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INTRODUCTION

Silvicultural 
covers about 
hilly land. It

Research Station, 
480 hectare (1080 
is situated under

The object of this study was to identify the genetic relationship amongst 
the soil series, describe and characterise them properly and delineate on a 
soil association map. Seven soil associations and five soil series were identi­
fied in the studied area.

Semi-detailed soil survey was conducted at the Keochia Silvicultural 
Research Station, Chittagong, using enlarged aerial photographs (1 : 5000). 
Ground checking was made by means of traverses planned across the geomor­
phological pattern of the area at an interval of approximately 200 meters 
(656 ft). Laboratory analyses were carried out on the soil samples.

The coarse texture, the low organic matter content and the low available 
nutrients of the soils suggest that plant growth on these soils is probably 
slow which may further deteriorate due to erosion if the soils are allowed 
to remain exposed.

Patiya sub-division of Chittagong district. 
This Research Station comprises parts of 
Mahalia, Sharashia and Keochia mouzas.
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RELATIONSHIP BETWEEN THE
FOREST VEGETATION AND THE SOIL

The hill areas of Chittagong district are 
underlain by the Tertiary and the Quaternary

The mapping of the forest soils was 
based on the diagnostic morphological features 
observable in the field. But the relation­
ship between the soil map and the forest 
vegetation is not always detectable by mere 
ocular observations of forest stands and the

GEOLOGY AND THE PARENT 
MATERIALS

With the advancement of knowledge 
in the fields of both soil science and fores­
try, it has become clear that soil-plant inter­
dependance is more important than the 
mere visual observations. The influence 
of various soil properties on forest vegeta­
tion becomes more complicated by several 
extra-edaphic conditions, particularly the micro­
climatic factors and the dynamics of forest 
vegetation (Wilde 1958). The analysis of 
different aspects of the soil-plant relationship 
would help to remove some of the misconcep 
ted inferences which confused the forest 
managers and the forestry planners in the 
past in selecting suitable forest species.

soil profiles. In order to characterise the 
soil scries, soil samples of representative 
profiles were analysed (Table 2).

The available potassium was very low 
in all the profiles. However, it is not clear 
whether the application of potassium fer­
tilizers would be gainful for the planted 
forest species, because of the presence of 
micaceous minerals in the clay and in the 
silt fractions.

The soil profiles were characterised on 
the basis on their colour, texture, structure, 
consistence, reaction and porosity of the 
subsurface layers (Table 1). The soil series 
studied do not exhibit well-differentiated 
horizons. The variations in colour and tex­
ture of the subsoil horizons were considered 
as the diagnostic differentiating characters.

Semi-detailed soil survey of the area 
was conducted using enlarged aerial photo­
graphs. Field checkings were made randomly 
at 115 spots with Dutch augars at about 
183 m (200 yd) apart. Augar boring 
to a depth of 150 cm (60 in) was made 
in each point and differentiating characteristics 
of soils such as colour (Anon. 1971), tex­
ture, structure, consistance, presence of con­
cretions, mottles, etc. (Anon. 1951) were 
recorded. In all, five soil series and seven 
soil associations have been identified in the 
studied area. Pits were dug upto the depth 
of 150 cm (60 in) for each soil series on 
the representative areas. Soil samples were 
collected from the genetic soil horizons. 
The samples were correlated and analysed. 
The names of soil series were used according 
to those used in the Department of Soil 
Survey (Anon. 1964, Anon. 1966, Anon. 
1976, Anon. 1977).
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•GENERAL NATURE OF THE SOILS
SOIL ASSOCIATIONS

JAN-JULY/80 : 9 (1 & 2)
33

sediments laid down jn the deep geosynclinal 
trough (Anon. 1971). The rocks of Chitta­
gong hills have been considerably folded, 
faulted, uplifted and then deeply dissected to 
form long, sub-parallel North-South ranges 
(Anon. 1971). Between these linear ridges 
there are extensive low lying areas of strongly 
dissected relief where sandy shales and weakly 
consolidated sandstones of the Mio-Pliocene 
age predominate. Rivers and streams follow 
the longitudinal valleys mainly along the 
shale beds occasionally throughout the main 
ridge in the narrow gorges.

The base materials available, the map 
scale used, the intensity of the traverses made 
and the shortage of time did not permit

of the soils occuring on the hills has relation­
ship with the parent material on which the 
the soils are formed. In the surveyed area 
soils are formed either from the sand and 
silt-stones or from the shales (Anon. 1971). 
Soils formed on sandstones are light 
textured while those formed on shales are 
relatively fine textured. Soils are well to 
moderately well drained and are strongly 
acid in reaction.

while those formed on shales
Soils are 

are

Texture and colour of the sub-surface 
■soil have been given preferance over the 
other diagnostic characters in splitting the 
soil series (Anon. 1951). Internal drainage

Keochia Silvicultural Research Station 
is situated on the outer flank of the Tayam- 
bang Anticlinal Range. The configuration 
of the land is strongly dissected, steeply 
slopping hills with narrow valleys. On 
the western part, the elevation of the hill­
ocks is about 5 m (10 ft) and on the eastern 
part the elevation of the hills becomes 
30 m (100 ft). Sediments of the Dupi- 
Tila formation constituting the area include 
unconsolidated sandstones and shales with 
mottled clays, mottled sands and occasionally 
with conglomerates, laterites and plinthites. 
Cross bedding and the occurrence of fossi­
lized wood fragments are the characteristic 
features of the Dupi-Tila series (Wadia 1957, 
Anon. 1971).

The soils developed on the Dupi-Tila 
formations (Wadia 1957) are brown to 
yellowish red and sandy loam to clay loam. 
The topsoil is dark brown to very dark brown. 
In some profiles the topsoil is as thick as 
50 cm (20 in). The substratum is composed 
of unconsolidated sandstones, shales and/or 
conglomerates. Plinthitic mottles and roun­
ded quartzitic cobbles may be present in 
the substratum (Wadia 1957, Anon. 1971). 
Depth of soil upto the unweathered sub­
stratum varies from place to place. The 
soil profile is thick where it is protected 
against erosion and where the run-off is 
comparatively slow. Nodular hard iron­
manganese concretions are present in most 
profiles at variable depths. Locally, the 
concretions constitute considerable propor­
tion of the soil mass by volume. In some 
profiles the plinthitic mottles are present in 
the substratum.
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Narrow- .River...

*

C~r
Cj

M- EROSION
Code Extent

Class 2 ModerateClass 3 Severe

5 VEGETATION 
Code Nature 

Planted Forest 
Vegetation

2,3
C9 - C7
C„ Cij

Soil Unit Boundary..•
Survey
Hills

3 SLOPE
Code Percent
C 8 - 16
D 16 - 30

Pucca
, Road...-
Unsurvey

, Area...

2,3
C7 - CL-
CD2,3 Cij
C7 - C8
CD„ Cij

C7 - <
CD2,3

1 GEOLOGY
Code Formation 
~C Dupi Tila

C9 -
C2,3
07 - C? -
CD^ n BCgj

Kancha
- = , Road.. . -

Unsurveyed
, Valleys...-'

2 SOIL______
Code Series Name
C U Khadim Nagar
C 5 KhiramC 7 Rangamati
C 8 Rangapani
C 9 Keochia

2,3
C8 - C7
CD2j3 BCgj

C8 - CU- 
Cij

g Exotic
C Denuded Fdrest 
i Barren 
j Bushes

Figure 1. Soil association map of Silvicultural Research Station, Kcochia



Table 3. Soil associations with soil series and their percentages

Percent**Percent* Soil seriesSoil associations

1 2«5

2 2.0

6.03

4 3-5

5 3-2

6 24

7 50

JAN-JULY/80 : 9 (1 & 2) 35

Soil mapping 
codes

Keochia-Khadimnagar 
association

Rangamati-Khiram-
Rangapani association

Rangamati-Khadimnagar 
association

Rangamati-Rangapani 
association

Rangapani-Rangamati 
association

Rangamati-Rangapani-
Khadimnagar association

Khadimnagar 
Keochia 
Khiram

Rangamati 
Khiram 
Rangapani 
Khadimnagar

Keochia
Rangamati
Rangapani

Rangamati
Rangapani 
Khadimnagar

Rangamati
Khadimnagar
Rangapani

Rangapani
Rangamati 
Khadimnagar

5°
25
25

5°
4°
10

5°
40
IO

50
40
IO

5°
25
35
10

Keochia-Rangamati 
association

Rangamati
Rangapani 
Khadimnagar 
Keochia

35
5°

15

35
30
25
10

* Percent of the studied area covered by each association 
** Percent of the association covered by each soil series
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The coarse texture and the low organic 
content of the soils suggest that the 

these soils may be retarded 
the prolonged period of drought 

lack of available moisture on

AL AL
Bwdad

1

!

matter
plant growth on 
during 
due to the 
the northern aspects of the hills.

The difference in texture which occurs 
between the horizons and between the pro­
files is due to the parent materials from 
which the soils were synthesised rather than 
the accumulation and movement of clays.

Natural fertility of the hill soils may not 
be high. Moreover, the topsoil is partly 
eroded because of the destruction of vegeta­
tion cover due to anthropic manipulation.

-------- 1971. Soil Resources. AGL : SF/PAK 6.
FAO Technical report 5. 211 pp

-------- 1971. Munsell soil colour charts. 
Munscll products, Munsell Colour 
Co., Baltimore 18, Maryland, USA.
34 PP

-------- 1976. Reconnaissance Soil Survey 
of Sadar North Sub-division of 
Chittagong District. Department of 
Soil Survey, Dacca,Bangladesh. 317 pp

-------- i977« Reconnaissance Soil Survey 
of Sunamganj and Hobiganj Sub­
division of Sylhet District. Depart­
ment of Soil Survey, Dacca, Bangla­
desh

Wadia, D.N. 1957. Geology oflndia (3rd Ed.) 
Me Millan & Co. London. 5j6pp

Wilde, S.A. 1958. Forest Soils. Their 
Properties and relations to Silvicul­
ture. The Ronald Press Co., New 
York. 537 PP

S.AL Sirajnl Haque, Assistant Soil Scientist and A. T. AL 
Research Institute, Chittagong Bangladesh

mapping of the individual soil units sepera- 
tely. Instead, the soils have been mapped 
in association. Soil associations are mapp­
ing units containing two or more soil 
series occurring side by side in a catena which 
repeat in the landform (Anon. 1971). The 
soil associations were delineated on a map 
(Fig. 1) and have been arranged in tabular 
form for the simplification of the presenta­
tions (Tables 1 and 3).

CONCLUSIONS

For the purposes of silvicultural research 
the differences in respect of soils, topo­
graphy, aspects, etc. should be taken into 
account. Unqualified generalisation in res­
pect of the changes in soils may seriously 
affect the findings of silvicultural researches.

Hassan, Soil Scientist;
Hossain, Field Investigator, Forest
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