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foreword

Robert D. Simpson
Country Representative
Food and Agriculture Organization  
of the United Nations (FAO)

Bangladesh

This is a summary of a much larger floral diversity report that focused on the 
important yet vulnerable forests of Cox’s Bazar, Bangladesh. The assessment was 
conducted by the Food and Agriculture Organization of the United Nations (FAO) 
with support from the Bangladesh Forest Department and implementing partner 
the International Union for Conservation of Nature (IUCN).

All nine forest ranges in the Cox’s Bazar South Forest Division were included in the 
field work in order to get a full picture of floral composition and diversity. The main 
objectives of the study were to develop a comprehensive list of flora along with 
their uses and conservation status, including the population structure. The research 
marks a valuable contribution towards sustainable forest management through 
supporting planning, policy making, determination of conservation strategies, and 
areas for future research.

Cox’s Bazar has an abundance of floral diversity but has been under sustained 
pressure for many decades, creating numerous conservation challenges. Numerous 
initiatives have been launched to restore the landscape, forests, and environment 
but they have not had the benefit of robust floral diversity and composition 
information which is why this assessment is so important.  

The study revealed much encouraging data, recording for example 852 plant 
species and concluding that the forest has potential for natural regeneration. But it 
also revealed many causes for concern with regard to sustainable management of 
this rich floral heritage. This report makes a number of recommendations to restore 
and conserve flora and fauna.

I am thankful to the Government of Canada and the Kingdom of the Netherlands for 
their continued assistance and support. I also want to express my gratitude to the 
Forest Department and IUCN for their dedicated efforts for this project.

F L O R A L  D I V E R S I T Yv i
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This study was conducted through 
robust field work following pre-
designed surveys consisting of a 
transect survey, quadrat survey, and 
household interviews. All the plants 
found in transects were recorded 
by their local and scientific names. 
Herbarium specimens were prepared 
for the unknown flora and identified 
later by consulting recognized 
taxonomic resources.

The study recorded 852 plant 
species belonging to 552 genera 
and 146 families from the forest 
and associated areas of Cox’s 
Bazar South Forest Division. 
Flora represented by 819 species 
from Angiosperms composed of 
Magnoliopsida and Liliopsida. There 
were seven gymnosperm species 
and 26 pteridophyte species. In 
terms of habit forms, there were 
301 herbaceous species which 
constituted about 35 percent of the 
flora, followed by 268 tree species (31  
percent of the flora) and 132 shrubs 
(16 percent of the flora).  

Climbers, lianas, bamboos, palms, and 
rattans represented comparatively 
fewer species (18 percent of the total 
flora of the study area.) Under the 
taxonomic class Magnoliopsida, 640 
plant species were recorded that 
belong to 406 genera and 104 families. 
A total of 179 plant species under 
Liliopsida class have been identified 
that belong to 117 genera and 23 
families. The Liliopsida were composed 
mostly of herbs (139 species), followed 
by bamboos (11), climbers (nine), palms 
(nine), rattans (six), shrubs (four), and 
liana (one). There were 136 naturally 
occurring species, forming about 76 
percent of recorded Liliopsida. Most of 
the tree species (63 percent) recorded 
were found in the forests, village 
thickets, and even around homesteads. 
About 80 percent of tree species were 
indigenous. Shannon-Wiener’s diversity 
index (3.962) indicated that the study 
area had fair tree species diversity. The 
dominance index (0.055) and evenness 
index (0.772) showed insignificant 
supremacy of species and an even 
distribution of the different tree species. 

EXECUTIVE SUMMARY
Field work at Rajarkul Range, Cox’s Bazar.
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The field survey recorded 123 
regenerating tree species that 
belong to 89 genera and 40 families. 
Assargola (Grewia nervosa) had the 
highest seedling density (611 seedling/
ha) followed by Putijam (Syzygium 
fruticosum) with 576 seedlings/ha and 
Jadacchoa (Dichapetalum gelonioides) 
with 494 seedling/ha. Seedlings of the 
ten most dominant species composed 
more than 41 percent of the total 
seedling population.

There were a total 852 plants grouped 
by eight conservation categories. The 
conservation status of most of the 
species (74 percent – 625 species) 

were found to be of least concern, 
meaning that they are not in immediate 
danger of extinction. Among the 
remaining 26 percent of species, a 
substantial number of species were 
‘not evaluated’. Overall, there were 
34 vulnerable and rare species (four 
percent) as per the Encyclopaedia of 
Flora and Fauna of Bangladesh. 

The findings are expected to 
contribute to the sustainable 
management of the forests through 
supporting forest management 
planning, policy-making, determination 
of conservation strategies, and future 
research.

Biodiversity comprises the variety of 
lives on earth and forms diverse natural 
patterns (Conservation of Biological 
Diversity, 2000). Wilson (1992) defined 
biological diversity as the variability 
among all living organisms including 
inter alia, marine, terrestrial and aquatic 
ecosystems. It also includes the multi-
dimensional ecological complexes 
of which they are a significant part. 
Biodiversity includes diversity within 
species, between species, and of 
ecosystems. It encompasses the variety 
at all levels of organisms, classified 
by evolutionary (phylogenetic) and 
ecological (functional) characteristics. 
Biodiversity is sub-divided into 
three major categories: diversity at 
the genetic level within a particular 
species; diversity at the species 
level that refers to the number and 
proportion of different species in a 
particular area; and diversity at the 
ecosystem level which describes the 
variation within the species association 
and their habitats (ITTO, 1993).

The natural forests of Bangladesh 
are rich in floristic composition. 
Around 2 260 types of plant species 
are reported from the Chittagong 
region which falls between two major 
floristic regions of Asia (Department 
of Environment, 2015). Although 
the geographical position and the 
climatic characteristics of Bangladesh 
provide favourable conditions for 
rich biodiversity, the total flora of the 
country has yet to be fully investigated. 
Thus, the study (of which this is a 
summary report) aims to assess the 
potential of biodiversity in Bangladesh 
and its maximum utilization through 
sustainable and rational use of 
resources.

The forests of Cox’s Bazar were found 
to be highly mixed in characteristics, 
making classification difficult. 
Ecologically, the forest has been 
classified as a mix of evergreen, 
deciduous, bamboo jungle, and 
savannah (Cowan, 1923).

INTRODUCTION
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The forest areas of Cox’s Bazar 
South Forest Division were 
selected for the assessment. These 
forests are situated within Teknaf, 
Ukhiya upazilas (a sub-district 
administrative areas), and partially in 
Ramu and Cox’s Bazar Sadar Upazila. 
The total area of Cox’s Bazar South 
Forest Division is 44 174.91 hectares. 
Among the total area, 36 602.05 ha 
is reserved forest and the remaining 
7 572.86 ha is protected area forest. 
There are nine forest ranges with 50 
forest beat/patrol camps under this 
division.

LOCATION OF  
ASSESSMENT

A transect survey was conducted 
in 22 forest beats of the nine forest 
ranges. Several walking trails were 
followed to record the flora in different 
habitats of the respective beats. 
The common habitats covered were 
hilltop, hill slopes, valley, hill bottom, 
shady places, stream banks, roadsides, 
moistened/marshy areas, degraded 
sites, and landslide-prone areas. Plants 
within the transects were recorded 
by their local and scientific names in 
the field notebook. In addition to the 
names, their habitat, habit form, and 
phenology, was recorded. In cases 
where they were unknown, fertile 
samples (if available with flower, fruit, 
seed, etc.) were collected. If fertile 
materials (i.e. flower, fruit, seed, etc.) 
were not available then only suitable 
twigs were collected as the sample for 

preparation of herbarium specimen. 
For rare native mother plants, height 
and diameter at breast height (DBH) 
were recorded using Global Positioning 
System (GPS) technology.

QUADRAT SURVEY 

For the quantitative assessment of tree 
flora, a quadrat survey was conducted 
following the multistage random 
sampling method. Forest ranges were 
considered as strata in this sampling 
design. Under each of the forest 
ranges, three beats were selected 
randomly. In cases where there were 
equal or less than three beats, all the 
beats were selected. The number of 
sample plots was fixed following a 
0.06 percent sampling intensity for 

Methodology

TRANSECT SURVEY Figure 1: Sample plot distribution in the study area

Distribution of sample plots in Cox’s Bazar 
South Forest Division.

Source: Bangladesh Bureau of Statistics (BBS). 2011. Population and Housing 
Census 2011.
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each forest beat. A total of 169 sample 
plots were identified. The sample plots 
were in the respective forest beat area 
by generating random coordinates 
applying Geographic Information 
System (GIS) tools. The quadrats were 
at least 200 metres apart from each 
other.

Circular sample plots were used. All 
the tree individuals having ≥20 cm 
DBH were measured in a 19 metre 
radius circular plot (L plot) whereas 
the saplings (individuals having ≥ 2 cm 
DBH) were measured from a nested 
8 metre radius circular plot (M plot). 
Another nested circular plot of 2.5 
metre radius (S plot) was located 
at 90-degree bearing and 5 metres 
distance from the centre of L plot. 
All tree seedlings having ≤2 cm DBH 
were considered as regeneration. The 
sample plot design was adapted from 
the Bangladesh Forest Inventory (BFD, 
2016).

In the sample plots, the species name, 
total height, DBH, and phenology of 
the trees and samplings were recorded. 
Information on the land cover class, 
disturbances, slope, aspect, and canopy 
coverage was collected for each 
sample plot. In the regeneration plot, 
seedlings were identified and counted 
by tree species.

HOMESTEAD SURVEY 

A total of 135 heads of household 
(HH) were interviewed and their 
homestead flora measured. Household 
selection followed multistage random 
sampling taking three unions from 
each of the three upazilas associated 
with each related forest division. Then 
three villages were selected randomly 
from each of the unions. From each 
household, plant species name, HH 
area, and percentage of area covered 
with plants were collected.

Agrobiodiversity survey  

Agricultural biodiversity includes 
all components of biodiversity 
(at the genetic, species, and 
ecosystem levels) that are relevant 
to cultivation and food production 
(Department of Environment, 2016). 
This study recorded the agricultural 
crops cultivated in the study 
areas, especially in and around the 
government forests of study area, 
through the household interview 
described under the homestead 
survey. 

PLANT SAMPLE COLLECTION  
AND PROCESSING

More than 700 plant samples were 
collected, processed and stored in 
the seed research laboratory of the 
Institute of Forestry and Environmental 
Sciences, University of Chittagong 
(IFESCU), following standard scientific 
methods. The plant samples were 
mounted on a hard paper sheet of 
standard size 29.21 cm by 41.91 cm. 
A tag detailed important information 
(local name, scientific name, location, 
habit, habitat, family, collector’s name) 
was attached to each herbarium 
sheet. The unknown plant specimens 
(herbariums) were identified consulting 
through relevant literature i.e. Bengal 
Plants (Prain, 1903), Encyclopedia 

Figure 2: Design of sample plot for
the multistage random quadrat survey

L plot, radius 19 m

S plot, radius 2.5 m

M plot, radius 8 m
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of Flora and Fauna of Bangladesh 
(Ahmed et al., 2009a, 2009b, 2009c, 
2008a, 2008b, 2008c; Siddiqui et al., 
2007a, 2007b) and Vascular Flora of 
Chittagong and Chittagong Hill Tracts 
(Uddin and Hassan, 2018a, 2018b, 
2018c). Taxonomists of the Botany 
Department, University of Chittagong; 
Forest Botany Division of Bangladesh 
Forest Research Institute (BFRI), and 
Bangladesh Council of Scientific and 
Industrial Research (BCSIR) Chittagong, 
also supported to identify and verify 
plants. 

REVIEW AND CONSERVATION 
WITH PREVIOUS FLORAL 
RECORDS 

A number of researchers have 
reported on plants and ecosystems 
in protected areas of Cox’s Bazar. 
Comparing present plant data with 
the previous data helped to identify 
the plants. The population of some 
plants changed drastically – becoming 
very rare or even disappearing – from 
the study area. 

Identified plants were arranged 
taxonomically and categorized 
according to their habit form. In 
addition, plants were categorized based 
on their nature of drawing nutrition 
and use. Exotic and native species 
were identified based on the report of 
Hossain (2004). Elephant fodder plants 
were identified following IUCN (2004) 
and Rahman (2019). The aromatic plants 
were also identified and described 
following (Uddin and Hassan, 2018a) 
and Bhuiyan et al. (2009). In addition 
to the common habit forms (i.e. trees, 
shrubs, herbs, etc.), there was a wide 

range of habit forms (undershrub, 
woody climber, creeper, twiner, etc.) 
Data collected from the quadrat survey 
in the forest was recorded and cleaned 
using Microsoft Excel. Furthermore, 
data was analysed to assess the 
quantitative structure of the tree 
species in terms of frequency, density, 
abundance, dominance, importance 
value index (IVI), and four diversity 
indices, i.e. Shannon-Wiener’s diversity 
index (H), Margalef’s species richness 
index (R), Simpson’s diversity index (D) 
and Species evenness index (E).

DATA COMPILATION AND ANALYSIS
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Magnoliopsida 
(Dicots)

Under the taxonomic 
class Magnoliopsida, 
640 plant species 
belonging to 406 
genera and 104 
families were 
recorded. Trees 
had the highest 
number of species 
(262), followed by 
herbs (162), shrubs 
(127), climbers (60), 
and lianas (29). In 
addition, there were 
five parasitic species 
identified under 
Magnoliopsida. A 
total of 93 species 
were cultivated in 
agricultural fields 
or homesteads, or 
horticultural gardens. 
There were 41 planted 
species recorded from 
the forest plantations 
or ornamental 
gardens.

Liliopsida 
(Monocots)

A total 179 Liliopsida 
plant species 
belonging to 117 
genera and 23  
families were 
recorded. The 
Liliopsida were 
composed mostly  
of herbs (139 species) 
followed by Bamboos 
(11), climbers (nine), 
palms (nine), rattans 
(six), shrubs (four), 
and a liana. There 
were 136 naturally 
occurring species 
(76 percent of the 
recorded Liliopsida.) 

Gymnosperms  
(Naked Seeded 
Plants)

Seven Gymnosperm 
species belonging to 
five genera under  
five families were 
found in different 
habitats.

Pteridophytes

A total of 26 
pteridophytic 
species belonging 
to 24 genera and 
14 families were 
recorded. Most of 
the ferns were found 
in the moist and 
shady habitats of 
the forests, forest 
margins, riverbanks, 
and village thickets. 
Among the ferns, 
23 species were 
found to be growing 
naturally in different 
habitats whereas 
the remaining three 
were planted for 
ornamentation 
besides their natural 
occurrence.

FLORISTIC COMPOSITION 

The study recorded 852 plant species 
belonging to 552 genera and 146 families 
from the forest and associated areas. 
Taxonomically, the flora was represented 
by several species from Angiosperms 
(819 species) composed of Magnoliopsida 
(dicot, 640 species) and Liliopsida 
(monocot, 179 species), Gymnosperms 

(seven species) and Pteridophytes (26 
species). In terms of habit forms, 301 
herbs were found constituting about 35 
percent of the flora followed by 268 trees 
(31 percent of the flora) and 132 shrubs (16 
percent of the flora). However, climbers, 
lianas, bamboos, palms, and rattans were 
represented by comparatively fewer 
species, constituting only 18 percent of 
flora in the study area.

Dicots (wild mango) Monocots (Bamboo) Gymnosperms Pteridophytes (tiger fern)
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Trees

There were 268 tree 
species belonging 
to 176 genera and 61 
families in the forest 
and associated areas. 
The Euphorbiaceae 
family had the highest 
number of species 
(30), followed by 
Mimosaceae (18) and 
Moraceae (16). Most of 
the trees (63 percent) 
occurred naturally 
in the forests, 
village thickets, 
and even around 
the homesteads. A 
substantial number 
of trees were found 
in both natural and 
planted conditions. 
Among them, about 
20 percent were 
exotics.

Shrubs

A total of 132 
shrubs belonging 
to 99 genera and 
40 families were 
identified. Among the 
genera, Ixora has the 
highest number of 
species (five) followed 
by Hibiscus (four), and 
Euphorbia, Jasminum, 
and Leea (three each). 
Among the families, 
Euphorbiaceae with 
16 species is the most 
dominant shrub family 
followed by Fabaceae 
(13), and Rubiaceae 
and Verbenaceae 
(11 each). About 76 
percent of the shrub 
species occur only 
naturally in different 
habitats, particularly 
in the forests and 
village thickets. About 
11 percent of the shrub 
species also found to 
be cultivated in the 
farms or the garden 
for ornamentation. 

Herbs

There were 301 
herbaceous species 
belonging to 214 
genera and 60 
families. Cyperus with 
10 species was the 
most frequent genus 
of herb, followed 
by Fimbristylis and 
Euphorbia each with 
five species. There 
were 47 species of 
Poaceae, making it 
the most dominant 
family followed by 
Cyperaceae (27) 
and Asteraceae 
(24). More than 
42 percent of the 
herbaceous species 
were members of the 
five most dominant 
families. Most of the 
herbs (83 percent 
of species) grow 
naturally. Among 
the 301 species, 44 
were only found in 
cultivated fields.

Climbers

There were 69 
climber species 
belonging to 46 
genera and 22 
families. Genus 
Dioscorea had the 
highest number 
of species (five), 
followed by 
Momordica and 
Ipomoea (four 
each). The most 
dominant family, 
Cucurbitaceae, 
composed of 17 
species. It has 
followed by Fabaceae 
(10), Convolvulaceae 
(seven), and 
Dioscoreaceae (five). 
A significant number 
of cultivated climbers 
were recorded (25 
species, representing 
36 percent – with the 
remainder 64 percent 
being climbers that 
occurred naturally.)

Tree  
(Albizia odoratissima)

Shurds  
(Bridelia stipularis)

Herds  
(Datura fastuosa)

Climber  
(Asparagus racemosus)

CLASSIFICATION OF PLANTS IN TERMS OF HABIT FORM
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Lianas

There were 30 
species belonging 
to 25 genera and 16 
families. Combretum 
and Dalbergia genera 
had three species, 
followed by Derris 
with two species. 
Among the families, 
Fabaceae was 
represented by seven 
species followed by 
Combretaceae (four) 
and Asclepiadaceae 
(three). Almost all of 
the lianas (28 species 
out of 30) occurred 
naturally.

Bamboos

There were eleven 
bamboo species 
belonging to five 
genera under the 
Poaceae. Bambusa 
genus is represented 
by four species. 
Though all the 
bamboo species can 
grow naturally, it 
was observed that 
among the bamboos, 
Melocanna beccifera 
was the most 
common in the forests 
whereas Bambusa 
tulda and Bambusa 
polymorpha were 
most commonly found 
in the homesteads or 
villages. 

Palms

There were nine 
members of the 
Arecaceae family. 
The recorded palms 
belong to the Areca, 
Borassus, Caryota, 
Cocos, Dypsis, 
Licuala, Nypa, and 
Phoenix genera. 
Areca catechu was 
one of the dominant 
homestead trees 
in a number of 
households.

Rattans

There were six rattan 
species of Calamus 
and Daemonorops 
genera, and 
Arecaceae family. 
Most of these seemed 
to occur in the 
forest through poor 
plantations.

Lianas  
(Entada rheedii)

Bamboo  
(Dendrocalamus giganteus)

Palm  
(Borassus flabellifer)

Rattans  
(Calamus viminalis)
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Exotic species

There were 147 
species, belonging 
to 126 genera and 55 
families, identified as 
exotic. Most of the 
introduced species 
were herbaceous (56) 
followed by trees 
(54), shrubs (25), and 
climbers (nine). Three 
palm species were 
exotic.

Invasive alien 
species

There were 23 alien 
invasive species 
belonging to 22 
genera and 15 
families. Among the 
families, there were 
five alien species of 
Mimosaceae, followed 
by Asteraceae (three) 
and Convolvulaceae 
(two). Most of the 
alien invasive species 
were from herbs (12), 
followed by trees 
(six), shrubs (four), 
and one climbing 
species.

 

Parasites

There were five 
parasitic species 
belonging to 
five genera and 
two families (i.e. 
Lauraceae and 
Loranthaceae) 
which mainly grows 
on tree stems or 
branches and cause 
considerable harm to 
host plants. Some are 
useful as sources of 
medicine. There is no 
immediate concern 
for the conservation 
of these species.

Epiphytes

There were 14 
epiphytes, consisting 
mainly of orchids. 
The epiphytes 
taxonomically belong 
to 14 genera and six 
families. Most of the 
recorded epiphytes 
are herbaceous (six 
species) followed by 
three pteridophytes. 
Each climber and 
lianas life-form 
categories had two 
parasitic members. 
There was one 
shrubby parasite.

Exotic species  
(Acacia nilotica)

Invasive alien species
(Acacia auriculiformis)

Parasites  
(Hoya parasitica)

Epiphytes  
(Aerides odorata)

ADDITIONAL PLANT CATEGORIES
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Timber species

There was 106 species, 
under 81 genera and 
39 families, popularly 
used for timber. A 
total of 14 percent of 
the recorded species 
had familiar potential 
for use as timber. The 
Forest Department 
has enlisted 224 tree 
species as timber-
producing plants in 
Bangladesh (http://
bnh.portal.gov.bd/).

Fire wood species

The study revealed 
that there are 30 
potential fuelwood 
producing species, 
belonging to 23 
genera and 15 families. 
Practically, local 
people use different 
parts of many more 
tree species, including 
bamboos and 
shrubs, as fuelwood 
depending on 
availability.

 

Edible plant 
species

Out of the 852 
recorded plant 
species, 205 (25 
percent) were edible 
which taxonomically 
belong to 145 genera 
and 68 families. 
The edible species 
were composed of 
68 trees, 61 herbs, 
35 climbers, and 
20 shrubs with the 
remaining 21 species 
being from bamboo, 
fern, palm, and liana. 
Fruits, vegetables, 
spinach, tubers, and 
edible shoot or stem 
were the main food 
items produced by 
the edible species. 
Bamboo shoots are 
a popular food for 
ethnic people but are 
gaining popularity 
among non-ethnic 
people.

Fodder species

There were 74 plant 
species belonging 
to 60 genera and 
20 families with 
potential as fodder. 
About 69 percent of 
the fodder species 
were from Poaceae 
(38), Fabaceae 
(seven), and 
Cyperaceae (six) 
families. Most of 
the fodder species 
were composed of 
herbs (50) followed 
by trees (17), shrubs 
(four), and climbers 
(three).

Timber species  
(Samanea saman)

Fire wood species  
(Acacia auriculiformis)

Edible plant species 
(Acronychia pedunculata)

Fodder species  
(Avicennia officinalis)

CATEGORIES AS PER USE
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Medicinal plant 
species

A total of 399 plant 
species, belonging to 
296 genera and 107 
families, have medical 
potential. Among 
the families, there 
were 32 species of 
Fabaceae, followed 
by Euphorbiaceae 
(20), Asteraceae, 
and Cucurbitaceae 
(16 each). Most of 
the medicinal plants 
(78 percent) grow 
naturally. In terms 
of life forms, 36 
percent of species 
(142 species) were 
herbaceous followed 
by trees (26 percent) 
and shrubs (18 
percent). Nearly 
half (49 percent) 
of all recorded 
plant species have 
potential for medicinal 
purposes, as well as 17 
percent of herbs and 
12 percent of trees.

Aromatic plants

Therewere 29 
aromatic plant 
species belonging 
to 26 genera and 
12 families. There 
were five species of 
Asteraceae, and four 
each of Lamiaceae 
and Rutaceae. 
Life forms of 15 
aromatic plants are 
herbaceous followed 
by nine trees, four 
shrubs, and a single 
climbing species. 
About 66 percent 
of the aromatic 
plant species occur 
naturally. There were 
nine exotic aromatic 
species mostly 
herbaceous (56 
percent). About 90 
percent of aromatic 
plants are of ‘Least 
Concern’ whereas 
only 10 percent (three 
species) are ‘Not 
Evaluated’ (Das et al., 
2018; Hossain et al., 
2013b; Hossain and 
Hossain, 2014).

Elephant fodder 
species

Elephant (Elephas 
maximus) is the 
flagship fauna in this 
region. Considering 
the elephant fodder 
species reported in 
a technical report 
of IUCN (2004), 
Rahman (2019), and 
field observation, a 
total of 38 plant taxa 
has been identified 
as elephant fodder 
species. Among 
the 38 taxa, seven 
species eaten by 
elephants were based 
on field observation 
and discussion with 
the local people.

Mother trees

There were very 
few mother trees. 
The study identified 
173 mother trees 
belonging to 37 
timber species. These 
trees can also be 
called seed trees and 
used for protection 
and seed collection.

Medicinal plants  
(Azadirachta indica)

Aromatic plants  
(Litsea glutinosa)

Elephant fodder  
(Melocanna baccifera)

Mother tree  
(Dipterocarpus turbinatus)
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Inflorescence  of Kanchan (Bauhinia purpurea).
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Quantitative structure of the tree species

The quantitative structure of the 
tree species was assessed using data 
from the sample survey in the forests. 
Stem density, size class distribution, 
phytosociological attributes, 
tree diversity indices, phenology, 
recruitment rate of important 
seedlings/saplings species to trees, 
and regeneration status are discussed.
 
 
TREE DENSITY 

The tree stem density is presented 
separately for saplings, small trees, 
large trees, all trees, and trees and 
saplings. Sapling density was high (934 
stem ha-1) but tree density was very 
low (150 stem ha-1) – only about 14 
percent of all tree and sapling stems. 
The overall tree and sapling density 
was 1083 stem/ha.
 
 
DBH CLASS DISTRIBUTION 

This study distributed the tree species 
and respective stem density into seven 
diameter classes i.e. 2-<10 cm, 10 -<20 
cm, 20-<30 cm, 30-<40 cm, 40-<50 
cm, 50-<60 cm, and ≥ 60 cm. The 
lowest diameter range (2-<10 cm) was 
composed of 155 tree species with 
a stem density of about 934 stem/
ha which represented as much as 86 
percent of the total tree stems. The 
highest diameter range (>60 cm) 
represented 10 species with only two 
stem/ha. This is very alarming for the 
sustainable management of the forests 
in Cox’s Bazar.  
 

HEIGHT CLASS DISTRIBUTION 

The number of tree species and 
density is highest in the lowest height 
class (≤5 m) and gradually decreases 
in the higher height classes, like a 
typical natural forest. A total of 147 
tree species was found in the ≤5 m 
height class with a tree density of 633 
stem/ha which represents about 58 
percent of the total tree stems (Figure 
15). The number of species and tree 
stems are lowest (five species and 
only one stem/ha) in the 20.1- ≤ 25 
m height range. There was a small 
increase in the tree species number 
and stem density (seven species 
and three stem/ha) in the highest 
height range 25.1- ≤ 30m. In general, 
stem density was very poor in the 
higher height ranges. Lower height 
ranges (≤5 – 10 cm), containing about 
91 percent of the total tree stems, 
indicated a very poor recruitment 
rate.  
 

TREE DIVERSITY INDICES

Four indices were used to assess tree 
species diversity, dominance, richness, 
and evenness. The value of Shannon-
Wiener’s diversity index (3.962) 
indicates that the study area had a 
fair diversity among tree species. The 
small dominance index (0.055) value 
and large evenness index (0.772) 
value showed insignificant supremacy 
of any species and even distribution 
of the population of different tree 
species.   
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SN Diversity indices name Value of the diversity indices 

1 Shannon-Wiener’s diversity index (H) 3.962

2 Simpson’s dominance index (D) 0.055

3 Margalef’s species richness index (R) 17.358

4 Species evenness index (E) 0.772

Table 1: Diversity indices
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A remnant of Garjan forest.
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REGENERATION STATUS

Regeneration pattern determines 
species composition and future 
stability. 
 

REGENERATING SPECIES 
COMPOSITION  

The study recorded 123 regenerating 
tree species, belonging to 89 genera 
and 40 families. The high number 
of regenerating species could be 
explained by the large study area 
consisting of three PAs and rich soil 
seed bank with less overstorey canopy.  
 

PHYTOSOCIOLOGICAL 
ATTRIBUTES 

Phytosociological attributes of the 
regenerating species are represented 
by the seedling density, relative 
density, relative frequency, relative 
abundance, and important value index 
(IVI). The ten most dominant seedling 
species make up 41 percent of the 
total seedling population. Density and 
relative density is similar. Relative 

frequency indicates the extent of 
distribution of the species in the 
concerned ecosystem. 
 

DENSITY OF REGENERATING 
SPECIES 

Regeneration density was 8693 + 893 
seedling per ha, which varied widely 
across the study area. There were 17 
sample plots with no regeneration 
– many of these plots were barren 
lands or agricultural fields inside forest 
boundaries. 
 

DIVERSITY OF REGENERATING 
SPECIES 

The forests of Cox’s Bazar South 
Forest Division possess a rich seedling 
diversity as indicated by the Shannon-
Wiener’s diversity index. In addition, 
the dominance (Simpson’s index 0.03) 
and evenness (Pielou’s index value 
0.86) of the seedlings also indirectly 
indicated the greater diversity of 
seedlings.

SN Diversity indices Value of the diversity indEX 

1 Shannon-Wiener’s diversity index (H) 4.15

2 Simpson’s dominance index (D) 0.03

3 Margalef’s richness index (R) 15.83

4 Species evenness index (E) 0.86

Table 2: Diversity of regeneration tree species

–
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People living in and around a forest collect timber, fuel, food, fibre, medicine, 
and other products for earning a substantial proportion of their subsistence 
(Neumann and Hirsch, 2000). Forest conservation is likely to be low on these 
people’s priorities if it limits their possibilities for livelihood support (Ghazoul 
and Sheil, 2010). If these people do not have sufficient livelihood and income 
opportunities then conservation efforts will be in vain. The recommendations 
for the restoration and conservation of flora and fauna are as follows:

It is essential to extend and strengthen measures for the protection 
of forest resources by the Forest Department against the threats of 
encroachment, agricultural expansion, hunting, illegal cutting, and 
fuelwood collection. The government can adopt and strengthen forest 
co-management in order to reduce conflicts with local people over 
forestland. 

The Rohingya settlement and related issues are a major factor in 
determining forest health. It is essential to seek long-term solutions 
to this issue with the involvement of different government and non-
government entities.

Encroachers should be relocated to barren lands/Khas lands in distant 
areas so that people reduce their dependency on forest resources. 

Sungrass (Imperata cylindrical) cultivation should be discouraged 
and infested areas should be brought under vegetation cover with 
pioneer colonizing tree species. Sungrass – known locally as chhan – is 
a perennial light loving grass that grows in open areas. Once land is 
invaded by sungrass it becomes very difficult to raise other plants.

Special conservation measures, both ex-situ and in-situ methods, should 
initiated to conserve the threatened and rare native threatened plant 
species. 

There is need to reinforce conservation efforts. Area based protection, 
area-based management, species-cantered management and other 
conservation activities need to be undertaken involving relevant 
stakeholders and local communities. 

Permanent sample plots of an adequate size (2-5 ha) should be 
established in characteristic habitats with the representative vegetation 
types of the forest division. Long-term ecological and biodiversity 
assessment along with monitoring will foster successful restoration and 
re-colonization of the flora of Cox’s Bazar. 

There is need to strengthen patrolling, including community patrol 
groups, to reduce illegal felling and raise awareness among local people 
regarding nature conservation.

Conservation recommendations
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Mother tree (Albizia lebbeck).
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