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Abstract

This paper presents the assessment of both the natural and planted species
diversity of the Sitakunda Botanical Garden and Eco-park, Chattogram. A total
of 267 plant species from 101 families are recorded in three zones namely
disturbed, undisturbed and planted areas. Among them 153 plant species
recorded from the natural undisturbed area belonging to trees (45 species),
shrubs (44 species), herbs (34 species) and 30 species of climbers. Fifty two
species were documented from disturbed and planted areas. Mikania cordata,
Chromolaena odorata, Hyptis suaveolens, Mimosa pudica and Ageratum
conyzoides are dominant species in the disturbed zone and Ficus hispida are the
most dominant tree species in the undisturbed zone. The highest Importance
Value Index (IVI) showed 28.08 for Holarrhena antidysenterica and the lowest
1.05 for Mangifera sylvatica in natural patch. Syzygium fruticosum showed the
highest IVI of 27.81 and Pinus caribaea showed the lowest (0.93) IVI in
plantation site. Most of the species are regenerating from the root suckers.
Protection measures shall help the regeneration and conserve the species
diversity in this Botanical Garden and Eco-park.
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Introduction

Sitakunda is an upazila in the Chattogram district of Bangladesh. The first eco-park in Bangladesh
Sitakunda Botanical Garden and Eco-park was established in 2001 along with a botanical garden
consisting of 808 hectares of the Chandranath Hills in Sitakunda (Khair 2003). The Eco-park is
located between 22° 36' 22° 39' north latitude and 91° 40' — 91° 42' east longitude (Anonymous
1970). The Eco-park is containing the Chandranath Reserved Forest under the jurisdiction of
Chattogram North Forest Division. It has two ranges one of “Punarbasan and rest of Parjaton
range”. The hills and hillocks are elevated from the south and west towards the east and north. The
eco-park was established to facilitate biodiversity conservation, natural regeneration, new
plantations and infrastructure development as well as to promote nature based tourism to generate
income. The climatic, edaphic and topographic conditions of the study area are favorable for
natural regeneration (Alam 2001). Ecologically, the vegetation of Chattogram is composed of
mostly tropical evergreen forests (Champion 1936) and this Eco-park is included in this type of
forest. Most of the Sitakunda hills were covered by forests dominated by grasses, bamboos and

mixed evergreen vegetation characterized tall trees and an under growth of gingers, bryophytes
and pteriodophytes (Rahman and Uddin 1997).

Plant diversity means includes both qualitative and quantitative enumeration of floristic
inventories of an area. Quantitative information provides a data base on the vegetation structure of
an area. Status of plant diversity estimation is an essential for conservation of biodiversity and
genetic resources. Forests and Plant diversity provides the food, medicine, industrial raw materials
for mankind. The variability of the plant communities and the ecological complexes they inhibits
is collectively known as floral diversity (Michael 1990). Besides, a plant population is showed that
an environment relationship of abiotic factor. We depend on plant diversity for our survival and
quality of life (Kartikeya 2005). The any forest area is supports a large number of plant species and
would be contribute to the forest green economy of Bangladesh. It also offers feeding, nesting sites
and breeding ground of a large number of wild animals for the human being. In a word, plant
diversity provides various opportunities of education, research, tourism and associated
employment.

A Flora is a basic tool for identification and utilization of the plant diversity of a particular area.
The status of the flora is also the benchmark indicator for understanding the vegetation dynamics
of an area. Various indigenous and exotic tree species occur through hilltops and valleys. In
Sitakunda area 203 plant species under 154 genera and 54 families were reported to naturally
growing (Rahman and Udiin 1997). Heinig (1925) recorded 36 tree species under 24 angiosperm
families from Sitakunda area. It reveals the impact of such exotic tree plantations on the native tree
population through conservation of biodiversity and dynamic plant diversity of the Eco-park.

Materials and Methods

The study was conducted during July’ 2012 to June’ 2014 in different seasons and made about 50
trips through the whole area. Botanical samples and documented qualitative and quantitative data
from representative sampling plots were collected. Phytosociological investigation was carried out
from the sample plots using stratified random quadrat methods (Mueller- Dombois 1974). The
optimum quadrat size was (10 m x 10 m) for tree species. For shrubs, herbs and climbers optimum
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quadrat size was (5m x 5m). In each quadrat GBH (girth at breast height) > 05 cm of natural and
planted tree species were identified, measured and recorded. In the number of shrubs, herbs and
climbers were also documented. The naturally growing and plantation tree species were identified
consultation with the pertinent literature of viz. Prain (1903), Kanjilal et al. (1934, 1938, 1940),
Khan (1972), Heinig (1925) and Ahmed et al. (2008): Encyclopedia of Flora and Fauna of
Bangladesh. The specimen vouchers were verified with the specimens preserved at Bangladesh
Forest Research Institute Herbarium (BFRIH) and National Herbarium (NH). All voucher
specimens are preserved in the BFRI herbarium.

Data analysis

In order to express dominance and ecological status of species, Importance Value Index (IVI) was
worked out. Other basic parameters like density, relative density, relative frequency, relative
abundance were also analyzed following to the methods of Shukla and Chandel (2005), Michael
(1990), Kent and Coker (1992), Magurran (1988) and Dallmeier et al. (1992).

Tree species were calculated following the methods

Density = Total no. of individual of the species
Total no. of the quadrat

Relative density = Total no. of individuals of the species % 100
Total no. of individuals of all the species

Frequency = Total no. of quadrats in which the species occurred
Total no. of the quadrat studied

Relative frequency = Frequency of one species x 100
Total frequency

Abundance = Total no. of individuals of a species in all the quadrats
Total no. of quadrats in which the species occurred

Relative abundance = Abundance of the species *100
Total abundance

IVI = Relative density + Relative frequency + Relative abundance

Results
Taxonomic diversity

The floristic compositions of the Sitakunda area were classified tree, shrub, herb and climber on
the basis of habit. A total of 267 species belonging to 172 genera under 101 families have been
listed. Natural undisturbed plants were represented by 153 species under 125 genera in 48 families.
Among them trees were 45 species, shrubs 44 species, herbs 34 species and climber 30 species.
Natural disturbed habitats were represented by 52 species 45 genera in 28 families. Among them
trees were 16, shrubs 13, herbs 16 and climber 7 species. Fifty five commercially important forest
species under 25 families have been planted in different sites. Among the identified plants 10
grasses and 26 herbaceous species were recorded (Table 1 and Table 2).
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Table 1. List of most common and abundant grasses of disturbed, undisturbed and planted area

Local name Scientific name Family
Kamakher Cymbopogon nardus (L.) Rendle Poaceae
Durba Ghas Cynodon dactylon (L.) Pers. Poaceae
Chanch Cyperus compressus L. Cyperaceae
Kusha Cyperus cyperoides (L.) O. Ktze. Cyperaceae
Unknown Eragrostis coarctata Stapf Poaceae
Koni Ghas Eragrostis tenella (L.) P. Beauv. ex Roem. & | Poaceae
Schult.
Unknown Kyllinga nemoralis (J. R. Forst. & G. Forst.) | Cyperaceae
Dandy ex Hutchins.
Kanduli Murdannia nudiflora (L.) Brenan Commelinaceae
Unknown Panicum notatum Retz. Poaceae
Unknown Pogonatherum crinitum (Thunb.) Kunth Poaceae

Table 2. List of common

herbaceous vegetation of disturbed, undisturbed and planted area

Local name Scientific name Family
Apang Achyranthes aspera L. Amaranthaceae
Barakesuti Adenosma indianum (Lour.) Merr. Scrophulariaceae
Mohicharan Sak Ampelygonum chinense (L.) Lindley Polygonaceae
Shialkanta Argemone mexicana L. Papaveraceae
Barokukshim Blumea lacera (Burm. f.) DC. Asteraceae
Assam-lata Chromolaena odorata (L.) King & Robinson Asteraceae
Kanchira Commelina benghalensis L. Commelinaceae
Unknown Commelina diffusa Burm. f. Commelinaceae
Kesuti Eclipta alba (L.) Hassk. Asteraceae
Unknown Elephantopus scaber L. Asteraceae
Sadusi Emilia sonchifolia (L.) DC. Asteraceae
Dudhia Euphorbia hirta L. Euphorbiaceae
Unknown Evolvulus nummularious (L.) L. Convolvulaceae
Lal Bichuti Laportea interrupta (L.) Chew Urticaceae
Unknown Lepidagathis incurve Buch.- Ham. ex D. Don Acanthaceae
Shetodron Leucas indica (L.) R. Br. ex Vatke Lamiaceae
Unknown Lindernia anagallis (Burm.f.) Pennell Scrophulariaceae
Unknown Lindernia rotundifolia (L.) Alston Scrophulariaceae
Assam-lata Mikania cordata (Burm. f.) Robinson Asteraceae
Amrul Sak Oxalis corniculata L. Oxalidaceae
Bhuiamla Phyllanthus niruri L. Euphorbiaceae
Bondhone Scoparia dulcis L. Scrophulariaceae
Ahtharogia Spermacoce articularis L. f. Rubiaceae
Ghuiojhil Shak Spermacoce latifolia Aublet Rubiaceae
Marhata Tiga Spilanthes calva DC. Asteraceae
Kuksim Vernonia cinerea (L.) Less. Asteraceae
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Quantitative Analysis

The phytosociological works have been statistically analyzed. Percentage frequency, abundance,
density and Importance Value Index (IVI) were calculated for all the species for respective sites.
Vegetation analysis and distribution pattern of natural tree species reveals that in the whole study
area the highest relative frequency are showed by Streblus asper (7.91%), Holarrhena
antidysenterica (7.57%) followed by Lithocarpus thomsonii (7.48%), Grewia nervosa (7.31%),
Ficus hispida (6.02%), Stereospermum colais (4.90%), Artocarpus lacucha (4.73%), whereas
Phoenix sylvestris (0.17%), Dillenia pentagyna (0.17%) and Sterculia villosa (0.86%). The results
also revealed that highest IVI is attained by Holarrhena antidysenterica (28.08) and Mangifera
sylvatica (1.05) showed the lowest IVI (Table 3).

Table 3. Phyto- sociological study of the natural tree species of Sitakunda Eco-park.

Species D RD A RA RF IVI
Holarrhena antidysenterica | 6.05 14.71 | 6.91 5.80 7.57 28.08
Lithocarpus thomsonii 5.28 12.83 | 6.03 5.06 7.48 25.37
Grewia nervosa 3.68 8.95 4.32 3.63 7.31 19.89
Streblus asper 3.25 7.90 3.51 2.95 7.91 18.76
Stereospermum colais 4.25 10.33 | 7.39 6.21 4.90 17.44
Ficus hispida 2.00 4.86 2.86 2.40 6.02 13.28
Lannea coromandelica 1.8 4.38 6.00 5.04 2.58 12.00
Artocarpus lacucha 1.43 3.48 2.59 2.17 4.73 10.38
Callicarpa arborea 1.18 2.87 3.36 2.82 3.01 8.70
Litsea glutinosa 1.18 2.87 3.13 2.63 3.18 8.68
Eurya acuminata 1.18 2.87 3.13 2.63 3.18 8.68
Lepisanthes rubiginosa 1.02 2.48 3.15 2.65 2.84 7.97
Litsea monopetala 0.75 1.82 3.00 2.52 3.27 7.61
Lophopetalum wightianum 0.10 0.24 1.33 1.12 6.00 7.37
Mitragyna rotundifolia 0.68 1.65 2.45 2.06 2.32 6.03
Cycas pectinata 0.53 1.29 3.50 2.94 1.72 5.95
Mallotus tetracoccus 0.40 0.97 1.23 1.03 2.75 4.75
Trema orientalis 0.48 1.17 1.19 0.10 3.44 4.71
Pterospermum acerifolium 0.43 1.04 2.12 1.79 1.72 4.55
Vitex peduncularis 0.40 0.97 2.29 1.92 1.46 4.35
Oroxylum indicum 0.33 0.80 1.3 1.09 2.15 4.04
Bombax insigne 0.48 1.17 2.38 1.10 1.72 3.99
Castanopsis indica 0.30 0.73 1.33 1.12 1.89 3.74
Dillenia pentagyna 0.30 0.73 1.50 1.26 1.72 3.71
Sapindus saponaria 0.30 0.73 2.00 1.68 1.29 3.70
Protium serratum 0.28 0.68 1.83 1.54 1.29 3.51
Maesa ramentacea 0.55 1.34 2.20 1.85 0.17 3.36
Zanthoxylum rhetsa 0.30 0.73 1.71 1.44 1.03 3.20
Ficus racemosa 0.23 0.56 1.80 1.51 1.03 3.10
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Species D RD A RA RF IVI
Antidesma bunius 0.13 0.32 2.50 2.10 0.43 2.85
Trewia nudiflora 0.18 0.44 1.40 1.18 1.03 2.65
Sterculia villosa 0.15 0.36 1.50 1.26 0.86 2.48
Cassia nodosa 0.15 0.36 1.50 1.26 0.86 2.48
Adina haldina 0.10 0.24 2.00 1.68 0.43 2.35
Artocarpus chama 0.10 0.24 2.00 1.68 0.43 2.35
Alstonia scholaris 0.13 0.32 1.25 1.05 0.86 2.23
Dillenia indica 0.05 0.12 2.00 1.68 0.17 1.97
Spondias pinnata 0.08 0.19 1.50 1.26 0.43 1.88
Bischofia javanica 0.08 0.19 1.50 1.26 0.43 1.88
Ficus benghalensis 0.08 0.19 1.50 1.26 0.43 1.88
Barringtonia acutangula 0.02 0.04 1.00 0.84 0.17 1.05
Mangifera sylvatica 0.02 0.04 1.00 0.84 0.17 1.05
Pongamia pinnata 0.02 0.04 1.00 0.84 0.17 1.05
Garcinia cowa 0.02 0.04 1.00 0.84 0.17 1.05
Neolamarckia cadamba 0.02 0.04 1.00 0.84 0.17 1.05

The relative density, relative frequency, relative abundance and important value index of the
planted tree species from study area are shown in Table 4.

Table 4. Phyto- sociological study of the planted tree species of Sitakunda Eco-park.

Species D RD A RA RF IVI
Syzygium fruticosum 5.50 16.17 7.33 4.46 7.18 27.81
Fucalyptus camaldulensis 2.65 7.79 3.53 2.15 7.18 17.12
Syzygium cumini 2.53 7.44 8.42 5.13 2.87 15.44
Albizia odoratissima 2.03 5.97 3.00 1.83 6.46 14.26
Terminalia bellirica 1.63 4.79 2.32 1.41 6.70 12.90
Lagerstroemia speciosa 1.30 3.82 13.00 7.92 0.96 12.70
Acacia auriculiformis 1.38 4.06 11.00 6.70 1.20 11.96
Cassia fistula 1.25 3.67 2.00 1.22 5.98 10.87
Albizia procera 1.30 3.82 8.67 5.28 1.44 10.54
Phyllanthus emblica 1.20 3.53 2.29 1.39 5.02 9.94
Palaguium polyanthum 0.20 0.59 2.00 1.39 5.02 9.94
Shorea robusta 1.13 3.32 3.46 2.10 3.11 8.53
Mimusops elengi 0.93 2.73 2.18 1.33 4.06 8.12
Gardenia coronaria 0.93 2.73 6.17 3.76 1.44 7.93
Hopea odorata 0.85 2.50 2.27 1.38 3.59 7.47
Xylia xylocarpa 0.68 1.10 9.00 5.48 0.72 7.30
Terminalia chebula 0.73 2.15 2.23 1.36 3.11 6.62
Pterocarpus indicus 0.60 1.76 4.00 2.44 1.44 5.64
Michelia champaca 0.55 1.62 2.45 1.49 2.15 5.26
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Species D Rd A RA RF IVI
Gmelina arborea 0.38 1.12 1.25 0.76 2.87 4.75
Delonix regia 0.48 1.41 2.71 1.65 1.67 4.73
Aquilaria agallocha 0.48 1.41 2.71 1.65 1.67 4.73
Terminalia arjuna 0.38 1.12 3.75 2.28 0.96 4.36
Caesalpinia pulcherrima 0.35 1.03 1.40 0.85 2.39 4.27
Psidium guajava 0.30 0.88 4.00 2.44 0.72 4.04
Azadirachta indica 0.35 1.03 1.75 1.07 1.91 4.01
Syzygium firmum 0.28 0.82 1.38 0.84 1.91 3.57
Protium serratum 0.28 0.82 2.75 1.67 0.96 3.45
Terminalia catappa 0.28 0.82 1.83 1.11 1.44 3.37
Toona ciliata 0.28 0.82 2.20 1.34 1.20 3.36
Artocarpus heterophyllus 0.28 0.82 2.20 1.34 1.20 3.36
Swietenia macrophylla 0.15 0.44 3.00 1.83 0.48 2.75
FElaeocarpus floribundus 0.18 0.53 2.33 1.42 0.72 2.67
Polyalthia longifolia 0.18 0.53 2.33 1.42 0.72 2.67
Albizia lebbeck 0.15 0.44 2.00 1.22 0.72 2.38
Dipterocarpus turbinatus 0.15 0.44 2.00 1.22 0.72 2.38
Averrhoa carambola 0.15 0.44 2.00 1.22 0.72 2.38
Mesua ferrea 0.15 0.44 1.50 0.91 0.96 2.31
Senna siamea 0.08 0.24 3.00 1.83 0.24 2.31
Chukrasia tabularis 0.15 0.44 1.50 0.91 0.96 2.31
Swintonia floribunda 0.13 0.38 1.67 1.02 0.72 2.12
Mangifera indica 0.13 0.38 1.67 1.01 0.72 2.11
Casuarina equisetifolia 0.13 0.38 1.25 0.76 0.96 2.10
Samanea saman 0.08 0.24 1.50 0.91 0.48 1.63
Saraca asoca 0.08 0.24 1.50 0.91 0.48 1.63
Lagerstroemia parviflora 0.05 0.15 2.00 1.22 0.24 1.61
Tectona grandis 0.05 0.15 2.00 1.22 0.24 1.61
Acacia mangium 0.05 0.15 2.00 1.22 0.24 1.60

RF. —Relative frequency, A. — Abundance, RA. — Relative abundance, RD.— Relative density, IVI
— Importance Value Index.

The distribution pattern of planted tree species revealed that in the whole study area the highest IVI
was represented by Syzygium fruticosum (27.81) followed by Eucalyptus camaldulensis (17.12),
Syzygium cumini (15.44), Albizia odoratissima (14.26), Terminalia bellirica (12.90),
Lagerstroemia speciosa (12.70), Acacia auriculiformis (11.96), Cassia fistula (10.87) and Albizia
procera (10.54) whereas Pinus caribaea (0.93) and Flacourtia jangomas (0.93) showed the lowest
IVI. In plantation areas: Syzygium fruticosum (75%) and Eucalyptus camaldulensis (75%) exhibits
the highest relative frequency followed by Terminalia bellirica (70%), Albizia odoratissima
(67.5%), Palaquium polyanthum (52.5%) whereas Averrhoa carambola (2.5%), Flacourtia
jangomas (2.5%), Pinus caribaea (2.5%), Acacia mangium (2.5%) and Tectona grandis (2.5%)
were showed the lowest relative frequency.
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For individual species, Holarrhena antidysenterica was the highest IVI (28.08) followed by,
Lithocarpus thomsonii (25.37). Holarrhena antidysenteric, Lithocarpus thomsonii, Grewia
nervosa, Streblus asper, Stereospermum colais, Ficus hispida, Lannea coromandelica, Litsea
glutinosa and Artocarpus lacucha were the most common naturally growing tree species in this
Eco-park. On the other hand, Syzygium fruticosum, Eucalyptus camaldulensis, Syzygium cumini,
Terminalia bellirica, Cassia fistula, Terminalia chebula, Phyllanthus emblica, Mimusops elengi
and Hopea odorata were the most dominant planted tree species in the Eco-park. Clerodendrum
viscosum, Urena lobata , Ixora cuneifolia, Mimosa pudica, Phyllanthus reticulatus, Grewia
nervosa, Mikania cordata, Lantana camara, Hyptis suaveolens and Ficus hispida species were
most common and dominant plant species of the both natural and planted areas of the Eco-park.
Some of the rare species namely Podocarpus nerifolius, Cycas pectinata and Swintonia
floribunda were found in the study area.

Discussion

It has been reported that in Bangladesh there are a total of 3,611 species of angiosperms belonging
to 198 families of which, 2,623 species under 158 families belong to dicotyledons and 988 species
under 41 families belong to monocotyledons (Ahmed ef al. 2008). Species composition of
Sitakunda Botanical Garden and Eco-park revealed in this study that a total of 267 species
belonging to 172 genera under 101 families recorded covering an area of 808 ha. and it seems to
be very encouraging. The present study found the number of the species composition is higher than
that of same area, e.g. 203 plant species under 154 genera in 54 families reported by Rahman and
Uddin (1997). Also, 46 tree species were found in this study and higher in comparison to other
forest areas, 1. e. 36 tree species in Sitakunda area by Heinig (1925) and 38 tree species in Ukhia
range of Cox’sbazar (Ahmed and Haque 1993). On the other hand, the tree species composition is
comparatively lower than 238 tree species reported from the Bangladesh Forest Research Institute
Campus (Alam et al. 2015), 183 tree species reported from the Dudhpukuria- Dhopachari Wildlife
Sanctuary (Hossain et al. 2013) and 64 regenerating tree species from Baraitali Forest of
Chattogram (South) Forest Division (Hossain et al. 2004). However, considering the results of
these similar studies, it can be incidental that the Sitakunda area possesses comparatively well
diversified natural and plantation forests with higher number of tree species in comparison to other
natural forests of the country. A very few researches were done on herb and shrub species richness
in the Sitakunda botanical garden and eco-park. The study found that habit diversity of the
classified as shrubs 44 species, herbs 34 species and climber 30 species. The present study
revealed that, the herbaceous vegetation on the natural disturbed and undisturbed zone were
showed good diversity in the open patches. As a result, the biodiversity has been changed the
Sitakunda botanical garden and eco-park after over the time.

Importance Value Index (IVI) indicates the dominancy of species in heterogeneous plant
community. The IVI value helps the planner to select priority indigenous species for conservation
program. So, the Holarrhena antidysenterica (28.08) was found the most dominant in natural
undisturbed zone and Syzygium fruticosum (27.81) was dominant in plantation site. The
Holarrhena antidysenterica needs a slight amount of shade but it develops best in full light. It is
sensitive to frost, but has good powers of recovery from the base when killed down and may often
be found in abundance persisting on grassy areas subject to severe frost. It shoots up readily after
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severe damage by fire. It produces root-suckers in abundance (Troup 1921). All the dominant tree
species found in the study area regenerate by root suckers and coppice.

Local people practice agro-forestry, collect litter, cut regeneration and non-woody plants from the
disturbed zone which might impact species diversity. There is very less variation for the climber
and shrub species between zones. Most of the time, when local people collect fuel wood, they cut
climbers and use it to bind the fuel wood together. It can be observed from this study that some of
the dominant tree species were a lower proportion than all other tree species found in both zones
at their regeneration stage.

Conclusion

Sitakunda Botanical Garden and Eco-park is one of the important place for in situ conservation of
Bangladesh. The plant diversity of Eco-park has been changed after its establishment on 2001. The
present finding indicates that protection help to conserve the species diversity through baseline
information of the Eco-park. The study results will also provide an assessment on tree species
diversity, density, abundance and composition which will helpful for preparing a sustainable
management plan. Habitat is the key indicator for conservation of biodiversity in Sitakunda
Botanical Garden and Eco-park. However excessive exploration of the Eco-park should be
controlled. Fire protection is the major threat for Eco-park. The top breaking and hollow trees
under Moraceae family will not be removed from the Eco-park which is suitable for biodiversity
conservation. Recently gathering and harvesting dry leaves, bamboo branches and wood collection
for fuel is one of the major notable threats for the depletion of biodiversity in this Eco-park.
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