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1. Background

Myanmar has more than one half of its land area covered by forests. Due to a wide range of
topography, soil, rainfall and temperature, fauna and flora are also diverse. Although the forest
department has been managing the forests systematically using Myanmar Selection System since 1856,
forest depletion and degradation had taken place alarmingly especially over the last few decades. The
Union of Myanmar has a population of 55.4 million (2005-2006 census), including over one hundred
indigenous races with distinct dialects, and an annual population growth rate of 2.02% .

Majority of the rural population in Myanmar is commonly forest dweller and earns their incomes
mainly through agriculture. So, they pay attention to the conservation of their natural resources. The small
farmers are facing with more challenges as compared to the big farmers in their effort to conserve natural
resources and rehabilitate it. Their constraints are due to poor infrastructure, lack of market opportunity,
limited accessibility to credit, lack of pragmatically appropriate technological intervention, and so forth.
Nonetheless, they do practice conservation of resources within their own capacity in various ways.
Traditionally, resource management is a part of the social life among rural people and they inherit
customary and traditional knowledge about resource management from elderly. Handing down of

experiences of elderly people is invaluable for resource management.

1.1 Geographical Context

The Union of Myanmar has a total land area of 676,577 km2 (or 67.6 million ha) which is
topographically divided into four main regions:

-The  Western Mountain Ranges comprise the Rakhine, Chin and Kachin hills in the west
and the north of the country. The elevation in Rakhine State varies from 1,300 m to 1,500 m and in the
Chin Hills from 1,500 m to 2,000 m. Mountains bordering China in the north reach an elevation of around
6,000 m. The hills and mountains contain extensive forests comprised of a wide range of types.

-The Shan plateau region includes the extensive Shan plateau and the mountain ranges in
Kayah, Kayin and Mon States and Tanintharyi Region, rising to about 1,000 m in elevation. The forests
range from tropical rain forests in the south to mixed deciduous forests, dipterocarps to pine forests in the
north and northeast. Many upland areas are under long fallows taungya cultivation

-The Central Region includes the fertile agricultural valleys of the Ayeyawady, Chindwin and

Sittaung Rivers. The topography is flat to undulating except the hills of the Bago Yoma which rise to
about 1,000 m, and bear the finest teak forests of the country .

-The Ayeyawady delta and coastal region include coastal areas in Rakhine State, Mon
State and Tanintharyi Region, which are alluvial plains. Some coastal areas are still covered by
mangroves, although most areas suitable for rice cultivation have been cleared.

1.2 Climate

Myanmar’s climate is greatly influenced by the monsoon, leading to three distinct seasons namely
hot, rainy and cool. The hot season runs from mid-February to mid-May, the rainy season from mid-May
to mid-October, and the cool season from mid-October to mid-February. The Rakhine mountains obstruct
the southwest monsoon from coming to central Myanmar, leading to semi-arid conditions with summer
temperatures rising to over 40°C, and minimum rainfall, gauging only about 500 mm annually. In



comparison, the coastal regions receive as much as 5,000 mm precipitation during the monsoon season.
Temperatures over the whole country vary widely, from less than 0°C in the northern highlands to over
40°C in the central dry zone. Forest Department in 1856 to manage and regulate the orderly exploitation
of Myanmar timber (see Bryant 1997), after which Forests were gradually reserved, including village
forests.

1.3 Forests Status and Trends

Due to a wide range of topography, soil, rainfall and temperature, the vegetation types, fauna and
flora are also diverse. Practically, all the forests in Myanmar are natural forests, which are commonly
categorized by eight major forest types, namely: tidal forest, beach and dune forest, swamp forest, tropical
evergreen forest, mixed deciduous forest, dry forest, dipterocarp forest, and hill and temperate evergreen
forest.

Each forest type provides rich biodiversity, high value timbers, land for cultivation (both shifting
and sedentary), ecosystem services like water supplies and a range of non-timber forest products. The
mixed deciduous forest type comprises 40%of the country’s remaining forests and is seen as
economically most important, as these forests contain teak and other valued tree species such as pyinkado
(Xylia dolabriformis), padauk (Pterocarpus macrocarpus), binga (Mitragyna rotundifolia) and hnaw
(Adina cordifolia).

Myanmar’s national forest cover is currently estimated at 47% (31.773 m ha according to FAO
2010), of which closed forests are estimated to be 19.9%. According to the National Forest Master Plan
(NFMP) of the Forest Department, the forest cover has decreased from 65.8% of the total area of the
country in 1925 to 52.3% in 1999. Myanmar’s overall deforestation rate is estimated to be 1.2% per year
(1989-2009) (FD 2009).

2. Policy and legislation

2.1 Forest policy
Myanmar forest policy adopted in 1995, has the following objectives:

- To encourage community forestry and peoples’ participation for self sufficiency in domestic
needs of forest produce, by planting fast growing multi-purpose tree species in degraded forest
lands.

- To rehabilitate the forest resource base and adopt sound management planning and strategies to
optimize production on a sustainable basis.

- To open up opportunities for private sector involvement in industrial plantations, with no
environmentally adverse impacts or damage to the ecological balance.

2.2 Forest Legislation

Myanmar forest law promulgated in November 1992, has a clause empowering the Director-
General to allow establishment of village-owned firewood plantations on degraded lands near villages.
The plantations are to be established, maintained, and protected by the villagers, who have tenure rights to
the trees and usage.



The legislation also allows the private sector and communities to establish and maintain
plantations on state lands under usufruct basis, with the approval of the Government. These are the salient
features of the new legislation and not found in previous legislation.

Community forestry instructions (CFI) has been issued ad interim, while awaiting the formulation
of community forestry rules. The main features are usufruct right for 30 years extendable, and the right of
ownership of the produce.

3. Deforestation and degradation

Forest degradation is experienced in all developing countries and the main causes of forest
degradation in Myanmar are as follows:

(i)  Population growth and poverty;

(i)  Encroachment of agricultural land into Reserved Forest as well as plantation forests;
(iii)  Excessive production of wood ;

(iv) Illegal logging; and

(v)  High demand for Fuel-wood and Charcoal.

The natural forests are depleted due to renowned explosion of population growth which
inevitably followed by the encroachment of land for their livelihood needs. In Myanmar, about 70
percents of people are residing in the rural area and their main livelihood activity is agricultural food
production and many others depend on forest resources especially on non timber forest products.
Nowadays, due to the hunger of land for the rural people, the plantation forests are being challenged for
agriculture lands. On the other hand, forestry sector is playing an important role on the development of
national economy and the main production is relying on wood especially on high value timber. For this
regard, the extraction of wood is increased to some extent over the annual increase of renewable
resources. [llegal logging, which is readily followed by the timber production under annual allowable cut
(AACQ), is also an important cause of forest degradation because those forests are more accessible due to
new road. Although timber production for the national economy is controlled by minimum girth limit,
illegal logging regards without the girth limit. Since fuel-wood is the main energy source for daily
cooking and other uses, the demand for this aspect is much higher in the rural area compared to the urban
area. Even in the urban area of most cities, the charcoal and fuel-wood are still being used. The higher the
demand on the fuel-wood is the more potential small sized trees are being cut, which causes the reduced
number of regeneration of that area.

4. Forest Rehabilitation Practices in Myanmar

Although the Forest Department has been managing the forests systematically using Myanma
Selection System since 1856, forest depletion and degradation had taken place alarmingly especially over
the last few decades. For this reason, Government has taken several measures to address the problem of
forest degradation and deforestation by developing National Forestry Master Plan and District Forest
Management Plans.



4.1 Scientific Forest Rehabilitation Practices

4.1.1 Silvicultural Interventions in Natural Forests

To accelerate the natural restoration process, the degraded stands can be subjected to two basic
types of silvicultural treatments, viz., improvement and enrichment. Choice of suitable silvicultural
intervention depends primarily on the structural characteristics and regeneration potential of the degraded
stand. If the number of economically valuable trees in the initial stand is not sufficient, or there is a
complete lack of such trees, then enrichment may be a better option than improvement.

4.1.2 Afforestation and Reforestation Activities

Plantation forestry has a complementary role to natural forest in order to control deforestation and
forest degradation. The objectives of plantation establishment in Myanmar have been to rehabilitate
degraded forest lands, restore deforested areas and supplement various timber yields from the natural
forests. Re-afforestation in Myanmar got momentum in early 1960s and large-scale plantation forestry
begun in the 1980s. Since then the annual plantation programme has been intensified gradually till it has
reached the present target of over 40,000 ha. FD establishes four types of plantations, of which local
supply plantations and watershed plantations especially aim at satisfying wood-fuel demand of local
communities and rehabilitation of degraded watershed areas.

4.1.3 Protected Area System and Biodiversity Conservation

Although rich in biodiversity in the region, loss of biodiversity due primarily to the socio-
economic pressure is unavoidable in a developing country like Myanmar. The general trend of wild
animal population is appeared to be decreasing compared with their relative abundance over the past 20 or
30 years. Due to habitat destruction, their population is not large enough to reproduce a viable population.
The down-ward trend is apparent with large mammals such as tiger and elephant because of reduction of
their sex ratio and home range by human activities. There can be decrease of wildlife where there is easy
access to people and heavily populated areas. But, Myanmar is trying to conserve the habitats of wildlife
species through establishment of protected areas. Therefore, there is an up-ward trend of wildlife in
protected areas in general.

4.2 Traditional knowledge on forest rehabilitation practices

The rural peoples depend on forests particularly for fuel wood, pastures and tree fodder, compost
materials, timber, posts and poles for construction & sale, a wide range of non timber forest products
including wild foods and medicines which can provide both seasonal incomes and a safety net function.
There has been a long history of their local management as a common property resource. In Myanmar
common property regimes began to be disrupted from the 19" century by the Colonial era. Village forest
areas often became effectively open access leading to a tragedy of the commons. However, some informal
commons management seems to have persisted. This includes protection of forests on private/ community
land, grazing lands, sacred groves, woodlots in and around Buddhist monasteries and shrines, and private
watershed forests in Shan State and so on.

Scared groves for instance remain fairly widespread (typically devoted to local Nats or spirit
guardians). Communities enforce strict prohibition on any exploitation. These groves there from



community collective action is also prevalent. There are varieties of traditional management practices
and community forestry adopted in Myanmar.

4.2.1Taungya system

Taungya system which means hill (taung) cultivation (ya) and which have been established since
1869. Taungya proved very efficient as forestry plantations are established at a low cost and the villagers
can also cultivate their food crops in the early stages of plantation establishment, in which , the species
integrated are commercial tree species mostly with teak (7Tectona grandis), Pyinkado (Xylia
dolarbiformis), and Padauk (Ptercarpus macrocarpus). A variety of agricultural crops are commonly
grown in tuangya, such as rice, corn, maze, groundnut, sesame, etc. Simultaneous production of food,
wood and fuel is provided by this system. The pruning of side branches and cutting of taungya felling also
provides fuelwood. This system can be successfully introduced and adopted by shifting cultivators.

4.2.2 Home garden

Home garden is an important traditional agro-forestry system and which can be observed all over
Myanmar. However, the magnitude of its economic and cultural importance and environmental
significance varies from one place to another. In places where market opportunity is good, the produce
from home gardens contributes a relatively large portion of the household’s income.

4.2.3 Forest garden

Forest garden is a group of tree crops or fruit trees deliberately preserved or grown within the
forest by the people from nearby villages. Some places in Kayin and Shan State have forest gardens
generally with coffee and tea crops cultivated respectively. Gaps in the forest can be patched by forest
garden. It provides for home consumption and increase income, and hence adds to socio-economic status
of village households. However, this system is difficult to manage and subject to loss by theft, fire, or
animals because they are located away from the village.

4.2.4 Roadside planting

Myanmar people always love to plant trees on roadsides as a provision of shade for pedestrians,
passers-by, and animals and well-being for their own future life. Giant banyan trees (Ficus religiosa and
F. elastica) can be seen along the various roads in Shan State, neem trees (Azadirachta indica ) in dry
zone, and rain tree ( Albizza lebbek), star flower trees (Mimusops clengi), and ironwood trees (Mesua
ferrea) in lower Myanmar. Trees are usually planted on the roads sides so that roots of the trees hold soil
firmly whereby erosion of the roads is minimum. This type of planting provides travelers and wandering
animals with shade and birds with nesting place. The pleasant micro-climate can be observed around
roadside areas. It was also meets fodder and fuelwood needs, to some extent.

4.2.5 Shelterbelt or windbreak

Shelterbelt or windbreak, in which farmers plant trees in a single line to protect their farm against
erosive and desiccating wind and which can be found often in farms located on the windward or in the
direction of the prevailing wind. It prevents soil loss by wind and also reduces soil desiccation and crop
transpiration, and as a result increasing yield to some extent. However, the windbreak is not constructed
systematically enough to maximize its effectiveness and also sometime is not aerodynamic, hence
destroyed by violent winds.



4.2.6 Water spring sources

Forest around water spring sources; with increased population, more forest are cut and
transformed into slash and burn agriculture but they never touch the forests around the water springs used
for fetching water. This is irrespective of need the land or forest products. And it is also believe that any
damage to trees around spring will cause cessation of spring. Fuelwood gathering, burning and grazing
are strictly prohibited and in some places, the forest is fenced with wooden posts and bamboo. This
practice is quite effective in forest and water conservation and also forest ecology is maintained since the
villagers exercise this practice voluntarily for their own welfare.

4.2.7 Spiritual Forests

Forests safeguarded by spiritual belief; forests owned by monks, forests presumably guarded by
super natural beings, and the people regard forests around cemetery as untouchable forests. Because
majority of the Buddhist people, who account for approximately 80% of the country’s population, believe
in super natural beings and follow this practice very strictly. For instance, at Mount Poppa in the dry area
where the Poppa National Park is located where there is the only green area in the dry zone of central
Myanmar. An influential monk protects some parts of this park successfully. Believe can play a
fundamental role in maintaining the environment. Many people believe that super natural beings can
either harm or benefit them, so the destruction of trees and forested areas where super natural beings
presumably dwell is regarded as wrong doing for their spiritual will being. Thus, this belief safeguards
forests to a great extent. A small shrine is usually built in such forest and so local people already know
what it means and what should not be done in these area. Likewise, the graveyard is regarded as the place
where all ominous are present. Consequently, tree groves in the cemetery sites are secluded from the
access by people out of fear.

4.2.8 Self-Reliance Woodlots

Self-Reliance Woodlots; most villages in Myanmar do not have electricity. They entirely rely on
fuelwood for cooking and heating purposes. Some ethnic group, such as Lesu, Akha and etc have
established, protected and utilized woodlots for decades. Some woodlots are inherited but some people
established their own when they married and in some places which owned communally. Woodlots
provide from fuelwood to construction materials such as post and pole, and make local people self-
sufficient and economically feasible. In addition, they act as windbreaks protecting soil and also make
favorable climate to live for both man and animals in dry zone area.

4.2.9 Traditional Pest Control Practices

One of the methods used is tobacco spraying. The farmers put tobacco (Nicotiana tabacum)
leaves, which is cheaply available in the area, in the containers filled with water for a night, and spray that
liquid on vegetables such as rose, mustard and cabbage to protect them from pests.

Another method used is fumigation. The farmers prevent air-bone insects from attacking tree
crops and seasonal crops by means of fumigation using locally available materials. Leftover of tobacco
leaves (mainly primary veins), vegetative parts of Artemesia sp., needles of Pinus merkusii , P. kesiya,
and turmeric are burned from the windward side of the farms during the late evening.

Farmer broadcast ash on the plants of gourd, marrow, pumpkin, grinjakl, okra and cucumber
when insect attack is detected. Ash supposedly has insecticidal or insect-repellent properties. Some
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nutrients from ash may be available from plants. There is however, no systematic study on effectiveness
of the use of ash.

4.3 Trends of Forest Governance in Myanmar

Scientific Forest Management in Myanmar dated back to 1856 with the initiation of the Myanmar
Selection System by Dr. Dietrich Brandis. Although intensive and various efforts of the Forest
Department to protect the forests and ensure sustainability, deforestation and forest degradation occurs at
an alarmingly rate. Therefore, it has become increasingly apparent that unless the basic needs of the local
forest dependent poor especially the need for wood fuel can be met, sustainable forest management will
remain a far cry.

As a matter of fact, this issue was conceived even at the very initial stages of the scientific
forestry in the country. Forest district working plans used to include Local Supply Working Circles
(LSWCs) which were managed to provide the community in the locality with fuel wood, poles, posts,
small timber and a variety of NTFPs. The LSWCs had been constructed with the forests in the vicinity of
the villages for their easy access. This had ultimately and unfortunately resulted in their disappearance.
The encroachments for agriculture, settlements and infrastructural developments and overexploitations
had been uncontrollable.

Sustainable forest management demands sustainable management of the forest’s entire ecosystem which
will include forest dependent community also. To make it sustainable and effective, the forest
development and management system must of necessity involve the target community’s participation,
give the community the sense of ownership and address its needs.

In this perspective, community forestry had been considered the right choice. Consequently, the
Community Forestry Instructions were formulated in 1995, approved by the Minister of Forestry and
instructed by the Director-General of the Forest Department for implementation throughout the country
starting from 1996.

5. Review of best practices of project site in Myanmar

S5.1Description of Project site

The demonstration plot site area is 25 ha which is located at the Nyaung Htauk Reserved Forest
Compartment no. 2, located at 22° 45' and 23° 15' North latitude and 96° 00' and 97° 00' East longitude.
From 2003 to 2012 the average minimum and maximum temperature is 7.8° C and 32.3°C respectively.
The average annual rainfall is 51.17 inches. Near the demonstration plot, there are three water spring
sources about 24.82 ha of natural forest conserved by local community traditionally. There are also 3.58
ha of natural forest safe guarded by spiritual belief since the village was established (200 years ago).
There are altogether about 140 ha of private Teak plantation and departmental pine plantation which is
established in 2013 near the project area.

The demonstration project site area and the surrounding reserved forest area is mainly fallow land
and seriously degraded secondary forest. About one third (8.41 ha) of demonstration site is highly
productive flat area while other 15.89 ha is degraded secondary forest area covered with Teak (Tectona
grandis) and some hardwoods species such as Thit-ya (Shorea obtusa), In-gyin (Shorea siamensis),
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Thingyan (Hopea odorata).Some species are rare and endangered like Tamalan and Thin-win. Its altitude
is 2213 feet above sea level.

The soil type is Acrisol (according to FAO classification). According to the old records (District
Forest Management Plan), this area was originally endowed with natural forest of Moist Upper Mixed
Deciduous type.

s Pain Inn

L4

o Nyaungdauk North

GOOS[C earth

Project site and @ Reserved water source forests B
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5.2Socioeconomic conditions

Nyaung Htauk village is located beside the Nyaung Htauk Reserved Forest. The village is divided
into southern and northern part. The village is composed of 219 households with a population of about
800. Number of household increases from 80 to 220 within 30 years. Majority is Danu (an ethnic of Shan
tribes) and the religion is Buddhism. The village has good access to highway road, Monastery, Middle
School and ground water resource. Last 30 years ago, there was no clinic and only a primary school and
Monastery Education in the village.

Clinic of village Middle School of Village

Main livelihood is growing agricultural crops in farms and shifting cultivation. Some landless
people works as labors for farms as well as carpenters. The main agricultural crop is corn which is grown
in and around the reserved forest areas by means of shifting cultivation practice. Rice and groundnut are
also grown but in small scale. Subsistence income sources come from charcoal making, fuelwood and
collecting and selling non timber forest products (NTFPs) such as bamboo shoot, mushroom, na nwin, in
u, honey, medical plants and so on. However, forest condition is decreasing year by year and wild
animals found in the last 30years such as bear and tiger disappeared.

According to the wealth ranking, it can be said that 57% of total households are poor; 32% are
middle and the remaining 11% are rich. UNDP microfinance association in the village seeks to increase
income for the villagers.

5.3Appropriate Practices for the demonstration site

Preliminary survey assessment indicated that local community relies on the forest products for
their livelihoods. In order to secure the sustainable forest management, it is needed to fulfill basic needs
of the forest dependent local people. On the other hand, some traditional forest conservation practices
such as spiritual belief forest, home garden and water spring sources are found in the project site.
Therefore, the project intends to design the rehabilitation model by combining scientific forest
management into the local traditional forest management practices to rehabilitate forest ecosystem and to
develop the local livelihood options. The proposed rehabilitation practices in the project area are as
follow:
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5.3.1Community Forestry

Community Forestry will be established in degraded forest areas where local community has long
been encroached and practiced shifting cultivation. A user group consisting of nine households’ members
will be organized. In the shifting cultivation area, Agro-forestry practices will be introduced whereas in
the remaining natural forest areas, silvicultural practices such as improvement felling, enrichment
planting, and coppicing will be conducted. According to the village consultation, the local peoples prefer
to plant Shaw Phyu (Sterculia versicolor), Yamanae (Gmelina arborea) and Mezali (Cassia Siamea)
together with corn, rice and groundnut in the farms as agro-forestry.

5.3.2Home garden

In this project village, most of the households used to
plant fruit trees and seasonal crops as home garden. This
practice consists of a house surrounded by cultivation of
annuals and perennials. While mustard, beans, pumpkin,
ladies’ finger and na nwin are widely grown as annuals crops,
fruit trees such as avocado, banana, danyin, coconut and
mango are also planted around the yards.

Aside from edible crops, ornamental plants such as Plumeria
acutifolia (Chinese sagar), Musaenda luteola (ywet hla) are

Home Garden with banana, ban and dnyin also grown. Because of their traditional belief, some people
don’t want to plant pine trees and bamboo inside the yards.
This practice should be enhanced and encouraged to be
systematic and sustainable. The project will provide seedlings
of Artocarpus heterophyllus and Mangifera indica for growing
in home garden.

5.3.3Buddhist monasteries and shrines Garden

There are two monasteries
in this village, North village
monasteries and South village
monasteries. The trees inside the
compound of monasteries were also
conserved by the monks and
villagers. They also plant some
crops, sesame and corn as the
agroforestry system.

T

Buddhist monasteries and shrines Garden with mango,
jackfruit and sesame
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5.3.4 Live fence

Some ethnic group who lived in upland area such as Shan, Danu, Pa-O, and Palaung are used to
plant Jatropha curcus as live fence in their field and homestead. In this village, Jatropha curcus and
coffee were planted as live fence in the middle or poor households while rich house use brick for fencing.
This practice will be encouraged to plant not only Jatropha curcus and coffee but also other cash crop
like na-ga-mout.

5.3.5 Farm Forestry

In the project site, local people maintain trees in and around the farms as windbreak and erosion
control. The project will introduce trees which bear edible fruits to provide intermittent income and fuel-
wood and fodder. Jatropha curcus, coffee, and Mangifera indica will be introduced by the project into
the traditionally managed farm forestry.

5.3.6 Forest safeguarded by spiritual belief

In Myanmar, belief can play an important role in maintaining the environment. The forest is
completely protected by collaboration with village administrative organization and executive person.
Traditionally, the executive person is called “Nat Htein”. A small shrine was built by the villagers at the
middle of the spiritual forest. Villagers believe that “a shin gyi” takes care of their farming, health and
economic. That is why, the forest where there is home of “a shin gyi” have to be safeguarded. All people
are aware that they should not cut the trees since they were young. Generally it can be concluded that this
belief is very efficient to conserve the natural forest. It is also a kind of participatory forest management.

Spiritual Forest around the village

5.3.7 Forest around water sprin
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As mentioned earlier, there are three water spring sources about 24.82 ha of the natural forest. Aside
from fuelwood gathering from dry trees, forests around the water springs are conserved by the villagers.
Water is used not only for the people but also for the buffaloes. Everybody who saw the cutter inform the
village head and then village head requested the ten households’ representative to take action on that
matter.

They use green punishments such as collecting the timber they cut and sharing labor for road
construction and donating lime for the Monastery. Sometimes, the offenders will be liable to a fine.
Although this practice is seemed to be a good local forest management system, underground new
regeneration cannot be grown under the dense canopy of the natural forest. Systematic silvicultural
practices should be conducted in such area.

Natural Forests around water spring conserved by the local people

5.4 Enhancing livelihoods through income generation activities

As mentioned earlier, poverty and heavily dependent on natural forest are one of the causes of
deforestation. Therefore, socioeconomic development of local community is important in sustainable
forest management. To reduce the dependence on forest products, alternative livelihoods options should
be enhanced. Income generation programs also should be introduced. Collecting the non wood forest
products in natural forest by local community may lead to deforestation due to unsystematic and
unsustainable ways. Trainings for income generation, sustainable livelihoods, and systematic collection of
NTFPs should be provided.

5.5 Soil improvement

Community used to use chemical fertilizers for faster and higher yields especially by using
imported hybrid seeds in their cultivation areas including shifting cultivation. Shifting cultivation leads to
nutrient and soil erosion. Therefore, training for making organic manual by using agricultural residues,
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animal waste, green leaves should be provided. Planting nitrogen fixing species should be introduced.
Agroforestry techniques training should be given.

Soil pH testing Soil collection

5.6 Alternative energy

To reduce over exploitation of fuelwood, promotion of energy efficient cook stoves will be
effective strategy. Technical and financial services to promote agriculture waste for energy should be
supported because they have been using agricultural waste for energy traditionally e.g. waste of the corn
after removing its seeds.

6. Challenges

In Myanmar, about 70% of the population live in rural areas and has to depend on forests for
their living. Although the scientific forest management has been introduced since the colonial
time, the needs of the local forest dependent are not fully satisfied and their roles in conventional
forest management are quite dim. Having such a background, the rehabilitation of forest in
Myanmar needs to achieve the active participation of the local people. However, many of the
local people are hand-to-mouth people and could not afford much time for the long term
programs. Moreover in establishing Community Forestry as a means to gain participation of local
people in forest management and development of the rural livelihoods, it will be difficult for them
to wait for 5 or 6 years to benefit from the forest. In introducing Agroforestry, most of the local
people do not have enough knowledge and technology for the Agroforestry system and initial
investment for change.

7. Conclusion

Sustainable forest management cannot be achieved without satisfying the basic needs of the
local forest dependent. Sustainable forest management means not only the management of the
timber tree species but also the entire forest ecosystem. Active participation of the local people is
the key in practicing sustainable forest management.
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With recent policy reform in Myanmar, Forest Department intends to regularize the
settlements which have encroached in the reserved forests for a long time by establishing
Agroforestry under Community Forestry scheme. A total of 1,213 villages (140,036 ha) were
excluded from reserved forest and demarcated as permanent village land use as first stage.
Therefore, this project design can act as a good model to demonstrate community forestry with
agroforestry.
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1.1 Geographical Context
Lao PDR is distinguished topographically by a maumus area extending throughout most of the
country. Some small areas of lowland are availaldag the southern and southwestern borders. It
has a land area of 236,800 square kilometerschkingt more than 1,700 km from north to south and
between 100 and 400 km from east to west. Themahares borders with Cambodia, China,
Myanmar, Thailand and Vietnam.
The mountainous area covers about 80 percent afuilnetry. The country is divided into northern
section of heavily forested mountain ranges antkple cut deep, narrow valleys and gorges and a
southern section containing more sparsely fordgtegstone terraces. The maximum elevation is
Phou Bia in the north (2,820 meters). In the sotlith, maximum height reaches about 1,980 meters
above the sea level.
1.2 Climate
The climate is monsoon tropical, but wide variasiomtemperatures occur in different areas because
of variations in elevation. The wet summer seasenals from May to October, with rainfall
averaging about 1,700 millimeters (about 70 inch&gry, cool season extends from about
November to February. The remainder of the yebotsand humid.
The sub-tropical climate is dominated by the so@twnonsoon which brings high rainfall, high
humidity and high temperatures between mid Aprihid October. Average temperature ranges from
around 206C in mountainous areas and 2%Q17n the plains. There are three main agro-climatic
Zones:

« The mountainous north: with elevations over 1008nu steep slopes is dominated by moist

to dry subtropical climate with annual rainfall wetn 1500-2000mm.

* The mountainous parts of center and south: withagiens between 500-1000 m generally
moderate slopes is dominated by a tropical monsborate with annual rainfall from 2000-
2500 mm on the Bolovens plateau.

» The plains: they are located along the Mekong raret its tributaries including the Vientiane
plain, the narrow plain Bolikhamxay province and targer plain from northern
Khammouane province to the southern Savannakheingeand a series of smaller plains in
the southern provinces (Champasack, Saravane,effdpese areas are inhabited by more
than 50 percent of population and are dominatea inist to dry tropical climate with
annual rainfall from 1200-2000 mm.

1.2 Forests Status and Trends

As an initial result of the study, which is curdigninder MAF review, of the country’s total lancear

of 23,680 million hectares, current forest whicls more than 20% of canopy density now cover
some 41.5 percent. It is implied that forest hasnbdeclined at an alarming rate as compared to an
estimated 70 percent in the mid-sixties. Foresingle, which encompasses decreases in stocking,
changes in species composition and size strudase,of wildlife and plant habitats, and declines i
wildlife and plant population is, in many areasjraportant as deforestation itself.

2. Policy and regidation
21 Forest policy

The National Forestry Conference was convened iry MI889 under growing concern over
deforestation, and charted the overall directiofioogst policy. Three maipolicy directions were
defined:

» to preserve, improve and increase the biologicphcily of the present forest, especially by
improving existing systems of management and ptiotec



e to rationally use forests and its associated benedspecially to improve economic benefits
from forest resources; and

» to link rehabilitation, preservation and expansionforests with requirements for food,
commodities and creation of permanent economieities for upland populations.

The Conference agreed on steps to be taken toseedeforestation and resolved that forests cover
should be returned to 70 percent by the year 2020.

2.2 Forest legidation

After 1996, several forest related laws were appdoand promulgated by the National Assembly.
They included the Forestry Law in 1996, the Land/lia 1997 and the Environment Protection Law
in 1999 and Processing Industry Law. The Fordsany iscomprehensive andjives relatively clear
directions in many aspects of forestry. Although associated implementing PM Decree was only
issued in late 1999, MAF has issued several satsgoilations for field implementation of the Law.

The Socio-economic Development Strategic Plangoy/dar 2020, 2010 and 5 year plan set
development targets for 2005, 2010 and 2020 hage bedorsed by the National Assembly in the
year 2001. In accordance with these targets,sifiultivation is to be basically stabilized by0%0
and completely stabilized by 2010. Secondly, plaatation for commodity production is to be
strongly promoted, with a target area of 134,00@hahe 5-year period to 2005. The third priority
action is to accelerate classification and delineadf forest for protection, conservation and
production purposes

3. Deforestation and degradation

A recent comparative study on land use and cufeest area changes in Lao P.D.R. was carried
out in late 2002 and early 2003 by plot samplin&BOT Satellite Image Maps from 1982, 1992 and
2002. The main result of the study, currently urid@&F review, is that the current forest which has
more than 20% of canopy density has declined framarad 70 percent in 1940 to 64 percent in the
mid-sixties and then from 47 percent in 1992 taaent level of 41.5 percent. At the same time, th
potential forest area (including bamboo brake, aristd areas and areas used for shifting cultivation
has increased from 36% of the national area in 198%.1% today. Within the potential forest area,
unstocked areas have increased from 27% in 1982.6% (10.1 million ha) today, an area larger
than that currently covered by forest.

Causes of Forest Decline

External factors

* High demand for wood and NTFPs in the markets addvdeficient neighbouring countries and
countries in the region as well as the impositibtogging bans in some neighbouring countries
brought about high pressure on forest resourckadnPDR.

Internal Factors

= Shifting cultivation practices and forest fires a#l the main causes of forest degradation
particularly in the north.

» Unsustainable harvesting of production forest whadturs mainly in central and southern
regions, and unsustainable management and uslecdtald village used forests.

4. Forest Rehabilitation approaches in Lao PDR



4.1 Bio-diversity Conservation

Improving the legal and regulatory framework

» Consider participation in other international comvens (besides the Convention on
Biodiversity (CBD) and (CITES)

* Review and improve existing NBCA rules and regolagi to improve appropriateness for
biodiversity protection (e.g. including a biodiviégysconservation law)

» Establish a unit responsible for assessing theremviental impacts of large development
projects and developing approaches enabling thidation

Improving NBCA development and management

* Review the existing NBCA system to include impottarldlife and aquatic habitats and
exclude more developed areas

* Prepare long-term NBCA development and managemédas pwith participation of
stakeholders including local villagers

* Improve NBCA financing through government fundingdancome generating activities and
fines

» Develop ecotourism through investment programspaiopbcts

« Provide NBCA managers with the required materiald &acilities (transport, computers,
uniforms, etc.)

* Increase NBCA staff numbers and skill levels thtowgport and long-term programs and
establish an NBCA staff management and reward systecompensate for duties performed
under difficult living and working conditions

» Consider the development of codes of practice atejine for tourism operators to provide a
basis for development of responsible/ecotourisnt thenefits rural communities and the
environment while generating revenue for the nation

4.2 Protection Forest and Watershed Management
* Set up an inter-sectoral coordination mechanisnefi@ctive watershed management
* Support implementation of Integrated Watershed Maneent in the field
» Develop innovative funding schemes to finance vedied management activities
» Initiate schemes for rehabilitation of degradedenstied areas with villagers’ participation

4.3 Improving Tree Plantation Profitability

Improving Tree Growing Technology

* Conduct applied, adaptive research on speciesufimgd seed and nursery requirements and
the use of indigenous species), species/site nmagchiarvesting, thinning and coppicing
methods, site and soil preparation, fertilizatioogpams and post-plantation management

* Make research results available to PAFO and DAF® taence to potential growers. This
would entail assisting DAFO in developing adequateacity for the task

* Provide tree plantation owners, especially thos@iogyteak plantation in the north, with
skills to select seed, plant at the correct densiipy and prune stands for quality improvement
and increased sale price.

5. Review of best practices in northern part of Lao PDR



Traditional Agroforestry in mountainous villagesin Phonxay district

L uangprabang province

Home gardens

In Ponxai district it seems like home gardenstigardens and orchards etc is quite well
known and wide spread. There are many exampldgesétkinds of gardens and they are
found in almost all villages visited. In village$ieh are newly relocated and with many
newcomers the amount of home gardens are feweeckadly gardens were fruit trees
plays an important role is difficult to find.

In general a home garden in Ponxai district is betw0.25 — 1 ha big and you can
usually find fruit trees, like papaya, bananausés and jackfruit. Other crops which are
common are different kind of vegetables and friikis eggplants, chili, cabbage, beans
and pineapples. In one home garden in Huay dom@g/khamu village high up in the
mountains more than 50 different plants were grsee picture 2). Often these plants
are mixed with each other or in one way rotatedhiwithe garden. Most of the home
gardens have a living fence of various speciesgsere 1). Some gardens have fences
made of cut bamboo or a mix between living and bamfences. Common is that you
see chicken and sometimes even pigs inside the fa@igs is not preferred by the
farmers since they claim that the animals destiey trops and eat their fruits. Common
are also various kind of medicine plants, espgcialthe older gardens. The home
gardens observed were situated in all kind of emwirents from on top of the mountains
down to close to the rivers. Mainly the gardensearetatively flat located and close to
the village houses.

Picture 1; a home garden with living fence, chelggplants and beans, Ban Huay man
Ponxai district

Some home gardens are also mixed or intercroppidend. rice or corn. These gardens
are often a little bit bigger than the “traditioh@0.5 ha) home garden and you can't
really find the great variety of plants used aslwelthis kind of gardens fruit trees as the
one mentioned are common and planted often as woakong the boarders or scattered
within the plot. Fences haven't been observedaéseigardens. Vegetables like cabbage,
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chili, tarot etc are common and grown mixed wité tite or corn.

Picture 2; a home garden containing more than Stedent species. In the picture are
banana, jackfruit and sugarcane, coffee and blaokey. Ban Huay doy, Ponxai district
Intercropping and rotational practices

Closely related to the relatively large home gasdene rotational systems or
intercropping permanent systems, usually arounchectare big. Here the main focus is
on some kind of grain crop like e.qg. rice, Joba$eor corn. In the rotational systems it is
common to rotate crops during the year or betwkeryears. Often organic fertilizers
like peanuts are grown between the different permfctrops or mixed with e.g. corn.
Some other vegetables like banana, sesame, tat@héncould also be found within the
area. Fences haven't been observed around thede dfifields. Trees observed in these
systems are fruit trees like jackfruit and papaya @uite common is that teak trees are
grown in the boarder or scattered around in thd.fiehe teak is mainly used for home
consumptions and the quality is rather bad with yfamanches and tops. These kinds of
practices could mostly be found in the valleys gjaibse to rivers or in moist places with
good sails.

Intercropped field could also be found. Here theans some kind of grain crop mixed
with trees or other plants. One example is Jolasitgercropped with paper mulberry
(See picture 3), here the paper mulberry is prgbaalurally growing and spreads and
regenerates by roots. It is cut down and harvestedy second year. After that paper
mulberry is harvested Job’s tear is planted andds&ed during the year. In between the
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paper mulberry can continue re-growing and is wihenJob’s tear is harvested already
around one year old. This system gives crops exeay with no fallow periods and as

it's seems sustainable yields. The paper mulbaagtice was found in rather steep areas
far away from the valley river. Other intercropmedas were though mainly situated
more closely to rivers and streams.

TRy 7

Picture 3; intercropping practice with Job’s teaaad paper mulberry

Livestock practices

Practices with animals are common in Ponxai distniaybe the most common
agroforestry practice. The most widespread and comligestock practice is free

grazing livestock. Chickens and pigs are mainlyzip@gclosely around the houses, in the
home gardens and other nearby areas. Cows anddsuff@ also free grazing around the
villages but in a more extensive way. The anima¢gifthemselves of what they can
found in the fallows and forests. The managemeadtagganization of the animals with
this system is very unclear and it seems like @reyjust let out free and then only
sometimes gathered for reasons like slaughterioggdo the market. Problems with this
system are, according to our interviewed farméiat, the animals eat planted un-fenced
crops, difficulties with observing the cattle, dfilties to know who owns the animals
and finally that the animals grow quite slow and @ery thin. The advantage is a very
low labor intensive system, no ones needs to hetake care of them. It seems quite
common that farmers use the animals like investménstead of putting the money in
the bank they buy cattle and raise them usingfteéesgrazing system.

Some villages also keep cattle fenced or herdeesd bystems vary but in general some
farmers go together and build fences in fallow larre the cattle are set free inside.
The reason for keeping them fenced is to protdtivated crops from being eaten by the

livestock. Therefore the livestock are only fendeding cropping seasons around 6

months a vear, the rest of the time they are fraeigg. A village can have several
fenced areas within the village area it dependsam many cattle and farmers that are

participating in this often cooperative practicefeficed area is in the range of around
200 ha and holds about 40 animals. It should adstain preferred grasses, e.g.
Imperata-grass, and a stream for fresh water,igeef3. This way of keeping cattle
could be classified like a fallow improvement preet since the farmers said that after
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some Yyears the fallow area will be a really goeé production site. Old fenced livestock
areas were much preferred for growing rice if tveye located close to the village. But
relatively often these systems were practicedviayafrom the villages (probably close

to their old villages), further up on the mountailmsthe cases were no rice was planted
the forest now are growing back according to therinewed farmers. It seems like this
cooperative way of fencing cattle mainly is doneHmong-farmers and that the idea
came with them when they moved down to the nevagdéls along the roads. But, also
Khamu-farmers now copied and organized own grougven joined Hmong-farmers
groups with this management system. This systaatsesused for raising goats. The
main problem with goats is that they eat everytlsagt is very important that they are
fenced during cropping season. But, the farmersthait at the same time this is a
problem it is also an advantage since the fencea @an be relatively poor and bad and
anyway the goat can graze.

Livestock is also raised in fenced areas directlthe “primary” forest. This system was
found high up in the mountains in an old villageenghthe pressure on land was less than
close to the roads. Here Hmong-farmers organizéiigroups around 40 persons and
build a fence around an area of 1000 ha. Withihdhea around 200 animals could graze
permanently. All families have a special ear marktiie cattle to keep them separated
from other families’ cattle. There are some proldemith wildlife mainly wild dogs
(probablyCuon alpinu} attacking the animals so they have to be guandéerded

within the fenced area. Advantages with this sysaeenprotecting other crops from being
grazed and that animals get fatter the farmersnedi It was also much easier to keep
them protected from wild dogs, tigers and otheedks. Since the area was so big the
farmers said that vaccinations etc weren’t necgsaarit is if you keep them in smaller
areas. This system was very sustainable accorditigetfarmers and they have now used
this area and practice without any declines fosage



I ndigenous Agroforestry in Upland sloping land villagesin Namor district

Oudomxay provinces

Home gardens

The tradition of having home gardens in Namo dists well known and spread. In
almost every village there is some kind of homealgar They are often based on fruit
trees, like citruses, jack fruit, mango and pap&ydhin the garden crops like tarot,
peanuts, gingers and medicinal plants are growmeSgardens contained up to 20
different species. In one village, Ban Kuang, hgaslens were based on planted bitter
bamboo, see picture 5. Bitter bamboo stems wefeatet from the surrounding forests
and planted in the home gardens close to the hoBséseen the bamboo stems several
species then were planted like e.g. pineapple muitfees. Within these bamboo home
gardens also vegetables, medicinal plants and othps were grown.

Picture 5; bitter bamboo home garden, Ban Kuang blalmstrict

Advanced farming systems

For some farmers the home gardens seems to haemded to larger gardens
containing several important production factors,hees call these gardens advanced
farming systems. These relatively advanced farmysgems contain firstly different
plants like teak, fruit trees, several vegetabtes @ops like rice, corn and cassava.
Secondly the systems also contain protein sourcedish ponds, pigs and poultry. All
factors depend and make use of each other to ka@hinctioning. In one example from
Ban Nathong a fishpond is the base for the systedrother production units supply the
fish with food, like e.g. pigs, banana, rice husisn and cassava. These systems seem
very productive and efficient but they are comgkckto run and you need a lot of
investments and available land to start it up, egfig if it should contain a fishpond.
Improved fallow

In Namo district farmers never really plan for éal improvement but the way they
manage their land and fallow gives some preferpetdiss in the fallow anyway. Most
common is the growth of different cardamoms duthmgfallow period. Green cardamom
for example grows best in a fallow area, it neégist! Three years after rice harvest the
green cardamom could be harvested in the fallowvé$ting can go on for two years
before the land had to be clear again. If the fakeould grow older also the green
cardamom would disappear as the woody vegetatiaridiake over. For red cardamom
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it is the opposite since it seems to prefer shatetronments. Since red cardamom is
very valuable farmers now let fallows grow intodsts to create environments for the
specie. After ten years fallow often red cardamam loe harvested and the area is in one
way transformed to a NTFP-plantation. To keep tiea as a cardamom production area
thinning of big trees occur. Where this now hadetplace and the areas are ten years or
more the actual production generates more thaonuidvhave done if it still would have
been a traditional upland rice field.

NTFP-plantations

Red cardamom fallow production is one example NiT&P-plantation. Another
interesting NTFP which successfully have been foanged to a plantation crop is bitter
bamboo. The knowledge of planting bitter bamboo masly found in only one village,
Ban kuang where they also plant it in their homelgas. The planting started for around
30 years ago and at that time it was planted dyr@cthe secondary forest. These
plantations are still ongoing and during the yesngeral new ones have been established.
When establishing them they are often intercroppitlal pineapple the first years. Today
plantations up to one ha big can be found. Alseotiamboo species are planted in
plantations, often like boarder plantations betweenfields (picture 6). These bamboos
are used for several things like shoot producti@mdicraft and construction purposes.

Advanced practicesin forest restoration in Northern provinces of Lao PDR

ANR What is Assisted Natural Regeneration (ANR)?

If you observe grassland areas over a span ofaeyesars, you will note that trees and other woody
plants (e.g. bushes) gradually replace the grake ifrea is not burned or otherwise disturbedsé&he
trees (etc.) grow from seeds spread by birds, dajménd and other means. In other words, the
seeds are dispersed by Mother Nature. The proéekspersal and growth is “natural regeneration”,
sometimes called “plant succession”. Most areasategacurrently grasslands were formerly forests.
The change from forest to grassland happens ovey years. Similarly, restoring the forest through
natural regeneration can also take many yearsanktance, after 15-20 years of fire prevention,
grasslands evolve into secondary forests as at i@sohtural regeneration. ANR “speeds up” this
process, usually resulting in re-establishmentes-tover in around 5 to 8 years, sometimes even
faster than that.

The word ‘assistedin ANR simply means helping the naturally-growingung trees and other
woody species grow faster. This is done by reduoimgmoving competing grasses, bushes and
vines and protecting these trees against damagefire, stray domestic animals and human vandals.
In ANR, the same “tender loving care” that we applyrees we plant is applied to trees planted by
Mother Nature.

Figure 1. Grassland with emerging trees



Figure 2. Young Secondary forest in former grasslan

Why use ANR and whereisit applicable?

There are three principal reasons for applying ANR.

One reason is to reduce forest restoration cosaslifional reforestation practice involves: seegllin
production, site preparation, planting, maintenaaue protection. As a general rule, no costs are
incurred in ANR for seedling production, site pregieon and planting. Thus costs are much lower
than in traditional reforestation. However, therayne some instances wherein planting with
seedlings or seeds can be included in ANR, as sisclin this Manual

Another important reason for applying ANR is to edjte (“speed up”) forest restoration. ANR takes
advantage of wild seedlings already growing in @aaRoot systems of these seedlings are already
in place. Therefore, the trees can grow rapidlymt@mpetition is removed or reduced.

A third important reason for applying ANR is to anlce plant diversity. Naturally-regenerated
vegetation will almost always comprise a mixturespécies. Therefore, ANR produces a more
diverse and multi-layered vegetative cover thaditi@al reforestation. This diversity helps ensure
environmental stability and is very desirable iea@ intended for watersheds.

Some important factors to consider in selectingssior application of ANR include the following:
 Level of community and local government interest potential participation

» Capability and interest of the implementing agetacgrovide personnel for supervision and
funds to support the transportation required féeative supervision

« Existing vegetative cover (e.g. if dominatedlbyperata cylindricaare there suppressed
regenerants under thmperate?)

* Project objectives (i.e. Protection forest or prctchn forest? If production forest, ANR can

be used to establish nurse crops for the commespedies)
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Figure 3. Normal cross-section of an area refodeste
through conventional practice (upper right portadrihe picture)
ANR can be applied in all areas where forest rasitam is required or desired: grasslands, areas
dominated by brush or small trees and young secgtideests or gulley forests. The following
sections describe how to do ANR under these diftszenditions.

1. “Forest under the Grass”

Figure 4. Grass dominated area. Note the presdneeauly species.

The most impressive results of ANR can be obsewtseh applied in areas dominated by
grass, such dsperata cylindrica

You may wonder how grasslands can be reforestdwbutitany planting. Actually, because

of the natural process of “plant succession”, mgprputs and seedlings of woody species and
other non-grass plants can be found growing widimid among the grass.



Figure 5. Woody species growing under and amongtass

When existing seedlings are freed from competiéind protected against destruction and
damage, they grow much faster and, within a slmoe,tbegin to dominate and suppress the
grass. Under favorable soil and climatic conditighe trees and brush will begin to
dominate the grass in one to two years.

The following are simple steps to follow in doin@R in grasslands:

Step 1. Marking of “Wildlings”

After the target area is identified and its bouresldemarcated, walk through it and look for
woody plants among the grass. You can immediatstise larger ones. Mark them with
stakes. As you do this in each spot, look withid eander the grass nearby to locate and mark
more individuals that are growing below the topha grass. Do not take the stakes you are
going to use for marking from tree saplings indnea. Preferably use bamboo stakes if these
are available. You can also use stalkSatcharum spontaneusnd similar cane-type
grasses. Stakes are only temporary. They do net tealve from durable wood or other
strong materials. If the target area has not beendd or disturbed for more than a year, there
will usually be hundreds (sometimes thousands)drging woody plants (“wildlings”) in
every hectare of grassland. So your decision ort e how many to mark depends on the
following:

I. Intended purpose. If the area is being rehabilitated for timberghrotion, mark the

species of the proposed final crop that are clearigrging above the grass. Additionally,
consider their spacing, particularly if there isimiention or a need to intercrop with other
commercial trees. If the intention is for protentithen likewise mark even those seedlings
that are growing below the tops of the grass. Tien® ideal number in this case as the
purpose would be to provide as dense a tree ceveossible over the area.

II. Budgetary and time constraints. Locating andakimg wildlings can be tedious and
timeconsuming.

So it is best to plan how long it will take to coete this work. Therefore, if you

are a project manager, you should have a goododdiae capacity of your field workers.
Normally, in moderately sloping terrain, one workan usually complete locating and
marking 400-500 spots in one hectare within eighire. Remember to include the time you
need to collect stakes for marking.



Figure 6. Marking of Wildlings

Step 2. Liberating “Wildlings”

The next step is ring weeding to remove competmgwoody species from around the
marked “wildlings”. To save time, ring weeding betwildlings can even precede marking
(i.e. Step 1.). But if this done, be aware of speciensity. Otherwise, you might ringweed
more wildlings than necessary, thus increasingscdst a general rule, 800 well-distributed
wildlings per hectare will be enough to restoreefircover.

Remove all competing vegetation, such as graswiaed, within at least one-half meter
radius around the marked woody species removehiBartanually, digging out the
competing vegetation and exposing their rootsitamd sunshine. It is preferable to cultivate
the soil around the “wildlings”. This will (1) expe seeds and roots of other undesired
species and (2) make it easier for fertilizer §éd) to penetrate towards the roots of the
marked plant.

Step 3. Suppressing the Grass

Once the desired “wildlings” have been marked amgl weeded, suppress the surrounding
grass, particularlylinperata cylindrica andSaccharum spontaneuioy the method called
“pressing” or “lodging”. Do this using a wooden bdapproximately one inch thick, 6-12
inches wide and 3-4 feet long. Tie an adequatelyg lope to each end of the

The correct time to press is when grass leavesteans, are soft, usually a few weeks after the
start of the rainy season and before the end afding season. If done properly, the
beneficial effects of pressing can last up to tlmefour months. A steady worker can usually
complete one hectare in six days or 48 working 10Qutting grasses with a bladed tool can
take up to 12 person-days to fully cover one hectaressing is, therefore, a much cheaper
way of controlling the grass. Furthermore, the reaf dominant grasses makes them more
competitive when they are cut instead of beinggeéglodged). Additionally, vines can
easily crawl over and smother the flattened gréis.flattened grass also acts as mulich,
thereby reducing evaporation of moisture from thieé s
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Figure 7. A pressboard and its user
When pressing, loop the rope over your shouldeg®adift the board from one location to
the next. See to it that the rope is long enougimiure that the board lays flat on the ground
when you are standing upright. Logically, adjugt ingth according to your height by
knotting the rope. Pull the board up with the usthe ropes when moving forward. Lay the
board on top of the grass and press down by stgmpint. It is similar to ironing clothes and
has almost the same effect on the grass (Figure 8).

Figure 8. Grass flattened with a pressboard

Step 4. Protection

Protecting against fire and other forms of damagie most important ANR activity. All

other work done in an area is useless if the lieeravildlings are destroyed by fire or
damaged by animals or negative human activityhik ¢ase, it should be mentioned that an
additional advantage of pressing (Step 3) is tmaflattened grass produces less intense fires
than large piles of cut grass or dried standinggrahus, flattened grass makes it easier to
control fires if they accidentally occur.
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Figure 10 Fireline planted with Bananas and pinksgpp

It is essential to establish firebreaks around kdaf ANR-treated areas. Determine the size
of each block, depending on the terrain and amotwoblatile material. Fires in flatter areas
tend to spread less quickly than on slopes so bloak be larger. Logically, make the blocks
smaller where there is more flammable material.

Firebreak widths are also dependent on the casstablishment. Experience has shown that
firebreaks should be at least six meters wide. Hewevider is always better. What is most
important is to remove all volatile material (padiarly grass) from within the firebreak.

Step 5. Regular Maintenance and Enrichment Planting

Maintenance in an ANR area usually consists of wegding and pressing of grass. You
may apply fertilizer to further speed the growtlhdesired species, especially if the area is
intended for development of a production forest.

Also carry out enrichment planting if density oéttesired naturally-growing species is low.
You can do enrichment planting with seeds and/edlsggs, depending on costs and
availability.

2. ANR in Areas Dominated by Brush and/or SmalleEre

In some areas, woody species in the form of buahdsmall trees (rather than grass) already
comprise the dominant vegetation.
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Figure 11. An area dominated by brush, vines anthggioneer trees

In these types of areas, and if the objectivetabdishment of a protection forest (e.g. as in
watershed), the only ANR interventions required b firebreak establishment and other
sustained protection against fire, stray animats, e

It is also worth noting that some areas alreadyidated by young trees and brush may be
suitable for establishing a production forest dunaly-growing species. This is especially
so if there are many seedlings and saplings of centially valuable trees. To convert such
an area into a production forest, undertake thetetees: a) locate desired future nurse and
climax trees, b) remove competing vegetation freedéings and younger individuals to
enable them to grow faster and, c) protect the against damage by fire, stray animals, etc.
Since there is not much grass in these types abatkere usually is no need for you to do
pressing/lodging. However, you may need to do sengeweeding around “wildlings” of
preferred species.

You may fertilize preferred commercial specieh# airea is intended as a production forest.
3. ANR in Young Secondary Forest or in “Gulley Figé.

Because of good water supply and safety from yoeing secondary forests can often be
found growing along creeks or in gulleys in largadded areas. These are sometimes
called “gulley forests” (Figure 12).

Figure 12 A Gulley Forest and Ecotone

There are usually many different mature tree sganiégulley forests” from which seeds are
dispersed to nearby grasslands by wind and anirAaip of brush usually lies between the
gulley forests and adjacent grasslands. This isrémsition area or technically termed as the
“ecotone”. If left undisturbed by fire, vegetationthis ecotone will steadily expand into the



grassland over the years and areas behind evdtveacondary forest. This process is called
“invasion” and the objective of applying ANR isdpeed up the process.

4/03/2003

Figure 13. Trainees cleaning an ecotone area

Undertake ANR activities in the ecotone by remowatighe grass along a strip that starts at
the edge of the transition zone (ecotone). Thesnslar to making a firebreak, except that all
woody plants must remain. If funds are availalilejyay be advantageous to fertilize these
woody plants.

Release the bigger trees within the gulley foresnfvines that would otherwise suffocate
these tees. Remove the vines to promote growttbatter seeding of these trees. The vines
also might hazards during the dry season becaeyarhy be prone to fires.

Conclusion

Viewed broadly now, you can apply ANR under a ugrad conditions and for a variety of
purposes. To be successful, abide by and respefbltbwing principles:

* Prevent damage by fire, stray animals and vandals

» Take care of the “wildlings” that Mother Nature h#anted.
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