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18

SHIFTING CULTIVATION AND
REHABILITATION OF NATURAL FOREST
ECOSYSTEMS

In the Central Highlands of Vietnam

Bao Huy”

Introduction

Shitting cultivation, which is also known as swidden agriculture, or pejoratively as
slash-and-burn farming, 1s an ancient farming practice that remains the dominant
and traditional land use in the mountainous regions of Southeast Asia, providing
a livelihood for most of the ethnic minorities that inhabit these upland regions
(Cherrier et al., 2018; L1 et al., 2014). It has been estimated that there are about 100
million shitting cultivators in this region (Christanty, 1986).

In Vietnam, more than 50 ethnic minorities practise shifting cultivation, in
numbers second only to Indonesia in Asia (Sam, 1996). In Vietnam’s Central
Highlands, which are home to many ethnic minorities, shifting cultivation is the
tarming system of necessity because the groundwater table is about 20 metres below
the soil surface, making the irrigation of wet-rice fields impracticable (Huy et al.,
1998). Throughout the tropics, most ot the stages ot shitting cultivation are similar
(Christanty, 1986). The upland farmers apply indigenous knowledge passed down
by their ancestors in selecting forest sites, clearing the vegetation and burning it,
intercropping, protecting their crops, harvesting and fallowing, as described by many
authors (e.g. Thinh and Son, 1998; Nhung, 1998; Dao, 1999; Dung, 2000; Hung,
2004). The size of each swidden, or farming plot, is dependent on the size of a
household and the number of labourers it can call upon. The main crops are upland
rice, mixed with chillies, cucumbers and melons, and the schedule of cultivation is
drawn from long experience. Rice yields are unstable because the crop is highly
dependent on the forces of nature (Huy et al., 1998). The choice of land to cultivate
is important because the indigenous farmers aim to protect upstream watershed areas,
and when clearing the forest, they often retain big trees and the roots of others to

* - . -
Dr. Bao Huy, Protessor, Consultancy for Forest Resources and Environment Management (FREM),
No. 06 Nguyen Hong, Buon Ma Thuot, Dak Lak, Vietnam.
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Chapter 18: Shifting cultivation and rehabilitation of ecosystems 361

avoid soil erosion (Huy et al., 1998). The length of fallow periods depends on the
area of arable land that is available to each village, and the time it takes for the soil to
recover its fertility after cultivation. Land 1s usually allowed to lie fallow for between
eight and 15 years. Thus, indigenous people apply a sustainable ‘land-use plan’ based
on a cycle of forest-tarm-tallow-forest, within the boundaries ot each traditional
village in the Central Highlands (Huy et al., 1998; Hung, 2004).

In recent decades, the traditional practice of upland cultvation in the Central
Highlands has been disrupted by the introduction of industrial farming systems, using
chemicals, and foreign exploitation of forest and land resources (Cuc, 1995; Huy et al.,
1998,2018). Specialized industrial monoculture crops such as coftee and rubber have
replaced traditional shifting cultivation on sloping land, and these systems are facing
problems from lack of water and soil erosion, as well as environmental pollution due
to the use of chemicals and inorganic fertilizers (Huy et al., 2018). This transition has
had a profound effect, as the increasing economic value of industrial crops such as
coftee, cashews and rubber have seen these systems replacing the fallowed upland fields
of shifting cultivators. The government
has tavoured and supported the march
of these specialized monoculture
systems rather than opting for a gradual
evolution (van Noordwijk et al., 2008;
Schmidt-Vogt et al.,, 2009), such as
waiting for forest restoration, or using
agroforestry to restore the natural torest
ecosystemn.

In an  environment  where
agricultural production is being driven
by globalization, shifting cultivation still
plays an important role for indigenous
people in terms of culture, economy;,
society and livelihoods, mainly in
the subtropical and tropical zones of
Southeast Asia, from the Chittagong Hill
Tracts of Bangladesh, through Myanmar,
Nepal and Bhutan to southwest China,

Lithocarpus balansae (Drake)
A.Camus [Fagaceae]

northeast India, northern Thailand,

the Lao PDR, Cambodia and Vietnam beech family, this tree prefers to grow

(Cherrier et al., 2018). alongside streams at elevations from

This study examines the recovery 400 to 1900 masl. Native to southeast
of forest structure and soil fertility  China, Myanmar, Laos and Vietnam, it
and changes that occur over different  grows up to 30 m and dominates forest
fallow periods, as a basis for proposing regrowth in Vietnam’s Central Highlands
inlproved upland_ﬁlrnﬁng practices after about EIth years of fallow. ltis
by ethnic minorities in the Central ©ne of the more dominant species in the
area’s primary forest.

A lofty broad-leaved evergreen of the

Highlands of Vietnam.
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362 Bao Huy

Materials and methods

The study site

This study was carried out in Vietnam’s Central Highlands, an eco-region with
eight ecological zones. The Central Highlands (Figure 18-1) have the country’s
highest cover of tropical forests. Our study focused on the region’s main forest
type: evergreen broadleaf forest, and fallow lands within these forests, which are
structurally complex, with mixed-species composition. The common species are

trom the Fagaceae,

Myrtaceae and Lauraceae plant tamilies

The elevation of evergreen broadleat forests in the study area ranges from 700 to
1000 metres above sea level, with slopes of up to 30" in some areas. Mean annual
rainfall 1s between 2000 and 2600 mm, with a dry season lasting for three months
and mean annual temperatures ranging from 22 to 25°C. The forests grow on a main
soil type of sedimentary rock (Chien, 1986; Hijmans et al., 2005; Fischer et al., 2008).

Shitting cultivators in the study area are of the native M’nong ethnic minority.
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18-1:  Natural forests and shifting cultivation fallows in
the Central Highlands ecoregion of Vietnam.
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Chapter 18: Shifting cultivation and rehabilitation of ecosystems 363

Data collection and analysis

A total of 15 nested circular plots were established in five fallow and forest areas.
These areas consisted of fallows aged 2, 4, 8 and 10 years, and an area of primary
torest. Three plots were established in each area, comprising two concentric circles,
or subplots. Within a wider subplot, with a radius ot 17.4 m and covering 1000
sq. m, all trees with a diameter at breast height (dbh) of 10 cm or more and a tree
height (H) of 2 m or more were measured. Within a smaller subplot, with a radius
ot 5.64 m and an area ot 100 sq. m, regeneration trees with a dbh of less than 10 cm
and a tree height of 2 m or more were measured. Within each subplot, species, dbh
and H were recorded.

We arranged distributions of height with intervals of 4 m and identified dominant
forest-tree species by using an Importance Value Index (IV. %) (Curtis and McIntosh,
1950; Cottam and Curtis, 1956; Narayan and Anshumali, 2015) as tollows:

N% + BAi%

() V% = - 5
N,
@ N= N
BA,
(3) BAi% = ﬁ

Where IV % is the IV % indicator for the i species; N.% and BA % are density and

sth

basal area percentage for the i" species; N. (tree) and BA, (sq. m) are the density and
basal area of the i™ species; and N (trees) and BA (sq. m) are total tree density and
basal area of the stand, respectively.

Three soil samples (0.5 kg each) were collected at a depth of 0 to 30 cm at
representative locations within each plot. The soil properties were analysed, including
humus and N% in the soil using the Tyurin and Kononova method (Kononova,
1966); pH, , using the Meter method (Huang and Summer, 2012); P,O, (mg/100 g
soil), using the Oniani method, (Oniani et al., 1973); and K,O (ing/100 g soil) using
the lame photometer method (Estefan et al., 2013).

For an overview and discussion of shifting cultivation in Vietnam, as well as that
in Southeast Asia more generally, we undertook a literature review. We also surveyed
and interviewed local people to describe their swidden practices and record their
indigenous knowledge pertaining to the composition of integrated crop species,
difterent durations ot fallow, soil-tertility changes and torest restoration during
difterent fallow periods, and trends ot changing fallow-land use in conditions of
market-driven agricultural development.

. o . Downloaded from https://cabidigitallibrary.org b% 14.191.252.230, on 12/30/23.
Subject to the CABI Digital Library Terms & Conditions, available at https://cabidigitallibrary.org/terms-and-conditions



364 Bao Huy

Results
The farming systems

There are comumon patterns to the shifting cultivation systems used by the ethnic
minority groups of Vietnam. These include:

Rotational shifting cultivation: This form of swidden farming is common to most of
the ethnic minorities (Figure 18-2). Itinvolves two to four years of cultivating crops on
a torest plot. When the productivity of the crops begins to decline, farmers clear new
fields from the forest and the old fields are abandoned for natural regeneration of the
forest and replenishment of soil fertility. The old fields can be returned to cultivation
after a fallow period ot seven to 15 years. In this way, cultivation is periodically rotated,
or ‘shifted’, and land use is stable and lasting (Sam, 1994, 1996,1998; Huy et al., 1998;
Hung, 2004). This type of shifting cultivation has many variations, with some farmers
in remote areas distant from markets still using the same traditional methods (Hung,
2004, Huy et al., 1998). In some areas where fallowing is not observed because the
government does not recognize farmers’ land-tenure rights (Jong, 2007), there is
partial application of agrotforestry to prolong the period of cultivation (Huy, 2014,
De Royer et al., 2016). In many other areas, where there is easy market access and high
demand, the government has encouraged the transtormation of shifting cultivation
land into monoculture cropping systems (Huy et al., 2018; De Royer et al., 2016;
Schmidt-Vogt et al., 2009; van Noorwijk et al., 2008).

Pioneer shifting cultivation: Farmers practise slash-and-burn cultivation until the land
is exhausted and the productivity of crops decreases sharply. They then abandon the
old fields and enter the forest to develop new fields. In some cases, when forest land is
no longer available near a village,
the entire village may move to a
new site (Sam, 1994; Huy et al.,
1998; Hung, 2004). This type
ot farming has been adopted by
communities that use traditional
shitting  culuvation  methods
in areas where there is limited
access to markets. Nowadays,
this form ot shifting cultivation
is seldom applied because most

ethnic minorities are expected to
settle. At the same tme, there is

FIGURE 18-2: Landscape in the Central Highlands
of Vietnam showing wvarious phases of shifting

insufficient forest land available
to support this form of shifting
cultivation.

cultivation.

Photo: Bao Huy.
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Chapter 18: Shifting cultivation and rehabilitation of ecosystems 365

Shifting cultivation in combination with wet-rice cultivation: This composite form ot
tarming has been adopted by ethnic-minority communities who cultivate wet-rice
fields in valleys and coordinate this with farming of upland fields in the surrounding
hills. Many ethnic-minority groups, such as the Tay, Nung, Thai and Muong, practise
this pattern of cultivation in Vietnam’s Northern Mountainous Region and the
practice is being adopted in the Central Highlands (Sam, 1994; Huy et al., 1998;
Hung, 2004). The government of Vietnam has promoted this pattern of cultivation
in the Central Highlands by building irrigation systems tor indigenous communities
to grow wet rice, while others have been trying to maintain shifting cultivation. This
approach has not only decreased fallow areas, but has also had a deep impact on the
customs and culture of indigenous shifting cultivators in the Central Highlands.
The common and traditional process of swidden farming followed by most
ethnic-minority communities begins with choice of a torest site. The site is then
cleared by slashing the vegetation and felling trees. After being allowed to dry, the
slash 1s then burnt, and soon afterwards,
the crops are sown. The crops are then
tended and weeded as they grow and
measures are taken to prevent attacks
by animals and birds. Finally, the crops
are harvested. Atter two or three years
of this cultivation, the plot is allowed
to lie fallow for 10 to 15 years (Huy
et al., 1998). Vien (2007) described an
alternative form of shitting cultivation
typical of farmers in the north of
Vietnam. In this case, rice was grown in
swiddens for two or three years, tollowed
by two years of cassava cultivation. The
plots were then fallowed for five to 10

years. The entire shifting cultivation

cycle of ethnic-minority farmers in the . .
uplands of Vietnam covers about 10 to Cratoxy lum cochinchinense

12 years, on average. In this respect, it (Lour.) Blume [Hypericaceae]

1s similar to shifting cultivation systems ) _
This small deciduous tree grows to 18 m

and, in the study site, is often found
in the first four years of fallow. It is

harvested as a source of food, medicine,
dyes and wood. The young fruit is used
events that is highly dependent on s 3 spice for cooking and young shoots
the weather, and climatic conditions are eaten raw as a Vegetable_ The roots,
prevailing in mountainous areas within  bark and twigs are used as a treatment
ecoregions. In the Central Highlands  for colds and diarrhoea. The wood is

there are two distinct seasons: rainy and very hard and highly valued.

practised in other Asian countries
(Cherrier et al., 2018).

The swidden-farming process in
the uplands follows a calendar of
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366 Bao Huy

dry. In the dry season, trom January to April, there is strong sunshine, strong winds
and almost no rain, so the burning of new fields takes place at the end of the dry
season. Cultivation occurs only during the rainy season, from May to December
(Dao, 1999; Huy et al., 1998; Dung, 2000).

Up untl the 1970s, most indigenous farmers in the Central Highlands were
engaged in rotational shitting cultivation. The tarming system was stable because natural
forest cover was extensive, population density was low, and the communities adhered
strictly to customary rules of land tenure (Jong, 2007). There was no destruction of
forests or environmental degradation (Hung, 2004). However, the population density
accelerated rapidly because of migration — both legal and illegal — from the north of
the country. Thus, demand tor food production and industrial tree planting increased
the pressure on dwindling land resources, and the time for which land was allowed
to lie tallow atter cultivation grew shorter. Without the opportunity for restored soil
tertility, the land was burnt again for cultivation, leading to a vicious cycle in which
the torest retreated and increasing areas
of land became degraded (Thinh and
Son, 1998; Sam, 1996, 1998; Huy et al.,
1998; Dung, 2000; Hung, 2004).

The recovery of soil fertility atter
cultivation  increases  hand-in-hand
with rehabilitation of forest vegetation
in the fallow period. However, the
length of time for which the land
must lie fallow depends on the specific
situation. Sam (1996) and Hung (2004)
found that where swidden fields were
in small clusters in the forest, the natural
vegetation was restored very quickly in
the fallow, taking from seven to 10 years
for full regeneration. In cases where
swiddens were cleared from bamboo-

dominated forests, it took a IOIlg timne Aporosa octandra var. malesiana

— often more than 15 years — to restore Schot [Phyllanthaceae]

a stable forest, and if swiddens were

cleared in areas ot low forest cover, then A fast growing tree that is commonly

torest restoration was slow and fallows  found in the first eight years of fallow.

needed to last more than 20 years. Along with others in its genus, this

Indigenous knowledge of shifting tree accumulates aluminium and is

cultivation: and forest: Billows offers restricted to acidic soils, which prevail in
rainforests (Schot, 2004). The wood is

hard and dark brown, suitable for house

construction or furniture and the leaves

can be used to dye cloth black.

a sound basis for solutions for forest
ecosystem rehabilitation and improving
livelihoods in difterent human-ecology
contexts.
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Chapter 18: Shifting cultivation and rehabilitation of ecosystems 367

Chanages in soil properties during different fallow periods

Shitting cultivation often occurs on sloping land, so atter a few years of cultivating
tood crops, the soil deteriorates and the tarmers fallow the land to restore its soil
tertility tor the next cultivation cycle. This study sought to evaluate the resilience
of soil fertility over ditterent fallow periods, and to compare this with the tertility of
primary forest land. With three soil samples taken from each of 15 fallow and forest
plots (as described earlier), 45 samples were analysed and their main properties were
averaged. These properties included pH, ., Humus %, N %, PO, 75, K.0%; PO,
(mg/100 g soil) and K,O (mg/100 g soil) (Table 18-1).

Figure 18-3 shows that the accumulation of phosphorus (P) and potassium (K)
content in soils taken from eight-year-old fallow land were nearly as good as those
in primary forest. At the same time, the percentage of nitrogen (N), P and K in the
soils approached the percentages in primary forest only after a fallow lasting more
than 10 years. However, after 10 years of fallow, the pH . and humus content were

KCI

still low compared to primary forest. The pH,__ value for 10 years of fallow was

KCI
4.21 compared to 5.50 in primary forest; and humus content was 5.35% in the
10-year-old tallow, while in primary forest it was 6.50%. Figure 18-4 shows how

these diftering fallow plots, and the primary forest, appeared to the research team.

The restoration of forest structure according to fallow time

The dynamics of the distribution of tree height in fallows of ditterent ages are shown
inTable 18-2 and Figures 18-5 and 18-6. It is easy to see that the natural regenerative
capacity of fallow land is very strong. After two and four years of fallow, the density
of regenerating trees was between 14,000 and 23,000 trees/ha with a height (H)
equal to or over 2 m. The density of trees with a diameter at breast height (dbh)
equal to or over 10 cm then decreased sharply when the fallow period exceeded 10
years and gradually approached the density of primary forest (Table 18-2). The

TABLE 18-1: Soil-property indicators at a depth of 0 to 30 cm in fallow plots of different age,
compared to primary forest.

errs of PO, K,0

Cars o pH Humus % N % PO % KO% mg/l00g mg/100g

fallow Kcr 25 v ki g/ 4L

soil soil

2 3.86 3,67 0.13 0.12 0.02 2.50 8.82
3.90 4.49 0.17 0.09 0.02 3.30 11.24

8 3.92 5.04 0.22 0.11 0.03 3.55 12.01

10 421 5.35 0.23 0.06 0.05 3.89 12.35

friasy 5.50 6.50 0.25 0.13 0.09 3.90 12.40

Forest

Note: Indicators were averaged from nine soil samples taken from three plots in each of the four
fallow ages, plus primary forest.
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FIGURE 18-3: 'Trends of soil properties in different tallow periods, compared to those

in primary forest.

FIGURE 18-4: Forest fallows of difterent
age in shifting culdvation areas of
Vietnam’s Central Highlands, compared
to primary forest. Top left: two-years-old
fallow; top right: four-years-old tallow;
above lett: eight-years-old fallow; above
right: more than 10-years-old fallow; left,
primary forest.

Photos: Bao Huy.
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Chapter 18: Shifting cultivation and rehabilitation of ecosystems 369

TABLE 18-2: Distribution of tree height after different fallow periods compared to primary forest.

Tree height Number of trees/ha

Tvo years Four years Eight years Ten years o -
() of fallow of tallow of fallow of fallow Primary foresi
4 14012 18005 509 121 5
8 5012 303 223 61
12 242 125 142
16 97 123
20 78 99
24 87
28 27
32 11
ol 14012 23017 1054 644 555
trees/ha
Average
height 2.2 4.3 9.5 11.4 18.3
(A) (m)

Notes: Numbers of trees per ha were averaged from data from three plots for each tallow period. At
two and four years of fallow, trees with height equal to or greater than 2 m and a diameter at breast
height less than 10 cm were counted; at eight and 10 years of fallow and primary forest, trees with
height equal to or greater than 2 m and a diameter at breast height equal to or greater than 10 cm
were counted.

average height (A) of regenerating trees increased rapidly in the first stage and after
10 years ot fallow, A was about 0.6 A of primary forest (Figure 18-6).

After 10 years of fallow, the height structure of the regenerating forest was
approaching that of primary forest. Expressed in a graph (Figure 18-5), the height
distribution in the 10-year-old fallow formed an apex to the lett of that representing
primary forest. The structure of the evergreen broad-leaved forest consisted of three
layers ot tree canopy: a lower canopy with a height of less than 12 m, an ecological
layer with a height of 12 to 28 m and a canopy overpass with a height ot more
than 28 m. Figure 18-5 shows that after 10 years of tallow, the regenerating torest
had formed two main forest layers: an understorey and an ecological layer, and the
ecological circumstances of the forest were thus gradually rehabilitated.

Restoration of tree-species component after different periods of fallow

There were significant changes to the tree-species component of the fallows as they
became older. The dominant tree species, with an importance value index (IV)
greater than 5%, in the two-year-old fallow were mostly pioneer trees that were
small, sott, sunlight-demanding and fast-growing. These included species such as
Aporosa octandra var. malesiana, Cratoxylum cochinchinense, Dillenia ovata and
Grewia paniculata. After tour years of tallow, large timber species with economic
value emerged among the dominant tree species, including Dalbergia cochinchinensis,
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FIGURE 18-5: Distribution of tree  FIGURE18-6: Average tree height of stands
height after 10 years of fallow and in  in fallows of different age, compared to
primary forest. primary forest.

Melicope pteleifolia and Lagerstroemia calyculata. These species were able to
regenerate because of the forest ecological environment created by the earlier pioneer
species. At this stage of fallow, the dominant-tree-species component included both
the sunlight-demanding pioneer species group and large valuable trees. In the period
trom eight to 10 years of fallow, most of the sunlight-demanding pioneer species
had been excluded from the dominant-tree-species component by the large timber
trees, and by the time the fallow reached 10 years ot age, the dominant tree species
came closer to the dominant-species component in the primary forest, and included
Lithocarpus spp., Persea odoratissimus, Schima crenata, Syzygium odoratum, and
Walsura sp. At this stage, the dominant-species component was stable (Table 18-3).
As the duration of the various fallows grew longer, the number of dominant tree
species increased and reached a peak concentration in the eight-years-old fallow. The
number of dominant tree species then decreased, due to space competition and the
change in ecological conditions, which became unsuitable for most ot the sunlight-
demanding pioneer species. When the fallow exceeded the age ot 10 years, the
number of dominant tree species with an importance value index (IV) greater than 5%
decreased to the lowest point and came close to that of primary tforest (Figure 18-7).

Discussion
Restoration of soil fertility and natural forest during periods of fallow

The restoration of soil fertility during the fallow period was due to the regeneration
of forest vegetation, and the organic relationship between these two elements. This
study was conducted in areas of evergreen broadleaved torest with periods of
drought not exceeding two to three months — an environment that facilitates the
rapid restoration of forest vegetation, thereby promoting improvement ot soil tertility
during the fallow.
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TABLE 18-3: Changes to the dominant tree species after different fallow periods, and

comparing these with primary forest.

Dominant tree species with IV > 5%  IV% in different fallow periods and in primary forest

: Vietnamese Primary

Botanical 2 year: ar: ; 10 year. .

otanical names e years 4 years 8 years 10 years Forest
Albizia lebbekoides  song ran 6.34
Aporosa octandra thau tau 16.07 10.87
var. malesiana
Cratoxylum lanh nganh 714 5.43
coclinchinense do ngon
D trac 870 512
cochinchinensis
Dillenia ovata 50 7.14
Melicope pteleifolia  dau dau 3 Ia 5.43 7.23
Microcos tomentosa  co ke 5.36 7.61
Lagerstroemia
calycrlata bang lang 5.43 5.82 5.12
Lithocarpus spp. de 32,92 20.34 16.17
Persea odoratissumna  khao 5.17 12.45 15.23
Schima crenata cho xot 10.34 9.03 12.45
Semecarpus sung 538
annamensis
Syzygium odoratum  tram la nho 5.65 5.45 6.00
Vitex pinnata binh linh 5.23 5.12
Walsura sp. nhan rimg 6.52 6.23 7.4 5.14
Total of domuinant P 7 10 3 5

tree species

Notes: IV = importance value index. Average IV percentage values were calculated from data from

three plots tor each fallow period.
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Christanty (1986) pointed out that the length of the fallow period was the most
important factor to ensure the success of shitting cultivation; and that there were
some additional ways of improving the rehabilitation of soil fertility and prevention
ot soil erosion on sloping land that could be incorporated at difterent stages of the
shifting cultivation cycle. This study found that with a fallow period of at least 10
and preterably 15 years, the soil properties recovered and the structure and dominant-
tree-species composition of the fallow forest almost stabilized, and the fallow was
gradually approaching the status of primary forest. These findings support the
indigenous knowledge of shitting cultivators in the Central Highlands. Along with
the application of rotational cultivation, they use upland fields and forests sustainably
and, atter the cultivation phase, close their swiddens for an appropriate tallow period
of 10 to 15 years (Figure 18-8). These
results are also consistent with those of
Vien (2007), Dao (1999), Huy et al. (1998)
and Cherrier et al. (2018), although they
differ from those of Christanty (1986),
who found that in the tropics generally, a
tallow period ot 20 to 25 years was needed
for forest rehabilitation.

It tollows that the original tforest
ecosystem in the Central Highlands could
be rehabilitated through the adoption of
simple silvicultural measures such as zoning
and protection of forest fallows. Some
substantial alternatives should be considered
tertality
rehabilitation alongside the continued
practice of shitting cultivation. These
might include controlling the crop/tallow
ratio in forest corridors that are about
100 m wide and oriented in an east-west
direction, replacing natural fallows with
planted fallows, and practising agroforestry,

to 1mprove soil and forest

Lagerstroemia calyculata Kurz
[Lythraceae]

Crepe Myrtle is a common forest
species at low altitudes in Vietnam,

or maintaining continuous ground cover
through minimum tillage during fallow

periods (Christanty, 1986).

Sustainable management of fallow
land and application of agroforestry for
rehabilitation of forest ecosystems

Although fallow land occupies millions
of hectares in Vietnam, as in many other
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Vietnam’s Cat Tién National Park
simply because the relatively poor
quality of the wood allowed them
to survive repeated logging.
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countries in Southeast Asia, tallow
land is not recognized by either
the  forest-land  classification
system (Jong, 2007) or the forestry
sector’s system of measures for
torest restoration (De Royer et al.,
2016). Driven by misconceptions
about its impacts on forests, most
governments in Asian countries
have long been trying to ban
traditional  shifting  cultivation,
while indigenous peoples fight
to keep their ancestral fallow
lands. In many cases, they must
tarm their swiddens illegally
(Cherrier et al., 2018). Therefore,
communities  that rely on
customary fallow land for their

FIGURE 18-8:
swidden in Dak Nong province, Central Highlands,
Vietnam, in 2018.
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A M'nong farmer cultivating his

Photo:Bao Huy.

livelihood are less likely to receive official land-use rights from their governments
(Jong, 2007). Challenged by an increasing population due to in-migration from the
north of the country as people seek better-quality land to cultivate, and pressure from
market forces that drive the development ot commodity cropping, indigenous people
are hard-pressed to protect their customary fallow land. For these reasons, tallow

lands are not ettectively managed.

Consistent with the findings of Watters (1971), shifting cultivation remains
a realistic solution for sustainable farming in the humid tropics, provided there 1s
sufficient forest and forest land; where the population pressure is not high; and where
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Syzygium odoratum (Lour.)
DC. [Myrtaceae]

An evergreen species common in
mountainous broad-leaved forests
in China and Vietnam, growing
to 20 m tall with a diameter at
breast height up to 30cm. This
study reported its appearance as
a dominant species in eight-year-
old fallows, with an importance
value close to that in primary
forests. Better known species from
the same genus include cloves
(8. aromaticum) and roseapples
(various Syzygium species).
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tallow periods are either long enough to restore soil fertility or upland shifting
cultivation systems can be improved by adopting agrotforestry practices (Huy and
Hung, 2011; De Royer et al., 2016). This could be the basis tor sustainable torest land
use and livelihoods, while preserving the culture ot ethnic minorities in the uplands.
These findings are consistent with those of Cherrier et al. (2018), who urged the
generation of a common understanding about the significance of shifting cultivation
tor safeguarding the livelihoods of local people and protecting the forest environment.
At the same time, these authors called tor efforts to minimize the nusconceptions ot
governments and researchers regarding shifting cultivation and the need for lengthy
tallows. Adding to these voices, Kleinman et al. (1995) argued that slash-and-burn
agriculture was ecologically sustainable because it did not depend on outside inputs,
such as fossil-fuelled energy tor fertilizers, pesticides and irrigation.

Over recent decades, a major challenge to the sustainable use ot fallow land
has been the Vietnam government’s willingness to support the rapid expansion of
monoculture cropping systems such as cottee, pepper, rubber, cashews and acacia
into areas of fallow land — even the conversion of natural forests into industrial
cropping systems (De Royer et al., 2016; Huy et al., 2018). The use of fallow-
torest land, or conversion of dipterocarp torests, for industrial monocultures has
been a demonstration of environmental degradation and economic failure in the
Central Highlands. In many cases, monoculture systems tailed to survive because ot
ecological hardship, but the conversion destroyed the forest ecosystem by robbing
the soil of its vegetative cover and exposing it to severe conditions of drought and
fire in the dry season and waterlogging in the rainy seasons. The soil nutrients were
thus eroded (Huy et al., 2018). Cruz (2015) also pointed out that converting shitting
cultivation land to other uses negatively affected biodiversity and soil fertility because
of excessive land use.

The replacement of shitting cultivation with highly intensive monoculture systems
generally increases the income of farmers in the short term, but it has negative effects
on society and indigenous cultures at different levels. From an environmental point of
view, the shitt to other land-use systems results in deforestation, long-term biodiversity
loss, increased weeds, reduced soil fertility and accelerated soil erosion (van Vliet et
al., 2012). In addition, the expansion of monocultures reduces the carbon stocks of
the forest (Ziegler et al., 2011). Therefore, despite the global trend towards intensive
land uses, shifting cultivation still plays an important role in mountainous regions as a
sateguard of diversity that avoids the risks of monocropping systems.

Other experiences in Vietnam — and elsewhere in Southeast Asia with tree-rich
tallow lands — have suggested that crop species, when used in agrotorestry systems,
along with forest-enrichment planting (Huy et al., 2018), can help to rehabilitate the
torest ecological environment (Sabogal, 2007). Agrotorestry systems also demonstrate
economic resilience, thanks to a diversity of short- and long-term species, along
with the creation of effective carbon pools and provision of essential environmental
services such as watershed protection and measures against soil erosion on sloping
hills (De Royer et al.,2016; Huy, 2014; Huy et al.,2018). Swidden areas could thus be

. o . Downloaded from https://cabidigitallibrary.org b% 14.191.252.230, on 12/30/23.
Subject to the CABI Digital Library Terms & Conditions, available at https://cabidigitallibrary.org/terms-and-conditions



Chapter 18: Shifting cultivation and rehabilitation of ecosystems 375

recognized as a forest type attracting
payments for environmental services
and trom schemes such as Reducing
Emissions from Deforestation and
Forest Degradation (REDD+) in
Vietnam (Moeliono et al., 2016).

Conclusions

Following the cultuvation of
swidden crops in evergreen broad-
leaved forests in the Central
Highlands of Vietnam, fallow
periods that last for more than
10 years are likely to recover and
stabilize soil fertility, forest structure WM.~
and the composition of dominant Schima crenata Korth. [Theaceae]
tree species. If, atter 10 to 15 years
of fallow, there is no further use tor  This forest species is widespread throughout
the fallowed land, a measure of forest China and Southeast Asia at altitudes
protection would ensure successtul between 700 and 1000 masl. Growing to
20 m, it is harvested for its timber. It has
a strong importance value in eight- and
ten-year-old fallows and a dominant place
in primary forest. There have been calls
e ‘ . forresearch into its life history, population
harmonizing the maintenance of 304 harvest trends to avert possible habitat

traditional shifting cultivation with threats from agricultural expansion.
the current tendency to intensity

the use of fallow land by converting
it to monocultures of commodity crops.

rehabilitation of the original forest
ecosystem. Alternatively, swidden-
based agroforestry systems would
be an appropriate approach to

The economic significance of monocultures of global commodity crops is seriously
compromising the important role of shifting cultivation systems in the uplands of
Vietnam. The expansion of monoculture cropping poses a serious threat to swidden
tarming systems that ensure the livelihoods and well-being of local people while
conserving their traditional knowledge and cultures.

Diversification of food crops that improve the use of fallow land, combined with
income from forest trees, can improve the livelihoods of indigenous people while
simultaneously rehabilitating the forest environment. This i1s an important current
action for the Central Highlands of Vietnam. However, it can only be achieved by
incorporating local ecological knowledge in the management ot shifting cultivation
tallows and using forest-agricultural science and technology advances to rehabilitate
the forest ecosystem and develop agroforestry systems on degraded land.
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