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D1PTEROCARP FORESTS OF BANGLADESH 
AND THEIR MANAGEMENT

The tropical wet evergreen and the 
tropical semi-evergreen forests, as described by 
Champion (1935), fall under the Hill Forest 

types which extend over about 0.61 M ha (1.51 M

In this paper efforts have been made to put together scattered 
information available on various species belonging to the family Dipterocarpaceae 
found within the geographical boundaries of Bangladesh. Importance has been 
given to the genus Dip ter0 car pus. Their taxonomy, distribution and past and 
present management practices have been particularly discussed.

types : 
tropical 

species, b.

INTRODUCTION

Bangladesh is situated within the tropical 
belt. Its total area is q.nMha (34. 87 M 
acres) of which 1.3 M ha ( 3.21 M acres), 9.3 
percent of the total land area, are under 
the management of Government Forest 
Department. Besides, there is another 0.96 M 
ha (2.37 M acres) of state owned denuded forest 
land, the Unclassed State Forests (USF), which 
is under the control of the district authorities 
and is subjected to shifting cultivation 
practised by the local tribes. As a result, 
the entire area of the USF has become almost 
completely denuded and sungrass (Imperata 
cylindrical has invaded most of the areas.

The forest areas under the management 
of the Forest Department are classified 
into three main types : a. Hill Forests, 
comprising of tropical evergreen and 
semi-evergreen species, b. Tidal Forests, 
comprising of mangrove species and c. Inland 
Sal Forests, consisting mainly of degraded 
Sal (Shorea robusta} with other evergreen 
and deciduous associates (Table 1).



Table x. Types and areas of forests in Bangladesh

Types

(ii)

D.

Chikunia
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Total area in M ha 
(M acres)

D. gracilis BL

D. pilosits Roxb.; D. iurbinatns 
sensu Buch.-Ham. nonGaertn. F.

Bengali : Dholi Garjan, Dhulya 
Garjan, Mashkhaliya 
Garjan, Harra Garjan

Bengali : Boilshor, Boilam 
English : Mascal wood 
Distribution : Chittagong

(Jaldi, Cox's Bazar, 
Moheshkhali island) 
and Chittagong Hill 
Tracts

Percentage of the total 
land area

4-33
4.13
0.74

Dula-
Hazarikhil,

Hill Forests
Tidal Forests
Inland Sal Forests

Distribution : Chittagong
(Chittagong, 
hazara, 
Rczu)

D. cos tat ns Gaertn. F.

D. scaber Buch.—Ham; D. alatns 
sensu Thistleton-Dycr, Pro part 
non Roxb. ex G. Don

Bengali : Kesho Garjan, Telia 
Garjan, Sada Garjan, 
Baittya Garjan, Guti 
Garjan, 
Garjan

0.65 (1.55) 
o-57 (1.41) 
0.10 (0.25)

acre) of reserved forests in the hills of 
Chittagong, Chittagong Hill Tracts and Sylhet 
districts. The Dipterocarpus is the primary 
species in these forests. Shorea robusta, another 
Dipterocarp, is the principal species in the 
Inland Sal Forests (Fig. 1).

(i) Anisoptera
A. scaphnla (Roxb. Piere.)

Hopea scaphnla Roxb. : Vatica 
scaphnla Roxb. Thistloton- 
Dyer; Anisoptera glabra Kurz; 
Scaphnla glabra Kurz. Parker

Dipteroarpus

D. alatiis Roxb. ex G. Don; D. costatns 
sensu Buch. - Ham. non Gaertn. f.;

in can ns Roxb.

DEPTEROCARPS OF BANGLADESH 
AND THEIR BOTANICAL IDENTITY

The family Dipterocarpaceae has recently 
been reviewed by Khan (1979). A summary 
of his work is given below :



Vatica

(iii) Hopea
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CHARACTERISTICS 
BANGLADESH AS 
(197°)

OF GARJANS OF 
NOTED BY DAS

D. turbinalus Gaertn. F.
D. laevis Buch.-Ham.
Bengali : Telly Garjan, Toli 

Garjan
English : Garjan Oil tree 

Chittagong
Datmara, 

Jaldi, 
Khurusia 

Dhobachari

Distribution :
(Dulahazara,
Chainda,
Ban datmara,
Lalutia -
road, Pekhua, Kajirhat),
Chittagong Hill Tracts
(Khagrachori, Rangamati) Dipterocarpus 
and Sylhet

(iv) Shorea
S. robusta Gaertn. F.
Bengali : Sal, Gajari
Distribution : Dacca (Joydcbpur, 

Sripur), Dinajpur (Dharam- 
pur) and Mymensingh 
(Madhupur Garh)

Dipterocarpies is an important timber 
species of Bangladesh. Four species, viz., 

costatiis Gaertn. f., D. alatus 
Roxb., Z>. turbinatus Gaertn. f. and D. 
gracilis Bl. have been found to occur in the 
Hill Forests of Bangladesh. In the forests 
D. alatus can be distinguished from other 
species by its straight, clean, ash coloured 
and cylindrical bole attaining a height of 24.4 
m to 30.5 m (80 ft to 100 ft). Bark is thin, 
smooth with saucer like depressions, result 
of the falling of old bark. In both D. costatiis 
and D. tarbinatiis barks are grey-brown, 
rough, vertically fissured but the bark of 
D. turbinatus is thicker. Bark of D. gracilis 
is rough, thin whitish with brown dot­
like pimples. Like D. alatus, the bark of 
D. gracilis peels off in round pieces causing

V. lanceaefolia BI.
Valeria lanceaefolia Roxb., 
V. lanceolata ed. Arn.
Bengali : Raja rani
Distribution : Chittagong and 

Chittagong Hill Tracts 
(Kaptai, Sitapahar range, 
Sishak)

IL odorata Roxb.
Bengali : Telsur
Distribution : Chittagong

(Rezu, Jaldi, Dulahazara)

Amongst these five genera, species of the 
genus Dipterocarpus alongwith Sborea robusta 
are important particularly from the 
commercial point of view.

Bengali : Dulia Garjan, Dholi 
Garjan, Arjan, Sil 
Garjan

Distribution: Chittagong
(Hazarikhil, Cox's 
Bazar, Maheshkhali) 
and Chittagong Hill 
Tracts (Pablakhali, 
Mascumba)



Forests-
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Hills of Assam and North Arakan of Burma. 
The reserved and the protected forests in 
the Chittagong district are mostly confined 
to the hilly ranges running parallel to the 
coast.

spp., 
spp.>

Calophyllunr
Mesua

TYPES OF FORESTS AND OCCURANCE
The Garjan areas of Bangladesh can be 

classified into two types : (i) The sporadic 
type and (ii) the gregarious type. The 
sporadic type is more common and occurs in 
the Chittagong wet evergreen forests and in 
the Sylhet and Chittagong tropical semi 
evergreen forests (Champion et al 1965). The 
gregarious type is confined to the Chittagong 
secondary Garjan forests.

The Chittagong Wet Evergreen

I. Dipterocarpus pilosus (a), D. turbinatus 
(e), Swintonia floribunda (f), Pterygota 
alata (f) and Tetrameles sp.

Ha. Melocanna sp. (a), Bambusa tulda (f), 
'Neohaic^eaua dullooa (f), Dendrocalamus 
longispathus, Oxytenantbera nigrociliata

III. Shrub layer of many species mostly 
evergreen

IV. Herbaceous monocotyledons 
predominate

V. Climbers rather numerous

The Dipterocarpus forests of Bangladesh 
are situated in Chittagong and Chittagong 
Hill Tracts bordering the Lushai and Khasia

darker coloured saucer like depressions on the 
trunk. Leaves and young branches of 
D. costatus is much hairy, covered with long 
golden-brown hairs. D. leaves and young parts 
of D. turbinatus are glabrous and shiny. Young 
twigs are with white lenticels. Leaves of 
D. alattis and D. gracilis are glabrous above 
and slightly hairy below and young parts 
are covered with brownish hairs. The 
leaf base of D. costatus, D. gracilis and D. 
alattis is acute and the margin is lightly wavy. 
In D. turbinatus, the leaf base is round or 
slightly cordate and the margin is much wavy.

Fruiting calyx tube of D. costatus is 
much hairy with narrow membranous 
ridges. Fruiting calyx tube of D. alattis is 
glabrous with much flattened ridges. Fruiting 
calyx tube in D. turbinatus and D. gracilis 
are without ridges. Fruiting calyx lobes 
of D. turbinatus is angular and those of 
D. gracilis are round.

COMPOSITION
The Dipterocarpus species are distributed 

in different forest types. The composition 
of these types is as follows (Champion et al 
1965) :

II. Palaquium polyantbum, 
sp., Artocarpus chaplasha, 

ferrea, Amoora wallichii, Dopbopetalum 
fimbriatum, Sy^ygium spp., Salmalia 
sp., Cedrela sp., Quercus 
Castanopisis spp., Macbilus
Dysoxylum sp., etc.



SEMI

Ila. Oxyter.antbera nigrociliata

III. Pubiaceae, Me I as te ma

III.
SECONDARY

IV. L^w, Phrynium, Clinogyne, Alpinia

Baleshira (Sylhet Division)

III. Metastoma, odoratum,

IV. Calycopteris(o), Calamus sp. (o).
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Vatica lanceaefolia, 'Hydnocarpus, Premna 
bengalensis, Uvistena, Eicusla

tnrbinatns, 
cbaplasha,

'Tetrameles, 
Dnabanga, 
Mangifera

Eupatorium
Clerodendron viscosum

Meliosma 
flavescens,

sp., 
spp.,

V. Entada, Batea sp., Dalbergia stipulacea, 
Acacia pinnata, Smilax spp.

SYLHET TROPICAL SEMI 
EVERGREEN FORESTS
I. Dipterocarpns

Artocarpus
Eopbopetalnm fimbria turn, 
sp., Albityfia sp., Heritiera acuminata, 
Salmalia insignis

CHITTAGONG
GARJAN FORESTS

II. Eanraceae (f), Sapitim sp. (f), Vitex 
sp- (f).

Ila. Melocanna

I. Artocarpus cbaplasha (a), Castanopsis 
SP- (a), Qnerctis spp. (f), Pterospermum 
acerifolinm (f), Amoora sp (f), Garnga 
pinnata (f), Mangifera sp. (c), 

sp. (o), Dillenia pentagyne (o)

I. Dipterocarpns tnrbinatns, D. costatus
D. al at us (damp low ground only)

CHITTAGONG TROPICAL 
EVERGREEN FORESTS

II. Dillenia pentagyna, Lannea gran dis, 
Dysoxylum binecctarifernm, Pterospermum 
semisagittatnm, Meliosma pinnata,
Xantbopbylltim flavescens, Vernonia
arborea, Vitex sp.

Ila. Bamboos are rarely met with. 
Sometimes Melocanna bambitsoides and 
Bambnsa tulda are found

Ila. ^eoban^eana dnllooa, Oxytenanthera 
nigrociliata, Dendrocalamus longispatbns, 
D. bamiltonii, Bambnsa tulda, Melocanna

II. Sys^yffum spp., Onerctis spp.r 
Pterospermum semisagittatnm, etc. (as 
in the climax wet-evergreen type)

II. Palaqninm polyantbiim, Pterospermum 
acerifolinm, Kayea floribnnda, Michelia 
spp., Talatima sp., Chickrassia, 
Cinnamomnm cecidodaphne, Amoora 
wallicbii, Mesita ferrea, Elaeocarpus spp., 

spp., Echinocarpus, etc.

I. Dipterocarpns costatus, D. tnrbinatiis, 
D. pilosns, Artocarpus chaplasha, 
Swintonia floribnnda, Pterygota alata, 
Iloligarna sp., Mangifera longispes, 
Qttercus spp., Salmalia insignis, 
Stereos permum chelonoides



TH

Humus

Generally, evergreen
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Dipterocarpns forests near the villages 
often get accidentally burnt. Here due to the 
action of fire the evergreen understorey is 
converted to a scrub. Heavy fire may kill 
Dipterocarpus regeneration.

Natural succession : Over the greater part 
of the area, due to high rainfall, the climax 
is undoubtedly a tropical evergreen type of 
forest, approximating to the tropical rain 
forests. Edaphic and microclimatic factors, 
as well as, biological factors are often 
responsible for the development of other types.

SITE FACTORS
Soil : The topography is rugged. The 
terrain in the hills is extremely irregular. 
The hills are nowhere high; the maximum 
elevation is 1220 m (4,000 ft) in the south 
eastern part of the Chittagong Hill Tracts. 
Most of the forest areas are situated between 
15.2 m and 457.2 m (50 ft and 1,500 ft) 
above sea level.

the soil of the 
forest is yellow sandy loam, dark and clayey 
in the depressions. In the drier type of 
Dipterocarpus forests the soil is very porous 
and sandy, easily eroded but tending to 
harden on flat surfaces.

The average rainfall in Chittagong is 
261.6 cm (103 in), increasing to the east in 
the Chittagong Hill Tracts and also to the 
south towards the Arakan coast.

The hills are composed of soft sandstone 
and shale which erode very easily once the 
forest cover is removed. The soil in the 
valley and low lying flats is chiefly composed 
of recent river alluvium. Older alluvium, 
probably pleistocene, forms the upper part 
of low isolated hill rocks, but is often mixed 
with tertiary deposits. Blue clay formed by 
the weathering of shale is common. Laterites 
are found only on the tops of hillocks where 
the soil cover has been removed and the 
area is subjected to repeated burning. The 
laterites are in the form of nodules.

latitudes 
N and is marked by a hot 

wet monsoon 
and then 

the areas 
temperature

The soil varies from clay to clayey loam 
on level ground and from sandy loam to 
coarse sand on hilly ground. The sandy 
soil is often impregnated with iron giving 
it a red or yellowish tinge. Humus is 
absent except on flat alluvial land.

Clnnate : The 
200 N and 24' 
dry season followed by a 
from June to September, 
a short cold season. In 
near the sea the range of 
variation is low, the annual mean being 25 °C 
(77°F). In the interior of the Chittagong Hill 
Tracts the temperature variations are large. 
Forest is unknown except at elevations of 
over 610 m (2,000 ft). The humidity is high 
except in the hot dry season. In the winter 
months when the rainfall is low there are 
heavy dew and thick mist. The water 
which condenses this way should be of 
importance to plant life at the period when 
the photosynthetic activity is high due to 
cloudless sky.

area lies between
o
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regeneration the silvicultural 
such that it favours the 
against the more evergreen species and tends 
to make the forest slightly less mesophytic.

first decade of the present century, although 
preliminary notifications, etc., commenced 
from 1893. Prior to that most of the 
accessible forest areas had been skinned off of 
big timbers by hill men for jhuming (shifting 
cultivation); and cutting and removing forest 
material without restriction, by exporters on 
nominal permit only from the civil 
authorities. Even after reservation, no 
systematic management could be introduced 
and upto 1920 timber— felling and 
bamboo-cutting were, for the most part, 
unregulated and detriment to the growing 
stock. The Garjan forests have also been 
considerably affected by frequent leaf-fires 
and grazing. Garjan (especially D. costatns} 
are obviously the hardiest trees that persisted 
when all others were destroyed, and perhaps 
the only trees that withstood cyclones. 
Many of the best Garjan trees had been 
repeatedly tapped for oil before the forests 
were reserved, with the result that large 
sized trees were found hollow inside. The 
condition of the crop is relatively poor 
throughout and trees of the middle age classes 
were poorer. In the accessible Unclassed 
State Forests of the Hill Tracts also, most of 
the valuable species have already been felled.

The cutting practice influences the 
ecological status of the forests. The bamboo 
forests in the evergreen zone often owe their 
existence to the fact that the evergreen over­
wood has been removed. Logging under 
selection felling removes more of the 
Dipterocarpns species but probably favours 
Dipterocarpns regeneration against the more 
evergreen species by opening up the forests 
and resultant desiccation of the soil.

Animal ecology : The only new factor in 
this head is grazing. Light grazing could be 
beneficial in keeping down evergreen 
undergrowth and helping regeneration of 
'Dipterocarpns. Excessive grazing near the 
edge of the forests, however, seriously 
hampers regeneration. Heavy grazing is 
confined to a mile or two from the edge of 
the forests.

SYSTEM OF MANAGEMENT

Past system (Sengupta 1939): The 
reservation of Garjan forests in Bangladesh, 
specially in Chittagong, is of compara­
tively recent origin, viz., during the

Practically, no forestry operations were 
done to the Garjan forests upto 1922 beyond 
affording them as much protection as 
possible from burning, grazing and illicit 
felling. The first essential cultural operation 
takan up was annual climber cutting 
of a certain area in every range by forest

Areas under concentrated regeneration 
fellings are cither clear felled and planted up, 
often with species other than the indigenous 
ones or put under natural regeneration. In 
clear felling and planting up with exotics 
like Teak the ecological formation is 
drastically changed. In areas under natural 

treatment is 
Dipterocarpns



Thinning At age (yrs)
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many 
stems

i st 
and 
3rd 
4th
5 th

Basal area to be 
retained per ha (sq m)

16.47
20.00
20.00
20.00
20.00

14
20

27
35
5°

areas climber cutting and improvement fellings- 
were done and overmature trees were removed,, 
wherever they occured, for assisting pole 
crops of valuable species.

Present system : As mentioned earlier, the 
present system of management of the forest 
is clear-felling with artificial regeneration of 
Teak, Garjan, Dhakijam, etc. cither by 
Taungya system or by departmental work. In 
the clear area, wherever possible, about 8 to 
10 mother trees are kept for future natural 
regeneration, should the artificial methods fail. 
In Chittagong Hill Tracts, a strip of 3 chains 
of such natural forests are kept in between 
two plantations as Natural Regeneration 
Plots (NRP).

regeneration 
apparent in 

by lopping interfering 
species. The destructive process 

of tapping Garjan for oil and hacking down 
its young stems for use as posts continued 
in the past despite serious attempts to 
check them. The result was that although o 
there were good and pure patches of large 
Garjan trees in places like Cox’s Bazar, poles 
and saplings were conspicuously deficient.

The first working plan was prepared by 
Cowan in 1922-23 after an enumeration of the 
marketable growing stock. The plan prescribed 
the “Floating Periodic Block” system with 
a provisional conversion period of 80 years, 
and only Periodic Block (PB-i) was selected to 
be regenerated by clear-felling and planting 
and successive regeneration fellings in 20 
years. Selection fellings were also prescribed 
in areas outside PB-I. The opinion, which 
eventually moulded local modifications, was 
that as PB-I had not been well defined for 
want of detailed stock-map, such an 
elaborate plan was premature and a simple 
working scheme should meet the requirement 
under which regeneration felling should 
be allowed in any part where labour or other 
conditions justified them. In the rest of the

Table 2. Thinning schedule of Garjan

Stems to be retained 
per ha
1200

596 
35° 
204 

125

guards thus helping natural 
of Garjan, which was 
places, by lopping 
of other

No thinning schedule was developed for 
Garjan plantations. Recently, a thinning 
schedule is under preparation on the basis 
of basal area (Table 2). The first thinning 
at the 14th year is a mechanical one.

In early fifties much strees was put on 
Teak in selecting the species for plantation^ 
But gradually the percentage of Teak has 
been reduced and importance has been 
put on evergreen species like Garjan and 
Dhakijam.
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Conditions favourable for stem development: 
The Gatjan fruits with their two elongated

SIL VICS
Broadly speaking, 

Dipterocarptis exhibit

Leaf-shedding, flowering and fruiting : 
None of the Dipterocarptis sp. are deciduous, 
although D. costatits may be locally so for a 
very short time (just before the appearance 
of new foliage and flowers). For all species, 
the leaf shedding is quickly followed by the 
appearance of new foliage in the cold season.

all the species of 
common important 

silvicultural characters and behave somewhat 
similarly in respect of reproduction.

Large, showy and somewhat scented 
(entomophilous) flowers of Garjans appear in 
the winter. Fruits of D. alatiis, D. costatus and 
D. gracilis set earlier than those of D. turbi- 
natits much before the setting in of the monsoon. 
The earlier immature fruits appearing from 
February onwards are destroyed by parrots 
followed by severe insect attack (Adcidodes 
crassus, weevils and other grubs of Cttrcitlionidae), 
at times serious enough to destroy practically 
the entire fruit crop. The later ones are 
comparatively free from these hazards. In 
the majority of cases, the light immature 
winged fruits are dispersed by the early 
pre-monsoon storms. The heavy mature 
ones fall at the commencement of the rainy 
season and germinate almost immediately. 
Seed is produced every year moderately. Good 
seed years occur at frequent intervals. If 
followed by timely rains these seeds result 
in an abundant crop of seedlings.

Germination is hypogeous. The radicle 
emerges from between the wings and curves 
rapidly downward, soon forming a taproot. 
The cotyledonary petioles meanwhile elongate 
to a length of about an inch enabling 
the plumule to emerge from between them. 
The thick fleshy cotyledons remain within the 
fruit. The nursery and the plantation practices, 
in most places, are to place the seed on its 
side just as it lies naturally on the forest floor. 
Experiments carried out in Burma with 
D. alatns showed that when seeds were buried 
one-third of their length in the ground, 
apex downwards (wings clipped) and stalk 
end up, they germinated freely. In recent 
experiments carried out in Forest Research 
Institute, Bangladesh, it has been found that 
germination with better percentage and 
straight seedlings of D. turbinatus were 
found only in cases where seeds were sown 
half-buried inverted and half-buried horizontal 
positions (Banik 1979).

wings are drifted to the ground to 
some distance around the mother tree. The 
most essential requirements for germination 
are moisture in soil and in air. Germination 
under wet conditions takes place even when 
the fruits are on the trees or caught up on 
the slash or litter. Germinating fruits do 
not retain viability normally more than 7 
to 10 days. If seedfall coincides with or is 
quickly followed by rainfall, germination 
profusely occurs. In favourable years of early 
monsoon, germination takes place in large 
numbers even in thick jungles but the 
germinating seedlings die out if they cannot 
reach the mineral soil.
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Burning and cutting of the undergrowth 
or removal of the middle storey did not 
lead to any appreciable success with 
D. costatits. This species has proved refractory 
from the regeneration point of view. Area 
protected from grazing with a little soil 
working has given encouraging results.

The earliest attempt in raising D. titrbinatits 
artificially was made in 1922-23 in small 
patches, spaced 1.83 m x 1.00 m (6 ft x 3 ft) 
at Gyalmara and Hazarikhil in Chittagong and 
Mainimukh in the Chittagong Hill Tracts. 
The success in Gyalmara was appreciable. 
Trees of average heights of 10.06 m (33 ft) and 
14.32 m (47 ft)and average diameters of 7.87 cm 
(3.11 in) and 11.94 cm (4.7 in) was observed in 
8 and 11 years respectively, in sample plots. At

Artificial regeneration : The first attempt 
of artificial regeneration of Garjan and other 
species were made in 1922-23 when the 
first working plans for these areas came into 
force. Artificial regeneration had passed the 
experimental stage and attained some 
reasonable success in experiment with 
standardisation of definite techniques mainly 
with D. turbinattis. The seeds of this species 
normally germinate profusely and are easy to 
raise in plantations. The seeds of three other 
species of Dipterocarpns growing in Bangladesh 
have not so far given encouraging results, 
except with tender care in the nursery. 
Difficulty has been with D. alatits and 
D. costatits. D. gracilis sometimes germinate and 
profusely do fairly well when planted out 
carefully. Late collections of mature fruits 
are always preferable for all species of Garjan.

A clean germinating bed provided by an 
initial burning or removal of the slash and 
litter and a well drained soil with good 
aeration are essential requirements of the 
seedlings for germination. The growing plants 
also need light for their development. This 
light may be either open or diffused. The 
open light is available in the open nursery of 
plantation areas in evergreen types where 
the moisture content in the soil is relatively 
high. The diffused light occurs in natural 
regeneration areas under high shade or in 
plantations in semi - evergreen or moist 
deciduous types, where a nurse-crop like 
'Tepbrosia Candida or Gmelina is introduced to 
create such conditions for slowing down or 
preventing the surface soil from desiccation.

SILVICULTURE
Natural regeneration : For the purpose of 
seedling recruitment in the natural forest 
it is essential that (i) there should be sufficient 
number of seed bearers ; (ii) the ground 
must be exposed in good seed years and 
before the seed dispersal; removal of all 
undergrowth should be done by slashing, or 
burning, or by both ; (iii) exposure and loosen­
ing of mineral soil by hoeing or any other 
method is helpful but not essential ; and (iv) 
shade, though necessary, cannot be allowed 
from low canopy covers. For the growth or 
•development of seedling and their establish­
ment in natural forest, the two essential 
requirements are (i) systematic weeding and 
(ii) letting in more light to the growing plants 
by gradual opening up of the canopy. 
Burning before seedfall without any other 
treatment have not been encouraging so far.
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In 
as 

is the 
In

of Sal 
with

The advantage of introducing the nurse 
crops is to protect the young seedlings 
from the evasion by weeds and drought.

As regards moisture requirement 
D. costatus is the least exacting D. turbinatus 
which represents an intermediate type between 
the two extremes, viz., the hygrophilous

Methods of artificial regeneration : 
Bangladesh the Taungya plantation, 
well as, the departmental plantation 
uaual method for artificial regeneration, 
both the cases, about 8 to iz seed bearers 
are left in the area in order to supply seeds 
for natural regeneration. D. turbinatus 
is raised by dibbling directly in 2 or 3 rows 
at the end of May to the beginning of June 
in one foot wide hoed up strips and 1.83 m 
(5 ft) apart with or without nurse crops. In 
bad seed years, 1.83 m x 1.83 m (6 ft x 6 ft) 
thali (small shallow pit) sowing is done. 
About 12 seeds arc put in each thali. Weeding 
and clearings are done regularly (2 to 3. 
weedings per year) upto the 4th year.

Mainimukh, a couple of acres were sown 
with D. turbinatus but as they were not very 
successful, infillings were done with Gtnelina 
which form an understorey among the few 
surviving Garjan. At Hazarikhil, a few 
scattered trees survive from a small 
patchsowing. Since 
attained in raising plantations 
same locality.

D. gracilis and the xerophilous D. costatus. 
The ideal practice for the choice of different 
species of Garjan, according to different 
sites, is to plant D. turbinatus and D. gracilis 
on the mid slopes, D. costatns on the upper 
slopes, and ridges and D. alatus at the 
foot hills. But it cannot rigidly be followed 
as the quality and quantity of available 
seeds ultimately decide the plantation 
programme. D. alatus and _E>. costatus are 
not practised in plantations. D. gracilis 
gives fair result, while D. turbinatus gives the 
best result and is the easiest to raise. The 
rate of growth of D. turbinatus is higher at 
early stages.

Choice of species : The main factor that 
determines the choice of species is the time of 
seeding in relation to the commencement 
of the rains. D. turbinatus is the only species 
satisfactory in this respect. The seeds of 
D. turbinatus ripen from the end of May to 
middle of June. The monsoon in Bangladesh 
also starts from mid-May. Therefore, 
there is a close coincidence of rain with 
the seed fall of D. turbinatus.

Hazarikhil, 
from a 

1924 success has been 
in the

Line sowings of Sal were tried in 
Northern Bengal with such pronounced 
success that this method has been followed 
ever since. This success in the drier 
sites suggests that it is desirable to provide 
some shade during the hot seasons. This, 
as well as, the problem of coping with 
weed growth, specially "Eupatoriumt has 
led to the development of succesful 
plantation techniques utilising Tephrosia 
as a cover crop.
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Chittagong Hill Tracts 
(South)

Chittagong Hill Tracts 
(North)

Sangu and hlatamuhari 
Cox's Bazar 
Chittagong

4000

600

% of Garjan 
in total stock

13
60

26

165
424

578

Volume of 
Garjan/acrc (cu ft)

1046

and fungi 
of problem in the natural 

Sometimes shoot borers of Garjan 
I at the seedling stage in the 
well as, in plantation forests.

GROWTH, VOLUME AND YIELD
Stock tables : The stock tables of the 
Chittagong Hill Tracts (North and South 
Divisions) were prepared by Messrs Forestry 
Engineering International Limited (Forestal) 
and the stock tables of Sangu and Mata- 
muhari were prepared by the USAID in 
early sixties (Anon. 1964). The stock tables 
of Chittagong, Cox’s Bazar and Sylhet forest 
Divisions do not exist; but it has been 
calculated from the various records available in 
the Divisional Forest Offices (Table 3). The 
percentage of Garjan is very negligible in 
the Sylhet Forest Division and so it has been 
omitted from the Table.

UTILIZATION
The wood of all Dipterocarps are similar 

in colour and general appearance. The timber 
is heavy, strong, hard, generally straight 
grained and coarse textured. Its weight 
varies from 592 to 770 kg/cu m (37 to 48 
Ib/cu ft). With care it seasons well. The 
Table 3. Stock table of Garjans in Bangladesh

Forest area
(Sq mile)

318

Insects and fungi : Insects 
are not much 
forests, 
are noticed 
natural, as

Previously G me Un a arborea was tried with 
Garjan either in the same line or in pure 
lines. Gmelina is susceptible to mistletoes. 
So, the practice has been stopped. But now 
~E:igema grandis is given as a mixture of 
pure line in strips.

INJURIES AND PROTECTION
Cattle grazing : The effect of excessive 
cattle grazing is harmful and prevents the 
natural regeneration of Dipterocarpns species.

Fire : Burning the bases of mature trees 
for tapping Garjan oil causes considerable 
damage to the timber in the natural forests.

timber is also durable indoors and is easy to 
treat. It can be finished well for paint and 
polish works.

Garjans are commercially important 
being available in large quantities. They are 
good average-quality constructional timber 
and, if treated, can be used for general 
purposes. Most of the Dipterocarp timbers 
in Bangladesh are being used as railway 
sleepers and transmission poles. During 
1977-78, 0.014 M cu m (0.50 M cu ft) were 
supplied to the Bangladesh Railway.
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A total of 94 felled trees were measured in 
detail to collect data for preparing volume 
tables. The gross volume under bark of the

data of 
collected 
collected

dbh
Class

Mean PA at 
dbh (in)

8
12

16

20

24
28
32
36
40
44
48
52
56
60

8
16
16
10

9
12

11

10

2

4
I

4
3
2

0.321 
0.213 
0.254 
0.231 
0.298 
o-332 
0.309 
0.274 
0.225 
0-337 
0.360 
0.417 
0-343 
0.285

Number of 
measurements

merchantable portion of the bole of each 
tree was computed in cubic feet, using the 
Smalian formula. The merchantable portion was 
defined as the wood between a stump height 
of 2 ft and a diameter of 8 in under bark or 
to the point of branching. Curves relating 
the measured volume to a diameter 
and height factor (D2H/ioo) were drawn for 
the species. Volume equations were derived 
by the method of least squares.

Data from sample trees which had been 
measured for height on the sample plots

(i) The ring counts made on stumps 
of trees measured for volume studies, 
and

(ii) Increment measurments taken during 
the last 20 years by boring selected 
standing trees in the sample plots 
(Table 4).

Volume tables : These were prepared by
Forestal. The procedure was as follows :

•some increment data from the Chittagong 
Hill Tracts area. The data have been derived 
from two sources :

Increment data : No systematic
Dipterocarpiis sp. have been 
earlier. Recently, Forestal have

Table 4. Increment of Garjan by diameter
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Banik, R.L. 1979. Studies on sowing position 
of seeds on germination and seedling 
behaviour of Garjan ( Dipterocarpus 
tiirbinatiis Gaertn. F.)—Submitted to the 
4th and 5th Annual Bangladesh Science 
Conference, March 2-5, 1979. University 
of Rajshahi, Bangladesh

Clonal orchards of 61.5 ha (15 2 acre) of 
D. tiirbinatiis will be raised in different forest 
areas of Bangladesh. About 26000 root 
stocks of Garjan have been raised and attempts 
are being made to centralise the Provisional 
Plus Trees (PPT) in these clonal orchards.

Vegetative propagations of this species 
are being studied; but no reliable and definite 
method could be developed till today.

--------; Seth, S. K. and Khattak, G. M. 
1965. Forest types of Pakistan. Pakistan 
Forest Institute, Peshawar. 238 pp

Yield tables : No yield table of Dipterocarpus 
species exists in the country. Yield tables 
for D. tiirbinatiis and D. gracilis are under 
preparation.

RESEARCH AND EXPERIMENTS
Growth, volume and yield : The yield tables 
of Dipterocarpus sp arc under preparation. The 
volume tables of D. tiirbinatiis and D. gracilis 
have already been compiled and the tables are 
under preparation.

Das, D.K. .19.70. Anatomy of Dipterocarpus 
spp. timbers of East Pakistan. Forest

Tree improvement and establishment of 
clonal orchard of D. tiirbinatiis : To ensure 
supply of quality seeds for the forestry 
plantations, seed stands of D. turbinatiis have 
been selected and are under conversion into 
seed stands. These seed stands cover about 
12.14 ha (30-0 acre). More areas, are under 
scanning in the plantation, as well as, in the 
natural forests for this purpose. Besides 49.37 
ha (122 acre) of Garjan seed stands will be 
selected from the existing plantations to 
supply seeds for raising 3237.5 ha (8000 acre) 
•of annual Garjan plantation.

were analysed to develop height-diameter 
relationship for each species. These data 
were used in volume equations to arrive 
at height-class volume tables. Volume 
tables of different Dipterocarpus species 
for Chittagong and Cox's Bazar regions are 
under preparation.

Champion, H.G. 1935. A preliminary survey 
of the forest types of India and 
Burma. Ind. For. Rec. (new series). 
Silva. 1 (1)
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Someswar Das, Chief Research Officer, Forest Management Branch, Forest Research Institute, Chittagong, 
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Presented at the Seminar on “Management of Dipterocarp Forests” held in Manila, the Philippines, 
during May 14-June 5, 1979


