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(Source: Mongabay Series, Global Forests, “Myanmar struggles to fight the crimes of illegal logging”, by
Ann Wang on 1 November, 2017)
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Reinwardtia glandulifera (Linaceae), a new species from Kachin State, Northern
Myanmar
BIN YANG:2, SHI-SHUN ZHOUz, KYAW WIN MAUNG: & YUN-HONG TAN 2+

1Southeast Asia Biodiversity Research Institute, Chinese Academy of Sciences, Yezin, Nay Pyi Taw 05282, Myanmar:
E-mail: tvhiaxtbg.org.cn :Center for Integrative Conservation, Xishuangbanna Tropical Botanical Garden, Chinese
Academy of Sciences, Menglun, Mengla, Yunnan 666303,.China sForest Research Institute, Forest Department,
Ministry of Natural Resources and Environmental Conservation, Yezin, Nay Pyi Taw 05282, Myanmar
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FIGUREI. Reinwardtia glandulifera, A-B...Habit,
C..Inflorescence, D-E..Fruit, F-G ..Stamen and pistil,
showing heteromorphy, H..Petals, I..Bract and calyx.
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FIGURE(2). Reinwardtia glandulifera, A.. Habit, B.. Leaf.
C..Stamen and pistil, showing heteromorphy. D..Petals,
E .. Bracts, F.. Furit, G.. Capsule, H.. Seed and locule.

[lustration by Zheng-Meng Yang based on the holotype,
Myanmar Esped.877.
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Being an agriculture-based developing country, Myanmar is making an all out effort to achieve its
agricultural development. Agriculture and Forestry play and important role in the State’s Economy. Majority
of the rural population in Myanmar earn their living through agriculture and forestry related works, and
hardship in real life of small-holder farmers. The difficulties and hardship are more pronounced for the resource-
poor farmers dwelling in watersheds due to poor infrastructure, lack of market opportunity, limited accessibility
to credit, lack of pragmatically appropriate technological intervention and so forth.

The Taungya, Myanmar word, has originated in Myanmar and literally means hill (Taung) cultivation
(va). Originally it was the local term for shifting cultivation, and was subsequently used to describe the
afforestation method. The regenerating with the aid of taungya or the taungya plantations have been established
in Myanmar since 1869 with the primary objective of arresting the rapid advance of shifting cultivation. The
system has proved so efficient that forestry plantations are established at a low cost while giving the villagers
the right to cultivate their food crops in the early stages of plantation establishment; they promoted afforestation
on cleared land by sowing tree seeds or planting seedlings distributed by the Forest Department. Hence, the
taungya system is claimed to be a forest resource management technique. Essentially, the taungya system
consists of growing annual agricultural crops along with the forestry species during the early years of
establishment of the forestry plantation. The land belongs to the Forest Department, which allows the subsistence
farmers to raise their crops. The farmers are required to tend the forestry seedlings and in return, retain all of
the agricultural produce. This agreement usually lasts for two or three years, depending on the initial spacing
and the inherent crown structure of the tree species.

The ecological potential of an area is undoubtedly the prime factor that decides the adoption and
spread of specific agroforestry systems in different parts. The preponderance of homegardens and other
multispecies mixes in fertile lowlands and high potential areas at one end of the ecological scale and extensive
silvopastoralism at the other end, with various systems in between, gives a spectrum of agro-ecological
adaptability and spread of various agroforestry systems. The objective of introducing tree species in the
agricultural fields is not only to cover the risk of crop failure but also to meet the demand of fuel, fodder, and
timber. Besides, tree also enhance soil fertility. But systematic attempts to identify appropriate agroforestry
systems for different localities and improve them for higher productivity and better economic returns had
seldom been made until the early 1970s.

Several criteria can be used to classify and group agroforestry systems and practices. The most
commonly used ones are the system’s composition and arrangement of components, its function, its
socioeconomic scale and level of management. And its ecological spread. Structurally, the system can be
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tolerant and hence give better results when grown in the homestead. Banana and pineapple are also common
fruit crops in the homesteads.

The existence of an Agroforestry System or practice in a particular area is determined not only by
the environmental and agro-ecological factors, but also by socioeconomic considerations. In different areas
with identical agroclimatic conditions, factors such as human population pressure ,availability of labour and
other production resources, proximity and accessibility of market sources, etc, are the main determinants to
the types and forms of agroforestry systems. Even in the case of systems that are widespread in most ecological
and geographical regions, such as shifting cultivation and taungya, they have very many variants that are
specific to certain defined situations As a general rule it can be said that while the ecological factors determine
the major type of an agroforestry system in a given locality, the complexity of the system and the degree of
intensity of its management increase in direct proportion to the population intensity and land productivity of
the area. A typical example is the spread of the multistoried home garden system. Though found mostly in
humid lowlands, the home garden are also common in pockets of high population density in other ecological
regions. There are some functional aspects of specific agroforestry practices that are emphasized or necessitated
in specific agro-ecological situations. For example, the functional emphasis of agroforestry systems in sloping
lands is erosion control and soil conservation; in wind-prone areas, woody species breaks; the emphasis is
on fuelwood production in areas with fuelwood shortage; there are also specific agroforestry approaches for
the reclamation of degraded lands and other waste lands (such as highly eroded lands. Areas with high levels
of salinity/ alkalinity, etc).

In Myanmar especially at hilly areas numerous gullies dissect the landscape. affecting water regimes,
cutting into cultivated fields deeper and wider every year and carrying precious sediments to streams and
rivers. Gully control is not an activity that can be implemented in isolation . It is understood that gullies are the
result of a severe land degradation process and thus should be traced back to its causes. As a result, gully
control is undertaken in combination with other physical and biological measures on the upper stream sided
of the catchment serving the gully. In this respect gully control is not limited to one land use but may occur in
both cultivated, grazed or forest lands.

A stone checkdam is an obstruction wall across the bottom of a gully or a small stream, which
reduces the velocity of the runoff'and prevents the deepening and widening of the gully. Sediments behind the
checkdam may be planted with crops or trees/shrubs grass and thus provide additional income to the farmer.
Small stone checkdams are mostly used for small gullies and depression areas between fields. Unstable soils
should not be treated with checkdames (sodic, sandy) since they can not anchor properly and can easily be
by-passed by water. They should rather be treated with vegetation. The gully sides are reshaped and soil
filled against the chackdam wall. Gully sides should be planted with rows of grass (Napier) and possibly
reinforced with localized native plants placed along the upper and/ or lower side of the dam.

Brushwood checkdams are temporary structure constructed with trees, branches, poles and twigs.
Plant species which can easily grow vegetatively through shoot cuttings are ideal for this purpose. The objective
of these dams is to retain sediments and slowdown runoff, and enhance the revegetation of gully areas. They
are constructed either in single or double row, in areas without stones. Brushwood checkdams are suitable
only for small gullies of less than 2m depth. Brushwood checkdams should be combined with planting of
multipurpose plant species, preferable having vegetative propagation (elephant grass, bamboo, etc.). A properly
constructed brushwood dam require considerable amount of planting material and these may be a constraint
in most of area like dryzone. The thicker branches will be used as vertical posts. Their height depends from
the height of the gully but should not be more than one meter above the ground. The vertical posts should be
driven into the soil at least 50-60 cm depth, spaced apart 30-50cm. They should also gently lean backslope
for better resistance. After the posts are driven into the soil, the thinner branches or limbs are interwoven
through the posts, to form a wall. Each branch should be pushed into the banks, up to 50 cm inside. If
vegetative materials are used these branches will strike roots into the banks and strengtnen the dam. The soil
at both ends of the dam is carefully patched down with feet. No soil should be dumped in the middle part of
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grouped as agrisilviculture (crops-including tree/shrub crops-and trees), silvopatoral (pasture/animals +
trees), and agrosilvopastoral (crops + pasture animals + trees). Other specialized agroforestry systems,
such as apiculture with trees, aquaculture in mangrove areas, multipurpose treelots, and so on, can also be
specified. The arrangement of the components can be in time (temporal) or space (spatial) and several terms
are used to denote the various arrangements.
Agriculture, Livestock Production, and Forestry can be practiced in rotation, simultaneously, or spatially on
the same piece of land. Agroforestry aims to ensure ecological stability and to maximize benefits to the user
of the land. In aird zone, the harsh conditions of climate and the shortage of water are intensified by strong
winds. Living conditions and agricultural production can often be improved by planting trees and shrubs in
protective windbreaks and shelterbelts which reduce wind velocity and provide shade. Windbreaks and
shelterbelts, which are considered synonymous, are barriers of trees or shrubs that are planted to reduced
wind velocities and, as a result, reduce evapotranspiration and prevent wind erosion; they frequently provide
direct benefits to agricultural crops, resulting in higher yields, and provide shelter to livestock, grazing lands,
and farms. A main objective of windbreaks and shelterbelts is to protect the agricultural crops from physical
damage by wind. Other benefits include:

e Preventing, or at least reducing, wind erosion;

¢ Reducing evaporation from the soil

e Reducing transpiration from plants;

e Moderating extreme temperatures.

Home garden is an important traditional agroforestry system, which is observed all over Myanmar.
However, the magnitude of its economic, cultural, and environmental significance varies from one place to
another. For instance, in places where market opportunity is good, the produce from home gardens contributes
arelatively large portion of the housebold’s income, where as in remote areas with poor or lack of access to
market, the people practice the system almost solely for domestic consumption, cultural rites, and ecological
stability. The first example applies to the home gardens in the Kinda and Inle watersheds, where they play a
vital role in small-scale agricultural economy. The latter applies to those in the project area of Mong Yu (Shan
East) where the production from home gardens can contribute only less than ten percent of the farmers’ total
income. Likewise, the size of the home gardens is varied. In the Kinda and Inle watersheds, many villages
have comparatively small home plots providing vegetables and fruits for home consumption, whilst in other
areas, such as Ywangan, they are quite large and overwhelming commercial. The size of the home gardens in
Mong Yu ranges from less than 500m? to two hectares.

The arecanut palm (4reca catechu), popularly known as betel nut, is extensively used by all sections
of people as a masticatory and for several religious and social ceremonies. This crop is grown mainly in areas
with assured irrigation faculties, in homesteads situated in the valleys and plains. Cashew is yet another
important export oriented crop grown as pure stand also in the homesteads in marginal and submarginal soils
,This tree crop is fairly -resistant and is common in areas where the rainfall is erratic and the drought is
prolonged. The cashew nut processing developed as a cottage industry has enhanced the employment
opportunities for the rural people. Cultivation of ginger and turmeric is very (after processing) popular in
almost all the places in Myanmar. Satisfactory yield in the partially shaded condition existing in the homegardens,
fair market demand, easy processing and long storage life are factors that encourage the farmers for wide-
spread cultivation of these crops in the homesteads. Coffee-based homestead system is a notable feature of
the high altitude region. In this system, coffee is intercropped with perennial crops like black pepper, jack
fruit and others. Of late, coconut has also been introduced in this region and forms an ideal shade crop for
coffee especially in the early stages of growth of coffee. Among the tropical tubers, cassava and yam are the
most common and important subsidiary food crops. Cassava is grown in the homesteads under partially
shaded conditions, with lesser tuber productivity compared to open area stands. Other tuber crops like taro,
elephant foot yam, dioscorea, lesser yam, arrow root, sweet potato and Chinese potato are more shade
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the dam. As a simple rule of the thumb for the distance between the two successive dams is that the bottom
of the upper checkdam should be level with the tops of the poles of lower one. Another rule would be to use
the same calculation for stone checkdams and divide the distance by two or three. The brushwood checkdam
should be reinforced with plant with native species placed along the upper and/or lower side of the dam.
Maintenance is often required because damage can easily occur, particularly at the comer of the dam adjoining
the banks. Extra poles and branches should be placed accordingly. Limitations refer to availability of planting
material and maintenance. In this respect only small gullies are recommended for this measure.

Revegetation of a gully is the plantation of the gully sides and bottom with multipurpose species so
that it reduces runoff and control erosion, support and enhances the stability of physical structures such as
checkdams. Besides. It allows unproductive areas to useful biomass for different purposes. Three conditions
and steps are important for revegetation:

(1) Exclude the cattle throughout the year. Use cut and carry.

(2) Reshape the steep gully sides. Reshaping can be done either by cutting edges or shaping the slope in
grades or steps for tree/grass planting.

(3) Plant trees and which are drought resistant and colonize the soil rapidly. Elephant grass, Rhodes and

Buffle grass are recommended. For trees/shrubs, Sesbania sesban, Prosopis and Acacia species.

The gully edges adjacent to the fields should be stabilized with strong rooting tress and vegetation to

impede the widening of the gully.

The revegetation of a gully is always combined with physical structures. The main Limitation refer to
the cattle interference. It is suggested to start with small portions of'a gully as a demonstration.

Traditional agroforestry exists in the Myanmar Dry Zone such as boundary plantations along the
contours with multipurpose species, scattered Acacia Catechyu in the crop land, homestead plantations.etc.
Unfortunately, those systems have not been properly studied yet and additional attention should be paid to
explore the potentials of the existing systems and their possible improvement. A good rule to bear in mind is
that agroforestry is site-specific: specific to the growing and farming conditions, and specific to the wants
and needs of the farmer. The extension worker should be certain that farmer is fully aware of. And understands
both what can be gained and how to properly manage the agroforestry system proposed for his/her farm so
as to reap maximum benefits. A4 poorly managed agroforestry plot can lead to drastically reduced
crop yields due to over shading of the crops by the trees and/or by a tree/shrub becoming weedy or highly
competitive.

Agroforestry is a complex science which draws from a wide range of disciplines. Agroforestry projects
should be carefully planned to avoid creating ecologically unstable systems. To ensure a successful design it
is important to have access to state-of-the-art technologies and data. Some requirements for necessary
preliminary data are:-

- Climatic, soil and biological aspects of proposed site

- Species of agricultural crops and woody perennials suited to the ecology of proposed site

- Species of agricultural crops and wood perennials which are complementary, given the
ecological context of proposed site

- Practices and technology feasible for socio-economic and ecological context of proposed
site.

Agroforestry is an attractive means of combating the ecological and socio-economic problems of
the tropics. Properly planned and executed projects can improve land productivity, protect soils, and provide
wood, food and cash crops in a manner acceptable to farmers. The end result is a self-sustaining, and
therefore, stable ecosystem.
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