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Introduction

More than 50 years ago the FAO Staff through its forestry
journal Unasylva issued an “appeal...to governments,
research centers, associations and private persons who are
in a position to help”. The plea was for information that
would help the world overcome “...the greatest obstacle not
only to the immediate increase of agricultural production,
but also to the conservation of the production potential for
the future, in the form of soils and forests... [N]ot only a
backward type of agricultural practice...[but] also a
backward stage of culture in general” (FAO Staff 1957).
That impediment was shifting cultivation, or as we prefer to
call it in this special issue, swidden cultivation.

For centuries, swidden cultivation has been one of the
most important land use systems in the tropics, including
Southeast Asia. Numerous studies, including those of
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Conklin (1957, 1963), showed that in many situations it is
in fact a rational economic and environmental choice for
farmers in the humid tropical uplands (Fox 2000; Ickowitz
2006; Mertz 2002). While FAO did not succeed in its
proposed research-driven “attack” on swidden cultivation,
change in areas formerly dominated by swidden cultivation
is now occurring at a rapid pace and, in much of Southeast
Asia (and elsewhere), the system is being replaced by or
transformed into other land uses. Change from swidden
cultivation to other land uses may indeed be desirable for
some farmers, but in other cases such factors as prohibitive
legislation, land reform, logging, large-scale land develop-
ment, exclusionary conservation zoning, and resettlement
are driving change towards new land use systems with
consequences that are still poorly understood. Do they, in
all cases, represent an improvement, or is there a continuing
rationale for swidden cultivation in the twenty-first century?

R. A. Cramb

School of Natural & Rural Systems Management, The University
of Queensland,

Brisbane, QLD 4072, Australia

e-mail: r.cramb@uq.edu.au

S. . Leisz

Department of Anthropology, Colorado State University,
Fort Collins, CO 80523-1787, USA

e-mail: Steve.Leisz@colostate.edu

N. T. Lam - T. D. Vien

Center for Agricultural Research and Ecological Studies
(CARES), Hanoi University of Agriculture,

Hanoi, Vietnam

N. T. Lam
e-mail: lamkku@yahoo.com

T. D. Vien
e-mail: tdvien@hua.edu.vn

@ Springer



260

Hum Ecol (2009) 37:259-264

Some farmers seem to maintain some elements of swidden
although they live in rapidly developing economies with
ample job opportunities and lucrative markets (Hansen and
Mertz 2006; Nielsen et al. 2006); in other cases, farmers
abandon shifting cultivation in favor of more permanent
land use (Cramb 2007; Eder 2003; Guo et al. 2002). Yet we
have little knowledge of the current extent of swidden
cultivation in Southeast Asia, and even less of the
consequences for livelihoods and environment of the new
social, economic, and environmental circumstances that are
fast replacing swiddening (Padoch et al. 2007).

The nature and consequences of change in swidden have
been analyzed locally, but rarely upscaled (Padoch et al.
2007) and basic elements of the systems are often not well
understood. One reason is that swiddening is often difficult
to detect: swidden fields may appear as agricultural land on
national land cover maps, yet fallow land at various
successional stages of woody regrowth is often categorized
as ‘unclassified’ or ‘degraded’ land. Swidden is also not
captured well in global land use mapping exercises and
reviews because of their scale of landscape analysis (Foley
et al. 2005; Ramankutty and Foley 1999), and its practi-
tioners are rarely identifiable in demographic surveys and
censuses. This is partly because swidden is a smallholder
category that government authorities find difficult to
quantify—swiddens and fallow areas often are mixed with
permanent tree plantations and vegetable farming making
every smallholding very dynamic and varied (Gleave 1996;
Padoch ef al. 2007). In practice, swidden cultivation has
become a component activity in diversified livelihood
systems that in many cases are no longer spatially bound
or even entirely ‘rural’. It is obvious that if such basic
information is unavailable, planners and policy-makers
have no sound basis for decisions on land use and
development in the poorest regions of their countries.

It is often assumed that replacing swidden leads to
improvements in environmental services as agriculture
becomes intensified and concentrated in limited areas while
larger areas are left to forest regrowth. There is some
evidence that this is occurring in Vietnam, but this change
has resulted in negative consequences for local livelihoods
(Jakobsen et al. 2007). In other areas forests are converted
to plantation or tree crops, not natural forest (Angelsen
1995; Hansen and Mertz 2006). Moreover, many local
studies on the effects of swidden systems on biodiversity
and soil and water resources point to a sustainable system if
a minimum fallow period is retained (Kleinman et al. 1996;
Szott et al. 1999), but an overview of how biodiversity in
Southeast Asia is affected by swidden has so far not been
available. Finally, the role of swidden cultivation in carbon
storage is still poorly understood, partly because the carbon
cycle of the soil-vegetation system is not well researched
(Leisz et al. 2007). In particular, the role of swidden in
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conserving soil carbon is still not clear, although some
studies point to a positive effect of swidden, as compared to
alternative land use systems, including forests (Lawrence et
al. 2005; Sommer et al. 2000).

In order to address these knowledge gaps, a workshop
and conference was organized in Hanoi, Vietnam, on 3-7
March 2008, which gathered international expertise on
swidden in Southeast Asia. The workshop provided an
assessment of existing knowledge on change in swidden
and identified research gaps that need to be filled to address
adequately the development and transformation of swidden
communities and their land use systems. The subsequent
one-day conference communicated the workshop results to
a wider audience that included Vietnamese policy makers,
and later these were also presented to Indonesian policy-
makers in Jakarta by staff of the World Agroforestry
Centre. The keynote address at the conference was
delivered by Professor Emeritus Georges Condominas
who eloquently pointed out how swidden cultivators are
faced with the same constraints today as they were many
decades ago and that recognition of their skill and
knowledge remains to be seen among governments and
farmers not practicing swidden (Condominas 2009). This
set the stage for presentations on our current knowledge
about swidden and discussions of the need for further
research, providing the overall frame and objectives for the
articles in this special issue. However, before turning to a
presentation of the articles, we briefly define our use of the
term ‘swidden’ in this special issue.

Defining Swidden Cultivation

At a first glance, defining the subject of this special issue
seems like a fairly straightforward matter, but the diversity
of land and resource management denominated by the term
swidden, makes it difficult to provide a widely applicable
definition. There is little agreement on the term, although
swidden cultivation, shifting cultivation, and slash-and-
burn agriculture are often used synonymously, despite the
meanings not being identical. Swidden is a word of
Scandinavian origin meaning “land cleared by burning”,
but fire-free, mulch-based systems exist on Pacific Islands
and elsewhere and are more appropriately termed shifting
cultivation. Slash-and-burn is often used for a wide range of
land use practices where no shifting of fields takes place.
Swidden cultivation, however, describes well the rice and
maize-based systems of much of Southeast Asia.

Many definitions have been published and debated
during the past century. The FAO’s call to eliminate
swidden gave an appropriately negative (and misguided)
definition: “Shifting cultivation is the custom of cultivating
clearings scattered in the reservoir of natural vegetation
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(forest or grass-woodland) and of abandoning them as soon
as the soil is exhausted” (FAO Staff 1957). We will review
the most common and relevant definitions for Southeast
Asia. Pelzer’s (1945) definition that “shifting cultivation
can be defined by the rotation of fields rather than crops, a
short cropping period (1-3 years) succeeded by a long
fallow period (5-20 years), and clearing by means of slash
and burn” still captures well the traditional subsistence based
systems of Southeast Asia, but omits the fact that parts of the
fallow areas are often planted with useful tree crops either for
subsistence or cash income. While being protected as long as
the trees are productive, this land often enters the swidden
cycle when trees are cut and upland rice planted again. So is
this land fallow or permanently farmed with trees? The more
rigid definition by Ruthenberg (1980)—stating that if less
than 33% of the land is farmed (or more than 67% fallowed),
then the system is defined as ‘shifting cultivation’—faces the
same problem as it requires a definition of what is meant by
‘farmed’. Moreover, this definition will also include areas
which after successive cycles of only 2-3 years of fallow
have been turned into grassland with no woody component
at all and such systems are rarely considered to be ‘swidden
cultivation’ in Southeast Asia.

Some scholars have suggested distinctions between
different types of swidden cultivators. Conklin (1957)
distinguished between “integral” and “partial” swidden
systems. Integral systems are integral, not just to the
farmer’s subsistence, but to the entire way of life of the
farming community. They include “pioneer” swidden
farming, in which a significant portion of annual clearing
is from climax or old-growth vegetation, and “established”
swidden farming, in which little or no climax vegetation is
cleared. Partial systems, by contrast, are an adjunct to other
forms of land use and livelihood. They include “supple-
mentary” swidden farming, where the farmer practices
permanent cultivation but allocates some resources to
swidden on a smaller scale, and “incipient” swidden
farming, where a farmer moves into a forested area to clear
it for permanent farming, whether subsistence or commer-
cial, but is forced to shift because of declining yields.
Watters (1971) drew a similar broad distinction between
“traditional” swidden agriculture and the adoption of
swidden out of necessity by “non-tribal” farmers suffering
from land hunger as did Myers (1992) in his distinction
between “shifting” and “shifted” cultivators. Spencer
(1966) proposed a very detailed classification, including
the distinction between linear-shift and cyclic-shift systems
that largely correspond to Conklin’s pioneer and established
categories. In practice, however, these distinctions partly
break down in the face of the dynamic nature of swidden
systems and the contexts in which they are practiced. In
fact, as the papers in this special issue make clear, most
swiddeners in Southeast Asia have been engaged in a long-

term transition from pioneer to established to partial
systems as their livelihood systems are transformed. The
increasing speed of change in recent decades has given rise
to a diverse array of land use and livelihood systems that
defy simple classification.

This development is reflected in more recent definitions.
Rambo (1998) defines “composite swiddening” as an
agricultural system that integrates permanent wet rice fields
and rotating swidden plots into a single household resource
system. Other scholars propose broad definitions asserting
that swidden cultivation comprises a wide range of farming
practices in which fallow is the main source for maintaining
productivity (Andriesse 1989; Brookfield et al. 1995),
presumably regardless of whether the fallow is enhanced
with productive species or not. This captures most systems
if ‘maintaining productivity’ includes both main fallow
functions of restoring fertility in the soil-vegetation system
and suppressing weeds. That farmers in many places today
are ‘helping’ these fallow functions by using fertilizers and
herbicides complicates the picture further, but such activ-
ities are in principle not excluded from this broad
definition. For the purpose of this special issue, we have
decided to define swidden cultivation in Southeast Asia as a
land use system that employs a natural or improved fallow
phase, which is longer than the cultivation phase of annual
crops, sufficiently long to be dominated by woody
vegetation, and cleared by means of fire. The staple crop
is most often upland rice, but can be maize in some parts of
Montane Mainland Southeast Asia. Secondary crops such
as cassava, bananas and other annual or perennial crops
occur to varying degrees in the swiddens as do cash crops
such as ginger, cardamom, etc.

Overview of Articles

The first three articles of this issue deal with the problem of
defining and measuring the spatial extent of swidden and
review the current (lack of) knowledge on how many
people are dependent on swidden cultivation. A country-
by-country analysis shows that both the area under swidden
(Schmidt-Vogt et al. 2009) and the number of people
dependent on swidden are largely unknown and the data
from each country are highly variable (Mertz et al. 2009).
For some countries it is not even possible to provide
credible estimates, and the regional level presents even
graver problems. A review of 151 case studies published in
67 articles reveals that in about two thirds of the cases
discussed, swidden is being replaced at a rapid pace by
other land uses, whereas in the remaining cases it persists at
various levels (Schmidt-Vogt et al. 2009). A range of
methods are suggested to move forward in understanding
the spatial and demographic dimensions of swidden, which
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is fundamental for addressing development needs in rural
areas of the region (Mertz et al. 2009; Schmidt-Vogt et al.
2009). The third article provides some methodological
answers to questions raised in the second article, and
credible data on both the extent of swidden land cover and
population for the Lao PDR are presented. A landscape
mosaic approach using a ‘moving window’, wherein pixels
are assigned land cover classes based not only on their own
information, but also on information in neighboring pixels,
is useful in identifying areas dominated by swidden
cultivation (Messerli et al. 2009).

The following two articles address drivers and impacts
of swidden change by analyzing the political economy of
swidden and the implications of swidden transformation for
rural livelihoods. Based on an analysis of overall political
economic trends and a series of case studies, Fox et al.
(2009) conclude that there are six main factors that have
driven the change in swidden systems in Southeast Asia:
(1) classification of swiddeners as ethnically different and
even primitive; (2) the non-appearance of the swidden
agroforestry system on maps showing forests and agricul-
ture; (3) state control and conservation efforts in forested
areas where swidden is practiced; (4) resettlement; (5)
privatization efforts that contrast with communal and
customary forms of land tenure; and (6) the promotion of
industrial and market-driven agriculture. The question
arises as to how these developments affect—positively or
negatively—Ilivelihood outcomes of (former) swiddeners.
This question is taken up by Cramb et al (2009), who
review both regional trends and a number of specific case
studies to analyze the local-level responses to these “drivers”
of change (livelihood strategies) and the consequences for
livelihood security The authors conclude that swiddeners
welcome appropriate forms of development and have them-
selves sought ways to improve their livelihoods, including
changes that involve leaving swidden cultivation behind. But
there are also many examples of externally imposed change—
often involving shifts in land ownership and large scale land
development—that have had negative impacts on livelihoods.

The final set of articles addresses the impacts on the
environment of swidden cultivation as well as of the systems
that are replacing swidden. These issues have been much
debated and widely divergent positions have been taken,
partly because some scholars choose to compare swidden
environmental impact to that of natural forests rather than
to alternative agricultural systems—an unfair comparison
because swidden cultivation is essentially an agricultural
system that integrates forest use. Swidden cultivation
systems composed of fields, fallow in various stages, and
often smaller or larger patches of old-growth forest are
generally high in plant and crop biodiversity, and Rerkasem
et al. (2009) illustrate how this diversity is threatened by
large scale conversion to plantation agriculture across the
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region. However, they also show that changes in small-
holder systems from swiddening to more permanent
agriculture do not necessarily lead to a decline in agro-
biodiversity. They present several cases suggesting that
some farmers find ways of maintaining and even expanding
their diverse assemblages of cultivated, semi-cultivated and
wild growing plants even while intensification of land use
proceeds.

Ziegler et al. (2009) paint a more somber picture of
swidden change. They argue that swidden cultivation
systems in Montane Mainland Southeast Asia are, in their
traditional form, generally very benign in their effects on
the physical environment and that almost any type of
intensification or conversion to other land use systems
results in disruption of stream flow, decline in stream water
quality, increased erosion and higher risk of mass failures.
Roads and other infrastructure that are more frequent in
landscapes with intensified agriculture, play an important
role in causing these negative impacts. Changes in
hydrology and geomorphology also have direct impacts
on soils. Bruun et al. (2009) analyze the effects of changes
in swidden cultivation on soil carbon and soil quality. They
find that alternative land use systems show lower levels of
carbon storage and reduced soil quality than swidden
cultivation; and that short-fallow versus long-fallow swidden
shows a similar pattern. However, data on these issues are
scarce and sometimes inconclusive, especially with regard to
soil carbon storage, and considerably more research is
needed to understand the time-averaged carbon storage in
tropical rain forest environments.

Conclusions

The articles in this special issue attempt to settle a number
of questions about swidden in Southeast Asia, but also raise
a number of other concerns. Despite a relatively large
number of case studies from the region, the knowledge of
swidden cultivation is still very patchy and many essential
elements such as exact areas affected and people involved
are still not well documented. The general drivers of
swidden change are somewhat better understood, but data
on their relative importance in many regions still elude us.
Livelihood and environmental consequences of swidden
transformations are complex, and while we know that there
are positive outcomes, most examples point to negative
impacts. This is partly because externally driven changes
are often not sensitive to local demands for development
and favor macroeconomic development over environmental
protection and local welfare.

A number of suggestions for future research are outlined
in this special issue. Some involve concrete methods to
further our understanding of swidden transitions, such as
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the new land cover mosaic classification method proposed
by Messerli et al. (2009). Further development of this
method to include time series information and change
detection will be needed to capture changes in the extent of
swidden cultivation in the region and thereby develop
possible scenarios for future land use change. Within the
livelihood and environmental issues addressed in the other
articles there is a large body of research that focuses on
local scale dynamics of swidden cultivation. The main issue
for future research would be to focus more specifically on
the impacts of transitions from swidden cultivation to other
land use forms and to design the interdisciplinary research
approaches in such a way that extrapolation to meso-scale
(region, country) becomes possible. Understanding past
land use change pathways and their drivers at this scale
would make it possible to develop more plausible scenarios
for future land use change in Southeast Asia and thereby
guide development efforts and predict impacts on live-
lihoods and environment.

So, more than 50 years after FAO’s infamous call to
researchers and institutions around the world to participate
in a coordinated multidisciplinary program of research to
understand swidden cultivation, and thus “overcome” it, we
conclude by calling for yet more coordinated and interdis-
ciplinary efforts to understand this complex and evolving
form of land use that is undergoing rapid change in ways
that are still imperfectly understood.

Acknowledgements This article and the special issue are dedicated
to the memory of Dr. Reed Wadley, our friend and fellow scholar of
Southeast Asian swidden systems who passed away on 28 June 2008
at the age of 45. We are very grateful to the Ford Foundation Vietnam
and Indonesia for funding the workshop and conferences as well as for
supporting the development of this special issue. We would also like
to thank the University of Copenhagen for providing travel grants,
Hanoi University of Agriculture for organizing the workshop and
conference in Hanoi, and the World Agroforestry Centre for
organizing the meeting in Jakarta. The time and effort put into this
special issue by all authors are highly appreciated and we are
especially grateful to Professor Emeritus Georges Condominas, who
gave the keynote address at the conference in Hanoi, to the Ecole
Francaise d’Extréme-Orient in Hanoi who assisted Professor Con-
dominas during his stay in Hanoi, and to Nicholas Menzies who
translated the address from French.

References

Andriesse, J. P. (1989). Nutrient management through shifting
cultivation. In van der Heide, J. (ed.), Nutrient Management for
Food Crop Production in Tropical Farming Systems. Institute for
Soil Fertility, Haren, pp. 29-62.

Angelsen, A. (1995). Shifting cultivation and “deforestation”: a study
from Indonesia. World Development 23: 1713-1729.
doi:10.1016/0305-750X(95)00070-S.

Brookfield, H., Potter, L., and Byron, Y. (1995). In Place of the Forest:
Environmental and Socio-economic Transformation in Borneo

and the Eastern Malay Peninsula. United Nations University
Press, Tokyo.

Bruun, T. B., de Neergaard, A., Lawrence, D., Ziegler, A. (2009).
Environmental consequences of the demise in swidden agricul-
ture in Southeast Asia: carbon storage and soil quality. Human
Ecology this issue

Condominas, G. (2009). Anthropological reflections on swidden
change in Southeast Asia. Human Ecology. doi:10.1007/
s10745-009-9248-z.

Conklin, H. C. (1957). Hanunoo Agriculture. A Report on an Integral
System of Shifting Cultivation on the Philippines. FAO, Rome.

Conklin, H. C. (1963). The Study of Shifting Cultivation. Routledge
& Kegan Paul, London.

Cramb, R. A. (2007). Land and Longhouse. Agrarian Transformation
in the Uplands of Sarawak. NIAS Press, Copenhagen.

Cramb, R. A., Colfer, C. J. P., Dressler, W., Laungaramsri, P., Trung,
L. Q., Mulyoutami, E., Peluso, N. L., Wadley, R. L. (2009).
Swidden Transformations and Rural Livelihoods in Southeast
Asia. Human Ecology. doi:10.1007/s10745-009-9241-6.

Eder, J. F. (2003). Land use and economic change in the post-frontier
upland Philippines. In Mertz, O., Wadley, R. L., and Christensen,
A. E. (eds.), Local Land Use Strategies in a Globalizing World:
Shaping Sustainable Social and Natural Environments. Proceed-
ings of the International Conference, August 21-23, 2003.
Volume 1.. Institute of Geography, University of Copenhagen,
Copenhagen, pp. 79-101.

FAO Staff (1957). Shifting cultivation. Unasylva 11: 9-11.

Foley, J. A., DeFries, R., Asner, G. P., Barford, C., Bonan, G.,
Carpenter, S. R., Chapin, F. S., Coe, M. T., Daily, G. C., Gibbs,
H. K., Helkowski, J. H., Holloway, T., Howard, E. A., Kucharik,
C. J., Monfreda, C., Patz, J. A., Prentice, I. C., Ramankutty, N.,
and Snyder, P. K. (22-7-2005). Global Consequences of Land
Use. Science 309: 570-574. doi:10.1126/science.1111772.

Fox, J. (2000). How blaming ‘slash and burn’ farmers is deforesting
mainland Southeast Asia. Asia Pacific Issues 47: 1-8.

Fox, J., Fujita, Y., Ngidang, D., Peluso, N. L., Potter, L., Sakuntaladewi,
N., Sturgeon, J., Thomas, D. (2009). Policies, Political-Economy,
and Swidden, in Southeast Asia. Human Ecology. doi:10.1007/
$10745-009-9240-7.

Gleave, M. B. (1996). The length of the fallow period in tropical
fallow farming systems: a discussion with evidence from Sierra
Leone. The Geographical Journal 162: 14-24.

Guo, H., Padoch, C., Coffey, K., Aiguo, C., and Yongneng, F. (2002).
Economic development, land use and biodiversity change in the
tropical mountains of Xishuangbanna, Yunnan, Southwest China.
Environmental Science & Policy 5: 471-479. doi:10.1016/
S1462-9011(02)00093-X.

Hansen, T. S., and Mertz, O. (2006). Extinction or adaptation? Three
decades of change in shifting cultivation in Sarawak, Malaysia.
Land Degradation and Development 17: 135-148. doi:10.1002/
1dr.720.

Ickowitz, A. (2006). Shifting cultivation and deforestation in Tropical
Africa: critical reflections. Development and Change 37: 599—
626. doi:10.1111/5.0012-155X.2006.00492..x.

Jakobsen, J., Rasmussen, K., Leisz, S., Folving, R., and Quang, N. V.
(2007). The effects of land tenure policy on rural livelihoods and
food sufficiency in the upland village of Que, North Central
Vietnam. Agricultural Systems 94: 309-319. doi:10.1016/j.
agsy.2006.09.007.

Kleinman, P. J. A., Bryant, R. B., and Pimentel, D. (1-3-1996).
Assessing ecological sustainability of slash-and-burn agriculture
through soil fertility indicators. Agron J 88: 122—127.

Lawrence, D., Suma, V., and Mogea, J. P. (2005). Change in species
composition with repeated shifting cultivation: limited role of soil
nutrients. Ecological applications 15: 1952-1967. doi:10.1890/04-
0841.

@ Springer


http://dx.doi.org/10.1016/0305-750X(95)00070-S
http://dx.doi.org/10.1007/s10745-009-9248-z
http://dx.doi.org/10.1007/s10745-009-9248-z
http://dx.doi.org/10.1007/s10745-009-9241-6
http://dx.doi.org/10.1126/science.1111772
http://dx.doi.org/10.1007/s10745-009-9240-7
http://dx.doi.org/10.1007/s10745-009-9240-7
http://dx.doi.org/10.1016/S1462-9011(02)00093-X
http://dx.doi.org/10.1016/S1462-9011(02)00093-X
http://dx.doi.org/10.1002/ldr.720
http://dx.doi.org/10.1002/ldr.720
http://dx.doi.org/10.1111/j.0012-155X.2006.00492.x
http://dx.doi.org/10.1016/j.agsy.2006.09.007
http://dx.doi.org/10.1016/j.agsy.2006.09.007
http://dx.doi.org/10.1890/04-0841
http://dx.doi.org/10.1890/04-0841

264

Hum Ecol (2009) 37:259-264

Leisz, S., Rasmussen, K., Olesen, J. E., Vien, T. D., Elberling, B., and
Christiansen, L. (22-12-2007). The impacts of local farming
system development trajectories on greenhouse gas emissions in
the northern mountains of Vietnam. Regional Environmental
Change 7: 187-208. doi:10.1007/s10113-007-0037-1.

Mertz, O. (2002). The relationship between fallow length and crop
yields in shifting cultivation: a rethinking. Agroforestry Systems
55: 149-159. doi:10.1023/A:1020507631848.

Mertz, O., Leisz, S., Heinimann, A., Rerkasem, K., Thiha, Dressler, W., Cu,
P. V, Vu, K. C.,, Schmidt-Vogt, D., Colfer, C. J. P, Epprecht, M.,
Padoch, C., Potter, L. (2009). Who counts? the demography of swid-
den cultivators. Human Ecology. doi:10.1007/s10745-009-9249-y.

Messerli, P., Heinimann, A., Epprecht, M. (2009). Finding homoge-
neity in heterogeneity—a new approach to quantifying landscape
mosaics developed for Lao PDR. Human Ecology. doi:10.1007/
$10745-009-9238-1.

Myers, N. (1992). Tropical forests: the policy challenge. Environ-
mentalist 12: 15-27.

Nielsen, U., Mertz, O., and Noweg, G. T. (2006). The rationality of
shifting cultivation systems: labor productivity revisited. Human
Ecology 34: 210-218. doi:10.1007/s10745-006-9014-4.

Padoch, C., Coffey, K., Mertz, O., Leisz, S., Fox, J., and Wadley, R. L.
(2007). The demise of swidden in Southeast Asia? Local realities
and regional ambiguities. Geografisk Tidsskrift-Danish Journal
of Geography 107: 29-41.

Pelzer, K. J. (1945). Pioneer Settlement in the Asiatic Tropics.
American Geographic Society, New York.

Ramankutty, N., and Foley, J. A. (1999). Estimating historical changes in
global land cover: croplands from 1700 to 1992. Global Biogeo-
chemical Cycles 13: 997-1027. doi:10.1029/1999GB900046.

@ Springer

Rambo, A. T. (1998). The composite swiddening agroecosystem of
the Tay Ethnic Minority of the Northwestern Mountains of
Vietnam. In Patanothai, A. (ed.), Land Degradation and Agricul-
tural Sustainability: Case Studies from Southeast and East Asia,
Regional Secretariat, The Southeast Asian Universities Agro-
ecosystem Network (SUAN). Khon Kaen University, Khon
Kaen, pp. 43-64.

Rerkasem, K., Lawrence, D., Padoch, C., Schmidt-Vogt, D., Zeigler,
A. D., Bruun, T. B. (2009). Consequences of swidden transitions
for crop and fallow biodiversity in Southeast Asia. Human
Ecology. doi:10.1007/s10745-009-9250-5.

Ruthenberg, H. (1980). Farming Systems in the Tropics. Clarendon, Oxford.

Schmidt-Vogt, D., Leisz, S., Mertz, O., Heinimann, A., Thiha,
Messerli, P., Epprecht, M., Cu, P. V., Vu, K. C., Hardiono, M.,
Truong, D. M. (2009). An assessment of trends in the extent of
swidden in Southeast Asia. Human Ecology. doi:10.1007/
$10745-009-9239-0.

Sommer, R., Denich, M., and VlIek, P. L. G. (2000). Carbon storage and
root penetration in deep soils under small-farmer land-use systems
in the Eastern Amazon Region, Brazil. Plant and Soil 219: 231-241.

Spencer, J. E. (1966). Shifting Cultivation in Southeastern Asia.
University of California Press, Berkeley.

Szott, L. T., Palm, C. A., and Buresh, R. J. (1999). Ecosystem fertility and
fallow function in the humid and subhumid tropics. Agroforestry
Systems 47: 163-196. doi:10.1023/A:1006215430432.

Watters, R. F. (1971). Shifting Cultivation in Latin America. FAO, Rome.

Ziegler, A. D., Bruun, T. B., Lawrence, D., Nguyen, T. L. (2009).
Environmental consequences of the demise in swidden agriculture
in Montane Mainland SE Asia: hydrology and geomorphology.
Human Ecology this issue


http://dx.doi.org/10.1007/s10113-007-0037-1
http://dx.doi.org/10.1023/A:1020507631848
http://dx.doi.org/10.1007/s10745-009-9249-y
http://dx.doi.org/10.1007/s10745-009-9238-1
http://dx.doi.org/10.1007/s10745-009-9238-1
http://dx.doi.org/10.1007/s10745-006-9014-4
http://dx.doi.org/10.1029/1999GB900046
http://dx.doi.org/10.1007/s10745-009-9250-5
http://dx.doi.org/10.1007/s10745-009-9239-0
http://dx.doi.org/10.1007/s10745-009-9239-0
http://dx.doi.org/10.1023/A:1006215430432

	Swidden Change in Southeast Asia: Understanding Causes and Consequences
	Introduction
	Defining Swidden Cultivation
	Overview of Articles
	Conclusions
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


