Lancaster 1981: 67). Dryland grains, such as millet and sor-
ghum, cultivation of vegetable gardens in wetland and ripar-
ian areas, livestock grazing (especially goats), as well as a
reliance on gathered vegetables, fruits and insects, and small
game hunting are all combined in a unified production sys-
tem. Wage labor, as well as disaster relief, are also critical
components of local livelihoods that underwrite the viability
of agricultural production in rural communities across
Zimbabwe.

In the community in lowland Chimanimani District
where I conducted research, the majority of agricultural land
(some 75 to 80 percent) in the 1992-1993 season was culti-
vated by hand, by women using hoes. In part, the low levels
of ploughing can be linked to very low livestock numbers as
a result of the 1991-1992 drought. However, interviews sug-
gested that even with higher average livestock holdings the
majority of land was cultivated by hand. The benefits of
ploughing are not as obvious in the shallow sandy soils that
make up the vast majority of agricultural lands in the area
(see Figure 1). The heavier clay-loam soils along the Save
River's upper flood plain are the first to be ploughed, but
these fields were generally smaller in size, in part due to a
colonial program to rationalize and "communalize" resources in
the 1950s when plots were allocated on an even one-acre
basis. Thus, many hand-hoed fields were considerably larger
than ploughed fields. However, a field worked by oxen, or
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a tractor for that matter, had no necessarily different place in
the economy than a hand-hoed field. What was plowed one
year might be hand-hoed in the next if oxen were not
available, as was widely the case in the 1992-1993 season.

By definition, the farming system of the Chimanimani
lowlands could be classified as a form of "horticulture" in
that hand-hoeing is the effective basis of the production sys-
tem. However, fields were generally large and "permanent"
in the sense that they were not generally shifted due to land
pressure, which contradicts the traditional definition of hor-
ticulture. With or without traction people plant the same
crops, with the possible exception that less maize is planted
in the heavier soils when ploughing is not possible. The
guiding principle for choice of cultivation power in lowland
Chimanimani District is availability. People were glad to
have a government tractor come to plough their fields in
1993 as part of the drought recovery effort, but this simple
act did not transform the basis of the local economy.

The farmingsystem found in lowland Chimanimani Dis-
trict is in most respects the same system as that found in

better watered areas of Zimbabwe where animal and
mechanical traction are more common, chemical fertilizers
are used, and irrigation is often found—the hallmarks of the
definition of "agriculture" proper. If the Chimanimani low-
lands were to have sufficient livestock to plough all fields, it
is doubtful there would be any radical change in the farming
system beyond the fact that men would spend more time in
the fields. Even if improved traction increases yields, there
is very little new land for expansion of fields, especially in
the more fertile clay-loam soils along the Save River, and
therefore there is limited room for increased production.
Furthermore, the benefits of fertilizer application are limited
by low rainfall since water is necessary to transport soluble
forms of nitrogen, and by low levels of soil clay and humus
needed to bond ionic forms of nitrogen and, thereby, hold
them in the soil. Together, these climatic and soil chemistry
features leave plant roots vulnerable to being "burned" by
chemical fertilizers, a point local farmers make themselves—
ino-pisa zviyo (literally, "they burn the crops"). Thus, without
irrigation and greater livestock numbers, low-input farming
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Figure 1
Cross-Section of Lowland Chimanimani District
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using hoes is an adaptive response to local soil and climate
conditions. The opportunities for increased production and
for marketing of surpluses, a rarity at present (cf. Weiner
1988:484-485), are strictly limited even though roads and
markets are easily accessible.

The differences between farming systems in the
Chimanimani lowlands and those in the better watered up-
land areas have less to do with the technologies used than
with ecology and political economy. Which technologies are
used reflects a response to ecological possibilities, as well as
commodification and integration into an international eco-
nomic system. In other words, it is not differences in technol-
ogy that mark different farming systems. Rather, the hand-
hoed and ploughed farming systems in Zimbabwe represent
two points on a continuum that reflect different degrees of
dependence on and incorporation into the global economy.
Dispossession of land, restrictions on economic activities (es-
pecially hunting) and the introduction of wage labor have
profoundly transformed agriculture in the area.5 But there is
one feature of traditional agricultural systems in the region
that has been maintained in dryland areas like lowland
Chimanimani District, and that is the maintenance of bio-
logical diversity to promote resilience.

In lowland Chimanimani District, intercropping is still
commonly practiced such that cultivated areas generally
contained at least four distinct crop species at any one time.
A typical field on sandy soils would contain millet and sor-
ghum varieties, watermelon, and cucurbits while on clay
soils maize, sweet sorghum, pumpkin, cow peas, and

groundnuts were grown together. In addition to crop plants,
colonizing plants ("weeds") are an important source of food
and medicine, as are the insects, rodents, and birds that are
otherwise termed "pests." Further, although prior to the in-
troduction of the plough, trees were a more integral compo-
nent of agricultural production, small farmers continue to
incorporate trees within their farming system (see Campbell,
Clarke, and Gumbo 1991; Musvoto and Campbell 1995;
Wilson 1989). Trees are removed to facilitate ploughing, but
there has not been a wholesale conversion of diverse grow-
ing habitats into the treeless mono-cultures of European
missionary ideals as preached in the "the gospel of the
plough" (see McGregor 1991:94). Rural Zimbabweans have
resisted stumping of fields in order to preserve their agrofor-
estry systems (Wilson 1989:372-3). In lowland Chimanimani
District trees are preserved in fields primarily for the fruit
they provide and because certain species are considered to
be sacred. In the more intensively managed clay-loams of
the Save River flood plain (see Figure 1) there was an
average of four trees found fully within the margins of each
hectare of cultivated space in 1993. In the less intensively
managed sandy soils, which predominate in the area, almost
17 trees per hectare were found (O'Flaherty 1997).6

Partial regeneration of forested lands also provides
benefits, such as livestock browse, gathered foods, habitat
for small game, and some craft/construction materials. These
benefits cannot be realized in a continuous disturbance re-
gime maintained through stumping and winter ploughing.
Further, stumped and heavily degraded woodlands tend not
to revert to the climax species that provide for key wood
needs (Wilson 1989:373). In the mopane woodlands of low-
land Chimanimani District mature mopane (Cobphospermum
mopane) are important habitat for mopane worms
(Gonimbrasia belina), a declining but still important compo-
nent of the local diet. In abandoned fields that were worked
continuously for years there is a tendency for Acacia spp.
(especially A. tortilis) to dominate regrowth, rather than the
climax species composition {i.e. C. mopane and associated
species).7 In these cases the colonizing Acacia species, which
form nitrogen fixing root nodules, indicate the forest has
been significantly degraded and its ability to regenerate seri-
ously reduced. However, these acacia trees are used only for
rough fencing, although livestock (especially goats) browse
and to some extent mature trees are tapped for their sap.
Acacia trees are not generally burned for fuel.8

The use of intercropping, staggered planting, transplant-
ing, agroforestry, as well as letting livestock browse in har-
vested fields, are important means of adapting to low and
uncertain rainfall, and allow for multiple benefits to be
derived from the land. A diverse production system aimed
at ensuring a maximum certainty of a harvest, an important
dimension of resilience, appears to have been the hallmark
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of precolonial agriculture (e.g., Lancaster 1981:61-91;
Nyamapfene 1989; Scudder 1975:30-31; Wilson 1986). Dry-
land (i.e., rainfed) fields producing drought resistant grains
are generally the centerpiece of agricultural production
throughout rural Zimbabwe but gardens are also cultivated
in small wet depressions (dambos), river banks, river beds,
and any place where reliable moisture enables for a longer
growing season (see Bell and Hotchkiss 1991; Lancaster
1981:76-91; Wilson 1986). The key differences between farm-
ing systems of the 19th century and those of today are argu-
ably not cultivation technology, field size or even the use of
chemical inputs. Rather, the changes have to do with the
destruction of economic diversity, loss of land base and the
rise of migrant labor, all of which have reshaped people's
relationship to the land. Today people in rural Zimbabwe
rely on a more simplified ecology, a more narrow range of
trophic relations or networks in which energy and nutrients
are exchanged. Put differently, rural Zimbabweans today
have a less diverse diet than they did in the 19th century (see
Alvord 1929; Gomez 1988). Large game is virtually absent in
the Chimanimani lowlands and the number of plants, fungi,
animals and insects that people know are edible and are
willing to eat is much fewer. In hard times people do rely on
foods that they would not ordinarily choose to eat such as
icha, the fruit of Xanthocercis zambesiaca—as was said to me,
icha dzaiponesa vanhu hire kana baye ("Icha have been sustain-
ing people from long ago, as has grass").

In sum, contemporary farming systems in lowland
Chimanimani District have undergone considerable changes
since the late 19th century when European settlers arrived in
the region. The traditionally diverse and multi-faceted pro-
duction systems of the past have been simplified and today
reliance on wage labor for cash incomes has become a major
component of the rural economy. Dryland cropping today
provides for a far greater proportion of sustenance than in
the past and coupled with land pressure it is not uncommon
to find fields cropped continuously, or at least as long as a
harvest can be realized. Fields are not regularly fallowed as
part of a shifting cultivation system but often simply aban-
doned with little hope of being reclaimed in the near future.
Fallowed and uncleared lands that are more suitable for cul-
tivation are principally available in areas distant from the
center of residential concentration where services and
reliable wells are found and where most people express a
strong preference for residing.

That fields are now more permanent is the result of land
shortages and loss of male labor for clearing not a response
to new technology or farming techniques. The introduction
of the plough, or for that matter irrigation and fertilizers, has
enabled increased productivity, but have not in themselves
undermined or transformed production; they have been
used advantageously where the opportunity exists within a

production system already transformed by land loss and
migrant labor.9 The characteristic features of the farming
systems of lowland Chimanimani District that have re-
mained relatively intact are those practices designed to pro-
mote resilience through time—ecological adaptations that
ensure people can survive with or without ploughing and
other inputs.

Ecological Agriculture

The preceding example suggests that the standard
markers by which we define the term "horticulture," as seen
in Ember and Ember's (1990) definition, are inadequate for
understanding the impacts of imperialism and globalization
on traditional farming systems. Technology may have been
a convenient marker in the past by which to sort out dif-
ferent and related farming systems but it is a superficial
marker at best. Agriculture is a relationship with and within
an ecosystem, or a network of linked ecosystems. At a cer-
tain level this relationship is mediated by technology, by the
tools used to create and maintain agroecosystems. But tech-
nology is nothing without the knowledge and social rela-
tions required to produce and use it, and knowledge systems
are too relativistic a subject matter to make cross-cultural
comparisons of farming systems. We cannot credibly speak
of simple technologies any more than we can simple knowl-
edge or simple societies, something we used to indulge
ourselves with in anthropology. Rather, I am proposinghere
that in seeking to understand farming systems in a cross-
cultural perspective we look at that underlying relationship
between people and other organisms in an ecosystem; that
is, we need to make comparisons on the basis of agro-
ecology, the ecological dynamics set in motion by people
through their productive practices.

My aim is not to create a new classificatory system with
rigid boundaries, but to suggest that ecological dynamics are
more descriptive of farming systems and are more heuristic-
ally useful in making comparisons. Farming systems can be
understood as part of a continuum of production strategies
based on their underlying ecological dynamics. At one end
of the continuum would be those production strategies that
work with the local ecology, seeking to gain advantage by
alteringthe ecosystem but without significantly affectingthe
ability of the ecosystem to bounce back to the state it was in
previously. This may or may not be a "natural" state and
wherever humans have shaped ecosystems to their needs
the search for a climax ecosystem in the absence of human
influence is purely hypothetical, a point which I will return
to shortly. At this end of the continuum we can include most
small scale swidden agriculture in which fields are left to
forest regrowth. As Geertz has suggested for tropical swid-
den farming systems:
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in ecological terms, the most distinctive positive
characteristic of swidden agriculture (and the char-
acteristic most in contrast to wet-rice agriculture) is
that it is integrated into and, when genuinely adap-
tive, maintains the general structure of, the pre-
existing natural ecosystem into which it is projected,
rather than creating and sustaining one organized
along novel lines and displaying novel dynamics.
[1963:16]

According to Geertz (1963:16-25), tropical swidden farmers
mirror the biodiversity, rapid nutrient cycling, and closed-
canopy nature of the local forest ecosystem. Given this char-
acteristic of working with the structure and functions of local
ecosystems I will refer to this end of the farming system con-
tinuum as "ecological agriculture."

Any farming system takes advantage of a basic dynamic
in any (agro)ecosystem: diversity encourages stability (Altieri
1999; Berkes and Folke 1998:16). Lack of diversity allows for
growth rates that would not be found in the absence of
human management or natural disturbance. In ecological
farming systems greater attention is placed on creating di-
versity and thereby lessening instability and the potential for
catastrophic loss. In the absence of state disaster relief, capi-
tal markets, crop insurance, and the like, resilience in these
farming systems is maintained through time by fostering
diversity and through the development of detailed ecologi-
cal knowledge (Berkes, Colding, and Folke 1997:18). Struc-
tural complexity of the agroecosystem is maintained with
the aim of maximizing reliability of total crop production—
when certain crops falter, others will succeed. Thus, by way
of example, a variety of species may be cultivated to take
advantage of differing soil types, root zones and micro-
climates. Intercropping, staggered planting, and agroforestry
are examples of ways in which this structural diversity is
created. Maintaining trees in fields can have a number of
agronomic benefits as well as providing additional harvests
in the form of fruit, timber, medicine, and the like. Even after
fields are "abandoned" there may be continued benefits de-
rived from managed forest fallows (see de Jong 1997:192-
193). In Zimbabwe, as was mentioned, maintenance of dom-
inant trees species in cultivated spaces is part of the manage-
ment process designed to maximize economic benefits from
the fallowed land.10 Posey and Balee (1989) gathered some
fascinating examples of how some Amazonian agricultural-
ists plant and manage "fallow" lands to produce anthropo-
genic forests.11 The use of anthropogenic forests and the
practice of returning to old (fallowed) field sites are illus-
trative of the problems in measuring agroecosystems against
some hypothetical "natural" or "climax" ecosystem. What is
created in ecological farming systems are agroecosystems
that tend to work with levels of biodiversity and structural

complexity that are closer to what might be expected in an
non-managed or undisturbed ecosystem. Diversity and com-
plexity are not only managed in space (i.e., in the field), but
also through time with the management of succession.

At the other end of the continuum are farming systems
based on a dramatic redesign of ecological relations to pro-
vide for the growth of crop species, and at rates of growth,
that could not be found in the local ecology without human
intervention. This could apply to any agroecosystem, but
here it is a matter of degree, hence the continuum. In eco-
logical terms, farming systems at this end of the spectrum
work with dramatically reduced ecological diversity. Struc-
tural simplicity in niche diversity and trophic interactions is
maintained with the aim of maximizing yields of fewer crop
species. At the same time this creates an agroecosystem that
is unstable, requiring constant and high levels of inputs. The
underlying dynamic at play here is disturbance and hence I
shall term this end of the spectrum "disturbance
agriculture."12

Again, ecological disturbance is part of all agricultural ac-
tivity. However, in disturbance agriculture fields are kept in
a more permanent state of early succession. Each year the
ecological conditions that obtained in the field the previous
year are recreated to produce crop under roughly the same
conditions each year. At the extreme end of the continuum
stands industrial monocropping in which there is little at-
tempt to accommodate the natural ecology although conces-
sions are made, for example, where a field is too wet to get
machinery in until later in the spring. Otherwise, low lying
wet areas are conventionally tile-drained and the same pro-
duction system applied to other fields is employed more or
less uniformly regardless of the specifics of the local ecology.
There is also an increasing tendency for industrial farms to
specialize in a narrow range of crops. Diversity is reduced to
realize the comparative advantage of volume production in
single crops. In addition, inputs are designed to further plant
growth and not to contribute to the agroecosystem in a
larger sense. Thus, for example, fertility inputs (soluble
chemicals) are to be used directly by the plants and do not
pass through other trophic interactions with soil flora as
would be the case with say animal manure, green manure or
compost. Similarly, any insect or non-crop plant is generally
considered an unwelcome intruder in what is to be an envi-
ronment tailored to the growing needs of a single species.13

Another example of disturbance agriculture is wet rice
farming. Again a dramatic redesign of the pre-existing ecol-
ogy to create agroecosystems which depend on constant dis-
turbance and inputs. Soils are disturbed through flooding
and repeated ploughing which loosens the soil to the depth
of the plough; below this level a hard pan develops which
inhibits drainage and leaching of nutrients. Flooding pre-
vents the invasion of surrounding vegetation and thereby
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prevents succession for as long as the irrigation system is
maintained. On this basis, wet rice farmers in Bali have
maintained continuous production for a millennium
(Lansing 1995:87). Another farming system that sits at the
disturbance end of the continuum is the slash-and-burn
truck farming of Indonesia as described by Dove (1993:19).
In this case migrant farmers take advantage of the massive
disturbance created by logging, burning residues, and plant-
ing in these recently logged areas. After two to three years
the land is abandoned and the farmers follow logging roads
into new areas. Although the techniques employed here are
very similar to those of the swidden farmers described by
Geertz (1963), the ecological relationships that underwrite
the two farming systems are quite different. The truck
farmer is dependent on the creation of roads and cut zones
by the logging operations and, therefore, to operating in a
highly disturbance-based regime that includes the logging
operation itself.14 There is no indication that this is a form of
rotational or forest-fallow agriculture, but rather the forest
soils are mined for short-term economic benefit with little
attention paid to long-term succession management.

Conclusion

How does this reformulation help to better explain the
Zimbabwean material presented here? The case of lowland
Chimanimani District is still a middle-range case, lying some-
where between the two extremes presented above. But it is
not an "intermediate" case representing some transitional
stage between two types. The introduction of the plough in
southern Africa did not in itself set off some inevitable transi-
tion to more intensive forms of cultivation; in fact, as Ranger
(1985) has suggested, the plough facilitated an expansion of
acreage—an "extensification" of production—in the early co-
lonial period as people took advantage of emerging markets.
What has shifted agricultural production in lowland
Chimanimani District toward a more disturbance-based re-
gime is not technology as much as the whole political econ-
omy of colonialism and a shift in lifestyle choices. Land ex-
propriation, loss of economic diversity, and the desire to live
close to amenities have concentrated agricultural efforts on
a much more restricted area of land, and led to a gradual
conversion of diverse woodland and wetland agroecosys-
tems into more permanently cultivated open fields. Whether
people employ hand hoeing or ox ploughing does little to
alter this ecological transition with the exception that trees
have been cleared from many fields to facilitate ploughing.

The ability of the local woodland ecology, the basis of
production, to be regenerated is being reduced as fields be-
cOme the sites of continuous disturbance. Farmers plant the
same crop mixtures on the same land for as long as they pro-
fitably can. In one extreme case I observed, a family was able

to wrest a reasonable harvest of millet, sorghum, and water-
melon out of what was no more than decomposing granite
bedrock, and during a drought year at that. Clearly in this
case the fact that the field was once a woodland was no
longer relevant to agricultural production. However, there
are many more cases in which fields were returned to
(shortened) woodland fallows. What has been central to the
agricultural systems of lowland Chimanimani is their being
rooted in a woodland ecology. The dominant mopane
woodlands are valued culturally and are the source of many
useful products, not the least of which are the soils that lie
beneath the trees. It is the change in peoples' ecological rela-
tionship with these mopane woodlands that marks a change
in farming practices. The mopane tree, known locally as
musharu, has inspired the term musharuka, which is used to
refer to elders and connotes a sense of strength and vitality.
Today the mopane woodlands may be waning, but not nec-
essarily under the point of the plough.

In sum, the contrast I am making here between ecolog-
ical and disturbance agriculture is not based on what tools
are used, what crops are planted, or how long people culti-
vate a field. Certainly there are correlations', but no neces-
sary linkages between, these factors and the underlying
dynamics of the agroecosystems so created. The long-term
relationships formed between indigenous swiddeners in
Indonesia and the local ecology on the one hand, and be-
tween truck farmers and the ecology on the other, is signif-
icantly different even when both practice slash-and-burn
agriculture in the same region. In addition, while the
ecological-disturbance continuum has implications for sus-
tainability there are no necessary correlations, as the wet-
land rice example illustrates. While Balinese rice farming has
been sustained for a millennium, it is similar to resource-
mining industrial agriculture in its reliance on sustained eco-
logical disturbance achieved through constant provision of
inputs, especially labor in the case of wet rice.15

There can also be a danger in suggesting that ecological
agriculture is somehow more "natural." An agroecosystem
created through ecological agriculture may mirror the pre-
existing ecosystem, but that pre-existing ecosystem may
itself be anthropogenic or, as is often the case, secondary re-
growth on an old field. Likewise, the ecosystem that devel-
ops or is managed on an old field is not entirely like that
found in uncleared forest or woodland. In either case, the
measure is not an idealized "state of nature," but a long-term
successional ecosystem that exhibits a diversity and struc-
tural complexity comparable to other ecosystems in the area.
There is no absolute measure for diversity (Geertz 1963:17).
Suffice it to say that ecological farming systems are not based
on permanently disturbed ecosystems maintained at an
early successional status. Rather than try to find some "pure"
state of nature against which to measure anthropogenic
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ecological change (i.e., agro-ecosystems) we can classify
agro-ecosystems by the extent to which they entail manage-
ment of multiple successional stages or processes through
time.

Ecological agriculture is the management of diversity
through time, even after people have apparently left or
"abandoned" the field. Thus, leaving a field to woodland re-
growth, as they may do in Zimbabwe, is not necessarily
more "ecological" than leaving a field to planted trees and
other desired plants, as Anderson and Posey (1989) describe
for the Kayapo apete. What is "ecological" is the way in
which old fields are managed as complex communities that
are capable of being sustained without constant human in-
tervention. Kottak (2000: 315) suggests that the use of fallow
distinguishes horticulture from agriculture "proper7' hence,
"horticulture always uses a fallow period whereas agricul-
ture does not." But as Brookfield and Padoch (1994:11) point
out, this is certainly not "always" the case. A farming system
based on abandoning land until biological processes have
regenerated enough available mineral and organic nutrients
to make cropping advantageous again can be seen as mid-
way between ecological and disturbance agriculture. The
fallowed land in this case is subject to minimal if any man-
agement as part of a long-term succession management
process. To some extent this is where farming in lowland
Chimanimani District is heading as fallows have been dra-
matically reduced in this century.

A final caveat: the distinction between ecological and
disturbance agriculture is primarily heuristic since all agricul-
ture is by definition the creation of ecosystems through
disturbance. Both the terms "ecological agriculture" and
"disturbance agriculture" therefore embody redundancy. At
the same time, the terms describe effects on and relations
with ecosystems that are central to agriculture. In fact, the
same terms of reference need not be limited to the under-
standing of farming systems since, by way of illustration, the
production practices of foragers also include the manage-
ment of ecological processes and the creation of ecosystems
to meet human needs. For example, as Chapeskie (1990) has
noted, the "foraging" Ojibway of northwestern Ontario
have widely planted "wild" rice (manomin) in the waterways
they frequent, returning periodically to tend and harvest the
crop. A more generalized practice among foragers is the use
of fire to maintain ecosystems that are more economically
useful and aesthetically pleasing. The use of selective and
carefully controlled burning to maintain "pasture" for key
game species is ecologically no different in general principle
from agriculture; it is the use of disturbance to prevent suc-
cession to a wooded ecosystem. As Lewis (1982:45) com-
ments, "Australian and North American hunter-gatherers'
uses of fire were strategies for resource production no less
manipulative than those found with farming." As with the

traditional distinction made between horticulture and agri-
culture, the contrasts made between foragers and farmers
cannot be easily upheld on ecological grounds.16

Ultimately, all anthropogenic ecosystems, and not only
agroecosystems, originate in and tend to revert to natural
ecosystems. As such, anthropogenic ecosystems are an im-
portant meeting place for human social systems and natural
ecological processes. Both impinge on and shape one an-
other. The relationship between anthropogenic and non-
anthropogenic landscapes is always negotiated and humans
will everywhere seek to manipulate this balance to their
favor. If we are interested in ecological processes, and not
merely technological adaptations, the heuristic contrast be-
tween ecological and disturbance agriculture enables us to
better understand this dialectic and provides for a more fruit-
ful understanding of farming systems.
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Notes

1. Another way to address this issue is to say that tools do not exist
outside of culture. In other words, a tool has little significance
outside of a cultural setting which makes sense of that object and
puts it to use in specific, culturally prescribed ways. Ingold (1987)
makes this point rather eloquently in his criticism of the materialist
view that one's environment delimits a range of subsistence possi-
bilities that in turn dictates a range of technological responses.
Thus, "antelopes do not prescribe that they should be hunted; no
more do-pointed sticks prescribe that they should be used as wea-
pons in the chase" (Ingold 1987:7).

2. Ingold (1996) elaborates on this confusion and concludes that the
distinction between gathering ("finding") and cultivation ("mak-
ing") is somewhat meaningless; in either case what people are
doing is tending to the growing needs of plants, or animals, the dif-
ference lying only in the extent or degree of involvement.

3. Cohen (1968:49) suggests that groups in which cultivated plants
make up less than ten per cent of the diet should be classified as
foragers.

4. Further complications arise with market gardens, in which vege-
table and flower crops are grown in fields for sale elsewhere. In
such cases it may be a combination of plot size and proportion of
crop marketed that determines whether one is looking at a
"garden" or a "field." Agricultural manuals distinguish between
"field crops" and "vegetable crops" on the basis of crop perish-
ability and processing.
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5. See MacKenzie (1991) on the significance of hunting in Africa,
the full significance of which MacKenzie argues has been obscured
by academics. See van den Berg (1987) on the rise of what he terms
"wage-dependent agriculture" in which farming practices were al-
tered to accommodate male out-migration while at the same time
becoming dependent on wages to purchase inputs, most notably
the plough.

6. This figure does not include trees under 20 cm in diameter at
breast height. Regrowth was often quite considerable but was
generally cut back in time for the next agricultural season.

7. Unfortunately I have not done a proper history of abandonment
and succession in old fields for the area yet. At present I only have
general indicators based on a survey of trees in old field sites for
which the dates of abandonment were approximated by local
residents.

8. One of the reasons Acacia syp. are not burned is that the smoke
is said to cause chest pains, which I can personally attest to after
being somewhat sceptical, and perhaps too lazy to find an
alternative.

9. By way of comparison, see van den Berg (1987) on the adoption
of maize in the context of widespread male out-migration in south-
ern Mozambique. Van den Berg argues that maize yields were
higher per unit of labour and required fewer seasonal labour
peaks. Maize was therefore an attractive alternative to traditional
crops for farmers coping with an out-migration of adult men,
especially during the agricultural season when men worked on
plantations.

10. This management practice is reflected in the tenure system
whereby households have the right to first refusal in clearing
secondary forest on land they had previously farmed (cf. de Jong
1997:193 on similar tenure rights in Indonesia).

11. By way of comparison, Fair head and Leach (1996) describe the
processes by which, intentionally or not, agriculturalists in Guinee,
West Africa, facilitate the expansion of anthropogenic forests.

12. Geertz makes a very similar contrast in his seminal work,
Agricultural Involution, in which he contrasts the complex, diverse
and densely planted tropical swidden with the open field mono-
cropsazm/i (wetrice terrace) inlndonesia (1963:12-37). The contrast
here also mirrors to some extent the very interesting distinction
made by Coursey (1978) between tropical farming systems based
on sowing seed and those based on vegetative propagation. Ac-
cording to Coursey (1978), seed farmers tend to be more manipu-
lative and interventionist, while root farmers create agroecosys-
tems that more closely mimic natural ecosystems.

13. Given the lack of attention paid to developing the regenerative
capacity of the local ecology, but here especially the soil, this
particular formof agriculture can be referred to as resource mining
or "stock exploitative development" (Norgaard 1987).

14. This does not however entirely clarify the status of the
"pioneer" slash and burn farmers (Brookfield and Padochl 994:10)
who clear land and abandon it entirely, moving on to clear and
farm new lands until those too decline in fertility. Like the "truck
farmer," the "pioneer" farmer is not managing succession in any
long-term sense but mining the soils for short-term benefit.
Padoch, Harwell, and Susanto (1998) offer an interesting perspec-
tive on the relationship between what others perceive to be two
different forms of swidden farming—the one "real" and "tradi-
tional", the other destructive and deviant from the "real" form.

15. If only for this reason I have avoided the term "sustainable
agriculture," which implies something about the future that raises
more questions than the term answers. In using the term "ecolog-
ical agriculture," I am implying something about sustainability but
it would be difficult to actually assess what is or is not "sustainable"
at any given point in time. At a very general level, resource (espe-
cially soil) mining maximizes the open-ended nature of trophic
relations in an agroecosystem by removing energy and nutrients
at a rate that greatly exceeds their replacement by anthropogenic
or natural means. Ecological farmers, on the other hand, are in
some measure contributing to the maintenance of soil structure
and fertility by supporting the very ecological dynamics which are
part and parcel of the soil building process (notably the provision
of food and habitat for decomposers).

16. Blackburn (1996) raises the intriguing suggestion that what
might best distinguish neighbouring foraging and farming groups
(or hunting and herding groups) in East Africa is not their subsis-
tence practices but their distinct cultural construction of a relation-
ship with the land and its other inhabitants. Thus, both the pastoral
Maasai and the foraging Okiek adapt to the needs of animals for
pasture by moving with those animals. But, "the Maasai own their
animals; the Okiek do not" (Blackburn 1996:211). Similarly, the
agricultural Kikuyu "see land as their chief possession, the Okiek
do not" (Blackburn 1996:211) even though both rely on a station-
ary food source that is managed (honey for the Okiek).
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