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PROJECT 372001/8
FORESTRY MASTER PLAN,

BANGLADESH (TA NO.1355-BAN)

BAMBOO

SUMMARY

ASTIAN DEVELOPMENT BANK
MANILA PHILIPPINES
DATE: 30 JUNE 1992

Bangladesh has significant bamboo resources located both in forests and in the villages.

Seven different bamboo species are naturally occurring in the forests, among which muli bamboo”
(Melocanna baccifera)is the predominant one. The forest species are thin-walled in nature while
thick-walled bamboos are extensively cultivated in the villages. Bariala bamboo (Bambusa
vulgaris) and bhaluka bamboo (B. balcooa) are the most common village species.

The report fully describes the distribution of naturally growing species and the climate
requirements for the growth. Bamboo do not grow naturally in the littoral and sal forests.
Distribution of cultivated species in the plain districts appears related to the planters’ choice,
utility values of the species and availability of planting materials.

The current demand estimate is 706 million bamboo while the need by 2013 is 900 million.
Demand projections include the needs of rural housing, agricultural implements, community
buildings, urban housing, industrial requirement including both pulp and paper, and cottage and
transportation requirements in boats, bullock carts and rickshaw hood construction.

Currently, Bangladesh is slightly deficient in bamboo. This shortfall will alarmingly increase by
the Year 2000 due to the large scale death of muli bamboo asa result of creoarious ﬂowerina

about 528 rmlhon pieces and National forests supply 128 million.,

Forest bamboo growing area is decreasing on average by two percent annually. Inaccessibility and
over exploitation are also important factors for reducing bamboo supply in the Country.

About 10-20 percent of the bamboo area is inaccessible and as a result resources of this area
/remain untapped. Infrastructural development would render these areas open to harvesting and

increase supply.

Excepting harvesting, existing management practices are not carried out properly to maintain the
bamboo forests. Meanwhile, management prescription for the village bamboos do not exist.

Plantation techniques are discussed fully and scientific harvesting and other silvicultural practices

both for forests and village bamboos are suggested.

A number of development programs including, resource management, productjon, and research
have been proposed to minimise the supply gap. Emphasis is given to_training on bamboo

plantations, farming and bgmboo_pmscb@__on
approaches to achieve success in future programs.

iii

The program incorporates participatory
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INTRODUCTION

General

The Asian Development Bank (ADB)*, the United Nations Development Program (UNDP) and
the Government of Bangladesh (GOB) are financing the technical assistance services to prepare
a twenty year Forestry Master Plan for Bangladesh. The Plan aims to assist the GOB to decide
on priorities and implement programs for the development and protection of the country’s forest
resources. This report presents the Bamboos Specialist’s assessment and is part of the overall
planning process for the Forestry Master Plan for Bangladesh. SO ‘

For consistency, this report uses standard metric units of measurement, definitions and
abbreviations. Appendix 2 includes the Terms of Reference for the Bamboo Specialist.

(Unlike other members of the grass family, the plant bamboo is unique in both its sexual and
vegetative characters. Bamboos are often called giant woody grasses. The plant generally has
more than one tall aerial shoot (culm) and each shoot has distinct nodes and hollow internodes|
The culms originate from the complexunderground rhizome system having a prominent sheathin/g
organ at each node. The culms are the main parts of a bamboo plant utilized for various purposes
by man. (Both climate and soil of south and southeast Asia are favourable for the growth and
development of bamboos. These regions are rich in vegetation of different bamboo species. In

the plains and villages people have cultivated this plant from time immemorial for their day to day
needs.)
,-/

\/B/amboo has many inborn qualities, among which the following are remarkable:
- Fastest growing plant (8.0-35.05 m within two-three months);
- Highly elas.tic, resists strong winds and springs back when tt;e stress is over;
- Straight and cylindrical stem;

- Light, hollow, but hard and strong;

- Stems are of different diameter (1.0- 5.0 cm) and wall thickness (less than 1.0-1.63 ¢cm at
mid culm);

Possesses long fibre with maximum amount of cellulose (2.3-3.6 mm is average range for
bamboos of Bangladesh); and, ‘

- Excellent splitting ability in straight lines. \/

Unlike trees bamboos lack a distinet bark. The outer layer or epidermis is quite heavily cutinized to
prevent loss of water from the culms. In common with the culms of grasses, those of the ‘b;tmbw have
a hgrd, siliceous exterior which makes them more impervious to moisture and more durable than
ordinary wood of the sume weight, Cutinization of the outer wall increases the power to resist tearing
as much as ten times over ordinary cellulose walls (Glenn 1950), High elastic strength of bamboo is

» - . . . . . ' e . o
See Appendix | for this and other terms, abbreviations or conversion factors.
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Figure 1 - Natural distribution of hamboos in the different forest types, rainfall
rones of Bangladesh
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of prime importance to its use as a reinforcing material in concrete (Glenn 1950). It is one of
nature’sstrongest natural materials. Its cylindrical design, segmented by integral partitions, gives
bamboo its amazing physical characteristics. Bamboo’s strong, rigid structure makes it an ideal
material of construction. In many parts of the world it is used as scaffolding, strong enough to
withstand typhoons where steel scaffolding has collapsed.

It is the fastest growing plant species so far known and is rich in cellulose content. It is estimated
that six or seven times as much cellulosic materials can be obtained per unit area from a bamboo
forest compared to that of a pine forest (Sineath and Daugherty 1954).

Uses

[{]?ue to its excellent splitting ability bamboo has a wide range of use in construction, making
askets, furniture and novelty items. Bamboo materials knitted by thin split pieces of culm are
commonly used for the support of muddy walls of rural houses of Bangladesh. Fencing with
bamboo splits on the boundaries of agricultural fields are common picture in the countryside.
Bamboo plantation also acts as wind break (Hsiung 1987) and helps in soil conservation and flood
control (White and Childers 1945))and therefore in Japan, bamboo cultivation was recommended
since sixteenth century for the protection of river banks (Ueda 1960).

{_Besides all these versatile uses of bamboo, man probably from his ancient nomadic life, used this
plant as one of his food items. Young shoots of several species of bamboos are important
vegetable ingredients in the daily meals in China, Japan, Thailand, Burma, Korea and Philippines
and are considered as gourmet item in the western world where these are available as imported
canned products. The listed countries earn significant foreign exchange by exporting the bamboo
shoots,) During 1977, Taiwan exported nearly US$ 25 million bamboo shoots to the western world
(Sharma 1980). In the hilly areas of Bangladesh, the tribal people use bamboo shoots as one of

their major food items.

(‘Branches, twigs and leaves of bamboos are very common sources for fuel in Bangladesh. The
calorific values of bamboos are within the range of 4,600-5,400 cal/ kg, higher than the 3,000-4,000
cal/kg of wood (Shigematsu 1937). Thus bamboo, with its fastest growth rate and higher calorific
value, is a potential alternative renewable energy to conventional energy source)

Species

Bamboo is a perennial member of the grass family (Gramineae) and belongs to the subfamily
Bambusoideae. In this subfamily twelve hundred and fifty species under 47 genera are found in
the world. Morphologically bamboos fall into two major groups - one is clump forming
(sympodial type),and another is nonclump forming or runner type (monopodial). Clump forming
types are usually tropical and the nonclump forming type are temperate zone plants.

Figure 1 shows the distribution of bamboo according to local temperature and rainfall regions.
Appendix 3 contains a full description of species characteristics, distribution and habitat
requirements,

Bamboos are very unevenly distributed in the tropics, subtropics, and mild temperate regions of
the world (47° south to 40° north) from sea level to the snowline. The majority of bamboos are
found in the southern and southeastern borders of Asia, from India, Bangladesh through Korea
to Japan, In Asia the widespread distribution of some bamboo species parallel man’s past

migrations, Bamboos may also have travelled along the several ancient maritime \ph,c routes
between China, Indonesia, Sri Lanka and India, However, the distribution of bamboo is rich and
gregarious in the areas of Tropic of Cancer at the northern side and in the Tropic of Capricorn
on the southern side, especially, for clump-forming bamboos,
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pics, bamboos grow naturally in the forests and 5,
sh. All the village species are cllump‘f(’fming in
is of clump habit and culm type, occyr in
i f bamboo plants, on the basis 0 - .
nhatu(r:e, Four r'rll“?:rf;ﬁetsyges are, c1upmp, thornyless cul-ms; clump. thgrn}; crl:‘lms, clump haVlng
;p?enl;)zrrlctyz’i-ng single distant culms (diffused) and climbing culms in the clump.

Similar to other countries oft‘ropics and subtlrode
also being cultivated in the villages of Bangla

MAJOR ISSUES

The report develops several issues involving the state of the resource, conservation and }}arvestin
measures and utilization improvements. These are all summarized below and detailed more

thoroughly in later sections.

1. Supply Shortage

Bangladesh presently suffers a slight deficit in bamboo supply. The rapidly increasing
population and high demand for rural housing is the chief cause. Forecasts are that the
shortfall will alarmingly increase by the Year 2000 due to-large scale death of bamboo, a
result of gregarious flowering of the principal forest species. This will effect seriously pulp
and paper industries and housing construction in the Country.

Plantation of bamboos in the villages and forests along with the maintenance of natural
regeneration of wild seedlings need starting immediately.

\'/2. Shrinking Bamboo Areas

Encroachment, shifting cultivation and other biotic interferences have markedly reduced the

bamboo areas in the natural forests of Sylhet, Chittagong Hill Tracts and Sangu Matamuhuri
Reserves.

Proper pr.otection and management of the natural bamboo forests would sustain existing
productivity.

\3. Production Increasing Methods

Bamboo plantation has not been practised
cultivated bamboos mostly in their homeste
the resource base needs more developm
reasonable opportunities for the latter.

in the forests of Bangladesh. Farmers have
ad on a limited scale. With the increasing demand
ent. There is ample scope for the former and

Effecnv'e training and' extension programs would raise large scale bamboo plantation in the
forests and villages with Improved technology )

4. Increased Construction Durability
At present, untreated bamboo js common

Untreated bamboo has a short lifespan
durability puts a major pressure on consy

In housing and othe
and needs re
mption,

_ r construction works.
Placing within two-five years. Poor

Preservitive trestment increases tl abi ;
' ses the durability of b : < j
reduces consumption by one quarter : ks UPte 15-20 yours and dreseh)

O one thiy Thes ’
ird, These reatments need popularizing.
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5. Ineffective Harvesting

The existing forest cutting rules are not followed properly. As a result repeated cuttings in
the accessible areas goes on more than once in a three-four year felling rotation. As a result,
forest bamboo resources get depleted. In addition, tops and butts of the harvested culms are
left in the forests during harvesting operations wasting material.

'3

Thorough supervision, monitoring the complete felling operation would keep these losses to
a minimum.

6. Research Strengthening and Knowledge Dissemination

The present state of research knowledge on different aspects of bamboo propagation,
cultivation, maintenance and product development is not fully adequate to cater to the needs
of bamboo.

A sound research, training and extension program needs developing to determine and
disseminate knowledge at the grass root level. '

7. Product Quality and Design Improvement

Existing design and quality of the different bamboo products focuses on the traditional
knowledge of the craftsman.

Providing up-to-date training and proper facilities to the craftsman would enable improved
product design and quality and offer better marketing opportunities.

8. Bamboo Conservation

Among the seven naturally grown forest bamboo the occurrence of three species is reducing
due to the destruction of their natural habitat.

Conservation of these species is important for future studies and improvement works.

M Resource Base Information

It was not possible during two forest inventories, in 1961-63 and 1984, to survey the bamboo
resources in the Chittagong Hill Tracts, and Sangu and Matamuhuri forests. As a result, the
estimate of growing bamboo stock in the forests of Chittagong Hill Tracts and bamboo area
in Chittagong, and Cox’s Bazar are not assessed accurately There is a vital need to correct
that deficiency once access conditions permit.

NATURAL FOREST BAMBOO AREAS

Major natural bamboo producing areas of Bangladesh are the forests of Sylhet and Chittagong Hill
Tracts and the Kassalong, Rankhiang, Sangu and Matamuhuri Reserves. Almost all the bamboo
reserves in Sylhet are located in the southern part of the Division, The following section assesses
the past and the present conditions of these natural bamboo areas,

Sylhet Forests

The Working Plan for Sylhet Forest Division from 1963-64 to 1982-83 (Choudhury, 1970) reported
that bamboo occurs as an undergrowth in the whole of the forest, Some areas were practically

(PROJ 372001/8) 5
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w m homogene
bamboos occur ously
i boos. In these areas .
without trees, but densely stock‘add tlrté]ets)a The pure bamboo areas are only located in the eastery
ere .

. . : tt i . i and Patharia and Prith;
H'ldpur? trnegl;tiiti;(;gno;n\::: Isic:serve Forests (RF) oglflajlfcc.and li,liai?]rf?)?mboo area of the Divisii)r;:
side of the . rking ; . &

p rding to that Wo
Pasha Acquired Forests (). 0 S8 444 ha) i in the south and only 808 ha is in the north
was 39,251. a, ’

: : es of southern Sylhet Forest DI\:IS]OH under
Drigo et al (198!?) ingénlt)?égjio;?aiodriztp;ifggrt;at bamboos were found to occzf in 13,933 }Ea
FAO/UNDP Pr%;?iz indicated that (38,444-13,933 ha) 24,511 ha of bamboo area 1sa%3eared in
D 1L t of the Division within the last 25 years. The rate of decrease was 64 percent
the southernlpatrhe northern part of the bamboo area of Tilagarh, ba_mboo area d_ecreasgd from
ggstﬁal?jfi-ﬁ hl; as reported by DFO Sylhet in the 29 year period ending 1992. This loss is about

98 percent within this time (Table 1).

i i Division is 2.6 percent. The reported
h al loss of major bamboo area in Sylhet .
g:;%;oearizn; 1988 was 13,933 ha. So in 1993, the base year of the FMP, the estimated bflmboo
area in Sylhet forest likely is 12,237 ha adopting the 2.6 percent rate of annual loss. With the
same assumption the bamboo area in Sylhet will further squeeze after 20 years from now to the
end of FMP period, reducing 7,302 ha unless protected.

Table 1 - Comparative Statement of Sylhet Bamboo

Bamboo Area (ha)
1988®

Forest Reserve/ \ ]

Acquired Forest 1963 Pure Mixed | Total
Rajkandi RF 8,185 2,892 1,471 | 4363f
West Bhanugach RF 2,742 3,724 481 [ NA
Barshijura AF 359 1,633 408 | NA
Satgao Dinarpur (East) RF 1,169 3,339 0| NA
Taraf Hill RF 4,745 - 16 | NA
Taraf Hill Rashidpur 1,475 NA
Satgao Dinarpur (West) RF 1,541 NA
Ranghunandan Hill RF 4,046 NA
Hararganj RF 4,362 4,205¢
Prithimpasha AF 4,386 2 b41°
Patharia RF 5,443 3’339r
Tilagarh RF (North Sylhet) 808 ’ 16¢

| Total 39,251 3 4
Note: 13'964;]

a.  Working Plan for the Forest of the Sylhet Divisio '
18 n'f \ - -S3 Tol-1,
M U Choudhury, East Pakistan Gowvt. Press D i (o to 1952-83, Vol

(1970
b, Inventory of Forest resources of Southern )

Sy i o . ) '
FAO/UNDP Project BGD/85/085, Fiel Doc ylhet Foregt Division, Drigo et at, 1988;

. < , ument No, 3
c. From field visit estimates there might be about 8O perce .

overlapping (408 ha) areas in Prithimpasha A | At pure (1,633 ha), and 20 percent
d. Personal communication with DEO, Sylhet on .,.'7 409

e, Rajkandi Range
f. Juri Range
NA Not available for hamboo, whether the land is refores
rested or eNCroge : =
ched is not mentioned.
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Kassalong and Rankhiang Reserves

It is evident from Table 2 that during 20 years from 1963 to 1983 thfa biggest loss of forest areas
has occurred in the predominantly bamboo types (mixed bamboo-timber plus bamboo) both in
Kassalong and Rankhiang Reserves. In 1983 the reported'land area unde_r bambo? became 22
percent against 44 percent in Kassalong and 28 percent against 59 percent in Rankhlang of 1963,
Within this 20 years of time (from 1963 - 1983) non forest and non product}ve areas_mcreased
upto 32 percent from 6 percent in Kassalong, and 49 percent from 3 percent in Rankhiang. _The
loss of bamboo area was about 50.7 percent in Kassalong and 56.4 percent in the Rankhiang
Reserves. So the annual loss of bamboo area has been 2.53 percent at Kassalong and 2.82 percent
at Rankhiang reserves. Shifting cultivation and clear felling of the forests are the main causes of
the retrogression of bamboo forests in these reserves.

Tablé 2 - Comparative Kassalong and Rankhiane Bamboo Areas

Note:

Forest Cover 1963° Area 1983 Area
L hectare | Percent | Hectare | Percent
Kassalong
Timber-types 52,689 32.0 46,395 28.2
Timber-bamboo 23,506 14.3 14,878 9.0
Bamboo-timber 31,972 19.5 23525 143
Bamboo 41,366 25.1 12,653 T
Plantation 5,013 3.0 14,330 8.7
Non Forest(d)
Non Productive 9,981 6.1 52,667 32.0
and Water Areas y
74
Total 164,527 100 | 164,448 100.00
Rankhiang
Timber types 20,325 26.3 7,116 9.2
Timber-bamboo 6,933 9.0 3,228 42
Bamboo-timber 17,519 227 | 6,194 8.0
Bamboo 27,907 36.2 13,606° 173
Plantation 2,011 2.6 8,873 11.5
Non Forest? 2,409 32 38,087 49 4
Non Productive
and Water Areas
Total 77,104 100.0 77,104 100.0
Total CHT 241,631 241,552 ¢

a. Chittagong Hill Tracts Forest Inventory survey 1961-63, Kassalong and Rankhiang Reserved
Forests. Vol-I, Forestal, Canada, Project No. F334.

b. FAO/UNDP Project BGD/79/017, Field Document No. 10, R. De Milde et at (1985).

c. All muli bamboo.

d. Nonforest areas included jhum areas, all clearings, and all selectively logged areas.

After the liberation war, jhuming started in such an alarming rate that entire Subalong, Pharua
and upper Rankhiang blocks are completely damaged, Figures also indicate that destruction of
pure bamboo forest (Bamboo type) has been very much serve in Kassalong reserve. Since 1963
the pure bamboo land has been decreased by 69.4 percent, The destruction is also less severe in

(PROJ 372001/8) .

i
l
|
|
|
|
|
;
t
!,
4
'
s




—

W S — e g

reased by 51.2 percent. It_ is to be noteg
Chittagong Hill Tracts during 1957 - 1961,

Rankhiang, where the pure bamboo land has been dec
ated bamboo areas in these two big

that muli bamboo flowered gregariously and dle}? in :1}11: S
just prior to the Forestal Inventory and even then

reserves were higher than the amount reported in 1983.

04 ha in Rankhiang with that recorded by Forestal in 1963,
be 77,103 ha but now is taken at 76_,300 ha as per original
7, 1948. (Choudhury 1990, unpublished).

There is an area difference of about 8
because the forest area was taken to
gazette Notification of 6458, date 28.0

Sangu and Matamuhuri Reserves

i i he inventory survey in 1961

ds the bamboo forests in Sangu and Matamuhuri Reserve t ;
;ii:agferd Sbamhoo area as 31,260 ha, that is 42 percent of the total forest lands. In 1984, it was
reported that the total pure bamboo area came down to 24,606 ha (Choudhury 1984). Loss in
bamboo area is 21.3 percent over 23 years (from 1961-83), with an annual rate of 0.93 percent

(Table 3).

Table 3 - Comparative Bamboo Areas of Sangu and Matamuhuri Reserves

1961°* Inventory 1984°
Forest Types Inventory
Hectare | Percent | Hectare | Percent
High Forest medium - 7,100 10 8,700 117
good 18,450 25 % =
High Forest poor 14,530 23 23,234 31.2
Low immature forest poor 2,380 - = =
Low forest medium - good 31,260 42.0 24 606° 33.0
Bamboo 30 0.5 17,100 23.0
Shifting cultivation 270 04 380 0.5
Grass 480 0.6 480 0.6
land/settlement/ Agric
Water
Total
74,500 100.0 _lil_SQ_Q___ 100.0

Note:
a. East Pakistan Forest Department, Working Plan Division, 1961
b. Inventory report of FAO/UNDP Project BGD/79/017

c. A study on supply and demand of bamboos and canes in Banol g 7
Project BGD/78/010, Choudhury M R ., 1984, angladesh (draft), FAO/UNDP

Chittagong and Cox’s Bazar Forest

In Chittagong and Cox’s Bazar one can rarely find pure bamboo vesetati
bamboo stands, mostly muli, in patches, can be seen on barren or de az ano{l.
scattered trees. Accordingto the working plan of Cox’s Bazar Fores “'[;‘“ ed hills
1968-69 to 1977-78 (Choudhury 1967), the area under b é est Diy

However, good
with or without
ision for the period from
amboo working circle is 58.301 ha.

Table 4 shows the most recent forest inventory reported, includin
areas estimated for Chittagong and Cox's Bazar Forests
area in the Cox's Bazar forest estimated to be

g overlapping and major bamboo
s (De Milde 1985). So the loss in bamboo
o percent within 18 years from 1967 to 1985

(PROJ 372001/8) 8




(Table 4). Thus the estimated annual loss in about 2.3 percent. However, the loss of bamboo area
in Chittagong forest could not be ascertained due to inadequate data.

Table 4 - Comparative Bamboo Areas, Chittagong and Cox’s Bazar Divisions

Hectares
Forest
Division 1967 1985
Chittagong - 52471
Cox’s Bazar 58301 34499

11t is evident from above facts and discussion that the bamboo forest of Bangladesh have been
exploited only and never been managed scientifically. The last three decades have witnessed a
progressive Teduction of bamboo areas from the hill forests of the Country. However the loss of
pamboo area was comparatively less in Sangu and Matamuhuri Reserves in comparison to other
forests.

At the present rate of annual deforestation, the future bamboo areas in the natural forest will
decline from 14,890 in 1993 to 96,000 ha in 2013 unless effective corrective action takes place.
Appendix 4 contains the forecast annual bamboo area. Table 5 summarizes the total bamboo area
at the start and end of the Plan. Appendix 3 has detailed annual forecasts of productive area.

Table 5 - Forecasted Bamboo Areas, Hectares

Item 1993 2013
Sylhet Division 12,240 7,300
Kassalong RF 28,000 16,770
Rankhiang RF 14,880 8,390
Sangu/Matamurhi 22,620 18,770
Chittagong Division 42 920 26,980
Cox’s Bazar Division 28.220 17.820

Total 148,880 96,030
e g copaceil

Issues and Recommendations

Natural regeneration from seeds and seedlings has not been maintained during and after
gregarious flowering. Care needs to be taken to protect regeneration from weeds and fire.

L. Intensive Biotic Interference and Absence of Management

Biotic factors, particularly the human influence, is a major limiting factor for the natural
distribution and growth of bamboos in the forest of Bangladesh. Fangming (1988) mentions that
the main limiting factor of bamboo distribution is deficiency of water due to destruction of forests
and soil erosion. In the hill forests of Bangladesh, tribal people practice an ancient form of
cultivation, locally known as jhum. Prior to the jhum cultivation, jungle cutting, burning, little soil
?vork on the hilly terrain decrease moisture and organic matter content in the substratum and also
increase the rate of soil erosion due to the runoff of torrential rain water,

Generally, the jhum area is cultivated for a year or two and then it is left tallow to allow natural
regeneration of a forested cover, In the hilly areas of northeastern part of the subcontinent
previously the cycle of jhum was used to be approximately 30 years (Ramakrishnan and Toby
1983), now the cycle has commonly become shortened to four-five years (Biswas 1988) due to

(PROI 372001/3) 9
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esult of successive short jhum cycles, bambggg

. d. Asar :
scarcity of 1an ealth and density.

: e and .
population Prest: ™ " re gradually degrading in b

typical to the region areé |
The fire set to burn the debris following

; . i iscourages hamboo - . .
a Burnine prior to afforestation di i plantations progresswely destroys the rhizome

. : t prior to § :
7 Oaﬁlhlgrrlofx?i;e; bgmboos in the areas. Incenc}lary fires usufally CaLéS% dam;g?, t.o
;);Sr;ebrg(s) Ogionvaetsu;ndytrees . the forests. These are mostly in the form of ground fire. This i

_ -h are burnt annually and the lap
particularly the case in the sungrass, B el are?sn:vhlcgs a result land become dry ang
gradually becomes poorer In organic matter content. ; gt WP, G S
unproductive. Such incendiary fires are set on the hills for o glindrica) iy or
sometimes for fodder grass for grazing cattle. Sungrass (Imperat% cy Fi ° .Oth
bamboo and tree growth by its gregarious nature and Strong spreading runner. -lre, grazimng,
repeated hacking of young culms and trampling of rhizomes by c.:attle _resulted m.congested glumps
with small sized ill health culms. Troup (1921) reported that in Chittagong Hill Tract weight of
a muli bamboo culm was about 2.6 kg. After 63 years in 1984 the weight of som_e culms of the
species were also measured in Kaptai, Bandarban, Rankhiang and the average weight was about

13 kg.

b. Protect bamboo areas by making fire lines - Bamboo forest is also decreasing due to public
encroachment. In Prithimpasha AF, tribal people, mainly Khasia, use to get some land from the
government for their settlement and survival. They make houses and form villages called punjee.
The population in the punjee have been gradually increasing and accordingly the number of
settlement also increased. Along with the tribal people some plainland people also entered into
the forest and managed to collect patta, a permit to use the forest land, from the then zamindar
of Prithimpasha. In the name of this patta they enter into the forest and ultimately expand the
area under their control. They clear up the forest, settle and usually plant betel leaf, pineapple,

etc. The Labanchara and Begunchara bamboo forests of Prithimpasha have become totally
depleted. The other area are also becoming poorly stocked.

c. Participatory forestry and equity in resource sharing offer a more positive means of protection
- Bamboo sprouts are removed at least for three years of weeding and clearing operation in the
young plantations. Such action accelerated damage to the bamboo rhizomes.

d.Ring weeding and only vine cutting is the best practice in the tree plantation - Every year
portions of pure bamboo area in the hills of Bangladesh are being converted into tree Iantat‘ion-
In most of the p!arftation bamboo failed to invade as an under:rowth mainly due to r;he closed
canopy of the existing trees. Bamboo needs some amount of li:ht for its su y -al and orO\\Th‘

In the last 15-20 years thinning operations are not done in duebtime and }nrx:ll;iit i? thi ca:c:; it

is not being done at all. This created closed i ich i
; canopies which is an unfavour: condition for
bamboo growth. Bamboo appeared as undergrowth onl e

: in those ati hi ’ inned
properly and transformed into mixed vegetation. : PRREATARERS kot a0 WinR

Thinning operation in the plantation creates crown
for invasion of bamboos as undergrowth. p
in the Alikheong block in Rankhiang reser
inference. A good bamboo undergrowth
observed under well-thinned teak forest.,
not hcc'n maintained during and after the

v e r:‘g:nnel;l‘g and provides favourable environment
ve may be citeddt-mfl ufbumbou' under teak plantations
in Kurma and Py t'di.‘m. A gt of the above
Natural regen e Mahal of Sylhet Forest has been
ori benvration through seeds and seedlings have
pPeriod of gregarions flowering, .
In summary, the major practices needed are!

- Discourage burning hefore planting,
. Protect bamboo stands with fire lines
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- Participatory appears (o offer a better means of protection compared to traditional

measures. ' .
Ring weeding and vine cutting favours bamboo regeneration.

2. Overexploitation

Overexploitation and repeated felling of bamboo and cutting rule violations are decimating the
existing bamboo resources. According to felling rules, bamboos are to be felle.d at thre_e—four year
rotations. In practice bamboo are being cut twice within the four year rotation. This results in
deterioration of health and regeneration of bamboos. In the Dholaichara ba-mboo mahal of
Hararganj Reserve in Sylhet Forest the contractor started harvesting baproos in t_he year 195.37
and could not complete within one year (1987-88). As a result, the harvesting operation was again
started in the month of January, 1989 after only a one year gap from 1987-83. Similarly Sylhet
Pulp and Paper Mills (SPPM) has been given permission by the BFD in 1985 to harvest bamboo
from Kurma Mahal (108 ha), Sonarai Mahal (100 ha) and Champarai Mahal (881 ha) of Sylhet
Forest area. The mill has been permitted again in 1989 only after two years (1986-88) of gap to
harvest bamboos from these as felling operation was not completed mahals within one year (1985-
86) of permission. Therefore, these two incidences are clear examples of repeated harvesting of
bamboo in the same area within one-two years of gap.

Cutters do not pay importance to the existing bamboo cutting rules. Lack of adequate supervision
by the field foresters, bamboo cutters most of the time cut all the mature culms from the clumps.
Some older culms, usually 15-20 percent have to be retained in the clump for mechanical support
and protection to the young shoots. In muli bamboo young culms are devoid of leaves excepting
a very few at the tip. One year and older culms of muli have branches and leaves and therefore
have the ability to photosynthesize food and thus maintain the rhizomes in full vigour. It has been
observed in Kurma Mahal just after felling in 1989 that in most of the areas not a single one-two
year old culm remained in the clumps. Only immature culms less than one year old were seen in
the forests.

Proper field supervision specially during the time of harvesting is critical to maintain the bamboo
reserves. Workers can cut the stems easily because of the diffuse and open growing culms.

SILVICULTURAL CHARACTERISTICS

Rhizome, culm and clump growth, flowering characteristics and harvesting prescriptions are
discussed in the following sections.

Rhizome Growth

'AH the bamboo species of the Country are clump forming in nature. A bamboo clump of a species
is an individual plant having more than one culm originating from the common rhizome system.
Thus a b.amboo clump is the smallest unit of a management. New rhizomes are produced from
th.e previous years rhizomes. The buds in rhizome are initially flat in shape usually 10-25 mm in
w1.dth, and are covered profusely with scales. The buds on the one to two year old rhizomes are
alive and fiie progressively as the rhizome ages. Younger rhizomes are yellow while the older ones
are blackish to muddy in colour. Rhizome buds start growing during March - April, just before
the monsoon. Lateral buds of a mother rhizome produce new rhizomes, but a culm originates only
from the distal end of a rhizome axis. Usually the basal lateral bud growth stacts fiest; if it is
destroyed then the next bud starts growing (Banik 1980).
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iti ided by the rhizome of the older
i dependent upon the nutrition provi
New culm gr0wth155606‘;m§;e;glyof?sit planting, the offset shpu]d not be older thanot“tmgears of age.
;u;r_:ns (Mcgliléfﬁd not i;e disturbed after March/ April until the culm emerges (October).
1ZOmes

Culm Emergence

i nerally either from May or June and continues up to
A o rcllur;nopntsliirfzsngli-ggu:iltllllge:uilnmz)ifober oyr November. Each species of bamboo has 3
Zl:ﬁ?lgt:epv:riod of culm emergence. The emergence period‘was found to be four_-ﬂw.a months in
B. nutans, B. polymorpha and D. giganteus where as the period was further l?ng six-eight m?nths
in B. balcooa, B. glaucescens, B. longispiculata, B. tulda, B. vulgaris, D. longispathus, D. strictus,
M baccifera, N.dullooa and O.nigrociliata.

Harvesting interferes with the growth of the rhizome system and injures the emerging culms.
Therefore, it can not be allowed during the peak time (June-August) of culm emergence.

Culm Elongation and Juvenile Mortality

Unlike trees, bamboo does not acquire more girth as it grows, the new sprouts emerge with full
diameter. The observed total culm elongation periods of B. balcooa and B. vulgaris is 75-85 days,
and 55-60 days in M. baccifera. The rate of daily culm elongation varies from 40-70 cm depending
on the species. All emerging culms do not develop into full grown culms. The natural mortality
of emerging culm appears (28-69 percent) in thick-walled and tall species, compared to lower rates
(9-37 percent) in thin-walled and small size bamboo species (Banik 1983). Such juvenile mortality

was higher in the later part of the growing season when storage food has been exhausted and
rainfall lower.

Physiological conditions (clump congestion, soil moisture, and food storage) and genetic make up
of each species and clump influence the rate of mortality of emerging culms. Proper thinning of

culms along with occasional irrigation and fertilization are important management practices to
minimize the juvenile culm mortality.

Culm Clump Growth

Generally three to five year old culms are treated as

mature and thus h 59).
Presence or absence of culm sheaths, ARO[ A L)

culm colour and branchine H
i o pattern are important
morphological characters for determining culm age of different bam;oo species Culnl::s with

sheathed.nodes are young. One year old culms of muli bamboo do not have branches, have only
four to six leaves at the tip directly on the culm nodes, and have sheaths th ch t h3 : des
Three to four year old culms are usually yellowish green and may have de; dr(;l]la‘kout t e_ns n
the basal nodes. Determinatipn of age is the major consideration in harv y ti aL. root “r;:S ﬁe
clump§ of B. balcooa, B. longispiculata, B. tulda, and B, vulgaris produy ‘t‘es x'ng bamboo. n‘t‘h

and diameter) of full grown culms gradually increase upto fifth ye: o .mfl grm\}h (hel‘t’.[
stabilizes or even declines (Banik 1988a). Year of planting, after that it
Therefore, in these latter species, selected fe

S€ven YCHIS 0 p]d i g' ' ‘ ] : I . .U ‘ ‘ .t .
3 - . n:,

planting stock has ht:tfn suggested for these species, In M.baccifera, t :
clump expansion continue even after the age of |5 e 4, both culm production and

The life of culms in the clumps is long (10-13 years) in B, b
short (5-10 years) in thin-walled (M baccifera, D, I“"Eiév‘-ttlu : i anteus, while it is
Jongispiculata) species, The life period of individu Dathus, D, pje

) - The il al culims seema grociliata, B, tulda, B.
fixing the upper limitofthe felling cycle of u species, Therefore cul‘u\t:\ tt"clan ol g
', s oft

Hi-walled species must

alcooa and D, gig
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be felled at three to four years of age, whereas felling of thick-walled species sometimes may be
delayed up to six to eight years of culm age.

Height and diameter growth of culm of M .baccifera is rapid up to four to_five years of planting;-

and a culm of this species dies within four to five ‘years due to aging effect. With this
consideration felling in this species may not be delayed at beyond seven to eight years of planting.

!
Most bamboo species are light demanders. However, in many cases, bamboo occurring as an
understorey exhibits poorer growth. Bamboo can stand fire and grazing to a limited extent due
to its well developed underground rhizome system.

Congestion and Coppicing

Congestion in bamboos is one of the most serious management problems. Damage by human
agency is probably one of the main causes of bamboo congestion. In localities where heavy and
irregular cuttings take place the frequency of congested clumps is high. When the young culms
are injured or felled many coppices shoots develop and clump congestion forms. Congested clump
shoots are whippy and thinner than the normal culms.

In extreme cases, if mature bamboo culms are not harvested in time they prevent new shoot
growth and as a result clumps become congested with degenerated culms. Cleaning/thinning
operations and even spacing relieve congestion in clumps and dense stands, promote regeneration
and also facilitate harvesting (Huberman 1959 and Kondas 1981).

Flowering

Bamboo behaves in a peculiar manner as regards flowering and fruiting. Generally, the plant dies
after flowering. The flowering and death of bamboo forest results in a marked shortage of raw
materials as happened during the nineteen sixties affecting the Karnafuli Paper Mills and rural
construction. Gregarious flowering and large scale death of bamboos is an alarming situation
facing bamboo resource managers. No information on the dependable symptoms of flowering are
known as a basis for forecasting the flowering year in bamboos at least one year ahead (Banik
1986). On the basis of their flowering behaviour bamboos can be classified into following three
major groups (Brandis 1906). However, a species may exhibit flowering behaviour in more than
one of these group (McClure 1966). The three classes are: annually, periodically (gregariously)
and irregularly (sporadically).

Incidence of flowering in bamboo appears genetically controlled rather than an environmental
effect (Banik 1980, 1986, Kasahara 1981, Watanabe and Hamada 1981). Therefore, a bamboo
species will flower after a definite period of vegetative state as determined by the genetic makeup
of the plant. Scientists (Ueda 1960, Uchimura 1980), till now, failed to stop or control large scale
death of bamboos in the forest due to flowering. Foresters have to face this natural calamity and
simultaneously manage this resource.

The exact period (seed to seed) of the flowering cycle of the species of Bangladesh are not
available. Estimates are based on analyzing the past flowering records of each of the major
bamboo species of the Country. The duration of flowering cycle (the gap between the two
consecutive flowering) in bamboo varies from one species to another, The period between two
gregarious flowering over the same area is believed to be constant for a species, thus establishing
its life cycle (Troup 1921, Ueda 1960, McClure 1966). Estimated ranges of flowering cycles of
different bamboo species of Bangladesh were found to be within 20-80 years but the majority have
30-50 year cycles (Hasan 1973; Banik 1981, 1987b, 1989, Banik and Alam 1987).
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i j i f the Countr
i xt flowering yearl of the major bamboo .spec:les 0 yon
ssible ne gy cycle) period. Bariala and barua clumps did

ted interseeding (flowering ( _ .
ing, so it is not possible to predict their next flowering,

Table 6 forecasts the po

the basis of their estimated !
not produce any seeds in their recent flowerl

Muli bamboo constitutes 70-98 percent of bamboo vegetation of the hill _forests of. Chittagong,
Chittagong Hill Tract and Sylhet (Choudhury 1984). The natural habitat of t_hls species is
restricted to the high rainfall hilly areas (250-600 cm per annum) of the World. This species with
a net-like extensive rhizome system might have been selected naturally in the region for protecting

ance, muli bamboo is the main raw

the forest soil from erosion. Besides this ecologic import
and also the principal material for making basketing and matting. The

material for rural housing
Mwﬂm and SPPM), and
for making high quality rayon. Thus,fwand economic viewpoints,mulim
is an important bamboo resource for Bangladesh.
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Table 6 - Major Bamboo Flowering Cycle Characteristics

Species/ Flowering Last gregarious Estimated Forecasted Flowering
Local name Nature flowering year Cycle Year
(Date) (Year)
Forest Bamboo o
Muli Mainly gregarious, | 1957-61 30+ 5 1987-1991 + 5, lnma-lly
rarely sporadic all hill forests sporadic then gregarious and
finally sporadic, 10-15 year
flowering wave
Mitinga Frequently 1977-79 Shishak 20+ 5 1997 + 5,1999 5,1998 5,
sporadic 1978-80 Adumpur, 2000 + 5 (frequently
and irregular, Lawachara sporadic through out the
occasionally forest)
gregarious
Orah Often 1967-72 Shishak 30+ 2 1997 + 2
sporadically, 1974 Rankhiang 2004 + 2
occasionally 1972 Rangarh 2002 £ 2
gregarious
Kali Sporadic and, 1978 (Pablakhali) 47 + 3 2025 + 3
occasionally
gregarious
Dalu Sporadic and 1974 (Kassalong) 45 £ 2 2020 £ 2
occasionally
gregarious
Lathi Gregarious, 1975(Cox’s Bazar) 50+ 3 2025 + 3
rarely sporadic
Village Bamboo
Barala Rarely in 1979 (a few clumps 80 + 8 Any time any where, but
flowering in Chittagong) likely to confine in a
state, no seed very few clumps
production
Barua Rarely in 1983 - 85 Isolated 40+ 5 Any time any where, but
flowering clump in likely
state, no seed Mymensingh to confine in isolated clump
production and Rangpur
Talla Sporadie, rarely 1985-88(Dinajpur) 204 5 2005 + 5
gregarious 2008 + 5
Pharua Gregarious, 1982-83(sporadic 50+5 2032 + 5
sporadic in Sylhet) 2033 £ 5
Lathi Gregarious and 1984-86(gregarious 45+ 5 2029 + 5
sporadic in the cultivation 2031 £ 5
of Chittagong,
Sylhet

ﬁf:'l,la:lizsusalaead?.s:arled sporadic flowering in the different areas of Chittagong, it scems the
:cp;rled | Z:rc.nnj: and the large scale death is imminent. In Burma, n}uh flowering was first
(Troup 1921 l({):t: u:lmg IIE.363-186'6 .(Truup 192_1). After !hut the specnes.hml been repfwrt‘ed
Lo s (1902-1:;35 m;n.lr'mg again in the area in 1902, Initially the tlowering was sporadic tu?r
ek ool el ) which became gregarious during 1910-1913, and then finally it was again
p o0 the last two years (1915-1916). In total, the flowering wave continued for 14 years
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. Troup (1921), species exhibiting
i whole forest area. Accordmg to ) - : |
(1002s1916) spreadlpg Or:’aetrutrr:ae(initial sporadic, then gregarious and fmal_]y agam_sporgxi,c? with
sulch 3-%hasi'ﬂr?‘zinfrll§wering wave can be termed as gregarious flowering speciles. similar
a long duratio

flowering wave could also be observed in Bangladesh.

: ing i i hittagong Hill Tracts, was reported to occur in 1952,
S mlfh ﬂ(:i“;:egrlmrtlign:xne;:?(;trtae%gstgyiﬁs(;p togl%gé or 1959. Thereafter, gregarious flowerin
B ;I::ontinued for two ybears during 1960 and 1961 (Hossain 1962, Hasan 1973). So the
:ﬁlﬁt?claicgfagowering wave in M.baccifera, in Bangladesh, tl.lou.gh not completely reported, c()u].d
be estimated as nine-ten years (1952-1961). The presel:lt incidence (1986 to 1992) o.f sporadic
flowering in muli seems to be the initial sporadic ﬂc;.we.rlng Phase of a 3-phase _ﬂower.mg nature
of the species. Therefore, it is assumed that the species is going to flower gregarlqusly in the area
within a few years. It is likely to maintain a flowering wave for 10-14 years, thi.it 1S up to the end
of 2000 AD. It also appears that the estimated gap between the last flowering (1952-61) and
present flowering (started in 1985-86) of the species is more or less 30-35 years.

All muli culms of different age groups present in a clump flower and die simultaneously. The thin
leafy branches produce leafless elongated floral shoots always at the apex. The inflorescence
produce one-sided pseudo-spikelets on the branches. Soon after flowering the leaves rapidly turn
yellow and wither, and the buds on the nodes of the branches also produce short panicles. The
species produce inflorescence in September and florets start blooming within two months in
November. Seeds ripen in April-May and seeding continues up to September. The weight of a

fruit vary from seven to 150 g. The seed germination is high (70.8 percent) under partial shade
while in the sunlight it is low 33 percent.

1. Gregarious Flowering Problems

a. Shortage of Raw Materials - It was reported that during last flowering in 1956-61, Karnafuli
Paper Mills suffered from raw material shortage due to the large scale death of muli bamboo in
Chittagong and Chittagong Hill Tracts (McClure 1966). So,the present flowering in muli bamboo
is likely to create similar conditions for bamboo resources in the coming years, as happened

earlier. Bangladesh pulp and paper mills have to use pulpwood during this period as an
alternative raw material.

b. Problems of Natural Regeneration -
died during 1978-79 at Sagornal Block of
the bambusetum of BFRI, Chittagong. S

Many clumps of Bambusa tulda flowered and ultimately
Patharia Reserve of Sylhet forest and also in 1983-84 at

imilarly Dendrocalamus longispathus fl in Koi
2 : owered in Koila
Block of Karerhat, Chittagong forest and at the bambusetum dut;-irf)o 1972-73 and 1977-79
respectively. Huge number of seedlino = i B

: g8 were produced naturally j
dropping of seeds from the flowering clumps of these two specieR) " (he forest floor after the

Observations show that factors like shade and w
regenerating seedlings (Banik 1988b). As ther
clump the forest floor was partly exposed t
regeneration of many vines and weeds
Beauv, Streblus asper Lour., Desmodij
regenerating bamboo seedlings

eed influenced the density
© Was no leaves and brape
0 the sunlight.

»Such as, Eupatorium odo
um trifolium De, and Mik
faced competition for the

and survival rate of the
d branches on the dead mother
This condition accelerated the
rzl.tum Linn, Imperata cylindrica
. 4nia scandens Willd, As a result
It survival,
It was also reported that the burning or clear felling of the (e

two to three months of seed dropping and Eermination hi “i .{ ead mothe
by destroying almost all the bamboo seedlings, 1In both I:k.”cd o
died within 7-12 months under complete shade conditio l'u -l-‘
trees or full weeds), lLeafless dead mother clumps pr I\u-'(u
seedings favourable for the repencrarjoy, pt'nt'css: lll‘l\llld\:‘r‘

r bamboo clumps with in

. hatural regeneration process
AMboo specieg al

cated due

I partial <h.
mt:“:\,"‘l_“hddc 1o the regenerating
* M2 (1977) observed similar
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problems for natural regeneration of bamboo seedlings. He added that it was not certain whether
the next generation would be a pure bamboo jungle or whether the bamboo area would be
reduced.

Young muli seedlings are comparatively tall (1.7-2.0 m), the stems are soft and tender. As a result
they usually break and get damaged if disturbed. So wild seedlings need protection from grazing
and disturbance. ,
c. Localized Famine - Muli bamboo being a member of the grass family is also monocarpic in
nature. It has been observed that the whole flowering clump die within one to two years of

flowering (Banik 1988b, Hossain 1962). During flowering, ripe seeds droop onto the forest floor -

from the master clump and germinate profusely. Seeds are eaten by rats, wild boars and other
animals. When flowering is completed the seed supply to the predators is stopped and as a result
rats and other animals are likely to migrate for food towards nearby agriculture fields partly or
fully destroying the crops and creating a localized famine condition for the people. It has been
reported (Soderstorm and Calderon 1976) that in the past flowering in muli bamboo created a
disastrous condition in Burma, Bangladesh and India.

2. Muli Flowering Management
A specific study on the natural regeneration of muli bamboo has not yet been made possible as
the species has just started flowering sporadically in the forests of Bangladesh after 1960. The
following management prescriptions have been made based on the information developed from
the studies on other bamboo species (Ahmed 1954, Banik 1988b, Seth 1954).

a. Bamboo Plantations - Large scale death of muli clumps as a result of the intensive gregarious
flowering in the forests is due at the end or beginning of the century. As a result the harvesting
of (dead) bamboos would rapidly increase. After that there would be sharp fall in bamboo outturn
due to the final sporadic completion of flowering. The forecast years are 2004-2010 in the Hill
Tracts and Chittagong, and 2010-2015 in Sylhet.

Such a shortage in bamboo can not be met within a few months or a year. At present seeds of
muli are available from the sporadic flowering and the reforestation of bamboo seedlings can be
geared up. Within the next 10 years these seedlings would produce merchantable culms and can
compensate the future shortage of bamboo. The details of seedling germination, nursery
management and their outplanting in the field have been discussed later in this report. Therefore,
raising of muli plantation should be started immediately in the hills of CHT, Chittagong, Cox’s
bazar and Sylhet.

b. Required Cultural Operation - Natural regeneration of bamboo under complete shade
condition is not possible. Like other reforestation works weeding and protection from grazing or
predation are important steps to be taken for the optimum natural regeneration and growth of the
bamboo seedling. Proper weeding and maintenance of the seedling enhance the growth and within
four to five years muli seedlings develop into merchantable clump, whereas it take 10 - 12 years
in natural condition. Though the work may involve expenditure, it will protect the bamboo
resource and maintain the success of natural regeneration. Bamboo seedlings are not available
every year and therefore need protection.

Partial shade condition and occasional weeding promote successful natural regeneration of
bamboo seedlings after each gregarious flowering in the forest, To provide partial shade to the
regenerating seedlings felling of dead mother clump must be delayed at least for six 1o nine
months,
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lings from the densely reg erve other plantation programs,

e d
Light thinning of bamboo see t wild bamboo seedlings can s

competition. These thinned ou
During flowering period millions of seeds of muli bamboo are availab]e_

inated for seedling raising. This algq
: fseeds could be collected and germinat :
Tl]efef_ore :ugergsz?oe; 2n(sjethe population of rat and other animals will also be undsar control,
?t:ms?::n:e:ozs seedlings can be planted in the hills either as pure or under the well thinned long
e

rotation plantations.

¢. Seed Collection -

Harvesting Prescriptions

Over exploitation by repeated cuttings of bamboos more than once per year from a unit area
of the forest must be stopped. In reality it is the field labourers \:vh_o themselves §elect, cut
and harvest the bamboos from the forest. Therefore, theyneed training :{nd .educat.lon by the
foresters about the existing bamboo cutting rules (Appendix 3). An audlo-wsual- aid may be
utilized to educate the labourers, contractors and permit holders before entering into the

bamboo forest for the purpose of harvesting. FDTC may conduct such training program for
e natural bamboo forests. Forest Extension D d NGOs may take the task of
:E;—mi;(éﬁ‘_’T—AWhe village bamboo groves, NGOs trainers may be trained by

FDTC/BFRI/Forest Extension or by all the th_rig_gg;c_m

a.

The areas of bamboo mahals in Sylhet forest are large ranging from 400-1,000 ha. The field
staff of related forest divisions are not sufficient to look after and supervise the whole felling
operations inside such big land areas. The big mahals may be divided into a number of small
mahals. Strict superior supervision must be ensured.

b. New roads and paths are to be established in the inaccessible areas of the forest to facilitate

the bamboo extraction. Construction of overhead ropeway may be useful as KPM did in the
Chittagong Hill Tracts.

c. Following the prescribed bamboo cutting rules properly produces negligible wastage.

Thorough supervision is needed to advise and guide the labourers. The present cutting rules
(Appendix 3) are perfectly adequate, if followed, to preserve and sustain the resource

During harv.esting a bamboo culm must be cut at the soil leve] and saw/ hacksaw must be used
to avoid sp}nting or tearing of the stem. The thin top portion of the bamboo must not be
chopped off and left at the forest. To encourage the labours to brine ful] bamboo by shoulder
load they must be paid a higher wages rates than at present. This will lead to a s)uiastantial

L=}
reduction in the wastage of bamboo durin 'be mentioned that the top and
contains longer fibres and the

butt portion of the bamboo which are now left at the fielg
i ]
IRET SERLIRES bua, s ts for producing quality pulp.

ctively, are essential ingredien
Besides this, to discourage the present pra
must be penalized if such wastage are foy
conditions must be rigidly incorporated i

ctice of wastage, contractors engaged in harvesting

nd by the Supervising authority. Cutting terms and
n the contract documents, )

ucated about the m

’ 0 ) a arlati
bamboo groves. Proper marketing and Processing facilities of

b et ol ot ey bamboo have .
through activating and establishing new, small seqle and cottape indht‘u %““f to be developed
As a result, bamboo will be regarded s 3 cash crop and 1‘.l§ . ‘u\\!rws in the rural areas.
management of bamboo groves will pay, Hters will know that intensive

dnagement and harvesting of
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Bamboo can be treated with inorganic water soluble preservatives to increase the durabiligy
in use. As a result, annual requirements of bamboos in the rural construction work will
gradually come down and over exploitation from the bamboo groves will also be discouraged.

BAMBOO HARVESTING

General

The bamboo vegetation in the forests and villages, are not similar. Bamboos in the forests usually
cover in large tract of land from valley, slopes and tops of the hills. In villages bamboos are
cultivated in the homesteads, usually the clumps are in few in number, rarely covering one-two ha
land. Village bamboos are, majority, in the plain land of the Country and clumps are owned by
the families whereas the forest bamboos are owned and maintained by the Government.
Morphologically, forest bamboos are thin-walled and comparatively smaller in size to village
bamboos. Besides these technical aspects, harvesting procedures in these two sectors are not
similar and therefore are discussed separately.

The agencies responsible for harvesting forest bamboos are as follows:

a. Karnafuli Paper Mills Limited (KPM) from their licensed areas in the forests of Kassalong and
Rankhiang Reserves.

b. Sylhet Pulp and Paper Mills Limited (SPPM) from their allotted areas in the forests of Sylhet
Forest Division.

c. Auction purchasers through their own agencies.

d. Permit holders for domestic uses and trade.

1. Karnafuli Paper Mills Limited

The area earmarked for KPM is 17,349 ha in the Kassalong and 3,3351 ha in Rankhiang Reserve

Forests. The harvesting of bamboos is done on a three year rotation using selection felling.

Normally, felling starts in October and lasts for about 120 days,in a season. Harvesting of bamboo
crops include a series of operations broadly divided into three phases as follows and charted in
Figure 2.

a. The felling of exploitable bamboo stems 0.3 to 0.45 meters above the ground, their
trimming and cutting into pieces for bundling then extraction by ropeway - shoulder load
and haulage to river side depots. -

b. Transportingofbamboo includes bunching and rafting from river side depot to the Kaptai
Bamboo Yard.

c. Chipping, handling and supply of bamboo from the Kaptai Bamboo Yard to
Chandraghona at KPM’s mill site by ropeway, rafting or by agricultural tractors and
trailers.

KPM carries out the extraction program by employing contractors using hired labourers. Bamboo
cutting is generally carried out in two phases - road side cutting and ropeway cutting. In roadside
cutting, cutters cut bamboo along the road extending to an average lead of 90-150 m. In ropeway
cutting, cutters cut bamboo extending to an average lead of 90 m on each side of the ropeway.
On average, a labourer can cut, trim, carry and stack 100 bamboos/day which is equivalent to
about 210 kg (Zahiruddin 1967) to 250 kg (Choudhury 1984), )

Bamboo cutting is a piece rate job, irrespective of age, size and quality, Felling is purely manual
using a sharp tool (bill hook or dao) for cutting bamboo stems three years old at or above 15-35
¢m from the ground level, Labourers are always tempted to harvest bamboos trom the easily
accessible areas, usually from the banks of perennial streams (chara). Therefore bamboos are
over exploited in these accessible areas, The over use causes a gradual degeneration in health and
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Figure 2 = KPM Bamboo Harvesting and Fransportation Flowchart
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size. Bamboos are seldom harvested from the steep slopes or inaccessible areas in the forest, and
as a result bamboo clumps in these areas remain undercut (under exploited) and congested
conditions develop.

_Moreover, labourers often cut bamboos 1.0-1.5 m above ground level, chop off the upper narrow
, portion 1.5-2.0 m, only harvesting the mid portion. The basal 1.0 to 1.5 m'is heavier and has more
piomass and the upper portion of the culm has longer fibre length much desired for pulp
production. In most of the cases these portions are left in the forest and not harvested even by
thé iy and paperedl authority. Choudhury (1984) estimated that about 50 percent of the total
length of the harvested bamboo is left on the forest floor.

After felling, the culms are pulled out of the clump, then limbed and trimmed for handling and
cut into pieces of 1.7-3.0 m in length for road or rail transport. Generally, 5.5-6.5 m, sometimes
8 m, pieces are transported through waterways. After felling, bamboos are tied with doga bamboo
(very young soft culm), or strings made out of bamboo into bundles of 5-10 pieces each, so that
each of the bundle can be carried on the shoulder. In the case of muli/dalu/ kalichari, 10 bamboos
are tied to make a bundle. But orah and mitinga bamboos are comparatively bigger in size and,
therefore, usually five stems are used for a bundle (Hossain and Sharwardy 1990).

A ropeway system consists of endless moving cables which are suspended at about 2.5-3 .0 m above
the ground at an interval of 18-25 m on trees or other supports. The cable is operated at a slow
speed of one m/sec by a 20-25 hp petrol/diesel engine. Maximum load given is 30-35 kg (green)
at an interval of about 12-15 m. The ropeway extraction season is approximately five months
duration from November to April. These bamboos are than stacked at the ropeway heads to be
carried by tractor trailers to the river site.

Tractors with trailers are used for the transportation of bamboos extracted by ropeways as well
as those cut along walking paths. The operations generally starts from November depending on
the good weather and conditions and lasts until the monsoon starts.

Alongside streams or charas 30 or 50 bamboos are bundled into pattas and then floated into the
water. When water depth is shallow the pattas are floated by constructing temporary earthen
dams, locally called godha, to raise the water level. At the beginning, small rafts of 10,000-20,000
numbers of bamboos are prepared and in the bigger streams up to the lakefront large size rafts
(100,000-150,000 pieces) are made and transported. These big rafts are propelled either by a
manual winch or tug boats. A contingent of 8-12 men can handle such big rafts in fair weather.
Rafting starts from November and continues upto March after which it becomes risky due to
cyclones and rains.

Bamboos harvested from Kassalong are always not possible to transport to the Kaptai depot in
the same year due to long distance. Therefore, KPM stacks bamboos in the riverbank depot inside
the forests. Bamboos also get lost during transit when the rafts are torn apart by storms or caught
in the narrow streams. It has been reported that on average 11 percent of total harvested
bamboos decayed in one year in the forest stacks and 7-19 percent got lost in the flood or rain
during the years 1971-1975 (Choudhury 1984). Such loss due to rotting can be minimised by
proper stacking and spraying of proper pesticides during storage. Proper care can also minimise
the loss in transit. Bamboo is also lost during transit when the rafts get caught in the monsoon
floods in narrow streams. In wide water courses the bamboo rafts may be torn apart by storms
and high waves. Choudhury (1984) reported about five percent loss in transit.

The average delivery cost of bamboo, 1976-77, from Kassalong and Rankhiang to Chandraghona
was Tk 490/ ADT including supervision charges (Choudhury 1984). The cost has gone up in the
subsequent years and reportedly was Tk 1,088/ ADT in 1980-81 and Tk 1,343/ ADT in 1983-8+.
During 1990-91 the cost of harvesting and transportation including royalty up to the mill is Tk
2,525/ ADT, almost double that of 1983-84 (A Hossain, 1992), .

(PROJ 372001/8) o

-

—

A Tl



— T

—— s

Papermill )
2. Sylhet Pulp and Fap e Sylhet Forest Division as an undergrowsy,

the southern part of th ion in Rajkandi, Patharia, Hararganj

- nt throughout . etati :
?:ggi?gﬁ ?orreessi and in some plantations or aiiaApcI:;r:i::dgForests are divided into bamboo mahyq
san 1 :
Rfs and Prithimpasha AF. Thesgeli?)?:;;%o extraction every four years. Bamboo mahals Identify

its un amboo extraction 3
thaeprassal the Arc 1 ater courses (or charas) that are used_for the b L Bttt nd
the catchment areas of the wa 2ra Mahal and Dholaichara Mahal. Sy ulp ang

h
ich they are named such as Surmac. —
;?;;r‘:xfihill;:'}s] (SP}lr’M) allotment is 12,150 ha in the Sylhet bamboo fo

a ' mahals from the Forest Departme_nt, the Mij
-y fvas aﬁi‘:lisielizrvgesilills);:;?ttraociobratlllllfoouogh tender. The permission for harvesting bambogg
3U[h°.my?fdpgrom Ist January to 31st December, with a gap of three m(?nths from 16th June tq
;g?;ai;uva st. This gap period is a closed season for harvesting. Cutting procedures are also
similar tguth;)se practised in the Kassalong and Rankhiang RF’s. Labour u;uglly make bundles
of 100 bamboos and stack then inside the forest. These are then t_ransporte y waterways on a
particular day of a week to the base depot on the bank. The size and number of the felled
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The cutting operation coupled with transportation upto the base depot on the stream bank is done
in dry weather. Transportation through water is done during the rainy season. A long distance
of over 300 km is to be covered to the mill site at Chattak. Part of this distance bamboo has to

be transported against the river current.

The entire operation is done on contract and the delivery cost including supervision up to the mill
site came to Tk 905/ ADT during 1980-81 and Tk 1,204/ ADT in 1983-84 (Choudhury 1984). At
present the cost has gone up. It varies between Tk 2,500 to 2,600/ ADT during 1990-91, similar
to KNM’s costs, (A Baten, 1992, Personal written communication).
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30 percent) of total bamboo of the auction coupe to the local permit ho-lders. The local demands
are also met by issuing permit of bamboos in the clearfelling reforestation coupe areas. Some of

the auction - auctioned bamboos are also sold to SPPM.

4. Permit Holders

In the Chittagong Hill Tracts, bamboos are mostly sold through a permit system issu-ed by the local
officers, specifying the quantity, area and the time limit. The royalty for the .quanmy of bamboos
is paid at the time of issuing the permit. After the completion of the harvesting rafts'are checke.d
by the Forest office and royalty realized for any extra bamboos taken out. The entire system is
a manual operation and is mostly located along the river bank or stream bank for ease of
extraction. Under this system bamboo is rarely cut beyond 1.6-3.2 km of the floating stream

banks.

Such bamboos are rafted or taken by boat by the permit holder to important selling centres.
These bamboos are mostly sold at Kaptai, Dohazari, Chiringa and the local markets near the
forests of the Chittagong and Cox’s Bazar Forest Divisions. At Kaptai, a substantial quantity of
the bamboos extracted by the permit holders get purchased by Karnafuli Paper Mills. This is the
cheapest method of bamboo harvesting but, due to the change of hands, the prices go up to
accommodate the profit of the different parties. This method only harvest bamboo in the
accessible areas along the stream and river banks.

The wholesale price, in 1984, of muli bamboos at different centres like Kaptai, Dohazari, Chiringa
(Chittagong) reportedly varied from Tk 2,000-4,150/ 1,000 culms (Choudhury 1984). The 1991-92
price went to Tk 3,500-Tk 5,500/ 1,000.

Village Bamboo

Bamboos in the village homesteads mostly occupy the backyard and the periphery of the holdings.
Village species are clump-forming, usually congested in nature with large, tall, branchy culms.
Moreover the mature harvestable culms (more than three years old) are in the clump centre.
Therefore, harvesting is more difficult and time consuming. This is partly compensated by the
higher price for village bamboo (Table 6). In most of the districts the price of a culm of barak
bamboo, the most useful and common species, has gone up three to four times within the last ten
years.

\Due to the price hike, the rate of felling of bamboos is increasing in some villages near urban
areas. Compelled by poverty and tempted by higher price, poor farmers also sell immature good
looking bamboos to traders. This practice ultimately destroys the clumps by gradually decreasing
the rhizome vitality. Thus, the landless and marginal farmers bamboo supply is decreasing and
less is available for house and fence construction. Previously, the bamboo traders could collect
and purchase local bamboos for the market. Now they have to move further into the rural area
to collect bamboos. Abedin and Quddus (1990) reported that bamboo traders at Kushtia Town
used to purchase bamboos from a village near Sadar Upazila as recently as four years ago but now
collect from Rajbar.i District. Similarly, traders at Rajshahi Town have to go to Kurigram,
T_hakurga9n_and Saidpur Districts to purchase bamboos. A few years ago they collected from
villages within the district or from Natore and Ishurdi.

In contrast, big farmers and absentee landlords in the Greater Districts of Dinajpur, Rangpur,
Rajshahi, Pabna,Jessore, Kushtia where bamboos are cultivated in the uplands as patcheson small
f;mns, do not u§u:1lly fully sell or harvest their bamboos, As a result, in this part of the Country
:::d?:s’t‘;: :;‘:j ‘:‘0;‘[ Cf’ﬂ.l;“lfd CU“'d“iU‘ﬂ-‘ [Cany culms are harvested from these clumps bamboo
B Barer e ccl Immature culms from the pcnphcr;t‘l zone as the owners do not supervise

vesting operation properly, Decreased numbers of Immature culms adversely attect the
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nharvested, mature culms die due to theij;

. lumps u .
i of the clumps. In the ¢ _— iti attracts insect

regeneratlvz Z::g?turtgtting in the rainy season. These unhygienic conditions $ and
over age an

fungi initiating diseases in the clumps (Boa and Rahman 1987).

h crop like rice oT jute._/According to

i nce crop not a cas :
[Most farmers treat bamboo as an insura p included meeting family

the survey report on farm forestry of 1988', the purpose of sale usually
expenses, payment of loans, marriage, festival, etc. (BBS 1990).

[Farmers in the west and north western part of Bangladesh also dig up the old ?}?d de;ad :r]};'ioénes

*to sell to the local brick kilns. Kiln owners purchase the bamboo rhizomes at bc rabe of T 00-
800/ T, while the cost of fuelwood is double that amount. For the last ten years bamboo fhlzofnes
are being extensively used for brick burning in these areas of Bangladesh. It bec0me- serious
concern to the Government. Questions are often asked why the farmer_s of the'se localities are
destroying their own bamboo groves. A personal interview of 50 farmers_ in the villages of Bogra,
Rangpur, and Saidpur showed that farmers only sell the old and dead Fhlzomes. They know tl}at
older rhizomes of a clump do not produce a new culm and eventually die, therefore, such practice
is useful to maintain the productivity of bamboo groves.

Considerable force is needed to pull cut bamboo out from the clumps. Once extracted, the culms
are trimmed to full length. There is no standard length to which bamboos are cut after felling.
The cutting length depends on the types of use. Sometimes the bamboos are cut into suitable
lengths for ease of transportation depending on the mode of transportation used. In road and rail
transportation, the lengths are cut to accommodate the space. In water raft transportation, full
lengths of bamboos are usually transported. If, however, boats are used, culm length is cut
accordingly.

Table 7 gives the average wholesale price of barak bamboo in important town centres in selected
years.

Table 7 - Annual Average Wholesaler Price of Barak Bamboo

Year | Dhaka | Narayanganj | Chittagong | Rajshahi | Khulna | Sylhet | Rangpu
r

1982-83 32 32 26 23 24 22 23
1983-84 30 32 31 30 26 27 23
1984-85 40 39 42 31 38 :g
1985-86 45 41 50 46 36 ii 24

SOUI'CC: 1989 Stalistical Year BOOk 01 Ba[l“]ad aneia S S :]Iul
) i F=) eSh. B 1 1 x
t] l}’ S[ (l ti l E ” [l ] : ul , 1 o: dESh Bureau Of Sta[l.th.._.

Issues

Reviewing the existing harvesting and 1r; :
5 transporta . .
issues: portation method of bamboos highlights the following

a. Over exploitation in the easily accessible natural forest
i es .

b. lnc()ﬂlplclt ulill?‘lli[ n i * . Ll ALY

¢, Resource wastage during harvesting any transportation from the §
1e forest,
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d. Ignorance of appropriate cutting rules for the village bamboos.

e. Both over and under exploitation of village bamboos causes resource degeneration.

BAMBOO SUPPLY AND DEMAND

Domestic Use

The reports of Douglas (1981),Byron (1981), Choudhury (1984?, Ohlsson (198%), and FAO (1986)
are important documents which have dealt with the consumption of b?mboo.m Bangladesh. All
these reports primarily use the survey report of Douglas (1981), v._rhlch .estlmated bamboo per
capita use at 35.7 culms. Without preservative treatment bamboo is unlikely to last more then
three or four years in external, and perhaps as little as a year when exposed to the atmosphere
and the soil (Liese 1985). Under cover it may last four to seven years. In rural Bangladesh
construction materials are very rarely treated with preservatives, therefore almost every year a
portion of the dwellings are repaired and replaced with new materials.

With the above consideration Douglas (1981) estimated the average durability period of bamboo
as 3.5 years. Thus his estimate of bamboo use was 35.7 + 3.5 = 10.2 bamboos/ capita/ annum in
rural house construction. By multiplying the figure with the rural population of 1981, the
estimated number of bamboo comes to 738.9 million. However, according to FAO (1986), the
national consumption of bamboo for construction for the year 1980 was 1.7 to 2.5 million tonnes.
This report did not give any conversion from weight to the number of bamboos, the standard
measure for bamboo. Therefore, it becomes difficult to accurately ascertain the consumption of
bamboos in terms of weight. In fact, with the exception of the paper mills, bamboo use is
quantified by numbers, including small scale cottage industries. It is more understandable to most
users if the supply and consumption data are given in numbers.

Byron (1981) estimated the consumption of bamboos as per the Douglas (1981) estimation of 10
bamboos/capita/annum. Choudhury (1984) also estimated the total quantity of bamboo
consumption per year for building construction. His estimation was 0.742 million ADT of
bamboos and according to him this is fairly close to Douglas’ (1981) figure 0.803 million ADT.

The Forestry Master Plan surveyed different regions of Bangladesh in 1992 to have a direct
statistical estimation of bamboo consumption including house construction and agricultural
implements. The FMP report presents survey results, contains a detailed description of the
methodology of the survey procedures, and an assessment of its suitability and limitations. Based
on this 1992 survey the estimated use of bamboo in rural building and fencing is 19.9 per capita.
Considering the lifespan of a bamboo as 3.5 years, as Douglas (1981) did, the number of bamboo
required for construction of rural building is 5.8 or 6.0 number per capita annually.

This reduction' from ten to six culms is attributed to the following reasons:
a. The price of Bamboo poles are high and becoming unaffordable to poor villagers.

b. 'I'h.e standard of living has increased and big farmers are now using other materials like
bricks and cement.

c. {\bscr_nce landlords are increasingly common and they are reluctant to repair their
inherited houses.

’ll)"’hus lh"c total estimated requirement of bamboo in rural house construction and fencing at the
ase year 1993 is 564.3 million culms (94.05 million rural population x 6). Regional estimated

bamboo fjcm;md on the basis of population density is as follows, Appendix 3 defines the regional
boundaries exactly,
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Million Culms

Region Million LUl
Northwest 148.8
Northcentre 107.7
West 78.7
South 64.7
Southeast 87.2
Northeast 72.0
Hill Tracts 52
Total 654.3

The use of bamboo in constructing agricultural imple.ments has also .beehn_ assif(s)f;dh;r; ;)he prfesem
survey of the FMP Project. The per capita consu.mptlon o_fbamboo in t'llls se ’ ;er;l- ound
to be 5.1 m. For fabricating various types of agricultural 1rr}ple_=ments villagers use oth thin ang
thick-walled bamboos. As most of these materials are used inside the hOl.ISB the lifespan of these
material is likely to be more than 3.5 years, assu-med as 4.5 years. I_t is als_o a§sumed_that an
average bamboo is 9.4 m long. Thus, total requirement of bamboo in fabricating agrlcul_tu’ral
implements at the base year 1993 is (94.05 million x 5.1 m = 479.7 million metres), 51.0 million
bamboos. Considering the life span as 4.5 years, the total figure comes to 11.4 annually.

For the purpose of obtaining a complete picture of bamboo consumption, bamboo usage in
structures excluded from individual households need including. These are religious buildings,
schools, shops, tea stalls, small factories and bridges. According to Douglas (1981) about 0.014
bamboo were in use for each person. Thus the present requirement of bamboo in this sector is
0.38 million culms (0.014 x 94.05 = 1.32 million bamboos + 3.5 years).

Besides the rural use of bamboos as construction material, manyurban houses are also constructed
with bamboos. The Population Census 1981 reports that 6.9 million urban households use bamboo
both as roofing and walling material. The average population size of a household during 1981 was
5.79 (BBS 1989) persons. Thus the estimated population in these household comes to 40 million.
Per capita annual bamboo use for house construction is 19.9 bamboos and the durability factor
1s 3.5 years. Estimated annual bamboo consumption in this sector is 22.7 million pieces (3,992,014

x 199 + 35). The 1991 census shows that the number i
of h 32 t
over 1981. Therefore, the estimated consu e e ey BL T

. mption of bamboo i i .
becomes 30.1 million culms. 3 O In this sector at the current yeat

FAOQ (1986) reported the use of bamboo as fuel
also mentioned that though the fuel usage of
structural material or tops

was 2.3 million tons for the year 1980. The report
bamboo is heavy, it consists mainly of old, rotted
NbO0 stands. Therefore according to
N0 any estimate. In summary, the

regional details). €ar 1993 is as follows: (Appendix + has

. Culms
Domestic Consumption Million
Rural Housing 564 3
Agriculture Implements '11 .;
Community Buildings Q'

" Total Rural §7(,41
Urban Housing 'm .l
Total 606.2
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Pulp and Paper Industry

Karnafuli Paper Mills Limited (KPM) was established at Chandraghona in 1953 for producing
30,000 ADT/A to meet the requirements of the Country. The mill was designed to use 100
percent muli bamboo as its fibrous raw material (FRM). The Government granted KPM exclusive
licence of 959 km reserved bamboo forests in the Chittagong Hill Tracts on 99 year lease. Later
in 1968, the original base area was revised to 510 km plus a temporary allotment of 114 km |
in total 624 km of bamboo forests in the Kassalong and Rankhiang RFs.
It is evident from the Table 8 that up to 1982 KPM used to receive more bamboos from the leased
forest than from the private source. After 1982-83 and specifically since 1985 the industry
depended more on private source for its bamboo requirement mainly due to the deteriorating law
and order situation in Chittagong Hill Tracts which minimised the extraction of bamboos from the
leased area of forests. Out of total bamboo receipts during 1989-90 and 1990-91, private sources
contributed 93 and 85 percent respectively. Presently, the mill uses muli bamboo and wood more
or less in a 50:50 ratio (Table 10). It is also important to note that village grown baria bamboo
contributes about 20 percent of KPM’s raw material needs. Muli bamboos are also purchased by
KPM from the auction purchasers and local permit holders as a private source.

The law and order situation in the Hill Tracts, specifically after 1985, has made KPM more
dependant on private source for muli. Figures show that during last five years (1986-87 to 1990-
91) on average 80 percent of the mill’s muli bamboo derived from private sources while only 20
percent comes from the forest (Table 10).

Table 8 - 10-Year Industrial Bamboo Use for Pulp and Paper

Karnafuli Pulpmill Svlhet Pulp and Papermill
Year Lease Private Total Lease Private Total All
1980-81 223 159 382 119 16.5 284 66.6
1981-82 22.0 14.7 36.8 7.0 15.5 225 593
1982-83 21.0 21.5 42.5 12.7 143 27.0 69.6
1983-84 13.9 16.9 309 15.2 15.1 303 612
1984-85 15.9 12.8 28.6 71 143 214 50.1
1985-86 10.0 275 37.5 28 22.4 25.1 62.6 _
1986-87 44 502 54.6 7.0 26.0 33.0 87.6
1987-88 12.0 398 51.7 57 232 289 80.7
1988-89 10.8 324 432 9.4 16.9 263 69.5
1989-90 32 42.7 458 72 227 298 75.5
1990-91 7.0 393 463 9.4 17.7 27.1 78.7
Total 143 313.6 456.1 95.4 204.7 300.1 761.4
Aver ADT/A 130 28.5 41.5 8.7 36 213 68.8
Percent 31.2% 68.8% 100% 31.8% 68.2% 100% 100%
Averl A€ 8,098 17,818 25917 5,422 11,631 17,053 42,969

Source:
* Hossain, A. and Sharwardy, M.(1990).
* Baten, A. Forest Manager, SPPM, 1992,

From 1980-81 to 1990-91 the consumption of bamboo by KPM totals 241,665 ADT and averages
41,470 ADT/A. This conversion is based on 625 bamboo/ADT (Hussain, 1992). An annual
requirement of 48,000 ADT, is equivalent to 45,000 ADT x 625 = 2592 million culms, KPM's
production target for paper and rayon pulp is in two phases, Phase T (from 1990-94) has a
production target of 42,300 ADT/ A before completion of the papermill BMRE, while Phase Il
(after the 1994 BMRE) indicates production target of 55,000 ADT/A.
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| the production target s
Table 9 summarizes KPM’s future requirement of bambo0 to fulfi

follows:
Onward
Table 9 - KPM Planned Bamboo Needs, 1990-94 and 1995
94/95
Item Phase I, 1990/91-1993/94 Phase 11 Af}tlear (1)?1
Paper Rayon Paper -_3_-(%-6
Target 34,000 1,800 40,000 ’
Raw Material _
Wood/Bamboo 72,000 6,300 84,800 ig,ggg
Bamboo only 36,000 6,300 42,500 ,
Buffer Stock - - 2,000 =
Total Bamboo 42,300 54,000

(a) 2.65 MT raw material/paper tonne
(b) 3.5 MT raw material/rayon tonne

KPM has capacity to produce 80 percent pulp. The rest, 20 percent pulp, comes from SPPM and
imports. The annual requirement of bamboo upto 1993-94 as per planned target is 42,300 ADT.
‘However the present requirement of bamboo, as calculated on the basis of the last five years
consumption, is 45,000 ADT/A (Table 10). This is taken as the annual requirement instead of
42,300 ADT/A considering two weeks buffer stock of raw material.

KPM, therefore, annually uses (45,000 ADT x 625) = 28.3 million culms before mill BMRE.
Thereafter, balancing modernization and expansion will increase production to about 55,000

ADT/A. Therefore, in total, 55,000 ADT x 625 = 34.4 million culms is the use from 1994/95
onwards.

Table 10 - KPM'’s Raw Material Use 1986 to 1991, (000 ADT)

Muli Bamboo
Year Bari
Lease Private Total ana e Total
1986-87 4.4 29.4 33.9 20.8 13.2 67.9
1987-88 12.0 24.9 36.8 14.9 13.8 655
1988-89 10.8 23.0 33.8 9.4 29 0 oy
1989-90 3.2 30.5 33.7 12.0 36.5 875
1990-91 7.0 38.7 45.7 6 21 4 67‘:]
Total 37.4 146.5 1839 517 _TIT,;T
-t 3 _D
Percent | 203% | 79.7% 160% | 3200 |
Ratio 50 50 T
L_'—‘_‘—-——._

Source: Hossain, A, and Sharwardy, M (1990),

During 1961 the Government began planting 1o ey
at Sylhet for the production of 15000 ADT/A
occurring reeds, In 1967, the production Larpet way
ADTI/A. Meanwhile, the availubility of reed dijg n

:l‘hlish the Sylhet p
{ pulp hasey on t
changed an the ¢
Ol materialize.

Wlp and Papermill (SPPM)

.he utilization of naturally

Tl‘”"“?”)’ increased to 30,000
‘e little reed available has
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gradually degenerated due to intensive biotic interference and ecological changes in the reed
lands. Therefore, the current raw material supply plan is:

m ADT/A Percent Pulp ADT/A
g:-r;boo 45,000 60 =18,000
Reed 15,000 20 = 6,000
Jute Cutting 15,000 20 =_6.000 r
Total 30,000

The mill began production in 1975. In accordance with the above target of production 45,000 ADT
of bamboo is the annual need. SPPM’s allotment, designed to work the area quickly, is set as

follows:

Item Hectare
Rajkandi RF 8,094
Prithimpasha AF 4047
Total 12,151

Since 1975, SPPM collection used a three-four year rotation. In addition to the Government
source, SPPM also procures bamboo from tea estates and local villages as private source (Table
15). Both the sources have contributed at 50:50 up to 1983-84. After that period the supply from
the forest gradually declined. At present it is down to 32 percent only. The total amount of
bamboo collected annually by the mill is around 27,000 ADT, well below the target of 45,000 ADT.
This indicates that the annual supply of bamboo requires improvement.

Maintaining the bamboo requirement of SPPM needs only 50 percent of the total raw material.
This means only 35,000 ADT gets used compared to 45,000 ADT. At the moment 27,000 ADT
bamboo is harvested by the mill so only an additional 8,000 ADT will be required to procure
35,000 ADT/A.

Cottage Industries

The Bangladesh Small and Cottage Industries Corporation (BSCIC) reports that the present total
number of village bamboo and cane products industries is 46,400. Mymensingh (4,470), Dhaka
(4,442), Rangpur (3,932), Sylhet (3,875), and Chittagong (3,332) have the maximum number of
industrial units out of total 20 districts surveyed (BSCIC Unpublished Report, 1993).

The amount of raw material consumed annually by these industries are not available from the
survey report. Only the value of the raw materials are given from which it is difficult to assess the
amount of material used per annum. However, it has been assumed that about 95 percent
(44,241) of the total number of industrial units are mainly dependant on bamboos as raw

materials. These industrial units have been grouped under the following seven different regions
of the Country from the main survey data report (Table 11).

Based on an analysis of.the BSCIC report of 1981-82 and 1991-92 the bamboo based cottage
!nd}xstrles quangladesh Is stagnant during the last ten years (Table 12). Only a quality product
is Immt_he condition of the industries combined with better marketing. .

(PROJ 372001/8)
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1991-92
Table 11 - Small Scale Cottage Industr Bamboo Needs

No. Annual
i Industries Culms
Region (Million)
Northwest 11,017 115
Northcentre 8,842 9.2
West 7,523 7.8
South 2,520 2.6
Southeast 6,872 7.1
Northeast 7,045 T
C H Tracts 422 0.5
Total 44211 46.0

(a) Basic assumption, 20 bamboos are consumed in a week by a unit of industry, cottage
industries operate fully during the lean season of agricultural activity, so requirement Is
averaged.

Transportation Industry

Boat and Bullock Carts - Both boats and bullock carts are the major means of transport in the
villages of Bangladesh. In the localities intersected by the rivers, canals and streams, boats are
the only cheap transports for people and movement of goods. This become more important during
the rainy season and flood. In the comparatively raised and drier localities of the Countryside
bullock carts are also important both for men and movement of goods. According to the last
available district statistics there are about 0.72 and 0.53 million boats and bullock carts in
Bangladesh (BBS 1983). Based on these statistics, the distribution of both boats and bullock carts
in different regions of Bangladesh is shown in Table 12.

Table 12 - Performance of Bamboo Based Cottage Industries

Item 1981-82* 1991-92°
Number Units 42,169 46,386
Labour Employed 125,960 138,556
Value of Raw Material Consumed, Million Tk 224 .0 Tk 246.4—
Production Cost, Million Tk 2372 Tk 2609
Sale Value, Million Tk 500.2 Tk 550.;“ ‘
Fixed Investment, Million Tk 98.8 Tk 122 8
souree: : S?:;:%;:}T;Srl:xi:'iP[x;gzélilge:? 1-9‘;05::)1:\.,%' BSCIC, Dhaka, Oct. 1983,

/

In boat and bullock cart cnnstr!wliun bamboo plays a vital role. Bo
platforms are made of both thick and thin-walled bamboos,
platforms, and cart yokes are also made of bamboos, On gver
boat and a bullock cart construction,  Durabllity of Batutia
estimated at four years, In bullock carts the durability is cong

B, At roofs, plying rods and
'.‘ ‘;llllall.-li])', cart shed roofs, cart
"¢ 10-12 bamboo are required in

0 in . .
id sk Comparatively low,
ered at five years
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Based on these assumptions, the annual requirement of bamboos for boat and cart cqnstructiqn
the estimate is in Table 13. As the estimation relies on 1983 statistics, a five percent !ncrease in
the total requirement has been considered for 1992-93. Presently, the annual requirement of
bamboo for constructing the boat and bullock cart is 3.2 million cu.lms. Generally, boa.t and cart
roofing uses thin-walled bamboos like muli, mitinga and makla. Thick-walled bamboos like barak,

jai, baro and farua occur in bullock carts.

| Table 13 - Bamboo Use in Construction of Boats and Bullock Carts

Regions
Item Year Nw NC West South SE NE CHT Total

Boat Nos. 1983 43320 124,206 324,933 144,390 64,977 18,038 2.464 722300
(6%) (17.2%) (45%) (20%) (9%) (25%) (03%) (100%)
Bamboo/ A 1983" 0.11 0.31 0.81 0.36 0.16 0.05 0.005 1.8
(million) 1903¢ 0.12 0.33 0.85 0.38 0.17 0.05 0.005 1.9
Bullock 1983 246,025 79.535 139,984 45,867 18,027 265 497 530.200
Cart Nos. (46.4%) (15.0%) (26.4%) (8.6%) (3.4%) (0.05%) (0.1%) (100%)
Bamboo/ A 1983° 0.59 0.19 0.34 0.11 0.04 0.0006 0.001 1.27
(million) 1993¢ 0.62 0.20 0.36 0.12 0.04 0.0006 0.001 133

ource: District Statistics, BBS 1983,

Notes:

*  An average of 10 culms per boat and durability four years.
®  An average of 12 culms per cart and durability five years.
¢ Five percent increase by 1993 estimated.

Rickshaw - This is one of the most economic transports in both urban and rural Bangladesh.
BBS (1991) reports that during 1989-90 about 0.19 million rickshaws registered in 20 selected
municipal areas. About 0.08 million rickshaws are present in rural areas. The number of
rickshaws both in municipal and rural areas comes to 0.19 + 0.08 = 0.27 million.

However, it is generally believed that about 0.4-0.5 million rickshaws (both registered and
unregistered) are available in Dhaka, and about 2.5 million are in other parts of Bangladesh.
Considering this figure, the estimated requirement of bamboo for constructing rickshaw hoods is:

3,000,000 rickshaws x 1.5, = 4.5 million bamboo

The average life of a frame is about five years, so annually 45 + 5 = 0.9 million bamboos are
required for this purpose. Thick-walled bamboos such as, bariala and barak, barua make hoods
and these are purely village grown species.

The. total national consumption in Bangladesh under different regions projected for the plan
period on the basis of 1991 population census and population growth trends, are shown below.
Appendix 4 contains regional estimates.

Million
Year Culms
1993 7093
1998 761.1
2003 815.5
2008 868.1
2103 901.5

(PROJ 372001/8) 1




Natural Forest Supply

esh. These hill forests occurring three

an lad . s
forests of Bang owing section discusses the

in the hill
Bambogy only natucally grovt = llage forest survey. The foll

of the zones recognized in the FMP Vi
annual outturn of bamboos from these Zones.

1. Chittagong and Cox’s Bazar Forests

This southeast region includes the Chittagong and Co:;;s B}azartFo;eéLEti:;igrglsi.s :;:zz;?::;f;gi
i ests 0

Table 8 that the quantity of bamboos produced from the 101 . s :

i i t of De Milde (1985) the total number
than those of Cox’s Bazar. According to the mver_nory rep’ror :
of bamboo culms/hectare is much higher in Chittagong’s Forests than those' of Cox’s BIazar. I’t
may reach up to 22,000 culms/ha of which 9,610 are mature and 12,390 are immature. In Cox’s
Bazar Forest the maximum number of culms reportedly is 10,380/ ha of which 2,670 were mature
and 7,710 were immature culms.

On average, the number of mature and immature culm per hectare in Chittagong forest is 4915 -
and 9,573 respectively. In Cox’s Bazar forests the average number of mature and immature culm
per hectare are 1,540 and 4,723 respectively. This indicates that the hlgh‘ forest types are more
open in Chittagong than in Cox’s Bazar regions. Bamboo quantity progressively deteriorated after
1988-89. This is mainly due to the excessive cutting of bamboos from areas close to human
habitation. Deterioration also occurs in the quality of bamboos seen when one visits the forests.

According to De Milde (1985), the amount of bamboo area is about 52,471 and 34,499 ha in
Chittagong and Cox’s Bazar respectively. The annual rate of area loss in these areas is about 3
percent (see Appendix 3). Therefore, the expected land area of these two bamboo forest during
the year 1993 is 42,900 ha and 28,220 ha in Chittagong and Cox’s Bazar, respectively. Like Sylhet
forest, the bamboos in these forests are being felled at a four year cycle. One fourth of the land
gets harvested every year. The eighty percent of mature culm in Chittagong and Cox’s Bazar are
3,932 and 1,230/ ha respectively. Assuming 5-15 percent decrease in culm productively, the number
of harvestable culms in these areas during 1993 comes down to 3,260 and 1,020 per hectare of land
in Chittagong and Cox’s Bazar, respectively. Thus by adding the production of these two forests
(42,920 ha + 4 years = 10,730 ha x 3,264 ha and 28,220 + 4 years = 7,050 ha x 1,032), 42.3 million

bambog is the estimat.ed annual potential supply. This compares with the production records
shown in Table 15, which show an average production of 28 million culms.

The ina.ccessible areas in Chittagong and Cox’s Bazar amount to 10 percent. Thus the available
supply is reduced by 10 percent due to inaccessibility. The recorded supply has been estimated
from the average of annual bamboo outturn from the Forest Divisions of Chittagong and Cox’s

Bazar (Table 14). By subtra'cting the recorded supply from the available forest supply unrecorded
supply of the Southeast region has also been estimated (see Appendix 4)

Ihe unrecorded Supp]y lS ma)dn]um 1] ] o o (' B b cau
0om fOTeSIS Of Chltta on ¢ ()X‘S azar nl,j.]l \ N
, N = > dl’ld < K 'pe s¢

siding very near th i c
bamboos and thus cause over-exploitation. ENErynEar the forest hring out wnreeorded

Supply projections for these areas take into account the following:

a, S{;(Jradic flowering in muli b
years resulting in a three
(1988/89-1998/99),

! lkLl i ‘

1 due to the sporadic clump death

b. About 10to 30 percent increase in outturn nu

mber is like
clump as a result of expected gregarions lowe el

y due 10 the ) ) ) 8
ring at the en e large scale death of th

dofthe century (1989/99-2003/ 04)-
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¢. Fall in outturn by 45-30 percent due to the final sporadic and completion of flowering in the
remaining flowering clumps (say from 2003/04-2009/ 10).

d. About 10-30 percent gradual increase in outturn number as regenerating muli seedlings take
10-12 years to attain merchantable size in natural forest condition (2009/10-2019/20).

Table 14 - Chittagong and Cox’s Bazar Production, (Million Culms)

Year Chittagong | Cox’s Number
Bazar (million)
1980-81 16.4 159 32.36
1981-82 9.8 15.8 25.61
1982-83 10.5 15.4 2593
1983-84 12.0 8.9 2095
1984-85 14.2 12.1 26.34
1985-86 15.6 - =
1986-87 9.5 16.4 2597
1987-88 203 126.3 3297
1988-89 30.1 1414 4424
1989-90 15.1 124.8 27.61
1990-91 11. 8 5.8 17.68
Total* 199 .4 129.7 279.66
Average 14.99 12.97 2797

Note : Source: Divisional Forest Officers of Relevant Forest Divisions,
Written Personal Commission, 1992

2. Sylhet Forest

Sylhet natural forest bamboo production averages 28.5 million culms. This part of Northeast
Region contains all the natural sources of bamboos in the area. This includes the Patharia,
Rajkandi and Hararganj Reserve Forests of the southern part of the District. Besides these, about
13 percent of the total outturn of the natural source comes from the unplanted fallow lands of the
existing tea gardens in Sylhet, Table 15.

In a few bamboo mahals (like Madabchara and Surma mahals) the quantity of bamboo outturn,
interestingly has increased gradually during the last felling years. Madabchara Mahal in Patharia
Reserve shows such a trend (Table 17). This increase is due to the availability of degenerated muli
bamboo known as Tengra muli formed as a result of intensive biotic interference. Earlier Tengra
muli was not available in the mahal as the human interference was less at least in the last 10 years.
It also indicated that previously Pecha bamboo were not harvested for trading purpose. Presently
this species is also being sold in the market due to the shortage and deterioration of the major
commercial species, muli bamboo.

(PRQJ 372001/8) KK
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Table 15 - Sylhet Fo

;ﬁ’———:—‘——_————_——
Sylhet Tea
: Forest — Garden Total
Division
Year S e
04 .
1980-81 10.7 1-3 31 44
1981-82 16.9 -9 0.9 4.8
1982-83 16.0 5 15 26.0
1983-84 15.0 9.5 T 193
1984-85 13.0 4.4 3-1 199
1985-86 15.1 1.7 5-6 505
1986-87 20.5 4.4 10-1 oy
1987-88 235 3.6 4.2 g
1988-89 145 59 1.1 e
1989-90 249 4.5 4-3 27.3
1990-91 16.6 59 ? .
Total 282.3
186.7 59.6 36.7
Total, 246.2 36.7
Forest 283.0
83.6% 164 %
Percent ° e 100.0% |

Source: Divisional Forest Officer of Forest Sylhet Division, Forest Manager of
SPPM; Personal written communication 1992,

Repeated cutting with little or no gap created a coppicing effect on the culm base and also
activated the culm buds on the underground rhizome. Thus, more shoots originated in the clumps.
These are thin and smaller in size and transformed into Tengra muli. Within the last 10 years the
total annual outturn from the forest shows a gradual increase in numbers harvested up to 1987-
1988. After that the outturn gradually started decreasing. Continuous cuttine of culms for a
longer period has weakened the vitality of underground rhizomes (Table 16). g

Drigo et al (1988) while inventorying the forest reserve of v ’
number of culms per hectare was 20,049 and 26,685 in highffc?r)enslte tarfgpl‘me? Pl thie Evacy:
Based on a very limited survey during field visit in 1992, the FMp e 10w Torest, respectively.
diameter at the base of an existing healthy culms are of 1.2-2.7 ¢m Stl.mates that the average
1,000 air dry culms in the Sylhet forest ranged from 16 to 1 : - Lrigo found the weight of

66 .
consider the weight of 1,000 bamboos as 1.6 ADT ADT. Pl'esent]y, SPPM authorities

. or slightly Jess. § : Lo
number of culms per unit area of bamboo maha] i deEnit)el)- a'm::;zrdg:‘ecl‘;(lratlon X‘ hea(lit.h 3':2
ncern. According

Drigo, the potential number of mature culms per ha w i
Rajkandi and Kulaura Ranges respectively. The average \t:-;i 113'91?(())}38’5:0 g 8 20
S 1&g, €r ha in 1988,

In most of the mahals the felled bamhoos gr
described carlier. However in some mahals (),
bamboos are always uncertain since the w

€ transporteq along wate
© extraction ang ¢p
arerways flow through 1n

! TWays and streams as
JpSponzmun of all harvested
dian territory,
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Table 16 - Tengra Muli Bamboo Harvesting in Selected Years. (Millions)

Species 1979 1983 1987 1991
Madabchara Mahal 43
Muli 34 4.8 4.4300 04
Tengra - - - 02
Dalu 0.08 0.1 0.09 .06
Pecha - - - 5.0
Total 35 49 45

Species 1981 1985 1989

Surma Chara

Muli 6.0 6.8 6.7

Tengra 04 0.45 0.6

Dalu 0.05 0.07 0.08

Total 6.4 7.4 731

Source: Bamboo mahal register of Juri Range, Sylhet Forest Division. Personal communication
Juri Ranger, April 1992.

Eighty percent of 14,910 is 11,930 and during the year this amount could be harvested from a
hectare of land. On average, with two percent annual deforestation (Appendix 3) and at four year
rotation the total bamboo land comes down to 3,059 ha during 1993 and the expected potential
supply would be 3,059 ha x 11,930 culms = 36.50 million culms. The annual culm yield from fallow
tea garden land is likely to be about 3.3 million number (Table 15). Thus the total expected
potential bamboo supply during 1993 from the Northeast Sylhet forest is about 39.8 million pieces
(Appendix 4). The recorded supply from the forest for the year 1993 has been estimated on the
basis of last 11 years (1980-81 to 1990-91) historical bamboo outturn data. Subtracting the
recorded supply from the available supply provides a basis for estimating the unrecorded supply
for each of the projected years.

Projecting the supply for future years 19898, 2003, 2008 and 2013, considers the following
assumptions:

- Yields decrease gradually 5-10 percent mainly due to over exploitation and repeated cutting
in different bamboo mahals.

- An initial decrease of 2-3 percent in outturn due to the sporadic flowering in muli bamboo
(say in 1994/95). Then the outturn of dead flowering clumps increases markedly and
continues up to the end of the century 1995/96-2002/03).

- Large scale death of clumps due to expected gregarious flowering and as a result the outturn
likely to increase by 5-35 percent (2003/4-2008/09).

- Sharp fall in outturn by 50-35 percent due to the final sporadic and completion of flowering
(2008/09 - 2012/ 13),
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3. Chittagong Hill Tracts

.. . - Hill Tract proy;
: ivisions in the Chittagong -t PTOvig,
Y i the different Forest Divisi 15 1 I outturn is h;
theeall'-n‘ia:tsoer’igzlms?lc;%;)yuzltaut;n;;(;?at area. Among all forest divisions the annua 1gheg
in Hill Tract South and Hill Tract North Division (Table 17).

Table 17 - Chittazonz Hill Tracts Production. (Million Culms)

T
Lama Total
Year Hill Hill Khagra- USF Kaptai Bandar- Bandar- (L]f_f:d (Now)
Tract | Tract chari (Ranga- PWP o Forest)
(North) | (South) mati) PWwP (ST ==
- 431
1980-81 227 4.0 - 12 1% - - ::: - 46.2
1981-82 25,5 42 - 0.2 17 203 o8 : % 385
1982-83 123 78 ] 0.9 17 - 2.7 - . 395
1983-84 12.8 54 . 33 1.5 - 3.8 8.7 e
1984-85 247 58 0.8 45 21 03 - 26 9.9 - o
1985-86 133 75 4.3 3.1 22 07 21 - e ;
1986-87 42 9.7 49 4.8 35 . 39 2.8 i3 o
1987-88 16.0 8.9 48 5.0 44 1.0 44 7.5 18.9 i
1988-89 13.7 11.7 24 159 5.0 2.4 45 6.8 144 68.8
1989-90 16 115 45 7.6 7.0 3.2 55 2.0 9.6 573
1990-91 26 163 7.1 9.5 52 39 5.7 4.4 64.4
Average (of 1986-87 to 1990-91) 22

Source:Relevant DFQ’s personal written communication, 1992.

The Kassalong and Rankhiang
therefore the annual bamboo o

Lama have the next higher annual outturn of bamboos.

been controlling the vast USF and also harvesting bamboos every year.

0 inventory reports have given

U areas in the Chittagone Hill T
. . : racts. wever,
assuming that the number is about 30 percent higher than that of Chit?aggn(, forests. the e}itoimzted'

= s

harvestable culm yield is about (3932 + 30 percent of 3,932) 5110 culms/ha, The estimated

potential supply in 1993 is about 21,830 ha x 5110 = 111.6 millio ;
reduction is due to inaccessibility and about 16 N culms. A 20 percent supply

exploitation is also estimated. Thus th
(Appendix 4) is 128.7 million culms,

any estimate of bamboo production from unj

However, the recorded supply during the last five years (1986-87 1o

forest divisions of CH'I: and KPM, is the basis for the recorde 1990-
This totals 62.0 million in number (Appendix 4). The unrecore
from the available and recorded supply from this forest ¢

ds 91) from the different
SUPPly data for the year 1993.
was - "WPPlY has also been estimated
v done i e Sylhet estimate.
Besides the above, other assumptions he)

ped quantify the
during the plan, These were;

h[-([lt‘L‘t S t‘Stimated bamboo suppl);
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Sporadic flowering in muli bamboo started in 1986 and likely to continue for six-ten years and
the law and order situation in the Hill Tracts is expected to improve gradually. The
cumulative increase, say 5-7 percent in bamboo outturn occurs in 1986/ 87 to 1996-97.

Expect about 15 to 35 percent increase in outturn number largely due to massive death of
clumps as a result of expected gregarious flowering at the end of this century (1996/97-

2001/02). ,

Sharp fall in outturn by 50-35 percent due to the final sporadic and completion of flowering
(2001/02-2007/08).

- Forecast a 10 to 30 percent gradual increase in outturn number as regenerating seedlings
mature. This usually takes 10-12 years to produce merchantable sizes of culm in natural
forest conditions (2007/08-2017/18).

Village Forest Supply .~

Almost all households of Bangladesh excepting the coastal and lowlying areas cultivate bamboos.
On most parts of the deltaic plains of Bangladesh, the villages consists of houses built on earth
mounds as protection against seasonal flooding. The mounds also usually contain a multi-storied
canopy of bamboos, climbers, palms and trees.

FAO (1982) summarized the 1980 inventory of the village forest resources of Bangladesh. The
report estimated that village bamboos totalled 198.8 million mature culms and 558.1 million
immature culms, equivalent to 2.5 and 7.5 standing bamboos per capita, respectively (Table 18).
The Forestry Master Plan Project made a village resource inventory. Fieldwork occurred from
mid January to mid April 1992. The survey estimated the total number of standing mature and
immature culm at about 443.8 and 611.2 million respectively. The per capita standing mature and
immature bamboo from the new survey are 4.3 and 7.0 culms respectively. The present survey
shows that both total and per capita number of mature culm increased significantly, more or less
double those observed in 1981.

The FAO enumeration fieldwork occurred from May 1980 to March 1981. This means the survey
period covered both the growing (emergence of new culms) and rest period of the clump. The
present survey took place just prior to the appearance of new culms, i.e. during the period of the
year when the total number of bamboo culms is at its lower side, when harvesting is almost
completed.

The increase in the number of mature culms also indicates that culms are not fully harvested in
due time from the clump. In other words, harvestable culms are left in the clumps. Increase of

mature culms are high mostly in the northwest, west, and northeast regions of the Country (Table
19).

Per' capita number of mature culms is highest in the bigger land holding of these areas. This
indicates that big farmers do not harvest bamboos properly from their groves (Table 19). Big
farmers of these areas are mainly absentee landlords and in most cases only the old parents or
grand parents reside in the village. Asa result, harvesting of mature culms is not done properly
in due time and the overall maintenance of the bamboo groves is neglected. On the other hand,
sm:fll farmers usually stay in their homesteads and they harvest mature bamboos in due time and
their clumps are more productive, As a result in their bamboo groves the ratio of per capita
production of mature and immature culm is in between 1:2 to 1:3, where it is less than 1:2 in the
bamboo groves of big farmers, Morcover, bamboo Is treated as an insurance crop never as a cash
crop like rice or jute, and therefore, is not harvested adequately, The above facts explain the
increase in the number of mature bamboos during the last decade. Development of steady
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Immature Culms
l e
Mature Culms 1981a 19915
1981* 1991° —
. , Million Per
: er
SRy Million | Per | Million | Per | Million Cal;ita Capita
capita Capita
2495 103
Northwest 63.7 3.3 152.7 6.3 171.3 22 115.2 6.6
Northcentre 39.5 24 61.0 3.5 ALN 9.0 80.0 6.3
West 52 2.8 932 73 1137 5-0 592 56
South 9.6 1.4 372 33 34.1 3'9 30.9 2'2
Southeast 17.8 1.5 32.0 23 452 9-2 76-4 6.5
Northeast 240 29 67.6 5.8 ’ .
Total, 189.8 25 443.8 43 558.3 7.5 611.2 1.0
exclude 1
CHT
Note:
Mill No. = Million number
No/Cap = Number per capita, based on 1980 and 1991 population

Hammermaster (1981)

Statistician Report, Forestry Master Plan Project (ADB TA 1355-BAN), 1992,

The indicated deficit in 1993 is 50.0 million culms, rising to 325 million by the
Year 2013. -

b

The north and southeast region of Bangladesh exhibits the least

. amount of bamboo (both mature
and immature). This appears related to occasional adverse cyc

lonic wind and saline soil.

The FMP survey started in mid-January and finished by April.
bamboos from October and may continue upto June. Therefore,
amount of mature bamboos have already been harvested befor
1992 surveyed areas. It is very likely that the number of matur
was less than the real number. Based on discussion with the far
April are the two peak periods for bamboo harvesting.

30 percent of harvesting are carried out in these two peri
is being done in other months. So it is likely that 50 pere cia _
been felled before the later survey. As a thumb rule,p(meet?ltir%f(?fa:gzsttable culms had alre_ad)
clump get harvested in a year. The total number of culm counted in 199,,°Fd1 cul‘ms present mnd
and immature, is 1,054.9 million. With the above ASSUmMption, one thiv Including bath mature
(10549 + 3) is 351.6 million which can be harvested 4 » ON€ third of the tora] bamboo

; A nnually, 50 pe e
in the survey. Therefore, after adding 50 percent of 35].6)mi”_pnrcem of which is not counted
the existing

o 10 N s
annual harvestable bamboos comes 1o 5275 million culmg n (1758 million)

e the counting of bamboos in the
€ culms counted during the survey
mers October-Januarv and March-
Thus, it is assumed that 50 percent and
ods respectively‘ and the rest 20 percent

The FMP assumes that the present condition of village prove vield i
work to further improve the plantation and managment ucti\-it-ic (4 Continyeg

if n " nt
S are t 0 developme
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Table 19 -Per Capita Village Bamboo Resources (1991) By Land Ownership

Property Size (ha)
<0.20 >020-<1.0 | >1.01-<3.0 >3.03 Weighted
Regions Mat | Imm | Mat | Imm | Mat | Imm | Mat | Imm | Mat | Imm
Northwest 3.6 6.9 7.8 134 | 11.0 17.8 184 | 242 63 10.3
Northcentre 1.7 3.8 5.4 9.6 66| 12.2 10.1 143 3.5 6.6
West 2.5 63 35 9.2 6.1 136 109 | 222 73 6.3
South 4.0 59 3.8 6.6 32 58 4.6 6.7 35 56
Southeast 1.4 1.5 33 30 47 4.1 6.4 54 2.3 22
Northeast 4.1 43 6.4 7.1 11.2 | 13.1 8.9 12.7 5.8 6.5
Weighted, 2.7 4.8 53 8.6 76 120] 11.0 15.6 4.3 7.0
All
Note: Mat = Mature culm, Imm = Immature culm

Source: Forestry Master Plan Project village inventory survey

v%y-Demand Balance

The estimated total national bamboo supply in the year 1993 is 656.2 nyillion culms. The available
forest supply is 128.7 million (20 percent) and the rest 527.5 million (80 percent) is coming from
the village source (Table 20). This only confirms that the bulk of the bamboo are being produced
by farmers not foresters.

In Table 20 the potential supply gets reduced by two percent annually to reflect deforestation area
losses. Inaccessible areas in Chittagong and Cox’s Bazar account for 10 percent supply reduction;
the percentage in Sylhet is 20 percent. After large scale bamboo death resulting from gregarious
muli flowering, this reduction for inaccessibility declines. The reduction for over exploitation and
poor management varies from five to 15 percent depending on region. Appendix 4 has full details

by region.

Table 20 - Bamboo Supplv Demand Balance (Million culms)

Source 1993 1998 2003 2008 2013
Natural Forest Supply
Potential Supply* 163.7 222.1 293.6 138.8 65.7
Less: -Inaccessible® 338 -38.0 -48.7 -219 -83
-Overexploitation® 312} -3l4 -16.6 -6.6 -12.3
Available Supply 1287v] 1523 2283 1103 494
Recorded 1123 132.9 198.9 918 2.6
U_nrecorded 16.5 e 394 204 18.5 6.8
Village Forest Supply 527.5v4 5275 5275 5275 SYTLS
Total Supply 656.2 679.8 755.8 637.8 5769
Demand 7093 761.1 815.5 868.1 901.5
Surplus/ (Deficit) -53.1| -813| -59.7| -2303| -3246

Includes inaverage 2 percent area loss annually
10-20 percent less due to inaccessibility, about 10 percent in Chittagong and Cox’s
Bazar forest, and 20 percent in Sylhet and CHT. After large scale death ot bamboo
due to greparious flowering from the year 2003 the less in supply due to inaccessibility
become comparatively low,

Similarly about 5-15 percent decrease in the outturn due to the over exploitation and
absence of management,

(PROJ 372001/8) 1
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PLANTATION METHODS

General boos which o
mbooO ccur

. o all forest ba o

Bamboos are planted regularly in the villages compared t rce because of their vigoroug

: al resou
naturally. In the past bamboos were considered a perpetu

in reduced yield anq
:tation resulted 1n T ’
v i i However, uncontrolled exploitatl resu thi Bovertmnes
egetative regeneration. However, onomic importance nt

deterioration in quality. Considering both the ecologic ar}d ecb o the forest and private lands,
recently emphasized the need of raising bamboo plantations bo

The major impediments in raising large scale plantations are:

: ing interval.
a. Unavailability of bamboo seedlings every year because of its long flowering

i i i inati i jour.
b. Little is known about bamboo seeds, their germination and seedling behavio
c. Easy and mass macropropagation techniques are unknown.

Beginning in 1975, BFRI conducted research on the development of simple p'ropagation Fec_hniques
for the major bamboo species of Bangladesh. This research generated some Importar}t silvicultural
information (Hasan 1977, Banik 1980, 1984, 1986, 1987a, 1987b, 1991). These studies developed

seed germination, viability, sgedling raising, and different vegetative propagation techniques for

the different hamboo species of the Country.

BFRI raised a four ha plantation of B. tulda and D. longispathus during 1978. At the same time,
the Institute raised plantations of these species in the Chittagong Forest Division (2.5 ha) and the
Pulpwood Plantation Division (2.0 ha). These three patches of bamboo plantations were the first
bamboo reforestation programs in the Country. During 1982-1991, several patches of plantation
of different bamboo species were also raised successfully from seedlings and branch cuttings in the
forests of Chittagong, Ramgarh (Datmara), Bandarban, and Sylhet. Plantations began also in the
villages of Patiya, Satkania and Chunati and on the canal banks of Nandigram of Keochia
Sitakundu, Chittagong Cantonment area, and Kamalganj village of Srimangal. The success of such’

small scale plantation firmly indicates the possibility of raising bamboo plantation in the forests
and villages of Bangladesh with the presently available technology.

In this regard, two Bangla bulletins, one on cultivation and management m
i =4 eth

another on prerooted and prerhizomed branch cutting techniques (BARC 109%81§BFR{,11-990) and

proper technique. The following sections summarize the existine knowledg established Fhe

techniques. & g€ on the plantation

Seed Propagules
1. Seed Characters and Collection
Seeds of bamboos are very different, both in size and w

The seed of muli (M .baccifera) bamboo is large (tennij
small, grain like and wheat coloured,

eight depending

s ball size) whils o ¢ SPecies (Table 21).

In other species seeds are

(PRQJ 372001/8) 10




Local Name

Forest Species
Muli

Orah
Mitinga
Kali

Lata

Village Species

Bariala, Barak

Barua, Bhaluka
Talla, Tarala

Pharua, Bethua

Table 21 - Seed Characters of Some Bamboo Species

Seed Shape and Weight

Large and obliquely ovoid, thick fleshy onion-shaped and the apex
terminating in a curved beak, green with smooth surface, The
weight of a seed varies from 7.0-150 g, length from 35-110 mm and
diameter from 22-60 mm, 45-70 seeds (aver/kg).

Small like coriander seed, 1,350 seeds (aver) per 10 g.
Small like wheat grain, 150 seeds (aver) per 10 g.

Small like wheat grain, 265 seeds (aver) per 10 g.

Like chest nut or betal nut. The weight of a seed varies
from 2-20 g.

Do not produce seed

Do not produce seed

Small like wheat grain, 145 seeds (aver) per 10 g

Small like wheat grain, 1,250 seeds (aver) per 10 g

Lathi Small like wheat grain, 515 seeds (aver) per 10 g
Kanta Small like wheat grain, 1,325 seeds (aver) per 10 g
Tetua Small like wheat grain, 151 seeds (aver) per 10 g

Seed production per clump varies from 30-80 g in Kanta, 15-17 g in Tetua, and 40-90 g in Orah.
One full grown clump of muli bamboo produces 5-7 kg seeds during flowering time.

Seed Collection is a vital component since bamboo flowers irregularly. In all the species, mature
seeds drop on the ground becoming exposed to predators such as birds, especially chickens and
pigeons in the homestead, and rats, porcupines and wild boars in the natural forests. Birds and
squirrels also eat seeds on the plants. Seeds require careful protection and collection both from
plants and the ground. Generally, seeds produced in the early part (mid-February - May) of the
season are healthy and more viable.

2. Seed Germination, Longevity and Storage
Bamboo seeds germinate a higher percentage under shade than in direct sunlight (Table 22). Seed
should be sown in the polythene bags just after collection. The germination media (soil and

cowdung 3:1) should be wet but not waterlogged. Seeds start germinating within 3-7 days of
sowing and continue up to 15-25 days.

(PRQJ 372001/8) 41
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) ity Period
Table 22 - Seed Germination and Longevity Perioc—

- Gemination Percent Longevity
Species Under
Name Sunlight Shade Period (days)
Mitinga 30.7 58.2 35
il 334 612 55
Mol 33.0 798 35
s 236 49.5 40
Kali 39.0 . 50
Tetua 26.0 40.2 35

Observation of muli shows that seed weight has a significant ef:fect on seedling s1_.1rv§val. Seedlir
survive up to 70-75 percent when raised from the seeds heavier than 50 g, while it drops to 5
percent when raised from light weight seeds (7-16 g).

Bamboo seeds are short lived, losing their viability within one-two months. Mitinga seeds can b:
stored upto 18 months by storing over silica gel in a desiccator. At normal room condition th:
lifespan of muli seed is about 35 days. It can be increased up to 45 days when stored in an air

conditioned room. The seed longevity can further be prolonged upto 60 days when stored with
dry sand in jute bags.

3. Seedling Nursing and Management

Initially, seedlings do best in partial shade compared to direct sunlight.

the seedling should be discouraged. The emergence of shoots is successi
bigger and taller than older ones. The germinating plumules are ver
and thick (4-6 mm) in muli. Within 1-4 weeks plumule elongate rapidl
leaves arising alternately.

Complete shading over
ve. The new shoots are
y thin (1-2 mm) in miting
y into a stem bearing single

The stems of mitinga, orah and pharua culms are more or less woody in nature, but muli has soft
stems with vigorous growth. Muli seedling become much elongated (175 = ’and bk (Rt
diameter) at three months of age. ¢

A rhizome system starts to develop in the seedling after ONe-two months of o inati nd &t
a young stage the rhizome movement is strongly geotropic. Therefsre oo tc;n aermm:dtlon_. :1Q o
rhizomes of a seedling penetrate the neighbouring polythene baos Ot‘otil e m_xrserles {ocjt. .
a mass of twisted and intertwined roots and rhizomes of Seedaiin(‘q Aer :Qeedlmgs. This Lrear;é
rhizomes are damaged at the time of transportation. Frequent Shia‘i-nn Sfd resph, t!le roots 3

to another helps in minimizing the root rhizome imermingnnn it Sy bf‘ seedlings tron_1 one bed
regular weeding and daily watering at nursery stage. * TSery stage. Seedlings ne?

4. Wild Seedlings

Wwild seedlings of bamboo, look like rice or wheat seedlings, Tp
just below the flowering mother clumps, Appearance of seo
time forms a thick mat on the ground, These densely popul
wilderness for survivul.A Y A%
al'ne
(e

@ afeaa (1,070 i
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These seedlings should be thinned out to minimise the co.mpetitio_n. :I'he u{ild seedlings so
collected should be brought to the nursery and transplar}ted in the soil mixed with cowdung and
stored in polythene bags. At the beginning, keep seedlings under shade for thre.e-ﬁve d?ys for
hardening. Then place them under partial shade. Tv_.fo to fgur _leaves stage of wild seedlings of
mitinga and orah are best for collection, while in muli germinating seedlings are best.

Both artificially and naturally raised seedlings can be multiplied by rhizome separation known as
macroproliferation of seedlings. One five month old mitinga/orah seedling may yield three-five
multiplied seedlings. Thus, every year bamboo seedlings can be multiplied to increase the number.
However, muli seedlings can not be multiplied because the species usually possess one stem up
to nine months of age.

For better survival (about 80-90 percent) in the field, less than one-year old seedlings should not
be transplanted. Plant the seedlings out during the rainy season.

Vegetative Propagules
JPrerooted and Prerhizomed Branch Cuttings

These are branch cuttings having spontaneous in situ rooting and rhizome at the swollen base
(Banik 1980, 1987b). This type of cutting is common in the case of most of the thick-walled
cultivated bamboo species in Bangladesh. Artificial induction of roots and rhizomes at the branch
base is possible by chopping the culm tops and removing all newly emerging culms. Aerial roots
and rhizomes of such cuttings are not always fully active. Therefore these cuttings have to be
collected from the nodes of the standing culms during April to June and be placed in the sand
media of propagation beds (Figure 3). A propagation bed is a 3-layered sand rooting media.
Each layer is 7-10 cm deep and made up of:

- Gravel and large size sand at the bottom.
- Medium size sand in the middle.
- Fine sand at the top.

In each layer clean sands are placed so that bed remains well-drained. A propagation bed is 12
m wide and 12 m long in size, situated on level ground in the nursery. Such beds are also
constructed on cemented platforms with low brick walls at the sides and edges.

Place the collected branch cuttings from the culms on the sand media and maintain overhead
misting for one month. Within 30 days, each of the prerooted and prerhizomed branch cuttings
produce profuse active roots in the propagation bed.

Once rooted, the cuttings are transferred to polythene bags and kept in the nursery. Practice
regular weeding and watering of the cuttings int the nursery. Like seedlings, maintain cuttings in

the nursery at least up to the next monsoon. Survival of these types of cuttings in the field is high,
almost 85-90 percent,

Planting offsets is the most common method of propagating village bamboos in Bangladesh. An
offset propagule is composed of basal parts of a culm along with an underground rhizome portion
(FJEUFC. 4). This method applies when cultivating a few clumps in the accessible area, Large scale
plantation offset method is not practicable, This method is costly and seedling availability in large
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numbers is very limited. Moreover, offsets are heavy and therefore transpon;tation is difficult and
expensive. Offset planting success in thin-walled bamboo species is relatively poor_and.v.anes
greatly from species to species. Success is normally 5 percent in muli and 9 percent in mitinga.

Offsets from one-two year old culms give better results as the rhizome are young, vigorous and
possess active culm beds. Culm buds on the rhizome of older offsets (four-seven years of age) are
mostly dead and therefore they fail to produce new culms. March and .Aprll are the most
favourable time for offset planting as culm buds in the rhizome become active during that time
due to an increase in temperature and humidity. The desired length of the culm part of an offset
is one to 1.5 m with three to four nodes bearing viable branch buds.

Field Planting

Villagers commonly cultivate bamboos on their homesteads, canal banks and marginal lands for
their everyday use and needs. In the wild, the underground rhizome systems with roots binds the
soil and thus help in preventing the soil erosion. The following factors need considering for site

selection:

- Bamboo do not survive under deep shade.

- Bamboo do not survive in saline habitats or water logged conditions.

- Planting site should be well-drained, moist and preferably rich in organic matter.

- Northwest part of the homestead is the most desirable site for bamboo because the
planted clumps act as wind break.

- New canal banks are also good sites.

- Lower slopes of the hills are good planting sites, upper slopes have to be avoided.

- Under planting may be done in the well-thinned or widely spaced forest plantation.

Usually June to August are the best months for planting bamboo seedlings and cuttings. However,
offsets need planting just after collection, therefore April-May is the best time for offset planting.

Pits of 30 cm cube are dug at Sm x 5m spacing. Therefore in a hectare, 400 propagules are
necessary. In the hills, planting pits are dug by spot weeding. No clearfelling is necessary. Fill
pits with cowdung (four-five kg), urea (10 g), triple superphosphate (10 g), muriate of potash (5
g) and soil one week before planting. If there is no rain, watering is preferable just after planting
especially in the homestead and marginal land. In the hilly forest lands watering is not possible,
therefore planting should be done in the rainy days.

After care in the field is important. After planting in June - August, three weedings and vine
cuttings are done in the first year, and two in the second year. Afterwards one thorough weeding
has to be done every year around the planted clump. Weeding may be avoided by cultivating the
legume crops (arhar, bogamedula etc) in between the planting rows. Mulching around the planted
seedling has to be done after soil work, before the annual drought period. On the homestead and
In mi_lrginal lands, simple irrigation of planted cuttings/seedlings by a bucket of water once a
fortnight during the drier months of the year is adequate.

Thin d?ad and weak culms out to make room for the emerging culms, Apply insecticide, especially
10 cuttings as and when necessary. Spray heptachlore, dieldrin, chlordan when the clump is
affected by white ants, Seedling of forest species (muli, mitinga, orah ete) are generally resistant
to the insect/ fungi attack, )

Yields

"-;-P':CI 4 bamboo propagule 10 produce merchantable size culms at the fifth vear of planting. On
l" * - @ i I 3 » . 3 . .
dverage, st the beginning three culms may be harvested from a clump of a thick-walled species.
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As-mentioned earlier, harvest culms at three ¥
clumps/ha effective harvesting occurs from 133
culms (133 clump x 3 culms) from one hectaré o
one more culm per clump is produced annually up

become more or less steady (Table 23).

In the case of thin-walled muli species, about 10 ¢
of harvest (five years after plantation). Based on
be harvested from one hectare at the first year 0
plantation muli clumps start producing two more culms per
1,870-2,130 culms/ ha can be harvested. After 13-15 years o

or less steady.

ear rotations.
umps. The first yea
f plantation of a thic
to 10 years of age,

ulms are produce
felling at three ye
f harvesting (Table 23).
year, and thus1

Out of 2

total of 400 bambgg
r of harvest yields about 40
k-walled species. After that
then the production rate

d per clump in the first year
ar rotation, 1,333 culms can
. After seven years of
n the eighth year about
fage clump productivitybecomes more

. A
Table 23 - Plantation Yield thick-walled and Thin-walled Bamboo (Culms/ha/A)
Year After Plantation
Species 5 6 7 8 9 10
Thick-walled 400 533 667 800 933 1,067

(3) (4) (5) (6) (7) (8)
Thin-walled 1,333 1,600 1,867 2,133 2.400 2,800
(10) (12) (14) (16) (18) (21)

Note: Bracketed numbers indicate the average culm yield per clump.

PLANTATION COSTS
The cost of raising a bamboo plantation depends on the following factors:

- Types of propagules - offset, prerooted and

- prerhizomed branch cuttines. seed and
or seedling. o

- Nursery maintenance and transportation distances.

- Site preparation and field planting conditions.

- Aftercare, fertilizer application and protection techniques.
Conventional method of offset/rhizome planting, modern te
or seedling planting have different plantation costs.

propagule (offset, branch cutting and seedlings) is ;
bamboo plantations.

Chnologyusing br

anch cuttine and seed
The cost difference p h

due to the nature of
e€ration when raisine

=

The following sections present the costs of raisin

£ bamboo plantar:
summary of program and cost details, Plantationg,

Appendix 5 includes

Nursery Beds

Thick-walled village grown species can be cultiv
cuttings, For producing prerooted and prerhizon
earlier, propagation heds are necessary,

ated by Preroote

d
ved branch Cuttin

'S M.ld Prerhizomed branch
8% 0t bamboos, g discussed
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About Tk.6,000/ is the cost of constructing a propagation bed on a concrete floor with different
types of sands as rooting media and bricks for walls. However, the cost reduces to Tk 2,000/ if
the propagation beds are made directly in the ground. Once propagation beds are constructed
these are used every year just after cleaning and reusing the sand rooting media. Nursery bed
construction is a one time expenditure. :

Watering the rooting cutting by electrically driven sprinkler is preferred. Six sprinklers are
needed for watering evenly on a 1.2 m x 12 m propagation bed. Construction of overhead water
reservoir, lay out of water distributing lines and upright pipes with sprinklers provides intermittent
mist on the cuttings. Sprinklers provide mist to the cuttings through distribution of water under
pressure from a small %4 hp pump. About Tk 175,000 to 200,000 are required to install and
develop these facilities in a nursery, again, a onetime expense. The cost of misting may be
reduced by spraying water manually over the cuttings. Manual watering does not require the
installation of pipelines, sprinklers and electric pumps.

Propagule Production, Transportation and Planting

The primary cost is mainly dependent on the production cost for raising the different types of
propagules (Table 24). The cost of production and planting of a seedling and a branch cutting is
Tk 9 and 13 respectively. The cost for offsets is much higher, amounting to Tk 83 each because

of the higher production costs.

Table 24 - Unit Raising and Planting Costs

Type of Propagules
Item Offset Cuttings Seedling

Cost of purchase 60.00 - -

Collection cost : 10.00 2.00 1.50
Nursery watering and care . 2.00 -

Soil mixing, bagging, potting - 300 | 1.50
Care in nursery = 1.00 1.00
Transportation cost 5.00 1.00 1.00
Pitting and transplanting 8.00 4.00 4.00
Total 83.00 13.00 9.00

Raising one hectare bamboo plantation with 5.0 meter spacing requires 400 propagules. Expected
mortality is about 10-15 percent propagules. This loss happens during transportation, planting and
after care. Therefore, 15 percent excess expenditure for mortality has been taken into
consideration for raising one hectare plantation. The total expenditure for raising one hectare
Plantation of bamboo comes to Tk 38,180 by offset, Tk 5,980 by branch cutting and Tk 4,140 by

seedling (Table 25).
Cultivation and Maintenance
Bamboo cultivation is different from agricultural crops because the crop is not annual, Bamboo

cultivation can be compared to that of horticultural frult crops as both the crops start producing
culms/ fruits five-ten years after planting, Plantatlon maintenance occurs during first five-year
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period as the first harvesting begins in the fifth year. Therefore, this period is basically for
establishing the planted clumps.

Table 25 - Per Hectare Bamboo Plantation Costs

Cost, Tk/Ha
Ttem Prol[-)l;/gule Propagules | Mortality Total
Offset 83 33,200 4,980 38,180
Cuttings 13 5,200 780 5,980
Seedling 9 3,600 540 4,140

Expenditure increases slightly after the fifth year as both harvesting and.maintenance of the
clumps have to be done simultaneously. At the same time income generation takes p!ace from
the harvesting. However, with seedling plantations, addition of soil and fertilizer will nqt be
necessary after the fifth. When branch cuttings are planted in the hill forests only occasional
weeding may be done and other cultural practices are not so necessary.

Bamboo requires intensive cultivation annually. Fortunately, clumps begin producing in the sixth
to seventh year. The level of cultivation depends on the type of plantation. A branch cutting
plantation needs more cultivation than a plantation begun with seedlings. The chief maintenance
cost is for adding organic and chemical fertilizer.

Organic fertilizer costs are Tk 2/clump in Year 1, progressively reaching Tk 10/clump in Year 5
and Tk 15/clump by Year 10. Fertilizer costs show a similar but slightly smaller range - Year 1,
Tk 1.70, Year 5, Tk 5 and Year 10, Tk 8.50/clump. Manual weeding costs range from Tk 3-4 up
to Year 7,thereafter stabilizing at Tk 5/ clump. The cost of insecticides and fungicides varies from
Tk 5 to 7 by the tenth year.

Financial analysis of two bamboo plantations considers thick-walled bariala bamboo, through
branch cutting and thin-walled muli seedlings. Analysis is based on the above establishment cost

and extraction costs. Estimated harvesting and transportation labour costs are Tk 8 and Tk 1.60
for thick-walled and thin-walled species, respectively.

The analysis reveals that the financial rate of return on investment is attractive for both cases.
The thick-walled bariala bamboo yields a financial rate of return (FIRR) of 37 percent and that
of thin-walled muli bamboo is 19 percent. Appendix 5 contains the calculation details.

Irrigation is needed at least in the early stage of life especially in the drier months. In the
homestead the full grown clumps benefit from irrigation during the dry season. However in the
forest plantations irrigation may not be possible. In that case mulching should be done around
the base of the seedling after ring weeding at the end of rainy season.

We'eding and vine cutting is necessary to protect the young seedling, Bamboo seedling cannot
thrive under the areas densely covered with weeds. For adult clumps weeding is not so essential,
A bamboo seedling thrives better under partial shade condition up to age two, Raw leguminous
plants (arhar, bogumedula) are suitable and they have good fertilizer value as well. In general
bamboo do not prefer sites directly exposed to the sun, A mature clump should not be congested.

Ih:zmng is essential for future culm emergence, Harvesting is essential tor continuous culm
production,
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Calendar of Management Operation

Details of management activities vary since bambo
. Year. Monthly activities are as follows:

January-February

February-March

April - May

May - August

August-September

Sept - November

November - January

(PROJ 372001/8)
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culms. Such effect is more
i 7w t(t;(;cuntry. Irrigate the bambog
k especially on the drier

ear most of the leaves

: is ti the
During this time of ydue to the dry and com

yellow and start shedding

Thin branch tips may dry up an Tl
severe in the northwestern regions o e
clump with a bucket of water at least once a

part of the homestead.

; i ier mont
Harvesting of culms from the clumps 1s g-BneraIIy done mst:)]?t(lj]re harvest:c?
and continues up to the end of March. Digout the stu_mp e, gt ks
culms and add new earth immediately to the blank. Diseas b ses and mild
and old rotten leaves have to be cleaned from the clump bases

firing may be done in order to kill insects and fungi.

This is the best time for offset collection. Collect offser from the.1.2-18
months old culms in the month of April. Add soil and fertilizers
(cowdung/urea) to the soil, especially in the homestead bamboo brakes.
Collect and sow seeds if clumps flower and raise seedlings. Storms may
damage clumps. Remove broken stems and replant uprooted clumps adding
new soil to the base.

Initiate production of prerooted and prerhizomed branch cuttings, culm-
cuttings and ground-layering of culms in May after one or two rain showers.
Begin preparation of the propagation beds in the nurseryusing the different
types of cleaned and washed sand media. After collecting the prerooted
branches from clumps place them in the sandy rooting media of the
propagation beds. Well rooted branch cuttings, culm- cutting have to be

transplanted into the large size polythene bags and maintained in the
nursery.

Plant healthy cuttings of current year and normal cuttings of t
in the field. Dig planting pits during the month of May
before planting. Follow the details of planting technj
published in Bangla by BFR] (1990) and of BARC (1991)

he last year
at least 15 days
que of bamboo,

Due to heavy rain in July to August v
flood water stagnates at the clump bases for 45
often die. Drain the water out as quick

from the clump bases is washed off due to heavy showers

. esult many clum

- 8 r
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DEVELOPMENT PROGRAMS

Rationale and Objectives

.- Bamboos constitute one of the most important renewable biomass resources in Bangladesh. From
~time immemorial, due to its various characteristics, properties and easy availability, it has been

used for various articles of day to day use. It has always been in great demand as a raw materials
Wments, and for handicraft industries in the rural areas. Besides
fhese its socioeconomic role in the countryside has also increased its importance. With the
present rate of consumption and supply bamboo has become a scarce commodity in Bangladesh.
This situation affects the poor, who depend on it for their shelter and in some cases for livelihood.

The program on bamboo development is designed to achieve the following objectives:

. Achieve self sufficiency in raw material production to fulfil the gap between the supply and
demand.

- Make bamboo available to the people at a cheaper rate.

- stop soil erosion and scouring of canal bank, embankment, roads and highways, etc. by bamboo
plantation.

- Foster the bamboo related small industries at the village level through steady supply of raw
material.

- Provide increased supply of industrial bamboo.

- Improve the quality and design of the bamboo products to increase their demand in local and
outside market.

- Provide employment and increasing income at all phases from plantation, harvesting,
transportation, processing and product development.

- Update and develop the research activities on genetical improvement, propagation, silviculture,
management and product development.

Program Components

Program components focus activities in three major areas - resource management and
development, product development and improvement and research needs. The needs in the three
areas are summarized below and detailed in subsequent sections.

a.Resource management and development includes:

wX i , .
4“r<sh/85_sment ofthe total national bamboo resource of the forests through a suitable inventory
technique and adoption of scientific management.

- \’{ncrcase production through plantations.

w

- Extension and training on bamboo for rural farming.
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L

g e e s by o S et

N 0 B oAy kg

i
s

N g

{

yoooo S RSN
} Bk (ei's d ik o]
I, o '




b. Product development and improvement means: o sl 5 e
. rability © .
- Popularizing preservation treatment to increase the du

construction material.

ioning, and quality improvement
- Establishing a training centre to teach the craftsman on designing
of the product.

c. Research needs and importance incorporates:
- Improving the status of research.
- Focusing future research areas.
- Establishing a Bamboo Research Division under BFRI.

I i ecies.
- Beginning a bamboo germplasm centre for both indigenous and exotic Sp
- Starting a tissue culture laboratory.

- Manpower training.

Resource Management and Development
1. Assessment

During the Forestal Inventory in 1961-63, bamboo resource in the Chittagong Hill Tracts could
not be assessed as muli bamboo, the major forest species, was in gregariously flowering at that
time. Similar conditions existed in the Sangu and Matamurhi reserves, inventoried about the same
time, while muli flowered. Therefore, estimates of the growing stock of this species could not be
made. The FAO/UNDP Project BGD/79/017 surveyed the CHT to re-evaluate the growing stock
of bamboo. Areas were aerially photographed in 1984 under this project but ground truthing was

"impossible because of travel restrictions. As a result the estimate of growing bamboo stock in the

forests of Chittagong, Chittagong Hill Tracts and Cox’s bazar are not accurately assessed.

About 20-30 percent bamboo areas in the Kassalong, Rankhiang
inaccessible and as a result resources of these areas remain unta
and ropeways in these hilly forests are necessary to harvest and bring out all bamboo This needs
a substantial amount of investment. Cable or ropeway is preferred to roads sim;e s Tanter
represents an open invitation to illicit cutting and encroachment. Roads also magnify tehe fire

hazard. Therefore, to assess the economic viability of harvesti
: 4 e Ing bamboos fr i
one has to know the present situation of the resource. ° VTG these hilly areas,

,Sangu-Matamuhuri reserves are
pped. More construction of roads

In 1990 the bamboo resource in the Erawan National Park, Kanchanah
Thailand were inventoried through application of Témote sensing meth -
interpretation was carried out using LANDSAT TM, Bands 453 (B (? o
Images were produced on a 1:125,000 scale. Visual interpretation Wik &

association, shape, and location. Crews also collected data from " g yed based on texture,
established guidelines for a larger scale bamboo resource survey inb'rlf;lfr}d plots. This pilot study
Bangladesh conditions providing detailed mapping required for pro ‘lcnl:md. similar techniques
stocking estimates, Proper harvesting, utilization and

1 Province, Western
S. Satellite imagery
R) with 30 m resolution.

The northern part of Kurmachara Mahal of Sylhet Foreg l‘t'lungq _—
. e ¢

into India, Drigo el al (1988) estimated that mogt of the arey could t atchment area draining
e

harvesteq by building 3
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temporary dam near the border and transporting culms over the ridge to a sui_tal?le site along
Lawachara or Daluachara. From this point, normal rafting becomes possible. Similar problems
are also observed in some portion of Madabchara Mahal.

Bamboo harvesting and transportation mainly relies on water streams. Most bamboo mal:xals in
Sylhet lie on the border of India. In a few cases portions of the streams flow through India. _As
a result, transportation of bamboo rafts through these water ways gets. held up at .the Ind!an
Border. Bypass canals or waterways would avoid these problems. This will also help in reducing

the sizes of bamboo mahals.

This construction calls for detailed mapping of the mahal areas showing the topogr.aphical
configuration along with the path of water courses and streams. The investment requirement

estimate is Tk 7.5 million.
2. Management

At present, bamboo management practices are elementary in Bangladesh. The chief practice is
controlling harvesting to three-four year rotation in Sylhet and Chittagong Hill Tracts forests.

The bamboo mahals of Sylhet forests are very large. The area of each of the mahals varies from
500 to 2,000 ha. It is not possible with the existing small number forestry staff to look after,
manage, protect and supervise the felling operations of bamboos in such a large area without
adequate access. Similar problems also lie with different bamboo areas in the Chittagong Hill
Tracts reserves.

The village bamboo resources are privately owned and farmers have been maintaining their groves
depending only on their experiences, as there is no teaching or training program on bamboo
management. Accepted practice does not relate to a scientific base.

Therefore, creation of a new cell under the BFD is proposed to gear up the management,
harvesting, processing and marketing of this importmms cell
would aIso become responsible for non wood forest products another area with good economic
development potential. The cell will be responsible for overall management of bamboo resources
both of the forests and villages through providing training in bamboo farming to the farmers.
Raising of propagules, their distribution to the farmer/planters, making plantations, supervision
and control over the harvesting from the forests and development of marketing facilities through
close liaison with bamboo based industries lies within the responsibilities of the proposed cell.

There is a strong need for establishing permanent sample plots to monitor bamboo stands. This
program would involve locating a linear sample plot 50 x 200 m in each bamboo mahal to
determine the overall health of the crop, annual culm production, flower status, seed formation,
natural rfageneration, propagation and exploitation. These plots are to be laid out in such a way
that maximum number of species and topographic variations are included. Felling operations in
the plots will also be carried out as per prescribed rules. The plots need protection from fire and

any illicit felling. This program will likely cost Tk 1.0 million annually distributed among the
various Forest Divisions,

The sporadic,flowering in muli bamboo has already started in different forest areas of Chittagong
and the Chittagong Hill Tracts. Estimations are that gregarious tlowering and large scale death
of the bamboo stands will occur at the end of this century, This will create a tremendous shortfall
of bamboos early in the next century, Through natural regeneration the muli forest will again
appear pylhc end of the Master Plan period, Weed suppression, forest tire and grazing are major
tactors impeding the successful establishment of regenerating muli seedlings, Proper protection
ind management of the wild seedlings are essential to achieve the successtul regeneration and

mn q
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i eed providin
is natural regen_eratlon n gat
t}ilxiienance work 18 TK 1,00/ha. The fo
a ing in later years (1999-2005) ¢,

ultimate restocking of muli forest. Funds to facilitate
the Range level. The annual cost of the required maint
amount needed from 1985 to 1988 starts at Tk 0.25/ A, increas
about Tk 0.5/ A on average in each Division.

Tk/ha
Item
Weeding/ vine cutting ;gg
Fireline (per unit of 6 x 6m) 100
Miscellaneous -—66
Total 1,0

The estimated bamboo shortfall is about 50 to 80 million pieces of b'am.boos annyalﬂfly from 'Ehe
year 1993 to 1998 (Table 19). Beyond 2003, the shortfall due to flowering 1S much h‘g_ er reaching
230 to 325 million annually. Reducing the effect of this shortfall requires immediate Stel?s to
improve the national bamboo production. It is not possible to improve thelsupply situation wn_hm
one or two years. Starting the plantation programs immediately will definitely ease the situation,

Farmer Training

Planting seedlings and branch cuttings is a completely new technology to the planters, farmers and
foresters of Bangladesh. Therefore, regular training programs and extension activities have to be
started by BFRI. Training is best conducted in two tiers, one for the trainers and the other for
field level workers. At least a five days programs repeated initially over a six month period.
About 25-30 trainees is the best size for each batch. Besides this, audiovisual programs narrating
the steps of propagules production, plantation raising, silvicultural activities and techniques of
bamboo preservation treatments would acquaint the farmers with the needed programs. The
estimated fund requirements are:

Taka
Capital Expenditure (1993-94) Million
Audiovisual equipment 0.50
Vehicles 2.00
Dormitory 2.20
Office Equipment 0.80
Total 550
Annual Operation Expenditure
Pamphlets, bulletins, booklets 05

Tra-ining kits 02
Daily allowances ’

Trainer Remuneration 8?
Fuel oil for field visit 0-;
Repair and Maintenance 0-;

iscellaneous ;
Miscellaneou 0%
25

Private Bamboo Plantation
i

The FMP surveyed some farmers on the question of planting bamp

. 00. ‘ s 3 i "
the opinion that number of bamboos decreased during the lagt five i\'ldnnmgl) §8 percent ha\;
plant more bamboos, Women favoured bamboo slightly more years, 79 percent wanted !

, that me
percent of farmers (83 percent of poor farmers with smal) hulding:)“l‘}:ri!:ufstizﬂercent).l ABO‘I:I:ZS
: vacant land 1
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best planting location. Thirteen percent showed interest in planting on the non farm area, while
only 6 percent chose pondsides.

It is important that pilot operations start using innovation methods and approaches to reach the
former. During 1986-87 BFRI raised a four mile long canal bank (Satkania Naya Khal,
Chittagong) plantation of bamboo seedlings and branch cuttings. At the beginning, the plantation
was protected and maintained by monthly paid and locally engaged watchers. After three years,
when the planted propagules developed into reasonably tall clumps, when BFRI discontinued the
watchers, the clumps were cut. Before withdrawing the watchers several public meetings were
arranged with the local farmers to advise them how to look after the plantation. Many asked for
written documentation to support their rights on the plantations. No official agreement existed
and they lost faith and took their share before others did.

Tenurial rights on public bamboo plantations for selected farmers is an important step in
maintaining the planted area. Probably lease arrangements associating landless on canal banks
or encroached land under agroforestry plots are the most satisfactory tenurial arrangement.

Bamboo plantations need started both in the forests and villages. The programs are well suited
to local participation involving nearby villagers through community forestry activities.

Plantation Targets and Sites

The three recommended sites of forest bamboo plantation are:

Hectares

a. Long rotation sawlog plantations where at least

two thinnings have been completed. These areas

are mostly in the old teak plantations. 6,000
b. Lower slopes on the banks of streams and canals

in Unclassed State Forest (USF). 10,200
g Enrichment planting of muli seedling in the

depleted areas. 4.000

Total 20,200

As regards village bamboo plantation (mostly thick-walled species) priority lies with vacant land
in homesteads. The FMP village forestry survey reports that farmers prefer planting bamboo on
their own vacant homestead areas. The next priority is on the canal banks, roadsides and other
marginal land. A canal without a stabilized bank can do more harm than good as irregular
scouring of the bank eats up the adjacent cultivable land. A bamboo clump has well developed
rhizome system and roots which helps bind the soil, thus controlling soil erosion.

The recommended planting sites and anticipated yield in the countryside for branch cuttings of
different thick-walled bamboo species is 6,600 ha and 2.6 million culms, derived below. In the case
o.f{g.alfis and railway sides curves and turnings and corners are exempted to allow for unrestricted
visibility.

Suggested Sites Area_ ha Cuttings, millions
Homestead vacant land 4,000 1.60
Canal banks/embankments 1,300 0.52
Highway/ Roadsides,

Railway (excepting curves) 275 051
Total 6,575 2.63
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oduces about 400 culms (five Years
oo yields about 1,330 culms ip the
planting areas, plantatjy,

One hectare of bamboo plantation of thick-walled species pr
after planting). In the case of thin-walled species, muli b:amb -
first harvesting year from one hectare. Table 26 summarizes averag car periods of the Pl
establishment and maintenance costs and expected yields by five ¥y a,

Appendix 6 presents the yearwise data.
Preservative Treatment

Bamboos buried in the ground as posts are destroyed by termites and ﬁmfl ;n z?:;ute(:? :;dtwo
years; by fungi and borers in stacks placed above the ground in six months 10 oni(act ’with by
marine borers in about six months. Reportedly, bamboo under cover, and not in 3 T th'e
ground and in structures, lasts from two to five years. Bamboos successfully treated with inorganj,
water soluble preservatives has increased service life.

BFRI developed a combination ratio for the well known preservatives CC]:-.3 (.copper sulphate,
sodium dichromate and boric acid). The above compounds are mixed 2:2:1 ratio in water. Usually
two kg mixture of CCB is dissolved in 10 litres to prepare the preservative so!utlon. Bambog
treatment with this preservative solutions is in two different methods - sap displacement ang
soaking.

Table 26 - 5-Year Periodic Plantation Areas, Costs and Expected Yields

_Item Units  1993/97 1998/02 2003/08 2008/ 13 Total
Planted Area

Cuttings ha 575 4,000 2,000 - 6,575
Seedlings ha 5.700 14,500 - - 20.200
Total 6,275 18,500 2,000 -26,775
Total Establishment and Maintenance Costs (million)

Cuttings Tk 9.09 100.44 379.39 428.14 917.06
Seedlings Tk 68.13 306.26 155.66 2 530.05
Total 77.22 406.70 535.05 428.14 1,447.11
Expected Culm Yield (million)

Cuttings No .02 1.23 11.19 30.83 4327
Seedlings No 67 35.02 188.00 348 .82 57251
Total 69 36.25 199.19 379.65 615.78

ones good for only two to five years. Thus the durability of ;
three to four times over untreated one. As a result pressure on the consumpt; £ bamboo it
construction works can be reduced. The treatment is simple, inexpensive ;ind I\’Vl?ln 0f bam ;\'GO
or small operators or demonstrated at the extension centreg, THE mapst & _r:' sunt'eq'to_ ‘o
Country to begin this program of bamboo treatment depots is the o d:t“ :.Ultable area in t ¥
north central regions. CLCIt northwestern an

e

The first program year is used for organization and plannipe
. H " Toe 4l .o . o
instrument, installations, and chemicals, BFR] cyp Provide training 1o rpa:

: : fhis trainers : 3 D
workers and interested NGOs, Initially, .fO.trcu(mcnt depot ccntri.- 1.mh.:n§r(§3"d s Bger
BFD at different part of the bamboo deficit areas are indicateq, In each of $ and five un )
demonstration houses like school, community lmll‘dings_ MOSques hyye ” bl Of these centre sor:e
trested bamboo material to show thelr durable etlect 1o the ruryl peulpl(c t;‘COH?trtngtehd with tas

« reople of these are

angd ohtaining the necessary
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will see the performance of treated and untreated bamboo house. This will demonstrate the
preservative treatment effectiveness. Select five upazila extension nurseries in the bamboo deficit .
areas to start with. The details of the locations of these nurseries are in Appendix 7.

Whole culm treatment at Tk 22/ culm produces 30 bamboo x 250 days/A = 7,500 treated culms
annually per centre. About 138 m? x 250 days/ A = 34,500 m? (equivalent to 150,000 culms/ A)
is the annual fencing production at Tk 30/culm. Demonstration houses or community buildings |
(9.5 x 5.5 m construction) is a one time cost involving 55 x Tk 40,000 = Tk 2.2 million. Annual }
treatment costs are Tk 13.2 million which preserves 8.7 million culms. Expenditure required for t

preservative treatment program costs are as follows. Appendix 7 has details. ‘

Annual i

[tem Amount Tk Million E

Demonstration houses 55 2.20 E

v

Annual Costs i

Whole bamboo treatment ]

7,500 x 55 culms 412.500 9.08 '

j

Bamboo fencing i

10 x 250 x 60 = 150,000 culms i

55 x 150,000 8.250,000 4.13 ‘
Total Annual 8,662,500 13.24

Table 27 summarizes a reasonable bamboo preservation program during the Plan. The assumption
is that the number of culms treated annually increases by 5 percent/ A up to the year 2003, and
thereafter by 10 percent. The expansion represents introduction to other parts of the Country and
penetration in the areas surrounding the extension centres. Total program cost is Tk 417.14
million and total net production of treated culms is 344 million.

Table 27 - Preservation Treatment Program, (Million Culms)

Annual® Taka

Year Production Million
1993-97 47.83 72.82
1998-02 61.05 92.90
2003-07 90.17 137.34
2008-12 145.17 168.08
Total 344 .22 471.14

* - On average the lifespan of treated bamboo is about 15 years, so the bamboo
treated in 1994 rots in 2009, and so on.

Non Wood Products-Based Industry Training Centre

The working quality and skill of the craftsman are, at present, mainly dependant on their personal
experience and family tradition to improve the design and quality of the bamboo and other now

wood forest products (NWFP) handicrafts and furniture. Technology and trained manpower both
are essential,
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versification is proposed Unde,
ed together forming a Numbe,
GOs already working ip the
p, library, trainees hoste]

Establishment of a training centres for product improvement and di

the umbrella of BSCIC. Many small cottage industries ha\.re groug -

of cooperatives. Training programs will cater to cooperatives ar_l o

field. The centre will have training hall room, laboratory and wo

and trainers residential accommodations.

onal countries provide training,

Itaneously, indigenous traine
industries in other countrieg.

tre and Tk 29 milliop ¢,

At the beginning expatriate trainers brought from the di.fferent regl
Indigenous trainers will be trained by these foreign trainers. Simu
will be sent abroad to obtain experience from the bamboo based -
Training costs envisaged are Tk 20 million to construct a tramm,;; Cfﬁ_% ¢ annual Operating com
Support a three-year training program and Tk 10 million annually fo :-ed in Table 28 ° '
Total program costs are Tk 59 million for a 3-year program, as summariz '

Table 28 - 3-Year Training Program Cost Estimates

Capital ExpenditureM Mo Months Year Tk.(million

Land - - 1994-5 5.0
Civil Works . - 1995-96 7.0
Furniture and others - - 1996-97 05
Equipment/Facilities - - 1996-97 6.0
Vehicles 2 - 1996-98 .
Total 20.0

Expatriate Trainers

Product Designer 1 24 1997-98 3.0
Product Engineer 1 36 1969-97 4.0
Tools Designer 1 24 1997-98 3.0
Production Manager 1 40 1996-97 435
Marketing Expert 1 12 1998-99 L5
Course Designer 5 | 9 1998-99 1.0
Total 6 145 17.0
Study Tours
Marketing Expert 3 18 2002-04 2.0
Production Manager 4 24 1998-02 30
Product Designer 6 36 2000-03 4.0
Product Engineer 6 36 2000-03 40
Total 13.0
Total Capital 50.0
Annual Operational Budget 10.0

Research Needs

Bamboo grows fast, conserves the soil, regreens the erodeq slopes, provides sh i and
has impressive socioeconomic importance, To sustain Production the C;w;xn(t,rt teEm mc;\‘me and
action programs for the development of bamboo resources and bamboo-b; r‘y Hteds‘p-dns and
industries. This stresses the need for formulating 4 resource managem e l}andxcrdfts dw
research-based technologies for improved productivity ang uptimum‘l!:tillize':IEOI;lOllC). 1o genet
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Previously, bamboo formed a perpetual resource because qf vig_oro_us veg?tative rt’:gen_era:)mn.
Now, uncontrolled exploitation reduces yield and causes det:enoraglon in quality. Consi hean 18‘?;
its ecological and economic importance bamboo desz_erves_mter}swe study and_res_earc 2 ?f
BFRI started exploratory research on the collection, identification z,md centralisation of di erent
bamboo species in the Country for future research: So»f_ar, BERI’s efforts collected 30 species
from different parts of Bangladesh and centralised in their bamboo garden (Bambusetum).

?

Studies on different aspects of biological behaviour have been cpnducted_and some preliminary
data generated on growth, flowering behaviour and seed produc_tlon. The m_formatlon as_se_rr_lbled
on seed biology, natural regeneration, seedling growth, vegetative propagation and possibility of
tissue culture on different bamboo species is limited. International D.evelopment Research Centre
(IDRC) funded a systematic study on the macro and ‘micropropagatlon qf bam_boos started 1980.
This produced an improved and cheap technique of b:_imboo propagation using prerooted and
prerhizomed branch cuttings developed by BFRI scientists.

This new method of propagation is economic and applicable for large scale plantation. It ensures
80-90 percent success in outplanting. Other methods of propagation such as seed gemination,
seedling management and seedling multiplication (macroproliferation) attained success and also
attracted attention of planters. However, little or no information exists on the current resource
status, management problems and diversified utilization of bamboos. Investigations to date ignore
socioeconomic importance of bamboos from harvesting and processing to utilization. These latter
need require proper research attention.

The important research issues needing addressing are as follows.
- Suitable bamboo inventory methods.
- Data base development.
- Better understanding of the phenomenon of gregarious flowering.
- Determining suitable silvicultural and management prescriptions.
- Improved crop productivity.
- Development of proper method of training and extension for foresters and farmers.

- Design multiple use management systems for bamboo intercropping and understorey planting.

Mposed Projects

Analysis of the above issues is the basis for identifying the following research projects.
/Growth and yield of bamboos in natural forests and homesteads.

4 Detc.rmination of optimum felling cycle and felling intensities of forest and homestead
species,

j Conservation of germplasm of indigenous and exotic species.
\f(' Tissue culture of bamboos for clonal propagation and genetic improvement,

- Flowering and natural regeneration of bamboos,
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g miiua echniques.
f. Seed production, germination, viability and storage !

g. Growth periodicity of bamboos.

h. Management of bamboo nurseries.

i : ield.
i. Effects of fertilizers and manuring on the growth and yie

j.  Demonstration plantation establishment plots.

k. Field growth trials of different bamboo species.

ntercropping and underplanting o
formation. Suitable apg
1ly from inaccessible area;

I. Development of management system suitable for 1

bamboo for multiple land use at the initial stage of clump

economically harvesting methods for harvesting bamboo, especia

n. Effect of edible shoot harvesting on the growth and yield.
o. Inter and intra-specific genetic variability in natural bamboos.

2. Training Needs

At present there is no organised research division in BFRI to conduct research on bamboos,
Therefore, the report recommends a new research division under BFRI, Chittagong to facilitate
bamboo research activities in Bangladesh. To develop,improve and train manpower, the following
program describes needs 140 months for six fellowships.

Man Degree/

Subject Countries Months Number Diploma Tk, million
Silviculture China/Japan 48 1 PhD 0.80
Tissue culture centre India/

Thailand 48 | PhD 0.80
Product development/
design Korea/Japan 30 2 M Sc/Phill 0.60
Taxonomy UK/India 6 1 Study tour 0.15
Tissue culture India/ Thailand/

Chiﬂa _9_ 1 S .
Total 141 tudy tour 0.20

2.35

3, Infrastructure

BFRI lacks a bamboo germplasm ex-situ conservation centre | A suitable s : :
field station. The area of the centre is about two hectares. The V'€ site exists at the Keochis
species of the Country along with their genetic variability wil| l?gopagules of different bambo?
centre. Some high yielding exotic bamboo species suitable to the edc,:’pl}l:?eddanld planted at th¢

‘ and climatic conditio?

of Bangladesh .will also, if possiple, be collected and Planted in the cp
establishing this centre are capital Tk 1,75 million Plus annugl ¢ ?‘:“Ere, Estimated costs fof
million, detailed as follows: Perating expenses of Tk 0.9
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Item Tk million

Land development, fencing,paths 0.25
Civil works 0.80
One pick up 0.70
Fuel oil 0.15
Total 1.90

Plans call for a tissue culture laboratory in 1993-98 to conduct research on micropropagation and
genetical improvement on different species. Tk 1.75 million is required to establish and equip the
laboratory. About $1.2 million in foreign exchange is required to import essential equipment,
chemicals and glassware to conduct cultural research. The expected expenditure on the different

items is as follows:

Item Tk million $ million

Laboratory room arrangement

(inoculation room, chemical

room, washing/ sterilization

room, water line, basin, tap,

electric line, air cooler and

instrument installation) 1.0 3

Equipment (Balance, autoclave,

Ph meter, hot plate stirrer,

growth, computer chamber,

refrigerator, deep freeze, shaker,

distillation plant, air cooler,

oven, camera 0.35 1.15

Chemicals (macro and micro
nutrients, organic compound,

hormones, sterilents, detergents ' 0.25 0.04
Glass wares 5 0.10 0.01
Miscellaneous 0.05 -

Total 1.75 120

Impact on Bamboo Supply

Presentlythere are substantial regional deficits in bamboos in Bangladesh. Conditions are unlikely

to improve in the future. For the development programs recommended the expectation is to
increase the supply of bamboos in the Country. Table 29 is a balance sheet summarizing the
impact of the programs on the bamboo supply. Harvesting improvements (20 percent) come from

improved accessability. Management/research programs aim chiefly at reducing the annual

deforestation rates, now estimated by the FMP at 2 percent annually.
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Item 1993

Shortfall -50.1

Development Programs
Preservation

Plantations -
Harvesting Improvements -
Management/Research v
Natural regeneration ’
Total Improvement -

Balance )

The above balance sheet summarizes the effect of the investment requirements outlined previoyg
in reducing the shortfall. It constitutes a technical program and funding e_stlmate_a to address tp,
imbalance in the supply of bamboo in the Country. Reducing the shortfall is contingent “POn.the
necessarystrategies, policies,and programs implementation, and the appropriate l‘ev'el oftechplcal,
managerial and research inputs. These programs call for significant changes within the €xisting

1998
813
10.5
1.8
38.0
19.3
69.6

11.7

2003
-59.7
13.4
21.6
48.7
187
1224

62.7

illion Cyj
0o Shortfall M ulm
Table 29 - Forecast Development Program Effect on Bamb

2008 2013
-203.3 -324.6

21.6 34.8
69.7 94.5
219 8.3
58.1 77.4
550 128.0

226.3 343
23.0 18.4

institutional set up and require strong support by a motivated staff.

(PROJ 372001/8)
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_A__B_QB_EVTATIONS,TERMS AND CONVERSION FACTORS
ABBREVIATIONS

ACCF - Assistant Chief Conservator

ADAB - Association of Development Agencies Bangladesh
ADB - Asian Development Bank

ADT - Airdry Metric Tonne

AWB - Asian Wetland Bureau

BARC - Bangladesh Agricultural Research Council

BCIC - Bangladesh Chemical Industries Corporation

BED - Bangladesh Forest Department

BEIDC - Bangladesh Forest Industrics Development Corperation
BERI - Bangladesh Forest Research Institute

BMRE - Balancing Modernisation Rehabilitation and Expansion
BSCIC - Bangladesh Small Scale Cottage Industries Corporation
CAI - Current annual increment

CCB - Copper sulphate, Sodium dichromate and Baric acid
CCF - Chief Conservator Forests

CF - Conservater Forests
cft (H) - Cubic feet hoppus (.785 x true cubic foot)
cft (T) - Cubic foot true volume (1.27 x Hoppus cubic foot)
CHT - Chittagong Hill Tracts
cm - Centimetre
crore - Ten million
DCCF - Deputy Chief Conservator
DCF - Deputy Conservator Forests
DFO - Divisional Forest Officer
ESCAP - Economic and Social Commission Asia Pacific
FAO - Food and Agriculture Organization of the United Nations
FAO - Food and Agriculture Organization of the United Nations
FDTC - Forest Development and Training Centre

FIRR - Financial Rate of Return

FMP - Forestry Master Plan Project

FRM - Fibrous Raw Materials

gm - Gram

GR - Game Reserve

GS - Game Sanctuary

ha - Hectare

hp - Flywheel horse power

hr - Hour

IDRC - International Development Research Centre, Canada
kg - Kilogram

KHM - Khulna Hardboard Mill

km - Kilometre

km? - Square kilometre

KNM - Khulna Newsprint Mill

KPM - Karnafuli Paper Mill

KRC - Karnafuli Rayon Complex

kw - Kilowatt

lakh - One hundred thousand

LPC - Lumber Production Complex (Kaptai)

; - Metre

m /ha/A - Cubic metre per hectare per annum

m /ha - Cubic metre per hectare

m - Cubic metre

MAI - Mean annual increment

max - Maximum

md - Man day

MEOQF - Ministry of Environment and Forest

min - Minimum

mm - Millimetre

MM - Million

T-:tT » Metrie Ton

I-'}}COM - Nature Conscrvation Movement

f‘l'-_MAP - National Environmental Managenwnt Action Plan
{"(IO - Nongoverniment organization

(il - Nuinber

NS - Matural Regeneration Strip
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SPPM
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TEX
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UNCED

TERMS
agroforestry

amenity forestry
L

beel
dao

dumb barge

hoar
mahal
mahaldar
yarding
water bar

social forestry
———

wasteland

CONVERSION FACTORS

Ussi
Tk

1 3
Tk
1 efi(t)
maund
1 km
Jha

1 Iitre
ton
tonne
teak
gamar
melocanna

1000 culms muli bamboo
1000 culms other bamboo

Raw ton
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- Overseas Development Agency

- Nongovernment Organization

- Nongovernment Organization

- Reserve Forest

- Swedish International Development Agency

- Sylhet Pulp and Paper Mill

- Saint

- Timber Extraction (Kaptai)

- Taka

- UN Conference on Environment and Development

: and/or ani

- A sel of landuse systems that combine trees with Pasw{c' a:a}anlcsﬁ{r)%psésqumc‘ ’Ir‘rll_.z:]s
production on the same land unit, cither simultancously ? from a program or policy.

agroforestry is a set of technologies or practices, as distinc iiesch ol forestEy e

Certain agroforestry technologies find valuable application in prog

communily forestry.

z i ion of an area or a
- Forestry for the purpose of recreation, pleasure, or general beautificati

settlement.

- deep waler |, central portion of an haor.
- Large hand-held work knife

- Barge requiring towing or pushing, a high-sided vessel used for water transportation and

without propulsion means on board

- dish-shaped freshwater swamp.

- Contract block, wood or bamboo

- Wood Contractor

- Moving logs from stump site to roadside

- Earthen berm installed across road waysto control water flow to prevent road erosion.

- The use of trees, and/or tree planting, to pursue social objectives (usually betterment of the

poor). - Social forestry is a program that may include many elements of agroforestry. It
often includes, but is'not interchangeable with, community forestry, which has a narrower
meaning. A broader discussion of the term follows in the chapter section on case studies.

- Land that is currently producing useful biomass grosslybelow its potential. The reasons for

underproduction may be many and varied, from technical (salinity, acidity or alkalinity,

walerlogging) Lo social (disputed ownership or rights) or political (forest department or
community ownership).

- Tk 38.8
- US 0.0258

27.7cft Hoppus

1.2737¢cubic Teel true - cft(t)
one cubic foot true solid volume
37.33 kg

0.621 miles

2.47] acres

- 0.220imperial gallons

- 2.000Ibs

- 1,000 kilograms

- 1.080kg/m®, green welght

- 650 kg/m* areen weight
- 450 kg/m', green weight
- 1.8 ADT
-1
-0

[

.6 ADT
.67 ADT

tJ
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TERMS OF REFERENCE

a. Review and assess existing data on bamboo.

b. Evaluate present public and private bamboo management practices and cultivation techniques.
Recommend needed improvements.

c.  Assist the Institutions subteam to evaluate bamboo research and to devise measures to increase
research on bamboo silviculture,

d. Review and assess bamboo industries in the Country, including their development potential.

e. Examine the use and cultivation of bamboo by rural communities (homestead forests).
Recommend measures (such as extension) to support such practices.

£ Estimate the quantity of existing resources and consumption. Distinguish between bamboo on
private and public lands.

Project supply and demand estimates for both domestic consumption and industrial use to the
year 2000.
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1. IDENTIFICATION CHARACTERISTICS

So far 30 different bamboo species have been seen, collected
plot (Bambusctum) of Bangladesh Forest Rescarc

conservation
ps of the major bamboo species of Bangladesh. These use

characters of the clum
at the field level.

Figure 1 shows the distribution of bamboo according to local temperature and rainfall r

from different parts of t
i BFRI), Chittagong.
o ft)ll characters p

species characteristics, site, distribution and habitat requirements.

Table 1 - Clump Character and Bamboo Speci

es of Bangladesh

he country and Planled _in the exsity
Table 1 lists the identificatiop
ermit easy species identification

egimes. Appendix 3 fully describeg

Species

Scientific Name

Local Name

Clump Character
1.0 Clumps not thorny

1.1

1:3:

1.4

1.5

1.6

Shrubby, closely

growing 2-4 long, culm
culm diameter 1-3 cm
and much branched from
base. Cultivated as
hedges

Culms in the clump are
straight, 3-4m long,

2-4 cm in diameters,
bright green with
whitish silky cover
when young, dull green
and yellowish when old.
Branches are only on
the upper 1/3rd portion
of culm. Leaves are
smaller, cultivated as
hedges

Medium sized 9-12m long
closely growing clump.
Culm diameter 1-5 cm,
dark green, black cilia

on the young stem, less
branching at the base.
Naturally growing in

the forests

Medium to large size
clump 10-15 m long,
branching mainly on
the upper pan of the
culm. Culm glaucous-
creen when voung and
covered with long
persistenl papery
sheaths aften longer
than internode growing
naturally in the forests

Medium to large size
clump 10-25 m long,
3-8 ¢m in diameler,
dark green, branching
excepting basal 3-8
nodes. Growing nalur-
ally in the forests

and also cultivated

Clump has more or less
pimilar Jook 1o that

of B wlda, culms are
shightly Llush preen

" ecdour pot sluming,

white pnged below the

(Proj, 372001/8, App. 3)

Bambusa
glaucescens
(Willd.) Sieb.
ex Munro

Thyrsostachys
sp.

Oxytenanthera
nigrociliata
Munro

Dendrocalamus
longispathus
Kurz

Bambusa
tulda Roxb.

Bambusa
nutans wall,
ex Munro

Tetua

Rangoon
bans,
Bilati bans

Kali,
Kalichari

Ora, khag
orali, rupai

Mitinga,
mita,
mirtinga,
nitai

Peechle N
makal,
makla,
Kevitta,
nitai



nodes; cultivated in
the villages

1.7 Clump has similar look
to those of B. tulda
and B. nutans. Yellow-
ish white vertical
striations are present
on the basal 2-4 nodes.
Cultivated

1.8 Medium to large clump
10-35 m long. Culm
diameter 5-10 cm,
glossy green when
young, yellowish
when old or exposed
to the sun, thick-
walled usually branch-
ing throughout except-
ing 3-6 basal nodes.
Basal nodes have brown
to whitish root rings.
Nodes raised, widely
cultivated

1.9 Clumps are compara-
tively smaller than
B. vulgaris 8-12 m
long, stout, thick
walled. Culm golden
yellow, stripes along
the length of inter-
node alternating at
each node, diameter
3-7 cm.

1.10. Stout and 15-23 m tall
clump, apical part of
the culms somewhat
curved or hanged cen-
trifugally. Culm nodes

prominently raised,
thick walled, diameter
8-15 cm, deep green
colour with shiny brown
pubescence on the inter-
node Branching throu-
ghout, long and has
prominent nodes. Some
auxillary leafless
branches recurved like
pointed spines especially
at the lower culm
nodes. Widely cultivated

1.11 Clump large 15-25 m.
culms grey to greyish-
green when young, at
maturity covered with
the whitish brown
pubescence. Branching
always at upper half of
the culm. Leaves smaller
and narrower then other
Bambusa specics of the
country. Cultivated.

1.12 Clump very large and
gigantic 20-35 m tall.
Culm diameter 12-18 ¢m,
grey-green and basal
nodes marked with rool
scar, Branching wsually
slender and limited to
the upper pant of the
culm. Culuivated in the
Buddist Temple.

(Proj. 372001/3, App. 3)

Bambusa
lengispiculata
Gamble ex
Brandis

Bambusa
vulgaris
Schrad.
ex Wendl

Bambusa
vulgaris
var. striata
(Lodd)
Gamble

Bambusa
balcooa
Roxb.

Bambusa
polymorpha
Munro

Dendrocalamus

giganteus
Munro

Talla,
tarala,
baillo,
makla, mal,
mahal, bon,
sakua

Bariala,
bahini,
barak,
bashni,
baria jai,
jawa, ora

Haldzabans,
Sharna bans

Pharua,
bethua
bans

Pharna,
bethua
burma bans

Bhudum bans
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1.16

Clump densely tufied,
medium to large 6-15 m.
Culm glaucous green
when young, dull green
when old, short and
somewhat solid internode
at lower portion, dia-
meter 3-9 cm, thickest
wall. Branching usually
throughout the culm.
Cultivated in the drier
part of Bangladesh

Clump large 10-30 m,
closely tufted. Culm
creyish white when young
and dull green when old
with brown pubescence,
sending out apical part

as flagellum, sometimes

intermingled with each other.
Stout and elongated (4-10 m)

branches mostly in upper
part of culm. Culm and
branch nodes have
distinct semicircular
creamy colour bud.
Naturally growing only
in Sylhet forest.

Clump medium sized
5-12 m. Culm dark
green covered with
silvery white pube-
scence, very much
elongated (0.4-1.2m)
internode, thinnest

(3-5 mm) wall compare
to other species of

the country, diameter
3-7 cm. Branching from
mid-culm to top. Growing
naturally in the forests

Clump medium sized
4-10 m. Culm vellowish
green lo rusly green.
Culm diameter 4-7 cm.
branching mostly in
the upper portion.
Cultivated mainly in
Comilla.

2.0 Clump thorny

2.1

Large clump 10-32 m.
Culm dull to deep green,
diameter 3-9 em, rool
rings on young culm
nodes, nodes prominent.
Branching throughout,
spreading, thorny.
Thorns strong, curved,
2.5-5cm long.

Cultivated

Clump mediumn sized,
6-15 m dense. Culm
bright green, diameter
2-5 ¢m, much branched,
densely thorny. Thorn
prnaller 0.5-1.2¢m long,
usually i 3s, curved.
Leaves sinaller, Culii-
vated in drier pan of
the counltry

3.0 Diffused clump

(Proj, 372001/8, App. 3)

Dendrocalamus
strictus Nees

Dendrocalamus
hamiltonii Munro

Neohouzeaua
dullooa (Gamble)
Camus

Bambusa sp

Bambusa
arundinaca
(Retz.) Wild

Bambusa
arundinacey

VAT Spinosy Roxb.

Lathibang

Pecha bans

Dalu,
chunga bans

Kanak kaich
Mugal

Kanta
bans

Bish
Kanta

bans



31 Culms in the clump Melocanna Muli,
emerge isolatedly at baccifera nali,
long distance (1-2.5m) (Roxb.) Kurz
from each other. Younger
culm (less than 12
months age) has persis-
tent culm sheaths on
the node, completely
unbranched, apical thin
part drooping with 4-6
leaves clearly visible
from a distance. Culm
diameter 2-6 cm, thin-
walled, 6-9 meter tall
growing naturally in
the forests.

4.0 Climbing

4.1 Culms climbing, woody, Melocalamus Lata bans
spreading, clump form- compactiflorus
ing 3-8 m long, dia- (Kurz) Benth

meter 1-4 cm. Growing
naturally in the Cox’s
Bazar forest.

2. REQUIRED ENVIRONMENTAL CIHARACTERS FOR NATURAL BAMBOO
Temperature

The majority of clump forming bamboos grow at temperature ranges from 7°c (sometimes 2-3°¢) to 40°c. In general, high
temperature accelerates the growth of bamboo and low temperature inhibits it. The luxuriant growth of clump forming types
has been observed in the humid tropics mainly in places of low and medium altitude (within 100 m above the sea level) with
an average temperature higher than 20°c.

Rainfall

Gamble (1896) reported that distribution of bamboo in India was mainly related to the rainfall, the most common range being
1,270 mm to 4,050 mm. The upper limit is not known but the species are found to grow in zones with over 6,350 mm
(Huberman 1959). The most common range is 1,200to 4,000 mm per year. According to Numata (1987) 1,000 mm seems to
mark the minimum annual precipitation required.

The average annual rainfall in Bangladesh varies from 1,500mm to 5,500 mm which falls mostly between last part of May to
August and period of dry months is from October to March. The relative humidity is also correspondingly high ranges from
60 percent upwards. The atmospheric temperature ranges from 5 - 41 °c. Bangladesh fulfils all the above climatic requirements
and thus a home of many different species of bamboo (Figure 1). In most of the years country experience strong cyclonic winds
but these do not seem to act as limiting factors to the occurrence or growth.

Topography

Top soils that are suitable for bamboo growth vary in colour from yellow to brown-yellow, and heart soil colour are clear red,
yellow-brown to blue-grey (Uchimura 1987). Soil pH about 5.0- 6.5 is the most suitable for bamboo, some species may grow
even at pH 3.5. Bamboo do not survive on saline soil.“It has been reported that the geographically younger soils are more
suitable for bamboo than the older soils. In Bangladesh, healthy bamboo clumps are found in well-drained, sandy loam to clay
loam soil with good amount of organic matter on flat or gentle slopes of the hills. In the hilly areas of Chittagong Hill Tracts,
Sylhet, Cox's bazar and Northern Mymensingh where bamboo grow naturally the common soil colours are yellow, brownish
yellow, or light reddish yellow. A wide range of textural variation and soil depth, however, do not interfere in normal growth
of bamboo provided the drainage, rainfall and temperature conditions are favourable. Treatment with N - fertilizers had been

recommended for stands of low productivity.

DISTRIBUTION AND HABITAT

General

» ¢ T @ s | = e
Semi-evergreen and semi-deciduous forests in the hills of Chittagong Hill Tracts, Cox's Bazar, Sylhet and Northern Myme nsingh
of Bangladesh have different naturally grown bamboo species either as understorey in Iussptcl:mnn 1\'“ pure .\til_u\L _Thlc rc‘J.Ec\
¢ i semi-everereen o semi-deciduous clunax standing sigly or ut
usugll wavs, scattered trees typical of the semi-everg ‘ 3 star 3!
grou Z'r)l::tr SK: rf,zm%?;isnlccizu} in depressions. The shade cast by the bamboos is sm:h that there 18 130rm.1ﬂ; o umde q:f-u‘\\‘th:
but 1}:1 the more o :m[; it is developed to a varying extent. Schimper (1895) said that most ol the b.\nt:!\oo .lu‘n_.?lsuan.
tecondary veg inlpcn n[:l abandoned [fields. Bamboos generally invade abandoned  fields alter slash and \un‘lr t.::lr‘ii‘u‘ ‘uEl\‘
. ¥ W H py Qv . . T Ly .
rlinumin?){ ns&-znn‘zz observed in forest arcas of Chittagong, Chittagonyg Ithu ?‘rus}a .m:t &)!lhtl.‘till\!:rlh:\ illlrta\r:“:\’\.\: A \'\[‘:lll-.l\
It { : api . i wire bumboo forests covenng a wi 4 - :
& nalyrg » and they rapidly regencrate into | | overing s 0 :
(hh:m-r:; g%ré:;t a!r;‘. i nﬁirdlhll'm’]r:?}nm jhun{ingpdcs{my the under ground rhizome and thus destroy 'll\.a:;l\ou ll\n:‘;.\tt; ?‘j;::[l:::j
a ’ v - « . > ‘s 'h, G
trowth or ,cggﬁcrffi,:ﬁpf}Enyﬁ,;’,l,m, specics can be seen in the sal forests of Madhupur, Tangal, Mymensing

; = ioroeiliata, B tulda were found to
: ) oot y M bacvilera, O.nigroviliata, B. 4
Jwnajpyr is wi arki distinct that bamboa kpecics such as, M ot T A e mensineh, near the border of
g Ipur. This was 'vcry'rcnurkalll.‘f he side of pure sal forest of Gazni, norli-west of Mymensingh, ne

29w inside the semi-deciduous forest by the side oL ]

wn

(Proj. 372001/8, App. 3)
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Meghalaya province of India. The major tree species of that semi-deciduous forest were Armc:c;rz’xuscaclgzﬁiids ‘l'\];‘lol!r'?r?:: o
Caesalpinia digyna, Dalbergia rimosa, Ziziphus mauritiana, Mallotus sp., Glochidion Ssp.. Acsimilarlywahe‘;d Khan?lsfso"
Syzygiumsp., Leea sp.,and Phyllanthus emblica, Toona ciliata, Bauhinia sp.,and Albizia prOCCra]-J boo is conspicuously abse :
réported that in Bilashpur forest of Madhya Pradesh where sal (Shorea robusta) is almost pure, -an;,clwccn pure sal forests b

proper scientific investigation is needed Lo identify the causes of such antagonistic relationship 1) e
bamboo. Bamboos are also not naturally growing in the mangrove forests of Sundarbans (Figure 1):
So far observed seven species of bamboos have been growing naturally in the forests of Bangladesh. AmOnlg Li1_em r}?uh bans
Melocanna baccifera is most common. Other spcci:és - mitinga Bambusa tulda, orah Dcr)d:jocalamlus 01{1,:15??1 us, d_a]u
Ncohouzeaua dullooa and kali Oxylenanthera nigrociliata occur sporadically either in association with r?lu lDor én 1solation
forrqmg small patches of pure vegetation. The otlier two species lata Melocalamus compactiflorus a},nd pecha Dendrocalamus
hamiltonii are localized only in limited areas of Cox's Bazar and Sylhet forests respectively (Table 2).

Table 2 - Distribution of Seven Bamboo Species hy Forest Regions

Forest Area B. tul D. ham D.lon M. bac M. com N. dul O. nig
Ramgarh 2 0 2 23 0 1 =
Sitakund 1 0 1 2.3 0 1 .
Bandarban - 1 0 1 2.3 0 1 2
Khagrachari 2 0 1 53 0 1 1
Kassalong 2.3 0 1 3.2 0 1 1
Kaptai-Sitapahar 3 0 2 3.3 0 1 1
Jaldi-Harbang 1 0 1 1 0 0 1
Cox’s Bazar ‘ 1 0 1 1 1 0 1
Panerchara-Teaknaf 1 0 1 1 2 0 1
South Sylhet 2 1 = 3.2 0 2 1
North Sylhet i 1 1 21 0 2 1
Sundarban 0 0 0 0 0 0 0
Dk-Mym Sal Forest 0 0 0 0 0 0 0
Dinajpur Sal Forest 0 0 0 0 0 0 0

Note: 1. O0=Absent, I=Restricted to a very few localilics bul Tound in Tew numbers, 2=Found in small numbers but

occurring in several areas, 3=0Occurring gregariously in pure form,

2. B. wl=Bambusa tulda, D. ham=Dendrocalamus hamiltitonii, D. lon=Dendrocalamus lonei h M
Bac=Melocanna baccifiera, M. com=Melocalamus compactiflorus, N. dul, Neohouz UH:ISP-'lll os, O.
nig=Cxytenanthera nigrociliata. ‘ resse dlloos. O

Forest Species
1. Muli

(Meclocanna baccifera (Roxb, Kurz) is the predominant and major species naturally growing in the different forests of Baneladesh
(Table 2). Muli is more or less an evergreen with single culms arising at a distance of one 1o two melers i ESts of Banglades

underground rhizome system. The branchless young (less than l-year old) culms with drooping i “ir‘h;;l\%‘drf ‘lro.‘m a ramulying
nodes covered with persistent sheaths are the common views of the muli forests during Oclofwcr}iw A o Sl
gregarious and handsome bamboo in the forest of Bangladesh. The natura) distribution of this speci g vﬂn?' It s typically a
(1896), is throughout eastern Bengal and Burma from the Garo and Khasia Hills 1o Cililaané,{‘! ;nti\\.i;.\' kt:scrnt\cd by Gamble
Chittagong this is the most common species. Scienlists (Prasad 1948, McClure 1966) l“'[ii\‘t‘blha( tlhim‘m' and certainly in
bamboo is in the Chittagong Hill Tracts, where it grows gregariously covering large tracts of land. The ;‘ n,d‘mml home of muli
of the world are subjected to torrential monsoon climate having highest rainfall (3,000 10 6.350mm) aa $ o mentioned regions
noted that occurrence of muli bamboo is confined to only these regions of the ean, probably. for l\: it can be interestingly
erosion by its long elongated ramifying intermingled rhizome system (Banik 1989). i protecting the soil from
Muli occurs as undergrowth in many of the tree crops and also forms pure stund in (he disturbed  yreas e

cultivation, burning or extensive clear-cutting.  Thus it seems that muli can grow under the plod S N\.c;a:::‘-fﬁ _tl.u_c to Shmjﬁ]-g
The long rhizome necks have the power of spreading and guickly cn\'cr.lhc vacant space of the hills by ‘I.'\\\J‘V 4f li‘ L‘}“f" _l_"h}"
& shont ime provided the plant is not disturbed. Oceasional forest fire Kills the tree seedlings and other |lmn‘ L;;'?-nf’ “llmf\ “Il.L :f
while the underground rhizomen of inuli remain alive. Many new culins emerge from the living wndereroun Ir 111“\ m'“_"_“"“ 5?“

& hitle or po competition from uny other plants und thus form a pure muli vepetation. Iy (he Forest it i i \:\ 'ribllt-mlm[ an 3::
the boundary of & clump as the rhizomes ol many dillerent clul"I_“' miermingled witly cach wher form llllkic}r~--|-;|_|r:i i ¢ ;.m.i;;-s;h!
make impossible for the otlier plant species 1o invaide the arca, -“w. plant have been triving salisfactorily :qu'xll:- l\‘;t;;,\zr.n:isl
sandy clay loum alluvial soils and on the well drained residual saily consiting of almosy PUre stands | even o th: \-u::nnil: of low
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sand hills. As regards the topography muli is found to grow on the sandy rough slopes and the top of the hills indicating the

hardy nature of the plant.

2. Mitinga

Bambusa tulda (Roxb) is another common bamboo growing naturally in the forest of Barll)gladchsh. mer:lg: {g ;grc:;-,gg;cg:‘ 0:
semi-deciduous clump-forming bamboo, branching freely from nearly all the no'des. ,T_hc _ rnn;:_ es FoAn;mm i Nonh:;;
thin, early leafless and more or less horizontal. According to Prasad (1948d) this 3)&0:;:;01;2?‘:;\;;; (:) S pal(‘:hcs gsémetime A
i iti i s undergro ‘

Cachar, Chittagong and Burma. Mitinga is generally found to grow a crg . Y -

i i huri stream of Alikadam Range. In Adampur forest

s patches of pure to semi-pure vegetation as observed near Matamu r .

gofrg;rllﬁ:t somctimiés the spccies?cnn be scen growing as pure stand. This bamboo frequently growson lh‘c flat .allu.vtall df:};os_:ts
along streams in the mixed deciduous forest and also along the banks of the dry water courses. The species is also being

cultivated in the homesteads of Bangladesh.

3. Orah

ongispathus (Kurz) is a large tufted bamboo with leaves born only on the upper branches and easily
gﬁﬁﬁggﬂ; ilts Ionpg fragile papery sheaths covering the internodes of younger culms. The species has been naturally
distributed in the eastern part of Bangladesh (Sylhet, Chittagong) and Burma (Arakan), chiefly along the streams and in the
moist parts of the upper mixed forests, on moist fertile loam (Gamble 1896,Prasad 1948). The species is rarely seen on the hill
tops and drier slopes. Under the close canopy coverthe species are rarely seen, mostly grows in the moist and partially shaded
frinces of the forest cover. Sometimes it forms pure patches as observed in koila block of Ramgarh, Rangkhiang Reserves of
Chittagong and Rajkandi Reserves of Sylhet.

4. Kali

Oxytenanthera nigrociliata (Munro) is an evergreen semideciduous medium sized with comparatively smaller diameter tufted
bamboo, usually dark green, nodes prominent, internodes and culm sheaths of younger culms mostly covered with blackish to
brownish hairs. According to Gamble Chittagong, Burma, Andaman Islands, Malaya Peninsula, extending to Sumatra and Java.
Parker (1931) reported that the species could be seen gregariously on the flat ground and low elevations along the streams in
the evergreen forests of Burma. Characteristically the species is plentiful and found as a congested clump in the fringes of moist
semideciduous forests of Chittagong as observed in Kassalong valley and Sitapahar of Kaptai. One can also see the occurrence
of this species on both the sides of Chittagong-Cox’s Bazar Road near the fringes of Chunati and Harbang forests, and also in
the Bhomariaghona forest. Kali is also distributed in isolated clumps on the disturbed scrubby and drier hills of Keochia,
Bundarbans, Ramgarh, Kaptai and Rangamati. The species has capability to tolerate the repeated cutting while most of the
other bamboo species fail to survive.

5. Dalu

Neohouzeaua dullooa (A. Camus) is dark medium-sized clump with culms growing in large tufts; culms are dark green covered
with a few shiny whitish hairs, whitish below the nodes, glossy when dry. Nodes are not prominent. The species is easily
distinguishable by its very long (0.3 to 1.2 m) thin walled internodes covered with scattered shiny white appressed hairs. The
species is much used for making mats. Leafy branches are switchy,in dense half-whorls at the nodes and less branching at the
lower nodes. The natural distribution of dalu is throughout northern and eastern Bengal and Burma, from Bhutan through the
Assam and Sylhet valleys and the hills between them to Chittagong and upper Burma (Gamble 1896). The species generally
occurs on the moist, well drained and fertile valleys as understorey in the deciduous forests of Sylhet, Chittagong and Hill Tracts
of Chittagong (CHT).

Dalu prefers shade and is not available on drier, open and scrubby hills. Rao and Ramakrishnan (1988) have also reported that
‘the species is more relatively shade tolerant and belong to the periodic growth - evergreen type’. Gamble (1896) reported that
Hooker's collection from Sitakunda, near Chittagong were preserved in Kew herbarium. In 1992,0ne can seldom find a clump
of dalu in Sitakunda Hills. Repeated cutting and fire have destroyed the forest and exposed the ground to direct sunshine. As
a result land has become gradually drier and overhead shade due to trees has also been destroyed. Thus the habitat has become
unfavourable for dalu bamboo. Similar situations were also observed in the different forests of Bangladesh. It appears dalu

has become a threatened species in the Bangladesh forests.

6. Pecha

Dendrocalamus hamiltonii (Munro) a large clump forming bamboo, more often sending out stems at an angle or curved
downwards, as a result sometimes culm tips intermingle with each other. The natural distribution ofthe species is in North East-
Himalaya, Assam valley, Khasia Hills, Sylhet, extending c:_lstward to upper Burma, apd u:cstwards to the Sutlej (Gamble 1996).
The species is now most probably confined only to Patharia Reserve of Sylhet especially in the tea gardens. Tea gardens begin
a protected area might be a better site for regeneration of the species. The species occurred in moist places along streams and
in valleys, often bending over and forming densc thickets. The species seems to be light demander, because clumps always

occurred in the exposed condition rarely under the tree canopy.

According to Rao and Ramakrishnan (1988) dalu and pecha are light demanding early successional species, the mn‘ncr being
more relatively shade tolerant. The present destruction of forests have decreased the crown cover and the lands have become
mostly exposed creating unfavourable conditions for these species.  Based on the leaf characteristios they desenbed dalu as
periodic growth - evergreen type whereas pecha is periodic growth - deciduous types.

7. Lata

d bamboo with greyish-green, seandent spreading and arching culms
arge buds at some of the nodes. The species s naturally distnibuted

i Eastern Bengal and Burma, from Sylhet through Chittagong down o Man:\ln;n lGMul\lltc I&Nc;). {“ \:rx'n\cljnll.rt!:ildt:tnibuu:)nl

: y : "Daz i ceie ar the banks of streams and mois
' 2 . ( ' Bazar, The species thrives well near sl . |

ikyes pyiy sonlied uy xeva nd Bek K CR ”rr(i;:: qlu-uin due lulllw Nowering in 1978 in the area of Teknal and Cox's

valleys in the hills. Large scale monocarpic death o

Melocalamus compactiflorus (Benth.) is an evergreen wifte

<himbing on the supponting trees. The stem has remarkable 1
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?azar has limited its availability in the forests. Even 20 years before (late sixties), lala was a'con;?;;’l{‘ f(lzjllcd ol Sasheti&?ngg
ound in the forests of Teknaf and Cox'sBazar but during 1978-80large areas of thesc forests were been eliminated from mgq

Or making plantation of oj] palm and fast growing exotic tree species. As a result this species pi sence and distribution SIf
of these natural belts. Repeated exploitation and forest fire are the factors also influencing the pres the arcas where humo
bamboos in the forests. 'ic clumps of pecha werc rarely found inside the reserve forests and :n[ o s M rellal nan
Interference was not controlled. I appecars that lala, da?u and pecha which were common even Iw = ow
threatened with extinction in Bangladesh,

Village Bamboos

desh. B. balcooa, B. vulgaris, B. nutans, B. tulda and B,

Among the bamboo species cultivated in the different parts of Bangla specics barua or bhalku bans (B. balcooa) and bariala

longispiculata seem more common (Table 3). In rankine village erown istri

(B. vulgaris) bans are in the top of l(hc list. ')l'hc formfzcr l'):cing more common in the northern and wcsslg%n %lstl;fféi:ahig?sb the
later one was frequently cultivated in the south and eastern part (Table 3). According to Gamble '“ik ]) that this speci t;,]cn
naturally distributed in Assam. Jower Bengal (western) and Br;har and extending to Goruckpur. It is | ct)l(-] lace o atcs ﬁls
been commonly introduced in the long past by man’ nearing the border districts of Bangladesh l'rorrll' Ceg £ “n Uliﬂ ly
pceurning areas of India. It was also seen that some of the cultivated species (B. nutans) have been cu uvatd l'l'l'fma' scale in
the hills of Bandarbans, Sitakunda, Chittagong, Cox'sBazar and Sylhet. These were mainly on the homestead. us It appears
that these species can be cultivated in the plain land having pH 6-8,and in the hill soils of pH 4.5-5.5.

The bamboos grown in the flood plains can tolerate short seasonal floods. Flooding for a longer period are probably not
favourable condition for any bamboo species of the country. This is evident from the fact that neither the cultivated nor the
natural species occurs in the seasonally or tidal flooded arcas. Underground rhizomes system in the water-logged condition
might sutfer from oxygen deficiency and thereby face problem in respiration. Distribution of cultivated bamboo species in the
plain _dzlstncu: seems to be related to the choice and liking of planters, utility values of the species and availability of planting
matenals.

3. CULTIVATION STATUS OF BAMBOO IN DIFFERENT RURAL DISTRICTS

District B.ar | B.as B.bl | B.gl| B.In B. nt B. pl B.tl | B.vl Mg
Dhaka 0 1 3 0 1 2 0 2 2 1_-
Tangail 0 1 3 0 1 2 0 2 3 0
Mymensingh 1 1 3 0 1 2 0 2 2 0
Faridpur 0 1 3 0 1 1 0 2 2 0 |
Pabna 0 1 3 0 1 1 0 2 2 0
Bogora 0 1| 3 0 1 1 0 2 2 0 |
Jessore 0 1 3 0 a 1 0 2 2 0 |
Rajshahi 0 0 3 0 1 1 0 2 2 0 ‘
Kushta 0 0 3 0 1 1 0 x £l E__J
Barisal 0 0 2 0 2 1 0 2 2 UJ
Patuakhali 0 0 2 0 3 1 0 2 o] 04__"
Khulna 0 0 2 0 2 1 0 - o 04_'1
Dinajpur 1 0 3 0 3 2 0 > 2 JJ
Rangpur 1 0 3 0 3 2! 0 ) a) __O—J
Comilla .0 0 3 1 1 2 0 > 2 __:_J
Noakhali 0 0 2 0 1 1 0 ) 3 LJ
Chittagong 0 0 g 1 1 2 1 - 3 0 l
Hill Tracts 0 0 ] 0 0 0 1 0 1 0
Cox’s Bazar 0 0 l 0 1 1 - s 3 0
Sylhet 0 2 K| 2 - 3 s - 2 1
i 7 oyt e Vg v o s
T s trin AT i B E T R

D gi:DcndmCH]Hll\Ub L'il!“"l"“" [)llu:.[)_lungjlpulhll\. Ia=] .lrl.‘lumT.u.T.-|~||3-ra\\\t;1g]\'\-5,i-‘“m.mi“
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4. ESTIMATION OF FUTURE NATURAL BAMBOO AREAS (HA)

Sylhet* | Kassalong® | Rankhiang® Sangu-* Chittagong® | Cox’s Bazar®
2.55% 2.53% 2.82% Mathamuhuri 2.27% 2.27%
annual | annual loss | annual loss 0.93% annual loss annual loss
Year loss annual loss
1983 - 36178 19800 - - -
1984 - 35263 19242 24606 - -
1985 - 34371 18699 24377 - -
1986 - 33501 18172 24150 - -
1987 - 32653 17660 23925 - -
1988 | 13933 31827 17162 23702 - -
1989 | 13578 31022 16678 23482 - =
1990 | 13232 30237 16208 23264 = .
1991 | 12895 29472 15751 23048 - -
1992 | 12566 28726 15307 22834 = <
1993 | 12237 27999 14875 22622 42921 28220
1994 11925 27291 14456 22412 41947 27579
1995 | 11621 26601 14048 22204 40995 26953
1996 11325 25928 13652 21998 40064 26341
1997 11036 25272 13267 21793 39155 25743
1998 | 10755 24633 12893 21590 38266 25158
1999 | 10481 24010 12529 21389 37397 24585
2000 | 10214 23403 12176 21190 36548 24027
2001 9954 22811 11833 20993 35718 23481
2002 9700 22234 11499 20798 34728 22948
2003 9453 21671 11175 20605 33939 22427
2004 9212 21123 10860 20413 33168 21918
2005 8977 20589 10554 20223 32415 21420
2006 8748 20068 10256 20035 31679 20934
2007 8525 19560 9967 19849 30960 20459
2008 8308 19065 9686 19664 30257 19994
2009 8096 18583 9413 19481 29570 19540
2010 7890 18113 9148 19300 28899 19096
2011 7689 17653 8890 19121 28243 18662
2012 7493 17208 8639 18943 27602 18238
2013 7302 16773 8395 18767 26975 17824
Annual detorestation loss:
a.2.6% b.2.5% c.2.8%
d.0.9% ¢e.23% f.2.3%

5.

EXISTING CUTTING RULES

The following felling rules are prescribed for bamboo cutting and these are to be strictly followed.

a.

b.

No new culms of the previous rains will be out.

In addition to the new culms some of the older culms have to be retained for mechanical support and protection to the
young shoots and to maintain the rhizomes in full vigour. With every one year old culm, another older culm must be
retained. Of the older culms thus retained preference should be givento the comparatively immature bamboos for retention.
This rule will apply to the single stem muli bamboo as well as other species usually growing in clumps.

The older culms to be left as evenly distributed over the area as possible in case of single stem bamboos.

Of the culms retained under (a) & (b) at least half should be left on the periphery of the clums. On the steeper slopes more

mature bamboos should be retained on the lower side to give mechanical support to young shoots.

Culms may not be out less than sixinches and more than one foot about the groumd except in very vongested clumps w here
cutting should be done at the lowest possible point.

Tearing or splitting the base of the culmy while cutting should not be permitted.

While removing the felled bumboos care should be taken 1o avoid damages o other standing bambom

i. No portion of the cut bumboo may be lelt in the clump.

(Proj. 372001/8, App. 3) 9
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; ¢ when required for bamboo bundles,
b i. Doga bamboo or clums of the previous rains may only be cut in 2 Spleive: Wiy
Malformed doga should be preferred for this purpose.

ted, except for the purpose of artificial regeneration.
ed,

j. Digging or extraction of rhizomes will bot be permil

. i ull size.
k. From any young clump no culms should be cut until they have atiained f

-

: ne the period between 1st June
. Except for the purpese of rafting timbers no extraction of bamboos will be allowed during p and
1st September when the growth of new shoots takes place.

- , . .
RS B VRIS SRS TSR MRS e S

! . yai
i ) ; r considerable areas the Divisional
3 m. When gregarious flowering takes place in case of any particular speﬁxcs thh l;ag?;gsag;’eopcn for estraotion 6Eall bambsas
| Forest Officer may with permission of the Conservator of Foresls Keep losed coupe
5 of that species, after they have secded, if that area happens to be in a clo :
B 6. REGION, STRATA DEFINITIONS
3 Different Survey Regions of Bangladesh
Region Area (Greater district)
Northwest Dinajpur, Rangpur, Bogra, Rajshahi and Pabna
& (Stratum-I)
Northcentre Dhaka, Tangail, Jamalpur, Mymensingh (Part- Mymensingh Sadar)
; (Stratum-II)
“3
West Kushtia, Jessore, Faridpur, Barisal (Part-Barisal, Bhola, Jhalakathi)
e (Stratum-III) and Khulna (Sadar)
South Patuakhali, Khulna (Part- Bagerhat, Satkhira) and
e (Stratum-1V) Barisal (Part- Pirojpur)
Southeast Comilla, Noakhali and Chittagong
< (Stratum-V)
Northeast Comilla (Part- Brahmanbaria), Mymensingh (P
o : - : art- Netr
=3 (Stratum-VI) Kishoreganj) and Sylhet d g Rl
2 7.  HARVESTING PRESCRIPTIONS

) Forest Extraction

a. Overexploitation repeated cuttings of bamboos more th; i ; :

the forest must be stopped. In reality it is the field li%o%?grgnthgntie}flarl lfr()m Ny (:jf
harvest the b:;m_boos from the forest. Therefore, they need trainine and ed selves  select, cut an
about the existing bamboo cutting rules (Appendix~ 3). An audi%"’isu el ucation by the fo_resters
fhd:cate the laP(})lurers,.cSmractors and permit holders before entering ii}noatll(l1 rgay o fm
foregtzrp(?:regt Ea)fé?;;gﬁlDil)a;I;C mdy.cnndt}ct such training ngfar?‘lme for (ihean'{boo ltObreStb :Zvr
the villaze bamboo sroves Igcgnent'_dnd NGOs may take the task of training 1Rk 06

g 00 groves. § tramners may be trained by F dining the farmers about
by all the three agencies. Y FDTC/BFRI/Forest  Extension or

The areas of bamboo mahals in Sylhet f [
A orest are large ranoej ]

E; D o Ehen . ¢ l g { 4
pfqgce!ld[- cg”gf‘ftlfr:gls’mr!s dr?l‘ln()l sufficient 1o look uﬁer and r\]f; ierrom AR, lline oners .Statt
et &uj. 2 land aress. The g mahms ook, ool pervise the whole felling operations
superior supervision must be ensured. WO A number of small mahals.  Suic

b. New roads and paths are 10 be established in the i
bamboo extraction.  Construction  of overhen
Chinagong  Hill Tracts,

accessible araae . .
rnhcwu\-l t;\-;l.w“‘\ of the forest to facilitate the
* MY be useful as KPM did in the

“ FU”UV{lﬂg l]l.c. IIZCSL:{;I':‘(L‘I 'hlull'“]:m.l L‘llllip[ Fley operly Produe
supervision s needed 10 advise and paide the labogpeps o UveS negligible wastace.  Thorough
are perfectly adequate, A tollowed, 0 preserve i sustai he present” ewtipe l';.l‘lt‘\a(.’\ endix 3)

¥ MM thye res o s (App X «
SOUree
(I'roj. 372001/8, App. 3) "



During harvesting a bamboo culm must be cut at the soil level and saw/hacksaw must be used to
avoid splitting or tearing of the stem. The thin top portion of the bamboo must not be chopped
off and left at the forest. To encourage the labours to bring full bamboo by shoulder load they
must be paid a higher wages rates than at present. This will lead to a substantial reduction in the
wastage of bamboo during harvesting. It may be mentioned that the top and butt portion of the
bamboo which are now left at the field contains longer fibres and higher amount of cellulose
respectively which are essential ingredients for producing quality pulp.

Besides this, to discourage the present practice of wastage contractors engaged in harvesting must
be penalized if such wastage are found by the supervising authority.

Cutting terms and conditions must be rigidly incorporated in the contract documents.

Village Cutting Systems

The villagers should be educated by forest/agriculture extension workers in the following cutting
system for bamboos. Audio-visual aids may be utilized to train and motivate the farmers about the

proper bamboo harvesting technique.

About 75 - 85% of new culms emerge towards the outside of a clump. That is, new culms always
emerge centrifugally in the clump. So bamboos in the periphery of a clump are comparatively young
and immature. Bamboos towards the centre of a clump are comparatively old. Generally more than
three year old culms are regarded as mature bamboos. Therefore to obtain mature bamboo one must

cut bamboos from the centre of the clump.

For maintaining the sustainable growth bamboos should not be harvested every year trom a clump.
Felling should be stopped at least for three years so that culms in the clump attain maturity.
Therefore, in a homestead at least four clumps need planting which harvesting may be started
sequentially in all these clumps. Thus culms will be harvested from each clump at three year intervals.

On the basis of above principles the following steps of bamboo harvesting has been described.

a. A 60-100 cm wide path has to be made inside the clump so that one can enter into the central part
to start felling and dragging out the mature culms. As the path will be made from periphery
towards the centre it is likely that a few number of young culms may have to be cut. So one must
make path from that side of a clump where minimum number of young culms are sacrificed.

b. Most of the mature culms from the central part of the clump have to be cut. As for example, at
least seven to eight out of 10 mature culms from centre of the clump have to be harvested. The
remaining unharvested culms should be left scattered throughout the clump. These mature hard
bamboos, altogether, will provide mechanical support to the young immature culms of the clump
against the strong wind and storm. This felling procedure produces a clump open from one side
and the central mature culms are cut and dragged out. This type of felling is horseshoe method

of felling of culms (Figure 4).
¢. Take the following care when culms are cut and dragged from the clump.

1. The number of harvested culms should not exceed the number emerged last year. for example,
a clump has 15 culms, out of which four and six culms emerged in 1990 and 1991 respectively.
Thus the clump has six one year old and four two year old culms in the felling year 1992, To
keep the clump productive and healthy, do not cut more than five to seven mature culms.

2. Before entering into the clump, branches, if any, on the lowest nodes need trimmead thoroughly
to facilitate harvesting operation.

er most node to minimise the wastage.

3. Cut culms in a slanting manner just above the low _ ( : !
portion of the felled culms and will not

Rainwater will not stagnate at the remaining stump
harbour pests and fungi,

above the ground, buds on the nodes of the stum
twips and branches. Thus a congested and
felling operation;

When the felling is done far E:l‘h;:: t’:“mfl‘[lti:#
culms become activated and prmlncc MK

is created in the clump and interfere in tuture
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- Clear the trimmed out branches and twigs from the harvested culms

L DO I PR Y O VIS SO RN 1 CPLA 1

from the clumps.

- Carefully uproot the dead and rotten stumps of the felled culms as a sanitary cleaning. Add goj

and organic manure (cowdung/rice husk/rotten water hyacinth) at 3:1 ratio to the clump afge,
digging out such stumps. Use these stumps as fuel.

- Don’t allow felling during the culm emergence period. Harvest culms from September to Apri]

Felling of culms is more desirable in the month of November to January as culms posses Jess
amount of starch during this time of the year. Thus harvested culms become less vulnerable tq
powder post beetles (ghoon) attack.

- Prohibit felling during the year of flowering. At the end of flowering felling of the all dead

culms should be delayed at feast nine months so that regenerating seedling can establish on the
ground. However, B. vulgaris and B. balcooa, the two major bamboo species in the villages of
Bangladesh, do not flower frequently and if they at all flower do not produce any seeds.
Therefore, harvesting of culms in these species may be carried out when the culms are flowering,

As other bamboo species of the country produce fertile seeds, culms should be harvested after
seed collection.

(Proj, 37200118, App. 3) |2



LU e youNG cULM
RETAINED.

St tteem OLD CULM
s el W5 FELLED.

SLANTING CUT JUST
ABOVE THE BASAL NODE.

Figure 4 - Horseshoe pattern of hamboo telling
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[ 1. ASSUMPTIONS FOR SUPPLY AND DEMAND

Natural Forest Supply
a. Chittacone and Cox's Bazar Forests (Stratum-V)

ical bamboo outlurn data (numbers) of relevant Forest Divisions.
ic

; 4 1o continue fo
- Sporadic flowering in muli bamboo has started sincc lﬁigggrgdg l’_ﬁ]gsgsi).
increase in outturn due to the sporadic elump death (

|
|
|
- he last 5-10 years histor
{ Based on the las yea r 6-10 years and as a result 3-5¢

5 t
- 10-30% increase in outturn number is likely due to I.hcq iar:!g/%;)ﬂ]c death of the clumps as a result of expected
gregarious flowering at the end of the century (1998/99-200 . -
- Fall in outturn by 45-30% duc to the final sporadic (Troup 1921) and completion of flowering in the remaining
flowering clumps. (say from 2003/04 - 2009/10).
ngs take 10-12yearsto attain merchantable size

f - 10-30% gradual increase in outturn number as regarding muli seedli
1 in natural forest condition. (2009/10 - 2019/2020).

b. Svlhet Forests and Tea Gardens (Stratum-V1)

- Based on the last 5-10 vears historical outturn data collected from Sylhet Forest Divisions permits from Tea Gardens,

and SPPM.

: - Gradual decrease by 5-10% mainly due to over exploitation and repeated cutting in different bamboo mahals and
: filled bamboo groves in the Tea Gardens.

- Initially 2 - 3% increase in oulturn due to the sporadic clump death as a result of expected sporadic flowering in muli

(say in 1994/95). Then the outturn of dead flowering clump likely to intensity and may continue upto the end of the
century (1995/96 - 2002/03).

- Large scale death of clumps due to expected gregarious flowering and as a result the outturn likely to increase by
15 - 35% (2003/04 - 2008/09). ' :

- Sharp fall in outturn by 50-35% due to the final sporadic and completion of flowering (2008/09 - 2012/13).

c. Chittacone Hill Tracts Forests (Stratum-VIII)

- Based on the last 5 - 10 vears historical oulturn data (number) on bamboo collected { the diff; t Forest
Divisions of CHT and KPM. ’ rom fthe ciferent Tor

- Sporadic flowering in muli bamboo staried in 1986 and likely to continue for 6 - 10 vears and the law and order

situation in the Hill Tracts is expected to improve gradually; so 5-7% a 1 i
is expected 1986/87 - 1996/97). ¥ g 3 % annual increase in number of bamboo outtum

- 15 to 35% increase in outturn number likelv due 1o the larve 1 ¥
) el ge scale death of clumps in the > i orest
as a result of expected gregarious flowering at the end ofihc century (1996/97 -[12()01/‘0")}““‘L SR §

Sharp fall in outturn by 50 - 35% due to the final sporadic and completion of flowering. (From 2001/02 - 2007/08)
c. 2 ) h

- 1010 30% gradual increase in outturn number as i :
{ : St er as regenerating seedlines take s .
sizes of culm in natural forest condition (‘_‘0(}7!03-50”/18)“ seedlings take 10- 12 years to produce merchantable

Village Forest Supply

- Data on the standing mature and i t
he 2 ma mmature culm were collected s ise f
FMP Project. cled stratum wise from the present village inventory bY

- The number of mature and imm:
0 lature culm were added tosethe
thumb rule, usually,one thi e o asded dogether 1o get the ol picture of culms in a ¢ Asd
l o e )‘ ne third of tolal number of culm is harvested from a ¢l N \}\ENHH'L ol < L.l.ll‘ll.\ m a :.lllmp. oot
number of culm by 3,10 find out the annual outtur I clump. We have-divided the figure of 08

- Keeping in mind that the present condition of viel

s _ i d from villyoe
further develop the propagation and nenagement | iuge ¢

rove will continue if — e ork W
s taken up, Leontinue if no development work

Demund
. Bavcd on the domestic cons :
(o s I(.;-L..I;.n: |;'.,.l.;|l;ml'“““' mdustria] oy pulp and paper and small seal : A (Boat
' ¥ M RN [ \'\‘“.\g\'. and lranspe ¥
- Industiial demund assessed from Uw annual

il : tequirviment of Ky . o
wab celitnated  from BSCIC Annual Survey Kepont. FREA dil SPEPM. The small scale industrial rcql,lin:lﬂ"”l

,l sl dermand aindy Vo Tocbional o ' IS TS N 1 kY o &
) 4 Wi ll”l l! anpdeg s i '.l..l\lll on L k
| bl l il i) o ]] W l.. L‘“lllll\.\

(Proj, 372000118, App. )



of Douglas (1981) on bamboo consumption.

- Demand estimates are made on the basis of 1991 population census and projection of

trend of past growth rates.

2. PROJECTED NATIONAL BAMBOO CONSUMITION

The estimate is tenlative.

population is based on the

(Million Culms)

1993
North- North- West South South- North- CHT All
Item West Centre East East Total
Domestic" 151.89 109.94 80.35 66.05 89.01 73.49 5.31 576.04
Urban Housing 4.00 11.04 3.53 1.97 6.64 2.65 0.29 30.12
Industrial® 12.40 10.05 9.08 3.14 7.63 29.25 28.58 100.13
Total: 168.29 131.03 92.96 71.16 103.28 105.39 34.18 709.29
1998
['Domcsﬁc' 164.05 118.47 86.70 71.37 96.05 79.33 5.68 621.65
Urban Housing 4.56 12.59 4.02 2.25 757 3.02 0.33 34.34
Industrial® 12.02 10.55 9.53 3.30 8.01 30.71 30.01 105.14
Total: 181.63 141.61 100.26 76.91 111.63 113.06 36.02 761.12
2003
Domestic* - 176.02 126.90 93.00 76.58 102.96 85.12 6.09 666.67
Urban Housing 5.11 14.10 4.51 2.52 8.48 3.38 0.37 38.46
Industrial® 13.67 11.08 10.01 3.46 8.41 32.25 31.51 110.39
Total: 194.80 152.08 107.52 82.56 119.85 120.75 37.97 815.52
2008
Domestic* 188.16 135.45 99.37 81.86 109.95 90.97 6.51 712.27
Urban Housing 5.67 15.65 5.00 2.79 9.41 3.76 0.41 42.69
Industrial® 14.01 11.36 10.26 3.55 8.62 33.05 32.30 113.15
Total: 207.84 162.45 114.63 £8.20 127.98 127.78 39.22 868.11
2013
Domestic* 200.34 144.01 105.77 87.15 116.97 96.84 6.93 730.08
Urban Housing 6.24 17.21 5.50 3.07 10.35 4.13 0.45 46.96
Industrial® 15.41 12.49 11.29 3.90 9.48 36.36 35.53 124.47
Total: 221.99 173.71 122.56 94.12 136.81 137.33 42.91 901.50

(Proj, 37200178, App. 4)

Jote: a = Rural house construction, agricultural imp
b = Pulp and Paper, cottage, transport (boat, ric

Tements, community building.
kshaw hood and bullock cart).

r—

S S

o ’



B s T

Pkt TRy,

BT i N3 R A

e e

S T R AL i i, '
e ¥ W

3. REGIONAL POTENTIAL BAMBOO SUPPLY-DEMAND

(Million_cigyq

s g 1001 1008 2003 2008 "'OL__
NORTH- Natural Forest Su = = : { 3
pply
WEST Village Forest Supply 201.1 201.1 Sy s | o
Total Supply 201.1 201.1 201.1 201.1 201.1
Demand 168.3 181.6 194.8 207.8 222.0
Surplus/Deficit +37 8 +10.5 =02 — =09
NORTH- Natural Forest Su = = "
: pply < Y
CENTRE Village Forest Supply 88.2 88.2 g8.2 88.2 88.2
Total Supply 88.2 88.2 88.2 88.2 88.2
Demand 131.0 141.6 152.1 162.5 173.7
Surplus/Deficit -47.8 -53.4 =63.9 743 855
WEST Natural Forest Supply = g - = =
Village Forest Supply 86.6 86.6 86.6 86.6 86.6
Total Supply 86.6 86.6 86.6 86.6 86.6
Demand 93.0 100.3 107.5 114.6 1226
Surplus/Deficit 64 127 100 280 6.0
SOUTH Natural Forest Supply - - - - -
Village Forest Supply 48.2 48.2 48.2 48.2 48.2
Tetal Supyly 482 48.2 48.2 48.2 482
iy 71.1 76.9 82.6 88.2 94.1
s/Deficit 229 287 34.4 -40.0 159
}SE',iISJ';I:H' Natural Forest Supplv
Potential supply* 42 5
Less: Inaccessible" E% 3;2 7;? o 130
_ Overexploitation® 8.6 8.1 3'8 5 e
Available Supply 29.5 40.5 ' e =
Recorded 7 31 7. 18.0 11.3
Unrecorded 6.9 7; Si.S ex) 23
Village Forest Supply 31.5 31§ L=y 3.1 2.0
Total supply = 1. 31.5 31.5 315
Demirid i 1’1/_.0 98.6 49.5 42.8
Surplus/Deficit 4" 3 qég 1%9‘9 128.0 136.8
— Skl =1.3 -78.5 -94.0

(Proj, 372001/8, App. 4)



3. REGIONAL POTENTIAL BAMBOO SUPPLY-DEMAND, (cont’d)

(Million eulms) ————m= -

[ Source I Sauree | 1993 1908 7003 I 2008 2013
TH- Natural Forest Suppl
g‘gg'r olential supp mam 3%% 33.0 3.3 ?33 2.3%
Less: Inaccessiglc" 37 'g'o _33[ "3’ 23
__Overexploitation® 23’8 ;4‘8 359 556 272
ARalinie Suppy 376 339 726 so8| 204
S arebosced 713 719 719 A5l
Village Forest Supplv : ] ) a7 4.1
vallise bor 100.7 95.9 97.8 127.5| 94
DemandPPY 105.4 113.1 120.7 127.8 13;.;}
[ Surplus/Defieit -4.7 -17.2 -22.9 -0.3 s
C%EA- Nattural Forest Supply
G Potential supply” = 9
HILL Less: lnacccﬁé’ﬁw 1_—1,52 1;3,?;(1) E%é% ig% _:g:g
TRACTS . Overexploitation® -189 203 97 A0 -1.0
Available supply 70.4 87.8 135.3 36.7 15.9
5&;«“;35%33 5 62.0 78.6 119.5 26.1 12.3
- e { ol
Village Forest Supply 8".1 g'f 15'? 10'? 3'-
olal supply 70.4 37.8 135.3 36.7 15.9
Demand . 34.2 36.0 38.0 39.2 42.9
Qnrpluqlnﬁﬁmr ) 151 8 +071 R D7
ALL Natural Forest Supply
REGIONS Potential supp] 193.7 /it | 293.6 138.8 65.7
Less: lnacccssxglc*’ -33.8 -38.0 -48.7 -21.9 -8.3
__ Overexploitation® -31.2 -31.4 -16.6 -6.6 -12.3
Available Supply 128.7 152.3 228.3 110.3 49.4
Recorded 112.3 132.9 198.9 91.8 42.6
Unrecorded 16.5 39.4 29.4 18.5 6.8
Villace Forest Supplv 5§75 527.5 527.5 527.5 5275
Total supply 656.2 679.8 755.8 637.8| 576.9
Demand ) 706.3 761.1 815.5 868.1 901.5
Surplus/Deficit -50.1 -81.3 -59.7 -230.3 -324 6

10-20% less d

large scale death o

comparatively

Similarly about 5-15%

includes an average 2% area loss annually ]
ue to inaccessibility, about 10% in Chittagong and Cox’s Bazar forest, and
f bamboo due to gregarious flowering from t

low.

(Proj, 372001/8, App. 4)

decrease in the outturn due to the over ex

he year 2003 the less in supp

20% in Sylhet and CHT. After

ly due to”inaccessibility become

ploitation and absence of management.
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APPENDIX 5
PLANTATION DEVELOPMENT PROGRAM

(Proj. 372001/8, App. 5)
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ANNUAL PLANTATION PLAN OF MULI SEEDLING AND BRANCH CUTTING

1. — = . . ——
I‘ Year Proposed Plantation Expected Yield of Culm Plantation and I'V'l‘t“"'e“a“(‘f Cogl

(ha) (million 0os.) (million/taka) s—

SDL BCT SDL BCT Total SDL BCT Tata)
| L 1993 500 L = . - 2 > 8
’ ' - - 75 i ] : 6.31 0.84 215
i 1995 1000 100 - - - 1091 1.35 12,25 |
l: 1996 1500 150 a . . 18.26 2,41 2067 |
[ 1997 2000 200 0.67 0.02 0.69 2925 4.06 3331
“ 1998 2500 300 LT3 0.06 1.79 39,07 6.79 45 8¢
1999 3000 500 3.38 0.11 3.49 50,60 11.26 61.86 |
[ 2000 4000 700 598 0.20 6.18 67.13 1223 8436
| 2001 5000 1000 9,39 0.33 9.77 85.20 25 88 111.08

2002 s 1500 14.54 0.53 15.07 64,26 39,28 103 .54

2003 . 2000 20.82 0.84 21,66 61,20 56.11 117.33

2004 - - 29,29 1.30 30.59 54,64 56.17 110.8]

2005 5 = 40,20 1.93 42.13 39.80 70.48 11028

2006 : - 45 85 2.90 48 75 - 90.73 90.73

2007 : - 5].84 420 56.06 . 105,90 105.90

, 2008 . ; 57.87 5.00 62.87 - 109.90 109,90

| 2000 i . 64.00 570 69.70 : 105.10 10510

E. 2010 - . 7027 6.38 76,65 - 93.96 93.96

: 2013 - : 75.74 6.74 82 48 : 75.58 75.58

2012 - - 80.94 7.0] §7.95 . 43.60 43,60

2013 =1 - 87.47 7.01 95 00 - 43 60 43,
: SDL =Seedlings BCT= Branch Cutting

2. ANNUAL BRANCH CUTTING PLANTATION TARGETS AND CULM PRODUCTION

E Area(ha) 1908 1999 2000 2001 2000 2003 2004 2005 2006 ~007 "OOSI anna Q10
i 20 00° L 003 0031 0041 00| 005 | 005 | o00s| oos! o0os | oos l 00 8
i =~ Q0% L 004 f 0051 006! 007 o008 | gos | opos! oos [ nosl _D.GL"@
I S 0.0z 0.0- 007 008 0.00 010 010 010 , 010 I o0 [
150 006 0 08 010 012 014 O.iE & i ] 016 I o[g_\.ﬂ
200 0 08 010 013 016 o1s | 02 / n“I/ p>1 Jne
300 012 1 016 ] o) oo ’ p~r | o3t L 030
300 0 40 07 nn[ 040 ’J:ll 0S3 [BS
700 0 0g 017 ’ P47 0 sSe pEes |17
> o83 067 | 0RO
- po0 | 080 1 00 o
1500 D_J_u_
080 )03 | 3
2000 ] N
Totu) 6575 002 0 06 oy | o020 | o 1 053l 0% L0 L S 1= -

tJ

(Proj. 372001/8, App. 5)
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APPENDIX 6
FINANCIAL ANALYSIS
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APPENDIX 7
PRESERVATION TREATMENT

(Proj. 372001/8, App- 7)
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APPENDIX 7
PRESERVTIVE TREATMENT
1. LIST OF EXTENSION FOREST NURSERIES
Civil Districts - Numberof
Divisions _Mouzas _Nurscries
Bogra Dinajpur Dinajpur 2042 2
28 (4) Thakurgaon 651 L
Panchagar 434 1
Rangpur Rangpur 1194 2
(3 Kurigram 585 2 l
Gaibandha 1105 1
Nilphamari 98 2
Lalmonirhat 443 1
Bogra Bogra 1703 2
(4) Jaipurhat 720 2
Pabna Pabna 1300 2
4) Sirajganj 1461 2 |
Rajshahi Rajshahi 1642 2
(®) Naogaon 2561 2
Nawabganj 769 2
Natore 1268 2
Jessore Kushtia Kushtia 746 2
25 (6) Chuadanga 3690 2
Meherpur 201 2
Jessore Jessore 1313 2
(10) Jhenidah 953 )
Narail 441 1
Magura 539 1
Khulna 167
Bagerhat 759
Satkhira 967
Faridpur Faridpur 995
(3 Gopalganj 625
Madaripur 516
Rajbari 857
Suriatpur 603
————————



R

| _ Rg 2
(4) Jhalakhati
Pirojpur
Plantation Bhola (1) Bhola
6 Patuakhali Patuakhali
2) Barguna
Noakhali Feni
(3) Noakhali
Luxmipur
Central Dhaka (Ext.) Dhaka
29 8) Narsingdi
Naravanganj
Gazipur
Manikganj 1314 1
Munshiganj 637 1
Tangail (3) Tangail 2137 3
Mymensingh Jamalpur 859 2
(8) Serpur 467 1
Mymensingh 2211 3
Kisoregonj 967 1
Netrokona 1625 1
Sylhet Sylhet 1667 1
(5) Moulavibazar 911 2
Sunakganj 1369 1
Habigan;j 1286 1
Comilla Comilla 2645 3
(5) Chandpur 1842 1
Brahmanbaria 998 1
Chittagong Chittagong-4 Chittagong 1021 4
7 Cox's Bazar-2 Cox's Bazar 189 -
Bandarban-1 Bandarban 96 1
o angamalj- Ringamati — 156 | ———J——§_L

Source: Bandarban, Department of Forest, 1992, (Personnel communication).
2. EXPENDITURE FOR BAMBOO PRESERVATION TREATMENT*

Item
1. Sap du[pﬁccmcnl method (Whole bamboo)
a) nstrument for treatment: handpump (locally made) 800
bucket, with mug, clump, rope, ete.
(life of the instrument #&nd dccessories is
sbout 5 years, so annual cost is Tk.160.0and
per day sbout Tk.].00)

b) Preservation treatment r_whole bamboo, 10.7m long)
Preservative (CCB): 206{1,-; Tk 68.0 per kg, 14.00
g. Labour (2 man days: 16

amboo/day; Tk 50/labour) 6.25
Cost for using the “instrument 1.00

Rate of increase of cost of bamboo due o
prescrvative treatment: 28,3%

(Proj. 372001/8, App. 7)
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c) Usefulness of . ;
nireated bambog.*1ve (life span)

Treated bamboo o

-2
: 13-%.0 years
Soaking treatment (bamboo f i
a) Eonstruction of ta o steips, ete)

rectangulac: S, xnll)c.ébn(.k and cx.mycnt.) 10,000

b) Preservative treatment g'or bamboo_fence 6m x 2.3 m)
é. Teservative (CCB) : 325 g Tk 68 per kg.
abour (2 mandays: 4 nos fence 4 limes a day)
Tk. 50 per labour
3. quipment (preservative tank) cost
Rate of increase of cost of a fence due
lo preservative treatment : 9.6%
Cost of fence : Tk. 300.00
Cost of treatment : Tk. 28.68
c) Usefulness of preservative (life span)
ntreated fence . 4 years
reated fence : 15-20 years

* Source: Salehuddin, A.B.M. 1991

3.

(Proj. 37200178, App. 7)

PRESERVATION TREATMENT PROGRAM (MILLION CULMS)

Net Annual® Taka,
Production Million
8.66 13.15
9.09 13.85
9.54 14.53
10.02 15.26
10.52 16.03
11.05 16.83
11.60 17.67
12.18 18.55
12.79 19.38
13.43 20.45

61.05 =
22.50
16.25 275
17.87 27.22
1568 23
2@ 13733
36.22
Nt 3983
28.77 b
31.65 o -
3481 15808

On average the life span of a treated bamboo is about 15

and needs replacing, and so on.

22.10
6.25

0.33

years, so the bamboos treated in 1994 rots in 2009,
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