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An example of yield regulation by the
Brandis system
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The following data were taken from the
Working Plan drawn up in 1884 by P.J. Carter for
the Bondaung Reserve of the Taungoo Division of
Myanmar (data from N.V.Brasnett, indian Forester,
March 1956).

Enumeration class | Mo. of trees | Yrs required to % likely ta survive | Net no. of

pass through class | and be cut harvestable trees
- 95 24,302

1. Over 7 fgirth | 25,581
. &-7ft girth 14,926 29 85 12,687
WM. 45-6frgirth | 21,713 41 1 70 1 15,199
IV. 3-45ftgirth | 35004 35 50 17,502

The minimum exploitable girth is 7 feet with
a felling cycle of 30 years.

From the table, C I = 24,302

Total recruitment to C I during the first felling
cycle=12,687+15,199/41 =13,058 (in 29 years,
all CII trees will be recruited to C I, and in the 30™
year the first average annual recruitment of C ITT will
entre C I).

Therefore, ARR = 13,058/30 =435 trees
7 gbh and up.

Thus, working stock = 2 FC*ARR =
15*30*435 = 6,525.

This working stock of 6,525 trees must be
reserved on the ground to enable 435 trees to be
harvested each year during the felling cycle of 30
years.

Therefore, the surplus C I trees to be har-
vested = 24,302 - 6,525 =17,777.
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PDE u‘é’&}‘}?ﬁ&‘s’ gé?rgt}fe(fzg ensis: An exotic species in Central
Dry Zone of Myanmar” (2)

Selection of suitable NFTs for the Central Dry
Zone

Candidate NFT species for the Central Dry
Zone, with briefnotes on their important features as
listed below;

e Leucaena leucocephala (¢on2008é&:) -
difficult to establish unless fenced, because
seedlings are very susceptible to grazing by
livestock. Once established, it has grown
well on deep sands and sandy loams and
coppices readily.

e Albizia lebbek (fogen0agicd)- difficult to
establish, but has advantage that once
established it covers well from heavy lopping
of major branches, enabling repeated
harvests from a single tree.

o Acacia catechu ([¢§ ©2q922), Acacia
leucophloea (ooc.p')(‘,":) — well-adapted
indigenous species, slow to establish but
recovers well from lopping and highly
productive once adult size is reached.

 Acacia Senegal (88§edlgns)— Very hardy,
but early growth is slow. In species trials at
Yupartaung, near Tharzi attained mean height
of 5.7 m at the age of 5 years (Mehm Ko
Ko Gyi, 1986).

Quality of nursery stock for planting in the
Central Dry Zone

It was evident that planting stock of E.
camaldulensis being raised at many nurseries was
of poor quality. Root to shoot ratios were very low,
and seedlings were tall and spindly, with only 4-8
small leaves at the top of a stem up to 50 cm high

(Fig. 5).

Dr Nyi Nyi Kyaw

Fig.5 Poor-quality seedling of E. camaldulensis,
South of Wed Ka Thay, Taung Dwin Gyi

Survival and early growth will be much better
if seedlings have a root shoot ratio of about 1:1
(weigh/weigh basis) and are about 30 cm tall when
planted out.

Fig.6. Healthy Eucalypt seedlings

Roadside plantings in the Central Dry Zone
Roadside plantings are encouraged and
regulated by various National and Local Government
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agencies, and are carried out by town and village
commurbtRIHGRBHESTODE Ve e 508 al
cases such plantings had been placed at very close
spacing (1 m x 1 m or similar) under the dense
crowns of large Albizia or Tamarind trees, where
they would have no chance of developing to adult
size because of heavy shade from above. It would
be better to apply the same effort to establish a
smaller number of trees in open conditions further
away from the village, where they could provide
useful services and products. Provision of shade,
windbreaks and greening are important objectives,
but roadside plantings of some species such as E.
camaldulensis can be sustainably harvested for
forest products without unduly compromising other
objectives. In some locations, old roadside planted
big trees such as Rain tree (Samanea saman), Albizia
lebbek, Albizia procera had been repeatedly
lopped to provide firewood for roadside tar-melting,
but nowhere were more recent roadside plantings
of E. camaldulensis being harvested, and there
appeared to be no plans for them to contribute to
community needs for firewood, poles and other
useful products.

In low-lying roadside areas, rows of trees
are being established on the edge of rice fields.
Individual trees are planted on raised circular mounds
of'soil held initially in woven wicker frames (Fig. 7),
to enable trees to escape the effect of waterlogging
in the raining season. This technology if unlikely to
give good results, because the trees planted on
mounds will be susceptible to wind-throw when the
mounds are wet, and the mounds are not large
amount to support the root system of an adult trees,
so as the trees grow its roots must rely on the rice-
field soil if it is to survive. Some of the species being
planted in this way, notably teak, are inappropriate
choices because they perform well on well-drained,
sandy loam soils and are poorly adapted to the
waterlogged clays and clay loams of the rice fields.

Fig.7 Row of teak saplings planted on mounds in

wet ground, south of Pyay

Community Forestry in the Central Dry Zone

Species such as E. camaldulensis and
Acacia catechu which regrow well following
coppicing or pollarding, can yield repeated wood
harvests over many years provided harvesting regimes
are well planned and regrowth is protected. 4.
catechu is slow to establish initially, but once trees
reach large size, they are highly productive, because
a large crown area has been established. Such trees
can be pollarded repeatedly at a height of say 5
metres, on a 5-year cutting cycle. Pollarding the
leading shoots is easier and more productive than
pruning low side branches and letting the top grow
on, as the height of the tree is kept to a moderate
level. Trees on community forests can be managed
in this way to reduce competition to adjacent
agricultural crops. E. camaldulensis is best managed
on a coppicing rotation with coppice regrowth
thinned back to the best two shoots 9-12 months
after felling.
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Conclusion
POFICUMBrESHr T deaversiGivee
species that has been introduced to Myanmar to
support reforestation, afforestation, and community
forestry programs. It is valued for its fast growth,
adaptability to dry conditions and multiple uses,
including fuelwood, poles, timber, pulp. The report
comments ona number of silvicultural issues including
nursery and planting techniques, management of
roadside plantations and community forests. Quality
of planting stock has to be improved for better
survival and early growth. It is possible for roadside
plantings and small community woodlots to make a
significant contribution to fuelwood requirements in
the Central Dry Zone provided that management
objectives are changed to allow sustainable
harvesting of wood from Eucalyptus plantations.
(Quoted from the report on Technical
Adpvisory Visit to Myanmar January 26-
February 8, 1998 written by Dr C.E.
Harwood)
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In order to avoid a sharp decline in the next
felling cycle, itis proposed to harvest it in two felling
cycles.

Hence, the annual yield is-

AAC =435 +17,777/60 = 435 + 296 =
731 (or) 730 trees above exploitable girth.

Then, total yield during the felling cycle =
730*30=21,900 trees 7° gbh and over.

Note: The current practice being to girdle
or extract all trees over the girth limit, the

Brandis method has been completely abandoned.
Tkt Rk dokk ok
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An DFld Forester Looks Back (49) — Bamboo Resources, Harvesting,
lﬁq R{lon, isrorcegsmﬁlész?nd Bamboo Products in Myanmar

U Sein Thet, B.Sc (For), M.Sc (ANU), MIFA.

Director (Retired), Ex-Chairman, FREDA.

Bamboo has a tree-like habit, although they
are members of the grass family, Poaceae, and in
subfamily Bambusoideae. They occur mostly in
natural forest of tropical, sub-tropical, temperate
regions and are found in great abundance in tropical
Asia. Their genera and species are distributed widely.
According to information about 75 generaand 1,250
species grow in the different countries of the world,
Myanmar has about 17 genera and about 100
species of bamboos, out of which about 70 species
have Vernacular (common) names whereas the rest
have only Kachin, Chin, Shan, Karen, Mon and local
names. Myanmar is rich in bamboo resources which
is an important commodity of forest resources which
occupy almost 50% of the country land area.
Bamboo grows abundantly (178,000 sq.km+)
throughout the country either mixed with tree species
or in pure stands. Kayinwa (Melocana
bamboosoides) occurs in pure stands in Rakhine
State covering about (8,000) sq.km. Considerable
size of pure stands is also present in Taninthayi
Division, but in Bago Division, bamboo is found
generally as an under story of the natural high forest
of upper and lower mixed deciduous forests. It grows
large in moist deciduous forest and large growth of
bamboo indicates the fertile soil of the forest.
Bamboos vary from one species to another and also
their inhabitants are different. Different bamboo
species has distinctive types of forest that occurs.
Dry forests are characterized by Hmyin (Dendrocalamus
strictus) where as in Bago Yoma area, moist upper
mixed deciduous by Kyathaung wa (Bambusa

polymorpha) and in the northern Myanmar, it is

Wabomyet sangye (Dendrocalamus hamiltonii)
takes place.

Moist bamboo forest, characterized by the
presence of the Kyathaung wa (Bambusa
polymorpha)is the prevailing types of forest on the
Bago Yoma and is estimated to cover some (8,900)
sq.km. the typical soil is a sandy loam and the growth
is as a rule luxuriant. Tin wa (Cephalostachyun
pergracile), is a usual concomitant (associated
species) of Kyathaung and also frequently occurs
pure over considerable stretches. Dry bamboo forest
characterized by Hmyin wa (Dendrocalamus
strictus) occurs throughout the country and is the
prevailing type over large stretches. Its distribution
is influenced entirely by the moisture content of the
soil and inareas with heavy rainfall, it occurs typically
on exposed hill-tops and dry shales. Both the dry
and moist types of bamboo forest have been much
influenced by the incidence of taungya cultivation.
Bamboo is growing at least sporadically in all of the
14 States and Divisions of the country.

Bamboo has traditionally used in diverse
ways in Myanmar, and bamboo could not be
separated from the daily life of people at large, and
from that of people living in rural areas in particular.
Nowadays bamboo is praised as “green gold”
because of its wider use by the society. The
production for commercial is less than 15 percent
out of total production in the country. Production of
bamboo is found steadily increasing year by year in
Myanmar and the increase may be attributed to
population growth acceptance of various bamboo

products not only by rural populace but also by urban
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Based on some inventory data, itis generally
recognized that the current level of bamboo
production is far below the exploitable amount of
bamboo’s annual allowable cut, and Myanmar has
excess number of bamboo than the number presently
extracted for the country’s consumption. The data
on harvesting bamboo culms may not have taken
into account bamboo shoots that are harvested
annually. Two species of bamboo, Kyathaung
(Bambusa polymorpha) and Wabo (Dendrocal-
amus brandisii) are mostly harvested as bamboo
shoots in Eastern part of Bago Yoma while Hmyin
wa (Dendrocalamus strictus) in western part of
Bago Yoma. The bamboo culms are cut from the
natural forest, and they are transported by bullock-
carts or carried in bundles to the roadside where
trucks pick them up. In some areas the bamboos
are floated through in the rivers down to the truck
pick up points.

There has been along history in the utilization
of bamboo in Asia, where bamboo enjoys a high
reputation in many countries. In India, bamboo is
well-known as the poor man’s timber, while in China,
bamboo is considered as a friend of the human being
and in Vietham, it is called brothers by the Vietnhamese
people. In Myanmar, bamboo is one of the most
important forest products next to timber and has long
been utilized by the human being. Bamboo has been
closely linked to peoples’ life. People plant bamboo
and take care of it, creating resplendent bamboo
culture.

Myanmar has rich bamboo resources and
long history of bamboo processing and utilization.
Bamboo products are mostly made by hand.
Bamboo processing and utilization is a tradition in
Myanmar. It can be traced back to thousands of
years ago. In terms of skills, they have traditional

skills, handed down y master apprentice from
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generation to generation. They work individually and
involving the parents and children of a household for
production, but labour is considered as one. The
only tool available is self-fabricate knife. In
Myanmar, it could be grouped into the following five
main product groups of traditional bamboo
processing techniques and products.
(a) Crude Bamboo Products:

From the ancient time, people have splitted
bamboo culms into thin strips and woven into various
house wares (baskets, sieves, mats, trays, hats, toys,
etc.), fishing tools (traps, nets, floats, etc.) and
farming apparatus (props, sluice gates, dams, dikes,
pipes, etc.). In Myanmar, where Hmyin, Kayin wa,
Kyakhat, Kyathaung, Thaik, Tin, Wabo, Wanet and
Waya grow, bamboo products are often made with
simple process and commonly not decorated. Their

mainly functions to meet the needs of people’s daily
life.

(b) Bamboo Buildings & Bridges:

In rural areas of Myanmar, especially at hilly
regions, the people traditionally used bamboo to build
houses. In the bamboo building, the first floor is used
to serve as livestock pens or a store house. The
upstairs served as living rooms because of dry and
ventilated. Bamboo poles are also used as foot
bridges over creeks and rivers in the rural areas.
Small bamboo culms are used in marking bamboo
fence. Bamboo also is used as scaffolding and
concrete reinforcement in the construction of
buildings.

(c) Bamboo Furniture:

In Myanmar, the people who lived in the
areas where Hmyin, Wabo, Wabogyi and Waya

grows are used to choose fresh bamboo treat with
fire, bend into different shapes, and finally make them
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into fumniture The typical bamboo furniture is; bamboo
chairs, bgr%]gog’[%gff D&ieo EJ(%? a¥8 bakitho

cases.
(d) Bamboo Weavings:

The culm of bamboo is hard, tough and
flexible, butitis easy to be cut into strips for weaving.
In Myanmar, where Htiyowa, Thaik wa, Tinwa,
Wabo, Tabindaing wa, Wabo myet-san-gye, and
Waya grown areas; the people do weavings based
on availability of bamboo species. Their main
traditional products included handicrafts, musical
instruments and household utensils which have its

won art characteristics based on locality.
(e) Food (Bamboo Shoot) Production:

Myanmar people are fond of eating bamboo
shoot, both in fresh and preserved. There are about
ten species of bamboo which are preferred for
shoots; namely, Kyathaung, Wabo (Kyalo), Hmyin,
Wanwe, Thaik, Wanet, Htiyowa, Wabo myet
sangye, Wani and Kalway wa (D.asper). Among
above ten species, more favourable and worth
production in large scales of bamboo shoot are about
six species, namely, Hmyin, Thaik, Wabo, Wani,
Wabo myet-san-gye and Kyathaung. Traditional
bamboo shoot production for eating is found to be
four kinds in Myanmar, namely: - Boiled bamboo
shoot, Bamboo pickle (fermented), Salted bamboo
shoot and Dry bamboo shoot.

Bamboo shoot is a major bamboo product
in Myanmar which is generally for local consumption
as bamboo shoot preserves. Peak harvesting moths
of shoots are from June to August. In some areas,
early seasonal bamboo shoots are available starting
from May and in certain areas last seasonal bamboo
shoots are harvested until September. Shoots from
Kyathuang (Bambusa polymorpha) and Wabo
(Dendrocalamus brandisii) are harvested from the

_;PJE Bﬂ‘lﬁlﬁm

natural forests at eastern region of Bago Yoma, while
Hmyin (Dendrocalamus strictus) are harvested in
the forests of western regions of Bago Yoma. But at
northern region, especially at Mandalay and
Mogoke, Wani (Dendrocalamus Latifloius) and
Wabo myet sangye (Dendrocalamus hamiltonii)
are harvested. Pyay, Pyinmana and Mogoke
Townships and surrounding areas are major
production areas of bamboo shoots for domestic
consumption. In Myanmar, Pyay and Mandalay are
major production areas of salted bamboo shoots,
while picked bamboo shoots are produced in a large

quantity in Pyinmana.

Although Myanmar is rich in bamboo
resources and the species is greatly used by the rural
people, the markets and bamboo-based technology
was not well established and the value of the species
was not realized. However, with the improvement
of bamboo management and processing
technologies, bamboo utilization has transcended the
traditional utilization scope and way of agricultural
and handicraft products into a new phase of
industrialized production and utilization. Export tot
bamboo products such as furniture, parquet, bamboo
charcoal, bamboo splits, bamboo shoots and
bamboo chopstick have now started in Myanmar
and their values are now being realized and

appreciated.

Myanmar has about 17 genera and about
100 species of bamboos, out of which about 70
species have Vernacular (common) names whereas
the rest have only Kachin, Chin, Shan, Karen, Mon
and local names. Myanmar is rich in bamboo
resources which is an important commodity of forest
resources which occupy almost 50% of the country
land areas. Bamboo has traditionally used in diverse
ways in Myanmar, and bamboo could not be
separated from the daily life of people at large, and
form that of people living in rural areas in particular.
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Nowadays bamboo is praised as “green gold”
because B WiUIRE B3 TAL sbeieR, Yesdiefon
of bamboo is found steadily increasing year by year
in Myanmar and the increase may be attributed to
population growth acceptance of various bamboo
products not only by rural populace but also by urban
people and better access to both local and export
markets. TO portray the utilization ofbamboo, it is
still in ordinary use with old traditional style of
processing and bamboo products. Since bamboo
has great potential to upgrade the living standard of
the rural poor to alleviate the poverty of the rural
people, technical know-how on sustainable bamboo
forest management and quality production of various
bamboo products are needed.

Although Myanmar is rich in bamboo
resources and the species is greatly used by the rural
people, the markets and bamboo-based technology
was not well established and the value of the species
was not realized. However, with the improvement
of bamboo management and processing
technologies, bamboo utilization has transcended the
traditional utilization scope and way of agricultural
and handicraft products into a new phase of
industrialized production and utilization. Export tot
bamboo products such as furniture, parquet, bamboo
charcoal, bamboo splits, bamboo shoots and
bamboo chopstick have now started in Myanmar
and their values are now being realized and
appreciated.
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