
Damar silviculture starts with the plantation of coffee in the swidden rice
(1, 2). Damar trees are planted under coffee bushes and shade trees (3, 4).
Once established some 30 years later, the damar forest (5) regenerates

through the controlled colonisation of gaps in the canopy (6, 7)
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Durian season

Fallen durian fruits are collected
and brought to the village.

In durian season, the whole village lives in
the cultivated forest watching over the fall of
durian fruits.

Durian fruits are collected by traders
and sold all over Sumatra.
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In the damar example it is not only the technical and ecological aspects that are of interest. It also illustrates
some of the essential qualities of farmers’ strategies for forest plantation, which are embedded in legal, social,
political and symbolic appropriation of forest resources through domestication. The present damar forest covers
about 80,000 ha. Planting trees in their swidden, Pesisir farmers have managed to re-create, on a large scale, a new
forest landscape. This forest landscape, however, is quite different from the original one, especially as far as economy,
rights, symbolic and social values are concerned. This damar forest is entirely tailored to the farmers’ needs and
represents an important patrimony(35). But it also represents an attempt at symbolic and legal reinforcement of customary
rights over resources and lands, which were constantly denied by the forest administration(36). If the first damar
gardens were established as a response to the damar resource exhaustion, the present damar forest is also established
against the natural forest itself, as a claim over the closure, because of present forestry regulations, of forestlands and
resources for local communities. Through domestication and culture, farmers claim that they have purposefully restored,
in the middle of an agricultural territory upon which they believe to hold a firmer control, a privileged space in which
not only damar, but their entire forest resource is protected.

35. Levang & Wiyono 1993.
36. Michon et al. 2000.

8. Permanent forest culture: fruit and timber agroforests
in Maninjau, West Sumatra

On the slopes bordering the volcanic lake of Maninjau in West Sumatra, the land sequence includes permanent rice
fields in the swamps and the slightly undulating lower slopes. The villages are then bordered uphill by a large belt of
forestlike tree gardens, which dissolves into the upper montane forest on the steepest parts of the slopes up to the
ridge of the caldera(37).

The tree gardens include three typical components.

1. Fruit trees. Durian (Durio zibethinus) represents the major species both in structural, social and economic
terms. Large durian trees represent the permanent skeleton of the tree gardens, forming a high canopy, which
culminates at more than 40 meters high. During each durian season, families gather from all over the archipelago.
All activities, night and day, are devoted to durian collection in the gardens, transport to the villages, trade and
processing. The fresh fruit is traded all over Sumatra and locally processed into various pastes for long-distance
trade and preservation. Other fruit species include several under-canopy species like jack fruit and cempedak
(Arthocarpus spp), rambutan (Nephelium lappaceum), langsat, golden berries (Baccaurea spp.) and water37. Michon et al. 1986.
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apples (Eugenia spp). These fruits are sold in the local markets from village centres to the regency city of
Bukittinggi or used for household consumption.

2. Timber species. Timber production from agroforestry gardens is quite important and original. It relies on both
actual cultivation of timber species and management of naturally occurring forest species as well as the utilisation
of fruit trees. Cultivated species include ‘surian’ (Toona sinensis, a Meliaceae) and ‘bayur’ (Pterospermum
javanicum, a Sterculiaceae). Both are native to the local forest ecosystem. They make up 30% to 70% of the
canopy tree cover. Both can be harvested after 25 to 30 years when their diameter reaches 35 cm. Processing
into boards is done by village carpenters, who also deal with sale outside the Maninjau area. Managed forest
species include mainly Meliaceae, Lauraceae, Fagaceae, Myrtaceae and scattered Dipterocarpaceae. They are
not planted but reproduce from seeds produced by mother trees conserved in the tree gardens or carried by
winds and animals from the nearby forests. The villagers select seedlings or saplings, which can be transplanted
whenever needed and which benefit from the care given to spice tree crops. Utilisation of the wood of overaged
or bad-producing fruit trees is also important. The preferred species include durian, cempedak and various
Baccaurea species. Altogether, timber production from the gardens in Maninjau relies on around 30 species,
each of which has a preferred use. Foresters occasionally use some of the species but not the common commercial
species (mainly Lauraceae and late pioneer species like Acrocarpus or Terminalia). Labour devoted to silviculture
is totally mingled with that needed for commercial tree crops.

3. Spice trees. The commercial value of this group of trees, in contrast to fruit trees and timber species, tends to
fluctuate in response to the fluctuations of the international spice market. The most important species is cinnamon
(Cinnamomun burmanii). Cinnamon is a medium-sized tree native to local montane forests. It has been exported
from West Sumatra for several centuries, and grown in Maninjau for more than one century. If forms dense
stands in the undergrowth. Cinnamon cultivation evolves along a cycle of 8 to 15 years. New stands are established
under the durian canopy in cleared undergrowth, either from seedlings collected in the gardens or from coppice
shoots from the former stand. The trees are left to grow until the bark is harvested. The stand does, however,
benefit from the seasonal slashing of grasses, bushes and vines, carried out before each fruiting season. The
cinnamon stand is usually totally harvested and then replanted. However, some gradual harvesting does occur if
needed. Cinnamon can also be mixed in the undergrowth with coffee and nutmeg as well as scattered fruit trees.
Other spice species include coffee (Coffea robusta), which is generally poorly managed, nutmeg (Myristica
fragrans) and more recently cardamum (Aframomum). Clove (Syzigium aromaticum) used to be intensively
grown until 1980, when it suffered from a disease that killed all the trees and prevented replanting.

4. Other species. Apart from the above-mentioned timber tree species and some wild fruit trees, self-established
vegetation includes late pioneer as well as forest trees, small undergrowth trees, an astonishing diversity of epiphytes
including orchids, small lianas and herbaceous species typical of forest undergrowth.
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9. Other examples of permanent forest culture:
Indonesia

The most interesting point of the Maninjau example is not that it is associated with shifting cultivation, but with a
permanent rice cropping system. The management is highly flexible and adapts to market evolution by the inclusion of
timber, formerly for self-consumption, as a trade commodity and the emphasis on spice species correlated with
market profitability.

Extensive areas of cultivated forests based on the cultivation of a particular forest resource, or of diversified tree
gardens associating fruit trees, commercial crops and forest trees, can also be found in many other places on Indonesian
islands(38).

Candlenut agroforests of South Sulawesi: The Bugis of the interior of South Sulawesi are traditionally rice
farmers (with permanent or swidden fields). After migrating to the highlands in the second half of the nineteenth
century, farmers started establishing forest gardens, dominated by candlenut trees (Aleurites moluccana), on their
farmlands. These gardens presently form a continuous forest belt that extends between the highland pastures and
forests and the villages located on the lower parts of the slopes and surrounded by rice fields. The candlenut agroforest
covers most of the medium-altitude hills, which have been developed through slash and burn. The total area is
estimated to be around 20,000 ha. The main product is candlenut, the oil of which is extracted and processed for
regional and international cosmetic industries. Cocoa trees have recently been introduced under the canopy of candlenut
trees and represent a reasonable source of income. Other useful species include fruit trees, forage trees and timber
species for local use. The price of the candlenut has dramatically dropped during the last few years, but in spite of low
profitability, candlenut gardens are still maintained. Some new plots are still being planted, more as a land appropriation
strategy than for real economic purposes, especially on former pasturelands in the upper slopes that have been
reclaimed by the Department of Forestry and ‘rehabilitated’ through Pinus plantation(39).

Fruit forests (lembo) of the Mahakam river: In the Damai subdistrict of East Kalimantan, on the alluvial terraces
bordering the Mahakam basin, where the Kutai people have been established for a long time, farmers have developed
impressive fruit forests, which usually surround permanent villages(40). These forests have evolved from former swidden
fields, through the planting of various fruit trees. The diversity of the fruit species cultivated and managed in these fruit

38. de Foresta et al. 2000.
39. Marzuki 2003.
40. Seibert 1988; Seibert 1989; Sardjono
1992.
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forests is quite impressive. They include several species of large durian trees (Durio) and mangoes (Mangifera),
many of which are endemic to the island, forming a high canopy typical of primary forest ecosystems, as well as
relatives of the jackfruit (Arthocarpus), Nephelium, Baccaurea, and some nut species such Canarium. These forests
have been established mainly for subsistence. Some of them have been converted into mixed rubber gardens, but the
recent development of a large fruit market in Samarinda has given new value to some fruit species, particularly durian.

Illipe-nut forests (tembawang) in West Kalimantan: In West Kalimantan, swiddeners also used to grow highly
diversified, communal fruit forests around their dwellings. For at least 150 years, they have incorporated oil-producing
Dipterocarps (illipe nuts) in these fruit forests(41). The fat of the illipe nut is extracted and traded as a raw material for
cosmetic industries. These cultivated forests are managed through very specific technical and social rules which have
resulted in the restoration of a complex and diversified forest ecosystem. Tembawang forests form large forest islands
(several tens to hundreds of hectares) integrated into the traditional shifting cultivation territory. As the natural forest
has been seriously depleted in West Kalimantan because of logging and conversion to oil palm plantations, these
tembawang forests have allowed to conserve tens of fruit and nut species, as well as rattans, latex-producing trees
and timber species, and hundreds of self-regenerated forest species including trees, lianas, orchids and bushes. They
presently tend to incorporate more and more rubber trees.

The durian forests of West Kalimantan: Around the Gunug Palung National Park in West Kalimantan, local
swidden farmers have established durian-dominated forest gardens, which have managed to restitute a true forest
environment(42).

The fruit and cinnamon agroforests of Kerinci: In the mountains surrounding Lake Kerinci in the centre of
Sumatra, local farmers are renowned for their intensive cinnamon cultivation system. On the lower part of the slopes,
cinnamon is cultivated under a tall canopy of durian and other fruit trees as well as some timber species(43). These
cinnamon agroforests are quite similar to those found around Lake Maninjau in West Sumatra (described in this
volume).

The fruit agroforests of Jambi and Palembang: A large belt of fruit forests surrounds most villages in the eastern
lowlands of Sumatra. Some of them are quite old, as in the former Hindhu kingdom villages of Jambi(44). They exhibit
a high canopy of large durian trees or true forest species, under which grow numerous smaller fruit trees including
langsat, rambutan, various Baccaurea species and legume trees grown for their edible pods. These gardens cover
extensive areas. However, the extension of rubber, oil palm and Acacia estates in these lowland areas is putting a
serious threat to their survival.

The sugar palm and salak agroforests of Bali and Lombok: In the eastern parts of mountainous Bali, as well as
on the lower slopes of Mount Rinjanni on the neighbouring island of Lombok, farmers have established agroforests
dominated by palm species(45). The sugar palm (Arenga pinnata) is forming the skeleton of these agroforests in

41. Momberg 1992; Padoch 1993;
de Jong 1994.

42. Salafsky 1994.
43. Aumeeruddy 1994.

44. Michon Pers. Observ. 1994.
45. Michon Pers. Observ. 1996.



Candlenut forests in South Celebes

In several mountain districts in
the province of South Celebes,
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Candlenut trees with silvery flushes
of young leaves

The canopy of candlenut trees can
reach 30 m high

Old gardens exhibit a
typical forest structure and

diversity.
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cocoa grove

The candlenut forest starts just
beyond the village limits.
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Fruit forests in East
Kalimantan
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‘Tembawang’

Shifting cultivators in West
Kalimantan have cultivated
highly diversified forests
dominated by oil-producing
Dipterocarps for at least 150
years. The main product is
the illipe nut, fat from which
is extracted as a raw
material for cosmetic
industries. These forests
also integrate tens of other
fruit and nut species as well
as rattans, latex-producing
trees and timber species.
Recently, they have also
integrated rubber trees.

Illipe nut forests in West Kalimantan
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Lombok, mixed with some fast-growing timber species and various fruit species. In Bali, the salak (Zalacca edulis),
a small palm producing edible fruits, is grown under a mixed canopy of fruit and nut trees.

The fruit gardens of West Java: Villages in West Java are surrounded by old and diversified fruit gardens that form
compact forest islands of several tens of hectares each in the middle of rice fields(46). These village agroforests may
cover up to 35% or 40% of the land area, in areas where the average population density is between 700 and 1000
inhabitants per square kilometre. They thus represent the main ‘forest’ cover in some parts of the province. Because
of their high diversity in both cultivated and self-regenerated species, they also constitute the main reservoir of forest
biodiversity on this overpopulated island.

The bamboo gardens of West Java: In the mountains of West Java, farmers have established a rotational silviculture
system where a ‘forest’ phase—dominated by either bamboos or fast-growing timber species—alternates with
rejuvenation phases devoted to the cultivation of vegetables(47).

The spice and nut agroforests of the Moluccas: On the famous spice-producing Molucca islands, nutmeg and
clove, or a mixture of both, are grown in association with banana groves and nut-producing Inocarpus trees, under
a tall canopy associating coconut and tall Canarium trees with various local forest species(48).

46. Terra, 1953; Soemarwotto 1981;
Christanty 1982; Michon and Mary 1994.
47. Christanty 1982; Karyono 1990.
48. Michon Pers. Observ. 1996.

10. Other examples of permanent forest culture:
South-east Asia and elsewhere

Various forms of cultivated forests can be found outside Indonesia, as demonstrated during the Lofoten Workshop
on ‘intermediate systems’ of forest management. In South-east Asia, these include the following.

• In the cardamom gardens of southern Laos, cardamom is cultivated under a true forest canopy(49).

• The benzoin fallow gardens in northern Laos are fallow fields established after upland rice cultivation in which
planted and naturally regenerated benzoin trees grow in association with pioneer species. They are managed
for two to three decades(50).

• In the mixed coffee–fruit–forest gardens of southern Laos, coffee bushes are integrated into a cultivated fruit
forest or a mixed stand of self-established forest trees and fruit species(51).

• In the Miang tea agroforests of northern Thailand, tea trees (Camellia sinensis) are mixed with fruit trees and
other species for local use under a thinned forest canopy(52).

49. Aubertin 2000; Foppes & Ketphanh 2000.
50. Kashio & Johnson 2001.
51. Michon Pers. Observ. 1995.
52. Watanabe et al. 1990.
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In Cameroon, local cocoa plantations, established in mature swidden fields, associate cocoa bushes with three
different types of components: a high canopy of remnant forest trees spared from felling during the creation of the
swidden, some late-pioneer tree species and a mixture of planted native and exotic trees(53).

Other famous African examples include

• The Chagga home gardens of Mount Kilimanjaro in northern Tanzania have a low strata of coffee and banana
groves under a tall canopy of local Albizzia species mixed with various local forest species(54). These agroforests
constitute a continuous forest belt on the middle slopes of the mountain, bordering the protected forest of the
upper slopes. Their role in water regulation, soil protection and biodiversity conservation is essential.

• In the coffee forests of Ethiopia, local varieties of arabica coffee are grown in association with cultivated
species and self-regenerated forest trees(55).

• The village agroforests of southern Nigeria are based on local forest fruit species such as the ‘African mango’
Irvingia gabonensis, the ‘bush grape’ species from the Sapindaceae family, the ‘African plum’ Dacryodes
edulis, the ‘chestnut’ Coula edulis(56), the cola nut (Cola spp.) and sometimes local varieties of oil palm.

In South America, examples of cultivated forests include the Maya home gardens(57), the fruit agroforests of Carnero island
in the Amazon estuary(58), Brazil nut groves(59) and palm forests of the Amazon region(60), and extended home gardens
planted by caboclos on the banks of the numerous rivers of the Amazon basin, which include fruit trees, useful palms and
timber species(61).

53. Dounias 2000.
54. Fernandez et al. 1985; Verdeaux 2003.
55. Roussel and Verdeaux 2004.
56. Okigbo 1990; Okafor 1991.
57. Alcorn 1984; de Miguel et al. 2000.
58. Bahri 1992.
59. Cleuren & Henkemans 2000.
60. Anderson 1988; Mogenburg 2000.
61. Padoch et al. 1985; Pinedo-Vasquez &
Padoch 1996; de Jong 2001.

11. Common principles in smallholder
forest culture

Even though the species and techniques presented in the cases we have analysed vary greatly, we have found
important common principles in smallholder forest culture(62).

1. The first one is the principle of close ‘integration’ with agriculture, and particularly with the practices, logis-
tics and dynamics of swidden agriculture. This integration between agriculture and forest culture deeply contrasts
with the vision of professional forestry, which sees agriculture and plantation forestry as worlds apart.62. Michon 1999.
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2. The second principle involves continuity with the natural forest, which is expressed through vegetation
structure, forms or functions, and concerns ecological as well as economic and social qualities. This continuity
contrasts with professional monocrop forestry in the tropics, which clearly breaks with the patterns and dynamics
of natural forest production.

3. The third is a principle of multifunctionality. Smallholder forests, though designed for the production of a
single product, or a small number of products, are quite diverse in both composition and utilisation. Moreover,
production is not their sole aim, as social and political objectives may sometimes be as important as the produc-
tive function. This model, again, contrasts with the monocrop stands and single-purpose utilisation of professional
forest plantations.

 a. A close integration between smallholder forest culture and agriculture

The foundation of professional forestry implies a deep opposition between forestry and agriculture, especially
smallholder agriculture, which used to be seen as the main threat to the forest. In the tropics, timber extraction, and
moreover industrial forest plantations, strictly exclude local farmers and their agricultural practices and vie with
agriculture for land development. Shifting agriculture is universally blamed for deforestation (see the rationale of the
‘Alternative to Slash and Burn’ project)(63). How well do these perceptions fit with the reality of smallholder forest
culture?

There is a real symbiosis between shifting agriculture and smallholder forest culture. The strong foundation of smallholder
forest development on swidden agricultural practices and dynamics explains its success, and has deeply changed
slash-and-burn agriculture.

Shifting cultivation and the creation of smallholder forests

Shifting cultivation plays a central catalytic role in the establishment, reproduction and long-term maintenance of
smallholder forests, which usually develop from the swidden itself. In both interstitial and integral forest culture, the
swidden and postswidden stages are fundamental in establishing the forest plantation, as seeds or seedlings of the
selected forest species are planted in the swidden together with annual food crops, among which they grow during
the first years and then develop with the early fallow vegetation. The mature forest plantation may allow the perpetuation
of shifting cultivation cycles, as massive rejuvenation often occurs after a cycle of slashing and burning, which refreshes
the productive stand and allows the farmer to introduce new forest crops.

In contrast to the standards of industrial forest culture —large-scale monocrop plantations, increased technology,
energy and chemical inputs— the mimicry of the swidden–fallow–old-growth forest silvigenetic cycle on small surfaces
of around 1 ha reduce both the costs and the risks linked to the establishment of a plantation. Moreover, it helps the 63. Sanchez et al. 1993.
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farmer increase what is the scarcest input in smallholder systems, namely, the labour productivity of forest clearing for
subsistence cropping. This process of establishment and rejuvenation is based on the logic of the economy of labour,
which maintains the establishment investments at low levels and allows forest culture to be profitable even on small
plots. This arrangement is in contrast to industrial forest plantations, which depend heavily on economies of scale.

Forest ‘destruction’ linked to the first stages of shifting cultivation finally restores an economically profitable forest,
which is usually more mature and better controlled than the common fallow.

Economic and social complementariness

The way in which forestry and agriculture complement each other is also expressed at the level of household and
village economies. In contrast to conventional professional forestry, smallholder forest culture is not a sectoral activity,
and forest culture is not an exclusive professional activity. It represents one component of farmers’ livelihood strategies,
which introduces the complementariness of subsistence cropping and commercial agriculture.

From a social and institutional point of view, the forest plantation is an important element in land appropriation
strategies, an aspect mentioned by farmers in all the studied cases (see also Michon & de Foresta. 1999). It gives
farmers the opportunity to create land property, under the recognised authority of the planter. The land property can
be transferred to descendants as patrimony. With increased pressure on land, this opportunity constitutes an interesting
counterpoint to shifting cultivation, whereby lands are usually managed more collectively at the village level with little
possibility of individual or family land appropriation and in which productive and social investments are difficult.
Farmers may use this visible privatisation of rights over forestlands as a tool for collective or individual negotiation
with outside competitors for land control and utilisation more easily than if the land were just used in a swidden–
fallow cycle. For example, see the collective negotiations between benzoin farmers and the Indorayon company or
the individual negotiations with oil palm companies for compensation in rattan areas. The privatisation through forest
culture is not really strict, however. Even when governed by individual appropriation rules, the ‘community’—the
lineage, the extended family, the clan, the village community—exerts moral control over the utilisation of the forest by
the individual owner, and strict control over the alienation of the property to third parties. Moreover, the forest
plantation maintains a space and a pool of resources, which can be used collectively, by the family or the whole
village, for subsistence harvesting or in case of necessity. This maintenance of collective use, which seems typical of
forest management, contrasts with stricter privatisation linked to the establishment of open fields devoted to short-
cycle crops.
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In this swidden in the south of
Sumatra, damar seedlings
are planted with rice. The
swidden will soon evolve into
a cultivated damar forest
(background).

Many cultivated forests like this
rubber forest in East Kalimantan are
regenerated through slash-and-burn
practices. The new swidden is
planted with rice forest crops.
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through slash-and-burn cultivation in

Sumatra

Rattan seedling developing in
a swidden in East Kalimantan,

with mature rattan forest in
the background

Swidden farmers are the
most active forest cultivators

in Indonesia.

Shifting cultivation plays a catalytic role in the creation
and reproduction of smallholder forests.

Forest culture and swidden

agriculture

Forest culture on farmlands usually starts from
the swidden. Seedlings of selected forest species

are planted together with rice, and the young
trees develop along with the fallow vegetation.
This strategy reduces the labour costs linked to
plantation establishment and buffers the risk of

failure during the first years. Forest culture
through swidden cultivation thus is profitable

even on small plots.
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Conclusion: a real agroforestry symbiosis
Beyond this technical and socio-economic articulation, there is also a real symbiosis between
smallholder forest culture and swidden. Agricultural and forest-related practices are co-
evolving and this co-evolution is usually positive for both sides.

Foresters usually assert that forest culture cannot be conceived on a small scale. We have
shown that small-scale forest culture is possible without increased costs or with acceptable
economic returns if, and only if, it respects a close integration with slash-and-burn systems
and other existing agricultural practices. The swidden field allows the planted forest to be
established, developed and renewed. Slash-and-burn agriculture may disappear when the
silvicultural system has sufficiently matured, as in damar areas, but it is essential in the early
stages of the system. In return, the substitution of a productive forest stand to former tree
fallows allows a quick intensification of swidden agriculture without drastic changes in
practices or dynamics. The introduction of forest culture increases labour productivity as
well as global productivity on a per hectare basis of both the swidden–fallow system and
the whole farming system. Unlike traditional fallows, planted forest provides cash and other
economic resources, without major constraints on land and labour utilisation. In rotational
systems, the qualities inherent in the cyclic dynamics of food production are maintained,
since in swidden–fallow cycles, the planted forest restores soil qualities and nutrients that
will be available to the next food crop. And so the degradation process that usually develops
when pressure on land increases is avoided.

This intensification is achieved through a smooth adaptation of practices, not through a
painful revolution of the whole farming system. This adaptation has obviously important
social consequences, as it avoids the marginalization and impoverishment of a whole class
of farmers. A sign of success is that migrant farmers quickly adopt local forest culture. In this
respect, the association of swidden and forest culture epitomises a true complementary
agro/forestry system (could not we say a true agroforestry complementariness?), where the
association of ‘agro’ and ‘forest’ components occurs at the level of the farming system
itself.

Recommendations
Our recommendations for research and development of this close interrelationship between
smallholder forest culture and agriculture concern the following points.

1. Local examples of forest management and culture are part of the farming systems and
agricultural land development. They must therefore be analysed in the whole context of
productive activities, especially farming systems and household livelihood strategies.
This analysis should include an understanding why farmers choose forest management
as an alternative, as well as the clarification of all types of links between farming and
forest-based activities.

2. Agroforestry research usually concentrates on the complementariness of trees and crops
at the field level. We strongly stress that it should pay more attention to
the complementariness of agriculture and forestry at the level of local farming systems.

3. Small-scale forest culture cannot exist independently from agricultural practices. Therefore
its development, in new areas, must be integrated into existing agricultural systems and
traditions.

4. In areas where natural conditions seriously limit continuous annual food cropping, forest
culture integrated into former shifting cultivation cycles represents a good strategy for
intensification of economic systems, which serves both farmers’ interest
and environmental concerns. This strategy should be more systematically developed
and applied, especially on pioneer fronts and other types of fragile forest margins.

5. Instead of being systematically combated by development interventions,
shifting cultivation practices and dynamics should be considered both the entry point to
and a tool for the development of improved forest management that fully involves swidden
farmers.

6. Forest culture usually compensates for the depletion of natural forest resources by a
transfer of the most important forest resources to farmlands. The cultivated forest then
facilitates the re-establishment of other, noneconomic forest species. This contribution
of agriculture to forest conservation outside protected areas should be more systemati-
cally supported by policies and technical services.
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b. A clear continuity between smallholder forest culture and natural forest

Professional forest culture, which embodies forest domestication and culture, has often stressed that the only way to
achieve a rationalisation of costs and a maximisation of forest production relies, as in modern agriculture, on an
artificial simplification of forest structures, and that diversification of cultivated species or an increase in the complexity
of a structure, if technically feasible, is not economically sustainable(64). This productivist approach inherited from the
rational model of open-field crop production has induced a true movement of dissociation between the forest resources
selected for domestication and their original ecosystems, as well as between forest plantations and natural forests.
The promotion of intensive monocrop tree plantations actually discards smallholder models of integrated agriculture
and forest utilisation.

Smallholder forest culture presents a remarkable continuity with the natural forest and its complexity, in
ecological, economic, social and symbolic terms.

The above assumption seems obvious in examples where the forest planting is conducted in a cyclical mode and fits
into a spatial or temporal forest matrix. These temporary forest plantations can be considered as a particular facies in
a manipulated silvigenetic process that preserves global forest structures, functions and qualities over space and time.
In that respect, forest culture, even though it is a true intensification process, induces minimal disruption of the original
forest structures.

In permanent forest culture, the structural and functional continuity with natural forest is ensured through other types
of practices and strategic choices. These practices include management of individual trees rather than of uniform
stands, preference for uneven-aged population of trees, introduction of secondary forest crops, minimal and selective
cleaning of ‘weeds’. Permanent forest culture develops in order to intensify the production of naturally occurring
products, and smallholder forests do start as specialized plantations. But in contrast with what happens in industrial
forest plantations, further diversification into a mixed stand of various planted forest crops and naturally regenerated
species results in the restoration of structures that mimic the original habitat and preserve the original qualities of the
environment, including soil protection, control of water flows and conservation of high levels of biodiversity. (We will,
henceforth, use the term ‘forest preference’ in reference to this silvicultural strategy that emphasizes heterogeneity
and restores true forest structures; Michon & de Foresta 1999.) It also guarantees that the established forest will be
able to regenerate in the long term with minimal input.64. Evans 1992; Wormald 1992.

Conclusions and recommendations
Our main conclusion about this continuity between smallholder forest management and
natural forests concerns the need to redefine the place and the role of forest culture in the
dynamics of forest ecosystems. Professional forest culture in the tropics deals mainly with
short-lived tree species and quick rotations, which are spatially as well as temporally

disconnected from natural forests. South-east Asia swidden cultivators have proven that
forest culture can extend over extensive periods of time if management techniques adapt as
the forest plantation ages. They have also proven that forest culture can be physically
integrated in natural forest areas or can restore the environmental qualities of natural forests.



Farmers in Indonesia have established millions of hectares of cultivated forests. Through
these cultivated forests, shifting cultivators, who are generally blamed for deforestation
and erosion of biological diversity, make an essential contribution to reforestation,
biodiversity conservation and economic development in forest areas.
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Forest culture on farmlands

Both international agroforestry and forestry research have recently emphasized ecosystem
management and ecosystem development as new conceptual approaches to development.
This convergence between practices and theory should give way to new experiments and
development projects.

The forest culture of smallholder farmers should not, however, be assimilated into an
intensified form of natural forest management. In establishing plantations, farmers have
chosen to break with former extraction practices and logics (see chapter VI). Smallholder

forests do not aim at improving the management of wild resources in their original habitat.
They embody the voluntary adoption of selected forest species as new crops in global
farming systems. They are managed as important assets in a productive system. They are
governed by rules and regulations that clearly differentiate them from the collective
forestlands. As long as farmers differentiate them from managed natural forests, outsiders
should acknowledge this difference and then build projects upon the social, cultural and
economic implications of this differentiation.

c. Can forest culture fulfil economic as well as environmental
and social functions?

Large-scale forest plantations have emphasized the production function of the forest. As productivism was transferred
from agriculture to forestry, the evaluation of the plantation function has focused on tree crop productivity, usually
timber. The term ‘productivity’ has many different meanings. Yield per unit area per unit time is a definition often used
for convenience. But if this approach is reliable in the productivist agricultural context, it is more questionable when
dealing with forests, where many other economic as well as ecological and social demands have to be integrated.
Additional economic factors include the investment function—planting and inheriting of trees are particular dimensions
related to time scales different from that of production—, the multipurpose function of individual tree species yielding
fruits or exudates on a regular basis and timber as a final product, and the reversibility versus irreversibility of production
choices, among others. Noneconomic factors refer to social benefits or political advantages.

Even though specialized in the production of a targeted commercial forest product, smallholder forest
culture is not an exclusive enterprise. The forest preference expressed in management allows the system
to fulfil numerous functions.

The main focus is on income generation, as with industrial tree estates. But this function is achieved through a
diversification rather than a maximisation strategy. Diversification involves income sources (management of several
commercial species like damar and cloves in Krui in the 1980s or cinnamon, fruits and timber in Maninjau) or
rhythms (regular with resins and latex, seasonal or annual with fruits, exceptional with timber). This diversity in income
generation is essential as, in most areas, habits of storing cash money are not developed and credit is expensive. The
cultivated forest also allows for the maintenance of other economic functions, which evokes the ancient multipurpose
collective forest: provision of wild foods for regular consumption or ‘just in case’, supply of materials including
firewood, building and handicraft materials. This diversification appears as an important risk management strategy.

It also ensures short- and long-term flexibility and reversibility, two important aspects of multifunctionality. Tropical
products typically cannot be stored, but harvest can be delayed without any threat to the system’s structure, the
species’ survival or the harvest quality. FORRESASIA has analysed how low rattan prices have led farmers to store
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rattan in their gardens by stopping regular cutting of the canes, which are still growing and storing future harvest, and
how farmers adjust the tapping of rubber according to market fluctuations. Moreover, smallholder forests shelter
species that can be further developed for market if the main production fails or if markets suddenly develop. (Timber
and fruits, the main potential components in most systems, have been seriously developed during the last 10 years in
damar agroforests and in some rubber agroforests.) New, economically interesting forest crops can be easily integrated
into the system without disrupting its overall structure. Examples are the damar farmers who integrated clove trees
under the damar canopy in the 1980s and farmers in Maninjau who are intensifying timber production through the
colonisation of the undergrowth by redwood species.

Multifunctionality also encompasses ecological (see above) as well as socio-cultural aspects. The most significant
are:

• re-creation of a forest space that can be used collectively, if needed, and the related restoration of important
social activities such as hunting, free harvest of medicinal plants, fallen fruits or firewood, and collection of
material for collective ceremonies

• creation of various jobs and the emergence of related socio-professional classes such as regular or seasonal
wage-labourers (for rubber or damar tapping, for rattan harvesting, for transportation, for sorting) and traders

• legal appropriation of land through tree plantations in a context where collective customary rights over natural
forests are constantly weakening

• creation of real patrimony in the form of inheritable property managed according to special social rules and
objectives for all types of social categories, with related social mutations in marginalised sections of village
societies

• definition, or redefinition, of a collective identity and the strengthening of ‘tradition’, as evidenced by farmers
in the studied areas defining themselves as damar growers, rubber farmers or benzoin farmers

• creation of a potentially valuable asset for negotiation processes with outsiders regarding land rights. Examples
are damar gardens used in negotiations with the Department of Forestry for land rights acknowledgement and
benzoin gardens used to prevent Indorayon pulp company from entering an area for logging.

Conclusions and recommendations
Multifunctionality is emerging as a new concept for global agricultural and forestland
development. It usually tends to be translated into landscape segregation, with some elements
being defined for production, others for conservation, still others for re-creation, etc. The

validity of a close integration of various functions in a single system is often questioned.
Smallholder forest culture shows that multifunctionality can be achieved through the
integration of various functions in a single system, provided the system is diverse enough.
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