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1. INTRODUCTION

1.1. Plants

1.1.1. Overview on Plants of the World

Plants, predominantly autotrophic eukaryotes, constitute
one of the major divisions, known as the Plantae, within
the classification of living organisms (Whittaker 1969).
Our connection with plants as humans dates back deep
into our evolutionary past (Schaal 2019), forming a
multifaceted relationship. Plants play crucial roles within
varied ecosystems and in the life cycles of numerous
other creatures, including humans. They provide the
fundamental components that support our lives, the
environment, healthcare practices, cultural expressions,
societal frameworks, and spiritual beliefs.

The origins and evolutionary trajectory of plants can be
traced back approximately one billion years (Strother et
al. 2011). Recent estimates suggest that the cumulative
global count for all terrestrial plants, encompassing
angiosperms, gymnosperms, ferns, lycophytes, and
bryophytes, stands at around 500,000 species (Corlett
2016). Among these, approximately 223,300 to 450,000
species (Govaerts 2001, Scotland and Wortley 2003,
Pimm and Joppa 2015) are angiosperms, and 10-20% of
this plant group remain undiscovered by the scientific
community (Pimm and Joppa 2015). Remarkably, 67%
of all plant species are confined to only 17% of the
Earth's land surface (Joppa et al. 2013).

Two-thirds of all angiosperm species, including 96% of all
tree species and fern and liverwort diversity, are
prominently concentrated in tropical regions (Kreft et al.
2010, Geffert et al. 2013, Chen et al. 2015, Pimm and
Joppa 2015, Poorter et al. 2015, Slik et al. 2015).
Notably, the Neotropics and the Asia-Pacific area host
the higher levels of plant diversity, while Africa and
oceanic islands have comparatively lower levels (Sharrock et
al. 2014). Although plant diversities are somewhat
diminished, individual islands showcase elevated
endemism (Sharrock et al. 2014). Similarly, regions such
as the Mediterranean and analogous climates, along with
the moist subtropical regions of Asia, also harbour very
high species richness (Barthlott et al. 2007, Joppa et al.
2013).

Natural biogeographical processes involve extinction,
immigration, and emigration, but the pace of global plant
species extinction appears to be accelerating due to
factors like habitat loss, fragmentation, deforestation and
degradation, overexploitation, human-induced climate
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change, diseases, pollution, and the proliferation of
invasive  species.  Approximately  one-third  of
angiosperms are facing the risk of extinction,
encompassing many yet-undescribed species that have
small ranges of distribution and local scarcity (Pimm and
Joppa 2015). As of 2015 and 2022, the IUCN has
assessed 82,851 plant species on a global scale, which
indicates that the status of 77% to 81% of the world's
plant species remains unknown. Presently, the IUCN
Red List encompasses more than 62,600 plant species,
of which 34% of assessed conifer species and 69% of
cycad species are threatened with extinction. Despite
covering around 16.9% to 17.8% of known global plants,
this compilation underscores the alarming pace of plant
species disappearance.

The IUCN Red List Index shows trends in overall
extinction risk for species. Addressing the risk of
extinction necessitates the implementation of effective
measures to control harmful human activities and to
uphold conservation initiatives. The immediate priorities
for in situ and ex situ conservation of plants are twofold:
completing a comprehensive worldwide botanical
inventory and evaluating the conservation status of the
94% of plant species that still lack assessment (Corlett
2016).

1.1.2. Plants in Bangladesh Context

Bangladesh is one of the countries most vulnerable to
climate change and is ranked as one of the world’s most
disaster-prone areas (Choudhury 2002, World Bank
2005). However, this country is an integrated part of the
Indian-Subcontinent Centre of Plant Diversity (Vavilov
1926) and the South Asian Mega Centre of genetic
diversity (Chowdhury 1996) and harbours almost all
groups of plants. Though the estimated number of
flowering plants (about 5000 species; Khan 1977),
inferred to occur in Bangladesh, is only 1.1% (450,000
species) to 2.24% (223,300 species) of the total species
account of flowering plants estimated for the world
(Thorne 2002, Scotland and Wortley 2003, Govaerts
2003, Pimm and Joppa 2015), it is almost twice as many
as those found in some areas of Western Europe.

Plants in Bangladesh are the key biotic components of its
diverse ecosystems and are essential for livelihood,
environment, medicines, cultures, societies, and
religions in its territory (Table 1).
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Table 1: Some important plant species with local names, scientific names and parts
used for human well-being in Bangladesh.

Category Scientific name Local/English name Parts used
Timber/wood Tectona grandis Segun/Teak Wood
Shorea robusta Sal/ Gajari Wood
Dipterocarpus turbinatus Garjan Wood
Firewood Acacia auriculiformis Acacia/Akashmoni Wood/twigs/branches
Albizia procera Sil koroi Wood/twigs/branches
Leucaena leucocephala Ipil-ipil Wood/twigs/branches
Nitrogen fixation Albizia procera Sil koroi Wood
Leucaena leucocephala Ipil-ipil Leaves/twigs/wood
Fruits Mangifera indica Aam/ Mango Fruit
Artocarpus heterophylius Kanthal/Jackfruit Fruit pulp/ seed
Litchi chinensis Lichu Fruit
Ornamental Trees Lagerstroemia speciosa Jarul Whole tree
Cassia fistula Sonalu Whole tree
Polyalthia longifolia Debdaru Whole tree
Spices Capsicum frutescens Marich Fruit
Piper nigrum Gol marich Fruit
Cinnamomum tamala Tejpata Leaf
Beverages Coffea arabica Coffee Fruit
Thea sinensis Chaa/ Tea Leaf
Medicinal plants Andrographis paniculata Kalomegh Leaf/fruit
Terminalia arjuna Arjun Bark
Terminalia bellirica Bohera Fruit
Oils & Fats Glycine max Soyabean Seed
Sesamum indicum Til Fruit/seed
Cocos nucifera Coconut/Narikel Fruit
Latex/ Gums Hevea brasiliensis Rubber Latex
Food Oryza sativa Dhan/Rice Fruit/seed
Triticum vulgare Wheat/ Gom Fruit/seed
Zea mays Maize Fruit/seed
Vegetables Solanum melongena Brinjal Fruit
Vigna sinensis Borboti Fruit
Lycopersicum esculentum Tomato Fruit
Pulses Lens esculentum Masur Fruit/seed
Cicer arietinum Chhola Fruit/seed
Pisum sativum Motor Fruit/seed
Sugar Sacaharum officinarum Sugarcane Stem
Beta vulgaris Beet Stem
Borassus flabellifer Tal Juice
Phoenix dactylifera Khejur Juice
Fiber Corchorus capsularis Deshi-pat/ Jute Bark/phloem
Corchorus olitorius Tosha pat Bark/ phloem
Corchorus fascicularis Jangli pat Bark/phloem
Paper Excoecaria agallocha Gewa Stem
Neolamarckia cadamba Kadam Stem
Gmelina arborea Gamar Stem
Narcotic yielding Nicotiana tabacum Tobacco/ Tamak Leaf
Nicotiana rusticum Tobacco/ Tamak Leaf
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A population growth rate of >1% and a population density
of >1,100 people per km2 are continuously creating high
pressure on the country’s flora. The plants of Bangladesh
are increasingly being depleted and changed throughout
the country due to habitat loss and degradation,
over-extraction, and the destruction of natural
ecosystems through the numerous anthropogenic
activities of more than 160 million people. At the same
time, the ecological threats from climate change, water
and air pollution, untreated solid waste disposal, etc., and
regional water policies have had significant adverse
impacts on the natural ecosystems housing the plant
diversity of this country.

1.2. Plant Groups

1.2.1. Pteridophytes

Pteridophytes are the seedless, non-flowering, and
earliest known vascular plants that originated 400 million
years ago and reproduce by free spores (Kato and
Imaichi  1997). These plants, represented by
13,810-14,307 species worldwide (Qian et al. 2022), are
mostly terrestrial; some are xerophytic, semi-aquatic, and
aquatic; and occupy almost all habitats in all climatic
zones (Ghosh et al. 2022). In this plant group, around
90% are ferns (PPG | 2016), which are widely distributed
in tropical and subtropical regions of the world.

In Bangladesh, pteridophytes, with ferns and fern allies
including horsetails, clubmosses, and quillworts, and
growing mostly as mesophytes, epiphytes, hydrophytes,
or lithophytes, are well represented and constitute the
important components of its flora and ecosystems (Jone
et al. 2021, Siddiqui et al. 2007a). Realising the
importance of studying local pteridophytes, various
researchers carried out different studies on this plant
group in Bangladesh. Prain (1903) was the first to report
98 species of pteridophytes from then-East Bengal,
including present-day Bangladesh. After Prain (1903),
different studies have been sporadically and partially
conducted on the pteridophytes of Bangladesh (e.g.,
Pasha and Mallick 1980, Pasha and Chakraborty 1984,
Pasha 1985, Mirza and Rahman 1997, Uddin and Pasha
1997, Uddin et al. 1998, Khan et al. 2001, Uddin 2001,
Uddin et al. 2001, Siddiqui et al. 2007a, Uddin et al. 2008,
Sarker and Hossain 2009, Uddin and Hassan 2018a,
Hossain et al. 2015, Haque et al 2016). The
pteridophytes of Bangladesh are represented by 197
species (Sidddiqui et al. 2007a, Hossain et al. 2023). In
spite of this, the total account of pteridophytes may reach
up to 250 species in this country, as this plant group is
poorly studied and new plant species are still being found.

Pteridophytes are economically very important. Many
species of pteridophytes found in Bangladesh are
ethno-medicinally useful, and some are useful as food
and ornamentals (Uddin et al. 1998, Uddin et al. 2008,
Sarker and Hossain 2009, Ahmed and Rahman 2015).
Pteridophytes play important ecological roles in the
ecosystems they inhabit. They serve as food sources for
many herbivores, including insects, birds, and mammals.
They also help stabilise soils, prevent erosion, and
provide important habitats for a variety of organisms.
Some fern species can survive in polluted soils and are
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good indicators, e.g., of arsenic and copper deposits
(Kachenko et al. 2007). Some pteridophytes that are
strongly drawn to heavy metals are hyperaccumulators
and are increasingly considered for phytoremediation or
clean-up of hazardous waste from ecosystems (Klopper
2011, Sajeev et al. 2013, Setyawan et al. 2021).

Despite their ecological and economic importance,
pteridophytes face a range of threats. Deforestation,
habitat destruction, and over-collection for medicinal and
ornamental purposes are some of the major threats to
pteridophyte diversity in the country. Climate change is
also likely to have significant impacts on pteridophytes in
Bangladesh, particularly those that are restricted to
specific microhabitats or elevations.

1.2.2. Gymnosperms

Gymnosperms are naked or open-seeded plants
(spermatophytes), that bear their seeds on the surface of
cones or scales. This early-diverging group of land plants
originated 385 million years ago (Gerrienne et al. 2004).
This plant group, which consists of 1,172-1,217 species
(Qian et al. 2022), occupies a variety of habitats,
including tropical forests, hills, and high-altitude areas.
This plant group, which makes up less than 1% of all plant
species, is mostly restricted to boreal regions and
high-elevation environments, even in the tropics (Crepet
and Niklas 2009).

Only five species of gymnosperms, viz. Cycas pectinata
Buch.-Ham., Gnetum montanum Markgr., G. oblongum
Markgr., G. fatifolium Blume., and Podocarpus neriifolius
D.Don., are native to Bangladesh and constitute an
important biotic component of some hill forest
ecosystems. Besides, several exotic species like
Araucaria columnaris (Frost. F.) Hook., A. cunninghamii
Mudie, A. heterophylla (Salisb.) Franco, Cycas revoluta
Thunb., Pinus oocarpa Schiede, Pinus caribaea Morelet,
P. kesiya Royle ex Gordon, Platycladus orientalis (L.)
Franco, Taxodium distichum (L.) Rich., and Zamia
furfuracea L.f. ex Aiton are grown as nursery plants in
many areas of this country (Sidiqui et al. 2007, Ara et al.
2013, POWO 2023).

Gymnosperms are important sources of foods and food
products, timber, medicinal compounds, cosmetics,
resins, fibres, oils, varnishes, and paints, as well as some
other products of industrial use (e.g., resin). They are also
valued for their ornamental and aesthetic properties. The
wild species of gymnosperms in Bangladesh are
threatened by habitat destruction, overexploitation,
deforestation, and degradation or conversion of natural
habitats. Anthropogenic climate change is expected to
have significant impacts on the distribution and survival of
gymnosperm plants in the country, especially those that
are restricted to specific habitats or elevations.

1.2.3. Angiosperms

Angiosperms, commonly known as flowering plants, are
the largest, most advanced, most diverse, and most
useful group of vascular plants that bear seeds within the
fruits, due to which the seeds remain closed or hidden.
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Angiosperms originated 237-275 million years ago and
rapidly diversified during the late Cretaceous and early
Tertiary periods (Salomo et al. 2017, Li et al. 2019). They
represent nearly 90% of all extant plant species and
dominate most of the earth's terrestrial ecosystems.

These plants can flourish in a variety of environments,
including bushes, trees, herbs, and shrubs. Angiosperms
are the mainstay of agriculture and supply almost all
plant-based food and an important amount of livestock
feed. This plant group provides numerous valuable
resources like wood, paper, fibres, cotton, medications,
perfumes, landscaping, decoration, etc. and contributes to
sustainable development and combating the adverse
impacts of anthropogenic climate change. The estimates of
the total number of extant species of angiosperms vary
from 223,300 to 450,000 (Govaerts 2001, Scotland and
Wortley 2003, Pimm and Joppa 2015). More recently,
intermediate figures of 352,000 (Paton et al. 2008) to
369,434 species (Nic Lughadha et al. 2016, Freiberg et al.
2020, Qian et al. 2022) have been considered reasonable.

Bangladesh is home to a rich biodiversity with a diverse
array of angiosperms. Despite the estimation of the
existence of around 5000 species of angiosperms in
Bangladesh (Khan 1977), a total of 3892 species (77.84%)
have actually been reported, with or without citing specific
localities in this country, through various floristic studies
conducted so far covering its political boundary (Hossain et
al. 2023, Rahman et al. (2023). These floristic studies
include the momentous work of Roxburgh (1814, 1832).
Hooker (1872-1897), Prain (1903), Raizada (1941),
Sinclair (1956), Raizada (1941),as well as many sporadic
studies, especially on particular plant families (e.g., Khan
1972-1987, Rashid et al. 1999, Rahman et al. 2001, Khan
and Hossain 2003, Ara and Khan 2009-2015, Khanam
and Ara 2007 and 2008, Rahman and Khanam 2003,
Rahman 2003, Ara 2016, Uddin and Haque 2022), in the
forest areas (Rahman and Hassan 1995, Khan and Hug
2001, Tutul et al. 2010, Uddin and Hassan 2012, Uddin et
al. 2013, Rahman 2015, Rahman 2017, Rashid et al. 2018,
Haque et al. 2018), in the administrative areas (Heinig
1925, Sultana 2012, Tabassum 2015, Uddin and Hassan
2018, Khan et al. 2021, Hossain et al. 2022, Khanam
2022), in the homesteads (Khan and Alam 1986, Roy and
Khan 2020a,b), in the wet lands (Khan and Halim 1987,
Uddin and Pal 2020, Dutta et al. 2021), on specific plant
habits (Cowan and Cowan 1929, Naderuzzaman and
Islam 1984, Das and Alam 2001, Basak and Alam 2015,
Rahman et al. 2019), and new records (Rahman and
Hassan 2017, Rahman and Uddin 2018, Uddin 2018).
Besides, a compilation of an encyclopedia of the whole
flora of Bangladesh has been published (Siddiqui et al.
2007a,b, Ahmed et al. 2007, 2008-2009, 2009a).
However, the occurrence of around 1108 more species
and the exact localities of most of the recorded species of
angiosperms in Bangladesh need to be confirmed.

1.2.3.1. Basal Angiosperms:
Nymphaeales, and Austrobaileyales
Amborellales, Nymphaeales, and Austrobaileyales, also
known as ANA-grade, are the basalmost or

Amborellales,
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earliest-diverging lineages of extant angiosperms, which
constitute a paraphyletic grade and are placed at the base
of the angiosperm phylogenetic tree (Soltis et al. 1997,
Figure 1). These three lineages are the successive sister
clades to all other angiosperms or mesangiosperms
(Mathews and Donoghue 2000, Qiu et al. 2000, Barkman
et al. 2000, Graham and Olmstead 2000, Soltis et al.
2000). The basal angiosperms represent around 191
species, i.e., a small proportion of the extant angiosperms
diversity. In Bangladesh, no species of Amborellales or
Austrobaileyales are known to occur. However, 10 species
under four genera of Nymphaeaceae have been recorded
(Hossain et al. 2000, Ahmed et al. 2009b).

1.2.3.2. Early Angiosperms: Mesangiosperms
Mesangiosperms, also known as core angiosperms or
Mesangiospermae, constitute around 99.95% of the
flowering plants and include the clades of Magnoliales and
Chloranthales, Monocots, Ceratophyllales, and Eudicots
(Figure 1). Mesangiospermae is a branch-modified
node-based name in phylogenetic nomenclature, and it is
usually recognized in classification systems that do not
assign groups to taxonomic rank. It is always strongly
supported as a monophyletic group and defined as the
most inclusive crown clade (Cantino et al. 2007).

Amborellales

Nymphaeales
Austrobaileyal

Basal
Angiosperms

Angiosperms

Magnollids

Chloranthales

Monocots
—E Ceratophyllales
Eudicots

Figure 1. The phylogenetic position of the basal angiosperms and
mesangiosperms within the angiosperms, as of APG IV (2016).

Mesangiosperms

1.2.3.2.1. Magnoliids

In Mesangiospermae, Magnoliids, with more than 10,000
species including magnolias, nutmeg, bay laurel,
cinnamon, avocado, black pepper, tulip tree, and many
others, are an eclectic and the third-largest group of
angiosperms after the eudicots and monocots and
comprise the early-diverging orders Canellales, Laurales,
Magnoliales, and Piperales (Wu et al. 2021). The APG IV
system places 27 early diverging families in the orders of
ANA-grade  (Amborellales,  Austrobaileyales, and
Nymphaeales), the Magnoliids (Canellales, Laurales,
Magnoliales, and Piperales), and Chloranthales (APG IV
System 2016, Christenhusz et al. 2017, Stevens 2001
onwards). The magnoliid species are valuable from both
economic and cultural perspectives. Some magnoliids
containing ethereal (volatile) oils in their tissues are used
as spices, and others as edible fruits or ornamentals.

Bangladesh harbours 153 species under 37 genera of
eight out of 18 early diverging families that are under four
orders of the Magnoliid clade. The families Annonaceae
(soursop family) with 44 species, Aristolochiaceae
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(birthwort  family) with six species, Hernandiaceae
(lantern-tree family) with three species, Lauraceae (laurel
family) with 67 species, Magnoliaceae (tulip tree family)
with 11 species, Myristicaceae (nutmeg family) with seven
species under two genera, Piperaceae (pepper family) with
14 species, and Saururaceae (lizard's-tail family) with a
monotypic genus have been reported from Bangladesh
(Ahmed et al. 2008a, 2009a,b,c; Uddin and Hassan 2018).
These species of magnoliids are important components of
the country's flora and provide various ecological,
economic, and cultural benefits.

1.2.3.2.2. Chloranthales

The order Chloranthales, found on all continents, belongs
to the early-diverging, or oldest angiosperms. It is neither a
eudicot nor a monocot, and is not closely related to any
other family of flowering plants, and its position is not
clearly resolved in the tree (APG IV 2016, Pipo et al. 2020,
Figure 1). Chloranthaceae, the only family within the order
Chloranthales, includes four living genera and over 77
living species (Christenhusz and Byng 2016). In
Bangladesh, Chloranthaceae (the pearl-orchid family) is
represented by two species under one genus only.
Chloranthus elatior Link. is useful in curing fever and
venereal diseases, as tea, and as an ornamental plant
(Ahmed et al. 2008b).

The early diverging angiosperms in Bangladesh,
represented by 165 species under 42 genera of 10 families
(Nymphaeaceae, eight magnolid families, and
Chloranthaceae), comprise 4.24% of the angiosperm flora
recorded to date in this country. The species of this plant
group are important components of different ecosystems in
the country and play important ecological roles in
maintaining ecosystem stability and providing various
ecosystem services, such as diets, habitats, or shelters for
a wide range of other organisms, including wildlife. Many of
these angiosperms are valued for their economic
significance as foods, ornamentals, medicinals, drugs,
perfumes, fuelwoods, and timbers used in making
furniture, boxes, carriage bodies, musical instruments,
toys, dyes, essential oils, etc. These plants have cultural
and social applications. The rooted floating white-water lily
(Nymphaea pubescens Willd.), the national flower of
Bangladesh, symbolises most of the wetlands with its huge
existence and represents the innocence and purity of the
people of this country and their ability to cope with frequent
floods and other natural calamities.

1.2.3.2.3. Monocots

Monocots, or monocotyledons, are a group of grasses and
grass-like angiosperms that have a single embryonic leaf
or cotyledon in each seed and form one of five major
lineages of mesangiosperms (core angiosperms). This
plant group, resolved as a sister to the
Ceratophyllales-Eudicots clade, constitutes 22.8% of all
angiosperm species (Soltis et al. 2005, 2007).

In Bangladesh, monocots are represented by 1012 species
under 348 genera and 41 families (Ahmed et al. 2008c,
Siddiqui et al. 2007b, Rahman and Hassan 2017, Rahman
and Uddin 2018, Uddin 2018, Hossain et al. 2019, Huda et
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al. 2019, 2020, Hossain et al. 2020, 2023). The major
monocot families growing in this country are Poaceae
(Gramineae, or the grass family), Orchidaceae (the orchid
family), Cyperaceae (the sedge family), Araceae (the arum
family), Zingiberaceae (the ginger family), and Arecaceae
(Palmae, or the palm family). In Bangladesh, Poaceae,
represented by 287 species, is one of the most
economically important groups of monocots (Ahmed et al.
2008c, Rahman and Uddin 2018). Orchidaceae is also well
represented in Bangladesh, comprising 191 species
(Ahmed et al. 2008c, Rahman and Uddin 2018, Hossain et
al. 2019, Hossain et al. 2020), and most of these species
are epiphytic (Huda 2007). In Bangladesh, there are 148
species of Cyperaceae (Ahmed et al. 2008, Rahman and
Uddin 2018), 94 species of Araceae (Siddiqui et al. 2007b),
69 species of Zingiberaceae (Ahmed et al. 2008c) and 40
species of Arecaceae (Siddiqui et al. 2007b).

The monocots in Bangladesh, comprising around 26% of
the recorded 3892 species and 20.24% of the estimated
5000 species of angiosperms, are not yet completely
known. If the ratios of the major groups of angiosperms
recorded in Bangladesh are considered, the monocots
should comprise 26.04% of the estimated 5000 species,
i.e., 1302 species. It means the existence of around 290
(22.27%) species of monocots in this country needs to be
explored and confirmed.

Monocots in Bangladesh provide important ecological
benefits for its land mass and a wide range of organisms.
The majority of the biomass produced in agriculture comes
from monocots. Monocot species provide the major grains
(rice, wheat, maize, etc.), fruits (banana, pineapple), sugar
cane, oil, fibre, fuel, forage grasses, bamboos, palms,
gingers, onions, turmeric, garlic, cardamom, sedges,
building materials, and raw materials for industries. Many
ornamental plants cultivated for their blooms are
monocotyledons.

1.2.3.2.4. Ceratophyllales

In the APG IV system, the Ceratophyllales are considered
the sister group of eudicots (APG IV 2016, Stevens 2001
onwards). Ceratophyllaceae is a cosmopolitan family of
flowering plants, including one living genus with four living
species (Christenhusz and Byng 2016). In Bangladesh,
Ceratophyllales is represented by two species under one
genus. The species of this plant group are used as a
cooling agent for scorpion stings and as a protective cover
for fresh-laid spawn and young fish fry (Ahmed et al.
2008b).

1.2.3.2.5. Eudicots

Eudicots, or eudicotyledons, are the largest and most
diverse group of angiosperms that have two embryonic
leaves, or cotyledons, in their seeds and comprise roughly
210,000-280,000 species, or around 75% of all
angiosperms and over 50% of all plant species (Simpson
2010). This diverse group of advanced flowering plants
includes many very well-known and valuable plants such
as oaks, maples, birch trees, beech trees, apples, oranges,
plums, peaches, cannabis, peas, walnuts, figs, olives, and
many, many more.
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The eudicots are a very significant part of the flora and
biodiversity of Bangladesh and consist of around 2708
species in the country. This plant group includes the major
families like Fabaceae (the pea or legume family) with
around 304 species, Rubiaceae (the madder or coffee
family) with 201 species, Euphorbiaceae (Phyllanthaceae)
with 156, Asteraceae (the aster, daisy or sunflower family)
with 140 species, Acanthaceae with 124 species,
Lamiaceae (the mint or sage family) with 91 species,
Verbenaceae (the verbena or vervain family) with 63
species, Convolvulaceae (the morning glory family) with
56 species, Apocynaceae (the dogbane family) with 49
species, Malvaceae (the mallow family) with 46 species,
Cucurbitaceae (cucurbits or the gourd family) with 44
species, Solanaceae (the nightshade family) with 37
species, Moraceae (the mulberry or fig family), with 32
species and Meliaceae (the mahogany family) with 28
species (Ahmed et al. 2008a,b, 2009a,b,c,Rahman and
Hassan 2017, Rahman and Uddin 2018, Rahman et al.
2018, Uddin, 2018, Hossain et al. 2019, 2020).

The eudicots in Bangladesh, comprising 69.57% of the
recorded 3892 species and 54.16% of the estimated
5000 species of angiosperms, are not yet completely
known. Considering the known ratio of the major groups
of angiosperms in Bangladesh, the eudicots should
comprise 76.72% of the estimated 5000 species, i.e.,

3483 species. It means the existence of around 775
species (22.25%) of eudicots in this country needs to be
explored and confirmed.

The species of eudicots growing in Bangladesh are
economically and ecologically very important. These
species provide various kinds of foods, including fruits,
vegetables, spices, fodder, building materials, timbers,
fuels, fibres, cottons, ornamentals, medicinal products,
and a lot of raw and backup materials for industries. The
members of this plant group also play a vital role in the
country's ecology, especially in various ecosystem
services, including nitrogen fixation to maintain soil
fertility and habitats, foods, and shelters for a very wide
range of organisms from other kingdoms.

The species of angiosperms in Bangladesh are facing a
wide range of threats, including habitat loss and
degradation through deforestation, land degradation,
shifting cultivation, conversion of natural habitats for
agricultural expansion, monoculture plantation and
urbanisation, overexploitation, salinity increase and
pollution, and various impacts of human-induced climate
change. As a result, the population of this largest and
most diverse plant group is gradually declining and
changing remarkably.

Photo: Honourable Minister speaking at the inception workshop of the programme

1.3. Major Habitats of Plants in Bangladesh

1.3.1. Mixed-evergreen Forests

Mixed-evergreen forests constitute one of the four major
forest types present in Bangladesh, along with moist
deciduous forests, mangrove forests, and freshwater
swamp forests. These forests are characterized by a rich
floral diversity that is adapted to the moist and humid
conditions prevalent in the region. These forests cover
about 11% of the land area of Bangladesh, or
approximately 1,429,000 hectares of forest land. The hill
forests in Bangladesh are mostly mixed-evergreen
forests and span an area of 680,000 hectares, mostly
located in the northeast and southeast parts of
Bangladesh, specifically in Sylhet and Chattogram
regions (Reza and Hasan 2019). These forests are a
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type of tropical rainforest that occurs in regions with high
rainfall and temperatures, characterized by a dense
canopy of trees reaching at least 30 m in height, as well
as a diverse undergrowth of shrubs, herbs, grasses, and
sedges (Champion and Seth 1968).

Important trees of the top canopy in these forests include
Dipterocarpus  turbinatus, Dipterocarpus costatus,
Artocarpus chama, Swintonia floribunda, Protium
serratum, Toona ciliata, Canarium resiniferum, Pterygota
alata, Tetrameles nudiflora, Anisoptera scaphula, Albizia
procera, Hopea odorata, Chukrassia  velutina,
Podocarpus neriifolius etc. (Hossain 2015). The second
storey forming trees are Sapium baccatum,
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Lagerstroemia speciosa, Lagerstroemia parviflora,
Schima wallichii, Macaranga peltata, Elaeocarpus
robustus, Lithocarpus acuminata, different species of
Syzygium and Ficus. In addition, there are also many
small trees (Maesa spp.), shrubs and herbaceous
species which are adapted to the moist and humid
conditions of the forest. Climbers are common and
epiphytes consisting of ferns, and orchids are abundant.
Some epiphytic orchids are Acampe premorsa,
Cymbidium spp., Dendrobium crepidatum, Dendrobium
lindleyi., Vanda tesselata etc. Different species of forest
growing bamboo and cane are common in the hill forests.

Furthermore, these forests offer an array of essential
ecosystem services and serve as habitats for a diverse
range of wildlife species, including mammals, birds,
reptiles, and amphibians. The extensive root systems of
plant species in these habitats aid in preventing soil
erosion by firmly anchoring the soil. Notwithstanding their
importance, the mixed-evergreen forests of Bangladesh
are under threat from a range of factors. Deforestation,
encroachment, illegal logging, and land-use changes are
some of the major threats to these forests.

Mixed evergreen forest of Chattogram

1.3.2. Moist Deciduous Sal Forests

Moist deciduous forests are a type of biome dominated
by Sal trees (Shorea robusta) that shed their leaves
annually in response to seasonal change. |In
Bangladesh, deciduous forests are mainly found in
Tangail, Mymensingh, Gazipur, Sherpur, Cumilla,
Rajshahi and Dinajpur regions, dominated by Sal tree.

According to forest types, the Sal growing areas of
Bangladesh are tropical moist deciduous in nature and
lie under Indian regions phytogeographically. The
Dhaka-Tangail-Mymensingh sal forests stretch from the
center of Tangail and Mymensingh districts to the north of
Dhaka, now in Gazipur district. At Madhupur in Tangail
district, the forest is dense, with several hundred
individual blocks of trees separated by depressions
where vegetation is cleared for paddy cultivation.

The dominant tree of the Sal forests is Shorea robusta

(Sal). This Sal tree is often associated with a number of
other deciduous trees, some of which are Haldina
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cordifolia, Albizia procera, Butea monosperma,
Lagerstroemia parviflora, Garuga pinnata, Semecarpus
anacardium, Miliusa velutina, Terminalia bellirica,
Dillenia pentagyna etc. These are the common
associates with Sal in Madhupur, and Rajendrapur
(Gazipur) areas. There is a fairly defined lower stratum of
deciduous trees, such as Careya arborea, Syzygium
nervosum, Syzygium fruticosum, Holarrhena
pubescence, Bauhinia acuminata etc. Among the
climbers the main species are Entada rhedii,
Spatholobus roxburghii, Smilax glabra, Dioscorea glabra,
Mucuna pruriens, Ichnocarpus frutescens, Asparagus
racemosus. and members of Vitaceae. Among small
trees to shrubs, Glochidion multi-loculare and Flacourtia
indica are common. The undergrowth is rich in
herbaceous plants including several grasses and sedges
including Curcuma zedoaria, Clerodendrum viscosum,
Sporobolus  diander,  Eragrostis  unilioides, etc.
Melastoma malabathricum are found along the edges of
the forest. Among the palms only the rattan, Calamus
viminalis var. fasciculatus is found along the dry outskirts
of Madhupur and Rajendrapur areas of Tangail and
Gazipur districts, respectively.

1.3.3. Mangrove Forests

Mangrove forests comprise a unique and productive
ecosystem in Bangladesh that supports a diverse range
of flora and fauna. These forests are found in the coastal
intertidal zones and characterise by distinct flora and
fauna that are adapted to the saline and waterlogged
conditions of the coastal environment. In Bangladesh,
Sundarbans is the largest mangrove forest, which is
located in the Khulna Division and extends over an area
of 6,017 km?, and is intersected by complex network of
rivers, canals, and tidal creeks (lftekhar and Islam 2004).

The roots of mangrove trees also help to stabilise the soil
and prevent erosion. These mangroves of Bangladesh
are home to a large number of plant species. A recent
study recorded 528 vascular plant species belonging to
356 genera and 111 families that are as 345 herbs, 89
shrubs and 94 trees (Rahman et al. 2015). There is only
one globally threatened species, Sundri (Heritiera fomes)
found restricted to the Bangladesh Sundarbans. Eleven
species considered to be threatened in Bangladesh
occurring in Sundarban (Siddiqui et al. 2007, 2008;
Ahmed et al. 2008-2009; Ara et al. 2013). Among the
mangrove tree species, Sundri (Heritiera fomes), Gewa
(Excoecaria agallocha) and Goran (Ceriops decandra)
are the commonest together covering 95% of forest area.
Other common trees and shrubs are Keora (Sonneratia
apetala), Soila (S. caseolaris), Baen (Avicenna alba),
Dhundol  (Xylocarpus  granatum), Passur  (X.
mekongensis), Garjan (Rhizophora mucronata), Amoor
(Aglaia cucullata), Lal Kakra (Bruguiera gymnorrhiza),
Singra (Cynometra ramiflora), Khalsi (Aegiceras
corniculatum), Bhola (Hibiscus tiliaceus), Dakur (Cerbera
manghas), Vatkathi (Kandefia candel) and Nunia jhaw
(Tamarix indica). Palms like Gol pata (Nypa fruticans)
and Hantal (Phoenix paludosa) grows here extensively
(Rahman et al. 2015, Khan 2021).
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Mangrove forests in Bangladesh are facing a spectrum of
threats and challenges. Deforestation, conversion of
mangrove forests to shrimp farms, and pollution are some
of the major threats to Bangladesh mangroves. Alongside
these human-induced activities, climate change is also a
significant threat to these forests. Rising sea levels,
increasing temperatures, and changing rainfall patterns
are likely to have a significant impact on the species
composition and structure of these forests in future
(Kathiresan and Bingham 2001). The number of
threatened plant species in the Sundarban might be much
higher in the near future if effective conservation initiatives
are not properly implemented (Rahman et al. 2015).

Sundarban, the world largest mangrove forest

1.3.4. Freshwater Swamp Forests

Swamp forests are distinct ecosystems that occur in
areas with stagnant water almost year-round and these
forests are typically found in low-lying areas. They
represent transitional zones between terrestrial habitats
and aquatic environments. Swamp forests play an
important role in ecological functions, such as controlling
floods, purifying water, and offering habitats for various
wildlife species. In Bangladesh, swam forest is located in
Guwainghat upazila of Sylhet district, known as Ratargul
Swamp Forest. This forest is a tropical wetland habitat
with significant biodiversity and other intangible assets
(Hossain et al. 2016).

Ratargul, a prime example of freshwater swamp forest of Bangladesh

This forest is of evergreen in nature and dominated by
the species Dalbergia reniformis, Crateva magna,
Barringtonia acutangula, Syzygium fruticosum, Trewia
polycarpa etc. Some of the commonly found shrubs are
Schumannianthus dichotomus, Calamus viminalis and
Phyllanthus disticha. Some herbs such as Diplazium
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esculentum, Mikania cordata, Dopatrium junceum,
Mucuna zygantea, Asparagus racemosus are also
commonly found in the Ratargul Swamp Forest (Hossain
et al. 2016). A large area of swamp forests is covered
with grasses, such as Erianthus ravennae, Saccharum
spontaneum, and Phragmites karka. These three
species grow mixed. In depressions where water is
stagnant almost throughout the year Barringtonia
acutangula forms a pure stand. The undergrowth of
Barringtonia acutangula is Calamus tenuis (Alam 2008).

1.3.5. Bamboo-forests and Grasslands

Bamboo forests and grasslands are important
ecosystems in Bangladesh, providing habitat for a
diverse array of wildlife. These ecosystems are home to
a variety of plant species that are adapted to the specific
conditions of the region, including high humidity and
intense sunlight. Bamboo (Melocanna baccifera,
Bambusa tulda, etc.) plays a very crucial role in the rural
economy and is a singular essential material for house
construction, cottage industry, shelter for rural people,
especially for tribal communities living in hilly areas.

Grasslands in Bangladesh are found in the low-lying
areas, particularly in the floodplains of major rivers.
These areas are characterised by tall grasses and herbs.
One of the most notable examples of grassland in
Bangladesh is in the vast wetlands of the Sundarbans.

In tropical wet evergreen forests of Chattogram, CHT,
Cox’s Bazar, Sylhet, Habiganj, Moulvibazar, and
Sunamganj, herbs and grasses are abundant, and the
undergrowth is a tangled mass of shrubs, bamboo, and
cane (Das 1990). In Homstead forests, the mid stratum is
dominated by medium-size trees, small trees, and
bamboos. Bambusa balcooa, B. cacharensis, B.
comillensis, B.nutans, B. salarkanii, B. tulda and B.
vulgaris are common bamboo species (Hossain et al.
2008).

Apart from bamboo, grasslands are also an important
ecosystem in Bangladesh, covering large areas in the
country's central and northern regions. Bamboo forests
often have an understory of grasses and ferns that thrive
in the rich soil produced by dead bamboo leaves
(Richards 2017).

1.3.6. Homestead Forests

Homestead forests emerge as small grooves scattered
around  homesteads  through  ecological and
anthropogenic influences distributed all over the
homesteads of the country. These forests are
characterise by multi-layered vertical stratification,
diverse species diversity, and diversity of economically
important plants. The homestead vegetation can be
stratified into three strata (Alam 2008). Some of the
common tree species of the upper stratum include Albizia
procera, Aphanamixis polystachachya, Artocarpus
lacucha, Alstonia scholaris, Cordia dichotoma, Bombax
ceiba, Samanea saman, Toona ciliata, Ficus
benghalensis, Ficus religiosa etc., alongside cultivated
fruit trees, such as Mangifera indica (Mango), Artocarpus
heterophylius (Jackfruit), Syzygium cumini (Kalo jam) etc.
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Table 2: A list of terrestrial protected areas in Bangladesh

SN | Name of the protected area Location Area (hac.) | Gazette | Floral Diversity Citation
notification
year
1 Bhawal National Park Gazipur 5022.29 1982 202 plant species | (Rahman and Hassan 1995)
2 | Madhupur National Park Tangail and
Mymensingh 8436.13 1982 385 plant species | (Rahman & Vacik 2010)

3 | Ramsagar National Park Dinajpur 27.75 2001 272 plant species | (Rimi et al. 2015)
4 | Himchari National Park Cox's Bazar 1729 1980 117 tree species | (Hossen & Hossain 2018)
5 | Lawachara National Park Moulvibazar 1250 1996 159 plant species | (Malaker et al. 2010)
6 | Kaptai National Park Chittagong Hill Tracts | 5464.78 1999 65 plant species | (Rahman et al. 2019)
7 | Nijhum Dweep National Park Noakhali 16352.23 2001 152 plant species | (Feeroz & Uddin 2015)
8 | Medhakachhapia National Park | Cox's Bazar 395.92 2004 10 tree species (Uddin et al. 2020)
9 | Satchari National Park Habigan; 242.91 2005 245 angiosperms | (Arefin et al. 2011)
10 | Khadimnagar National Park Sylhet 678.8 2006 352 plant species | (Uddin 2015)
11 | Baroiyadhala National Park Chattogram 2933.61 2010 267 plant species | (Karim et al. 2023)
12 | Kadigarh National Park Mymensingh 34413 2010 - -
13 | Kuakata National Park Patuakhali 1613 2010 265 plant species | (Rahaman et al. 2017)
14 | Nababgonj National Park Dinajpur 517.61 2010 - -
15 | Singra National Park Dinajpur 305.69 2010 32 plant species (Ali et al. 2020)
16 | Altadighi National Park Naogaon 264.12 2011 - -
17 | Birgonj National Park Dinajpur 168.56 2011 - -
18 | Rema-Kalenga Wildlife

Sanctuary Habiganj 1795.54 1996 620 plant species | (Feeroz et al. 2011)
19 | Char Kukri-Mukri Wildlife

Sanctuary Bhola 40 1981 277 plant species | (Uddin & Abiabdullah 2016)
20 | Pablakhali Wildlife Sanctuary Chattogram Hill Tracts | 42069.37 1983
21 | Chunati Wildlife Sanctuary Chattogram 7763.97 1986 691 plant species | (Hossain & Hossain 2014)
22 | Fashiakhali Wildlife Sanctuary | Cox's Bazar 1302.42 2007 285 plant species | (Uddin et al. 2011)
23 | Dudpukuria-Dhopachari

Wildlife Sanctuary Chattogram 4716.57 2010 608 plant species | (Feeroz et al. 2012)
24 | Hajarikhil Wildlife Sanctuary Chattogram 1177.53 2010 478 plant species | (Rahman 2018)
25 | Sangu Wildlife Sanctuary Bandarban 2331.98 2010 - -
26 | Tengragiri Wildlife Sanctuary Barguna 4048.58 2010 - -
27 | Sonarchar Wildlife Sanctuary Patuakhali 2026.48 2012 - -
28 | Dhangmari Wildlife Sanctuary Bagerhat 340 2012 - -
29 | Chadpai Wildlife Sanctuary Bagerhat 560 2012 - -
30 | Dudhmukhi Wildlife Sanctuary | Bagerhat 170 2012 - -
31 | Teknaf Wildlife Sanctuary Cox's Bazar 11614.57 2009 536 plant species | (Feeroz 2013)
32 | Sundarban (East) Wildlife

Sanctuary Bagerhat 122920.9 2017 - -
33 | Sundarban (West) Wildlife

Sanctuary Satkhira 119718.88 | 2017 - -
34 | Sundarban (South) Wildlife

Sanctuary Khulna 75310.3 2017 - -
35 | National Botanical Garden Dhaka 84.21 2018 1041 plant species | (Halder 2020)
36 | Tilagar Eco-Park Sylhet 45.34 2019 - -
37 | Madhabkunda Eco-Park Moulvibazar 202.35 2019 - -
38 | Sheikh Jamal Inani National Park | Cox's Bazar 202.35 2019 443 plant species | (Feeroz 2016)
39 | Dharmapur National Park Dinajpur 704.4 2021 - -
40 | Baishari Bangdepa Wildlife

Sanctuary Cox's Bazar 2233.055 2023 - -
41 | Madhutila Eco-park Sherpur 131.138 2013 31 plant species | (Islam et al. 2017)
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Figure 2: Map of protected areas of Bangladesh (FD 2023)

The second stratum is dominated by small to medium-sized
trees and bamboos, viz., Grewia paniculata, Holarrhena
pubescence, Mallotus philippensis, Ehretia serratum etc.
Among the bamboo species Bambusa balcooa, B. tulda
and B. wvulgaris are commonly found. The third stratum
contains shrubs and herbaceous species, some of which
are Glycosmis, pentaphylla, Calotropis procera, Justicia
adhatoda, grasses and sedges.
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1.4. Plants in Protected Areas of Bangladesh
Bangladesh has designated a comprehensive set of 53
protected areas (PAs) that span across the various forest
ecosystems present within the country. The terrestrial
Protected Areas collectively cover an area of 469,871.61
hectares, equivalent to approximately 3.18% of the nation's
total land area appended to the map in Figure 2 & Table 2
provides a detailed list of these designated areas (FD
2023).
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1.5. History of Red List in Bangladesh

In late 1990s, the Red Books of threatened animals of
Bangladesh were prepared in five volumes covering the
Red List, fish, amphibians & reptiles, birds, and
mammals. These books were translated into Bangla in a
single volume by IUCN Bangladesh (IUCN Bangladesh
2003, Irfanullah 2011).

Khan et al. (2001) published the Red Data Book on
vascular plants of Bangladesh where 106 vascular plant
species were assessed of which four angiosperms were
considered threatened. Out of 106 plant species, only
four angiosperm species are threatened in true sense,
namely Corypha taliera Roxb. (Critically Endangered,
CR), Aldrovanda vesiculosa L. (Endangered, EN),
Knema bengalensis de Wilde and Licuala peltata Roxb.
(Vulnerable, VU). The remaining 102 species designated
as Lower Risk (LR, 3 species), Data Deficient (DD, 25
species) and Not Evaluated (NE, 74 species) are not
threatened as these three are not threatened categories.
Rahman (2013) in his Red Data Book of Flowering Plants
of Bangladesh reported 235 threatened species from 13
families of which 69 species were assessed as Extinct
(EX), 128 Endangered (EN), 20 Vulnerable (VU), 6
Conservation Dependent (cd) and 6 Near Threatened
(NT). Ara et al. (2013) in the volume 2 of the Red Data
Book on vascular plants of Bangladesh reported 120
threatened species of which 34 assessed as Critically
Endangered (CR), 52 as Endangered (EN) and 34 as
Vulnerable (VU).

However, Threatened status of plant and animal species
from Bangladesh is regularly recorded in the Global
IUCN Red List. The updated list also highlighted the need
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for more research on threatened species and the
importance of conservation efforts to protect these
species.

1.5.1. The IUCN Red List for Bangladesh

The IUCN Red List for Bangladesh provides information
on the conservation status of biodiversity in Bangladesh,
including plants, animals, and fungi. It is based on the
IUCN Red List Categories and Criteria, a globally
recognized framework for assessing the extinction risk of
species. The categories range from Least Concern (LC)
to Extinct (EX), with other categories including Near
Threatened (NT), Vulnerable (VU), Endangered (EN),
and Critically Endangered (IUCN 2012). The
assessment process for the Regional IUCN Red List for
Bangladesh involves a rigorous scientific review of
available data on species distribution, population size
and trends, habitat status, and threats. The assessments
are carried out by a team of experts, including scientists,
conservationists, and government officials, using a
standardized developed by IUCN. It has helped in
pinpointing species requiring conservation concern in the
country, and in prioritizing conservation actions to
address the threats these species are confronted with. It
has also provided valuable information to policymakers,
government agencies and NGOs working to protect
Bangladesh's biodiversity.

1.5.2. Status of Assessed Species in Bangladesh

In 2015, the IUCN updated the Red List of Threatened
Species provided a comprehensive assessment of the
conservation status of animal species in Bangladesh and
highlighted the need for urgent conservation efforts to
protect these species from extinction (IUCN 2015).
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The IUCN Red List of Bangladesh 2015 assessed the
conservation status of 1,619 species, including 138
species of mammals, 566 species of birds, 167 species of
reptiles, 49 species of amphibians, 253 species of
freshwater fishes, 141species of crustaceans and 305
species of butterflies. The assessment found 31 species
(2%) as Regionally Extinct, 56 species (3.45%) Critically
Endangered, 181 species (11.18%) Endangered and 153
species (9.45%) as Vulnerable. The remaining species, 90
species (6%) were assessed under Near Threatened, 802
species (50%) Least Concern and 278 species (17%) were
assessed as Data Deficient species.

Among the threatened species, 0.32% of butterflies, 0.56%
of fishes, 1% of reptiles, 0.6% of birds, and 1% of
mammals were found Critically Endangered. Overall,
3.46% of the species have been categorized as Critically
Endangered, 11.86% as Endangered and 9.46% as
Vulnerable (IUCN 2015).

The major threats to species in Bangladesh included
habitat loss and degradation, overexploitation, invasive
species, pollution, and climate change. Habitat loss and
degradation were the most significant threats to
amphibians, birds, mammals, and plants. Overexploitation
was found to be the most significant threat to fish species.
Invasive species were the most significant threat to

reptiles, while pollution was the most significant threat to
invertebrates.

The IUCN Red List of Bangladesh 2015 highlighted the
urgent need for escalated conservation endeavors to
protect the country's biodiversity and prevent from further
loss of species. Since its first publication in 2015, the
Regional IUCN Red List for Bangladesh has been
periodically updated to reflect new information and
changes in the conservation status of species. The
assessment  provided valuable information  for
policymakers, conservation organizations, and
researchers to prioritize conservation actions and monitor
progress towards achieving conservation goals in
Bangladesh. Overall, the history of the IUCN Red List in
Bangladesh reflects the increasing awareness of the
importance of biodiversity conservation and the need for
comprehensive assessments of the conservation status of
plant and animal species. The Red List has played a vital
role in steering conservation initiatives in Bangladesh, and
it persists as a pivotal instrument for identifying and
prioritizing species for conservation interventions. The
IUCN Red List for Bangladesh plays an important role in
promoting the conservation and sustainable use of
biodiversity in the country, and in guiding conservation
actions to safeguard the most vulnerable species.










2. RED LIST OF BANGLADESH: ASSESSMENT METHODOLOGY

Established in 1964, the International Union for
Conservation of Nature’s Red List of Threatened Species
™ has evolved to become the world’s most
comprehensive information source on the global
extinction risk status of animal, fungus and plant species.

The IUCN Red List is a critical indicator of the health of
the world’s biodiversity. It is a powerful tool to inform and
catalyse action for biodiversity conservation and policy
change, critical to protecting the natural resources we
need to survive. It provides information about range,
population size, habitat and ecology, use and/or trade,
threats, and conservation actions that will help inform
necessary conservation.

In Bangladesh, to date, many species groups including
mammals, amphibians and reptiles, birds, freshwater
fishes, and butterflies have been comprehensively
assessed. The assessment process for ‘Red List of
Plants of Bangladesh’ took about three years. During the
process, members of the IUCN Global Species
Programme, Red List Unit based in Cambridge-UK, the
IUCN Species Survival Commission, technical team
members of the Red List unit of IUCN Bangladesh,
Bangladesh Forest Department officials, officials from
the Bangladesh National Herbarium, faculties of different
universities, scientists of the research institutes, as well
as conservationists, species specialists, nature lovers,
and partner organizations and other governmental
agencies worked closely to ensure most accurate
information and analysis of the most current status,
trends and threats to plant species in Bangladesh. For
this purpose, a coordination committee named Red List
Coordination Committee (RLCC) was formed to ensure
highest level collaboration among involved organizations,
and sustainability of the outcome of the assessment at
the policy level. Four Red List Assessor Groups (RAGs)
at project level led by four renowned species specialists
as Lead Assessors (LAs) have been formed to
coordinate the assessment process engaging species
specialists/assessors. During the process of species
assessment, strategies have been adopted to address
and diminish knowledge gaps, impact national
conservation efforts and enhance national capacity
building. Moreover, 76 assessors were trained on the
latest Red List assessment guideline (ver 3.1) through
three Red List Assessment Training Workshop facilitated
by certified Red List trainers from IUCN Red List Unit,
Cambridge, UK. A total of 1000 plant species’ status
under 112 families of five groups have been assessed by
53 Assessors. A vigorous work process was applied to
complete the assessment within the stipulated timeframe
ensuring highest quality by incorporating the latest
species information and sharing through expert groups
or assigned Reviewers through 68 Red List Review
Workshop. The results were then widely disseminated
among expert groups as part of an extensive sharing
process for expert opinion, if any. An interactive website
was also published to ensure participation of all
stakeholders in the assessment process as well as
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collecting public opinion on the draft assessment. The
assessment commenced in November 2020 and ended
in March 2023, aligning with the project’s span from June
2020 to May 2023.

2.1. Red List Assessment: from Field to Publication
Categorization of Red List and criteria set up following
the latest Red List guideline, which involves managing
and storing the documents supporting the category and
criteria of a species, and a map of species’ distribution
are the components of the Red List assessment.

Prior to publishing an assessment in the Red List, it goes
Before an assessment is published on the Red List, it
undergoes a rigorous approval process (see Table 3).
This process contributes to the Red List's reputation for
providing valuable information for conservation
decisions. This process differed slightly depending on
the assessor’'s expertise, however the basic process
involved was: First, an individual assessor was assigned
to assess one species or multiple species based on
his/her expertise. The convening experts assessed and
compiled the data for all the species that were assigned
through the project. This information often comes from
published books, articles, reports and research findings
but information from the grey literatures (unpublished
material) and scientists’ years of experience and
observations were also used, alongside field
observations if required. Lead assessors then examined
the data and assigned a Red List category, and criteria
for the species (often working with trained project staff).
They also demarcated range maps which were created
with the support of project personnel and provided
supporting documentation that justify the assessment.
Assessments underwent a review process to verify and
to ensure that all relevant data have included in the
assessment, and the assessment was conducted
utilizing the most appropriate available data. The lead
assessors of the respective groups were the first
reviewers, offering feedback and suggestions on the
initial assessment by the assessors. Following this, the
assessors were required to present their findings in a
monthly review workshop attended by different plant
specialists incorporating lead assessors’ comments. If
there were any problems, the assessment would be sent
back to the assessors along with an explanation of
further improvement. After further improvement, if all
aspects were satisfactorily addressed, the reviewers
approve the assessment and let the assessor know it
was ready for submission. Subsequently, the assessor
conducted a thorough review of all assessments,
ensuring consistency, proofreading and formatting
before submitting them to the IUCN Red List Project Unit.
The Red List Project Unit the assessments for obvious
errors and the quality was evaluated by involving
independent technical reviewers. If there were problems,
the assessment was returned to the assessor for
improvement.
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Lead assessors worked with the technical reviewers
following a multi-step review process. Lead assessors
meeting was held at regular interval to monitor the
progress of the assessment. The project also organized
field investigations using sophisticated plant survey
techniques and tools to collect missing data and
information needed for a comprehensive and conclusive
assessment of some important species.

In addition, surveys were carried out in different
museums under academic and research institutions of
the country to know more about the historic information
of different species. Besides, to enhance exposure of the
draft assessment, a series of dissemination events were
organized in collaboration with different organizations
throughout the project period in all over the country. All
the assessment sheets including species photographs,
distribution maps and others necessary documents were
also recorded in a computer based database- finally
published on the Red List website
(www.iucnredlist-bd.org) and Red List books containing
two volumes and one summary.

As part of the assignment of the programme, a total of
1000 plant species have been assessed within the
framework of the program, and showcased to scientists,
lead assessors, reviewers, and representatives from FD
and BNH. Each of these species underwent a structured
and well-defined process to determine their assessment
status.

2.2. Red List Assessment Tools
All the assessors were trained on the latest assessment
guideline and their application at the local level context.
Two major tools applied during the assessment process,
namely lUCN Red List Categories and Criteria Version
3.1 (IUCN 2012)’ and ‘Guidelines for Application of IUCN
Red List Criteria at Regional and National Levels Version
0 (IUCN 2012) were prepared by IUCN Species
Survival Commission (SSC). Both of these tools are
available online (www.iucnredlist.org and
www.iucnredlist-bd.org). A species assessment sheet
designed purposefully by the IUCN Red List Unit was
used for assessing an individual taxon.

A wide range of information was required for the
assessment of a species. These encompassed various

Photo: Capacity buildina training for Assessors on Red List Assessment Process
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aspects, such as species taxonomic classification and
synonyms, assessment history on both global and
regional scales, global and local distribution ranges,
population size and trend, Extent of Occurrence (EQO),
Area of Occupancy (AOO), habitat preferences and
habits, major threats and conservation measures in
practice, etc.

GIS software was used to estimate AOO and EOO to
assess the distribution of the taxon plotting on a 2 km2
grid map of Bangladesh. The geographic range of the
present assessment included all the areas within the
political boundary of Bangladesh, excluding coastal
territorial waters, rivers and estuaries. The assessment
encompassed a variety of landscapes including
flatlands, hilly areas, mangrove areas and the estuaries.
However, the assessment process sometimes
considered the distributional ranges of some species in
its catchment areas beyond political boundary,
particularly when estimating EQO, in that case, a dot line
was used on the map for that particular species.

Each species was assigned an identification code, i.e.,
ANG for the first time in Bangladesh, which will ensure a
systematic national web-based Red List database that
was synchronized with the published books. Species
photographs and distribution maps were correspondingly
linked to this ANG Codes. Moreover, the assessment
process generated a large number of data sheets
containing relevant and required information at different
phases of the assessment.

In addition, a substantial amount of resource materials
related to training, workshops, published and grey
literature on species were collected. All of these
information and materials have been electronically
preserved in a purposefully designed database system in
the IUCN Bangladesh Country Office to be managed in
the future by the IUCN itself or the Bangladesh Forest
Department and Bangladesh National Herbarium. This
would be used as a depository of resources and could be
inspected and used by stakeholders.

The Red List guideline has a number of technical terms
used in different sections of this document to represent
assessment categories and criteria of a taxon.
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Table 3: The workflow of the Red List of Plant Assessments in Bangladesh

The assessor collects the relevant information for the respective plant species and starts the assessment

The assessor sends species distribution information to the IUCN Red List GIS unit for species mapping

The assessor submits the draft assessment to the respective Lead Assessor (LA) for review and comments

Assessors present their species in the Red List Review Workshops after addressing the comments
All the participants (LAs, assessors, external reviewers etc.) provide their comments on

In terms of assessing Endemic species or species assessed as Extinct or Extinct in the Wild or any
conflict that arises during the assessment process, the [IUCN Bangladesh connects the respective
aasessors with IUCN Red List Cambridge Unit for further investigation to decide the actual status and

The IUCN Bangladesh Red List unit notes down the comments and sends back to all the &ssessors and

The respective assessor addresses the comments and submits the incorporated assessment sheet to

The assessor submits the signed assessment sheet of the assessed plant species to IUCN Bangladesh

Steps Details
Step-1
as per the IUCN Red List Categories and Criteria
Step-2
Step-3 IUCN provides the GIS map to the assessor with calculated EOO and AOO
Step-4
Step-5 The LA provides comments and sends them back to the respective Assessor
Step-6
of the respective LA
Step-7
the presented species
Step-8
connect with the global Red List Database.
Step-9
LA after the review workshop
Step-10
the respective LA for final review and signature
Step-11
Step-12

2.3. Red List Assessment Guideline (version 3.1.)
2.3.1. Taxonomic scale of categorization

Regional Red List assessment initiatives are always
encouraged to follow the same taxonomic checklists as
used by the global IUCN Red List. For other taxonomic
groups or any deviations from the recommended list, the
differences and the taxonomic authorities followed
should be specified. The categorization process should
be applied only to wild populations inside their natural
range and to populations resulting from benign
introductions (IUCN 1998, 2001, 2012). All taxa should
be assessed for which an important part of any stage of
their life cycle takes place in the region. The regional Red
List should include all globally red listed taxa present
within the region, including those that are Not Applicable
(NA) at the regional level, and the global category should
not be displayed alongside the regional assessment.
Taxa formerly considered Regionally Extinct (RE) that
naturally re-colonize the region may be assessed after
the first year of reproduction. Re-introduced, formerly RE
taxa may be assessed as soon as at least a part of the
population successfully reproduces without direct
support and the offspring are shown to be viable.
Assessors are encouraged to assess visiting Taxa.

In presenting the results of applying criteria, the
taxonomic unit used (species, subspecies, etc.) should
be specified. It should be noted that taxa below the rank
of variety (e.g., forma, morph, cultivar), are NOT included
on the IUCN Red List, with the exception of assessments
of subpopulations. An assessment of the full species is
required before assessments of taxa below the species
level (subspecies, variety or subpopulation) can be
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The IUCN Bangladesh preserves the assessment sheet both in printed copy and in digital format

included on the IUCN Red List.

Total 1,000 plant species have been assessed in
Bangladesh. Among these assessed species, plants are
divided into three major groups such as: (a)
Pteridophytes, (b) Gymnosperms and (c) Angiosperms
(Mesangiosperms). Again, Mesangiosperms are divided
into five groups where we have considered three: (i)
Magnoliids (ii) Monocots and (iii) Eudicots. These 1,000
species belong to 108 families under 42 orders.

2.3.2. Geographical scale of categorization

The IUCN criteria are designed for global taxon
assessments. However, applying them to subsets of
global data, especially at regional, national or local levels
is possible referring to guidelines prepared by the IUCN
SSC Regional Applications Working Group (e.g.,
Gardenfors et al. 2001, IUCN 2003, 2012a, Miller et al.
2007). All the rules and definitions in the IUCN Red List
Categories and Criteria: Version 3.1 (IUCN 2001, 2012)
apply at regional levels, unless otherwise indicated in the
regional guideline. When applied at national or regional
levels it must be recognized that a global category may
not be the same as a national or regional category for a
particular taxon. For example, taxa classified as Least
Concern globally might be Critically Endangered within a
particular region where numbers are very small or
declining, perhaps only because they are at the margins
of their global range. Conversely, taxa classified as
Vulnerable due to global declines in numbers or range
might, in a specific region where their populations are
stable, not even nearly meet the criteria for Vulnerable,
i.e., be Least Concern.
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When such a situation occurs, interactions among
sub-units should be carefully considered when planning
conservation actions. Similar results were found in the
cases of current assessment, many species assessment
results differed from their category assessed at the
global level.

It is important to note that when applying the criteria at
regional or national levels, assessing taxa that are
endemic to that specific region or nation entails a global
assessment. In such instances, it is of utmost importance
to ensure that a global assessment has not been
previously undertaken by an IUCN SSC Red List
Authority (RLA), and that the final categorization aligns
with the pertinent RLA. For additional information, refer to
the regional guidelines (IUCN 2003, 2012a).

In Bangladesh, during this assessment process, no such
endemic species were assessed that needed to be
considered for the above steps. However, following the
regional assessment guideline one more category was
applied (IUCN 2012), the Regionally Extinct (RE) for
those species extinct locally but still exist elsewhere.
Every species categorized as Critically Endangered
qualifies the criteria Endangered and Vulnerable, and
similarly, species listed as Endangered meet the
thresholds of Vulnerable. Critically Endangered,
Endangered and Vulnerable categories are threatened
categories which form a part of the overall scheme.

2.3.3. Categories

The information in this section is intended to direct and
facilitate the use and interpretation of the categories,
criteria and sub-criteria. The criteria are applied to any
taxonomic unit at or below species level. In this
document, the term ‘taxon’ is used for convenience, and
may represent species or lower taxonomic levels. The
Red List Categories that were taken in account are those
outlined in the IUCN Red List Categories and Criteria
Version 3.1. There are nine clearly defined categories at
global scale, ranging from Least Concern (LC) for species
that are not threatened, to the Extinct (EX) Category, for
species that have disappeared from the earth (Figure 3).

Extinct means that there is no reasonable doubt that the

last individual has died. Extinct in the Wild Red List
Guidelines means that the taxon is extinct in its natural
habitat. The three categories, namely Critically
Endangered, Endangered and Vulnerable are assigned to
taxa on the basis of quantitative criteria that are designed
to reflect varying degrees of threat of extinction; taxa in
any of these three categories are collectively referred to
as ‘threatened’. These criteria will be discussed further in
the next section. The category Near Threatened is
applied to taxa that do not qualify as threatened now, but
may be close to qualifying as threatened, and to taxa that
do not currently meet the criteria for a threatened
category but are likely to do so if ongoing conservation
actions abate or cease. The category Least Concern is
applied to taxa that do not qualify (and are not close to
qualifying) as threatened or Near threatened.

It is important to emphasize that "Least Concern" simply
means that, in terms of extinction risk, these species are
of lesser concern than species in other threat categories.
It does not imply that these species are of no
conservation concern.

The remaining two categories, such as Data Deficient
and Not Evaluated do not reflect the threat status of taxa.
The category Data Deficient highlights taxa for which
sufficient information is lacking to make a sound status
assessment. The inclination to assess taxa as Data
Deficient may be very strong; it should be emphasized
that assessors must use all data available in full when
making a Red List assessment. Precise information on
scarce taxa is usually lacking, and although the criteria
are highly quantitative and defined, one can use
projections, assumptions and inferences (as long as they
are explicitly stated and clearly justified) to place a taxon
in the appropriate category. Since Data Deficient is not a
category of threat, taxa placed in this category might not
appear as the main targets for conservation action, even
though their conservation needs could be substantial.
Assessors make use of any relevant information at hand
to conduct assessments and designate taxa at Data
Deficient only when no feasible alternatives are present.
The Not Evaluated category refers to taxa that have not
yet undergone assessment against any criteria. An
explanation of the above categories are given below:

frrpatemed ¢ aloguaas

[aimcton

Nulrmrstim ¥l

Evmanted

Hew Thewteneg vl
Ll Caseuin LE

ALY drgun 2

Dirin Daiiceed| 1008

M Evlanl 1 0L

Figure 3. Red List categories (Regional/National Level) (IUCN 2012)
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EXTINCT (EX)

A taxon is Extinct when there is no reasonable doubt that
the last individual has died. A taxon is presumed Extinct
when exhaustive surveys in known and/or expected
habitat, at appropriate times (diurnal, seasonal, annual),
throughout its historic range have failed to record an
individual. Surveys should be over a time frame
appropriate to the taxon’s life cycle and life form.

EXTINCT IN THE WILD (EW)

A taxon is Extinct in the Wild when it is known only to
survive in cultivation, in captivity or as a naturalized
population (or populations) well outside the past range. A
taxon is presumed Extinct in the Wild when exhaustive
surveys in known and/or expected habitat, at appropriate
times (diurnal, seasonal, annual), throughout its historic
range have failed to record an individual. Surveys should
be over a time frame appropriate to the taxon's life cycle
and life form.

REGIONALLY EXTINCT (RE)

Category for a taxon when there is no reasonable doubt
that the last individual potentially capable of reproduction
within the region has died or has disappeared from the
wild in the region, or when, if it is a former visiting taxon,
the last individual has died or disappeared in the wild
from the region. The setting of any time limit for listing
under RE is left to the discretion of the regional Red List
authority, but should not normally pre-date 1500 AD.

CRITICALLY ENDANGERED (CR)

A taxon is Critically Endangered when is the best
available evidence indicates that it meets any of the
criteria A to E for Critically Endangered, and it is therefore
considered to be facing an extremely high risk of
extinction in the wild.

ENDANGERED (EN)

A taxon is Endangered when the best available evidence
indicates that it meets any of the criteria A to E for
Endangered, and it is therefore considered to be facing a
very high risk of extinction in the wild.

Photo: Red List Coordination Committee Meeting
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VULNERABLE (VU)

A taxon is Vulnerable when the best available evidence
indicates that it meets any of the criteria A to E for
Vulnerable, and it is therefore considered to be facing a
high risk of extinction in the wild.

NEAR THREATENED (NT)
A taxon is Near Threatened when it has been evaluated
against the criteria but does not qualify for Critically
Endangered, Endangered or Vulnerable now, but is close
to qualifying for or is likely to qualify for a threatened
category in the near future.

LEAST CONCERN (LC)
A taxon is Least Concern when it has been evaluated
against the criteria and does not qualify for Critically
Endangered, Endangered, Vulnerable or Near
Threatened. Widespread and abundant taxa are often
included in this category.

DATA DEFICIENT (DD)

A taxon is Data Deficient when there is inadequate
information to make a direct, or indirect, assessment of
its risk of extinction based on its distribution and/or
population status. A taxon in this category may be well
studied, and its biology well known, but appropriate data
on abundance and/or distribution are lacking. Data
Deficient is therefore not a category of threat. Listing of
taxa in this category indicates that more information is
required and acknowledges the possibility that future
research will show that threatened classification is
appropriate. It is important to make positive use of
whatever data are available. In many cases great care
should be exercised in choosing between DD and a
threatened status. If the range of a taxon is suspected to
be relatively circumscribed, or a considerable period of
time has elapsed since the last record of the taxon,
threatened status may well be justified.

NOT EVALUATED (NE)
A taxon is Not Evaluated when it has not yet been
evaluated against the criteria.

T T —
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2.3.4. Nature of Criteria: Criteria for Critically
Endangered, Endangered and Vulnerable
There are five quantitative criteria that are used to

as rapid population decline or very small population size.
Most of the criteria also include sub-criteria that must be
taken into consideration to justify more specifically the

determine whether a taxon is threatened or not, and if

listing of a taxon under a particular category.

threatened, which category of threat it belongs to

(Critically Endangered, Endangered or Vulnerable).
These criteria are based around the biological indicators

broad Criteria (Figure 4) (IUCN 2012).

of populations that are threatened with extinction, such
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SUMMARY OF THE FIVE CRITERIA (A-E) USED TO EVALUATE IF A TAXON BELONGS IN AN IUCN RED LIST

THREATENED CATEGORY (CRITICALLY ENDANGERED, ENDANGERED OR VULNERABLE)."

A. Population size reduction. Population reduction (measured over the longer of 10 years or 3 generations) based on any of A1 to A4

_ Endangered Vulnerable

A1l =90% >70% >50%

A2, A3 & A4 = 80% 2 50% > 30%

A1 Population reduction observed, estimated, inferred, or suspected in (a) direct observation [except A3]
the past where the causes of the reduction are clearly reversible AND (b) an index of abundance
understood AND have ceased. appropriate to the taxon

A2 Population reduction observed, estimated, inferred, or suspected in the (¢) a decline in area of occupancy

past where the causes of reduction may not have ceased OR may not be (AOOQ), extent of occurrence

understood OR may not be reversible. [?:SZ‘;S,’L (EOO) and/or habitat quality
A3 Population reduction projected, inferred or suspected to be met in the fol{)wing: (d) actual or potential levels of
future (up to a maximum of 100 years) [(a) cannot be used for A3]. exploitation
A4 An observed, estimated, inferred, projected or suspected population (e) effects of introduced taxa,
reduction where the time period mustinclude both the past and the future hybridization, pathogens,
(up to a max. of 100 years in future), and where the causes of reduction may pollutants, competitors or

not have ceased OR may not be understood OR may not be reversible. parasites.

B. Geographic range in the form of either B1 (extent of occurrence) AND/OR B2 (area of occupancy)

_ Endangered Vulnerable
B1. Extent of occurrence (EOO) <100 km? < 5,000 km? < 20,000 km?
B2. Area of occupancy (AOO) <10km? < 500 km? < 2,000 km?
AND at least 2 of the following 3 conditions:
(a) Severely fragmented OR Number of locations =1l <5 <10
(b) Continuing decline observed, estimated, inferred or projected in any of: (i) extent of occurrence; (i) area of occupancy; (iii) area,
extent and/or quality of habitat; (iv) number of locations or subpopulations; (v) number of mature individuals
(c) Extreme fluctuations in any of: (i) extent of occurrence; (ii) area of occupancy; (iii) number of locations or subpopulations; (iv) number

of mature individuals
C. Small population size and decline

Vulnerable
< 10,000

<250

Endangered
Number of mature individuals < 2,500
AND at least one of C1 or C2

25% in 3 years or
1 generation
(whichever is longer)

20%in 5 years or
2 generations
(whichever is longer)

10% in 10 years or
3 generations
(whichever is longer)

C1. An observed, estimated or projected continuing decline
of at least (up to a max. of 100 years in future):

C2. An observed, estimated, projected or inferred continuing

decline AND at least 1 of the following 3 conditions:
(a) (i) Number of mature individuals in each subpopulation <50
90-100%

<250
95-100%

<1,000
(ii) % of mature individuals in one subpopulation = 100%

(b) Extreme fluctuations in the number of mature individuals

D. Very small or restricted population

_ Endangered Vulnerable
D. Number of mature individuals <50 <250 D1. < 1,000
D2. (gnly c_zpplies to the VU category . ) D2. typically:
estricted area of occupancy or number of locations with ~ ~ AOO < 20 km? or

a plausible future threat that could drive the taxon to CR

or EXin a very short time. number of locations < 5

E. Quantitative Analysis

[GiiciERdagereal  Endangered

>50%in 10yearsor3  >20% in 20 years or 5
generations, whichever generations, whichever
is longer (100 years is longer (100 years
max.) max.)

Vulnerable

Indicating the probability of extinction in the wild to be: >10% in 100 years

1

Use of this summary sheet requires full understanding of the {UCN Red List Categories and Criteria and Guidelines for Using the {UCN Red List Categories and Criteria.
Please refer to both documents for explanations of terms and concepts used here.

Figure 4: Summary of the Red List Criteria (A-E) for Threatened Categories
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The Red List Assessment is primarily based on five









3. STATUS OF PLANTS IN BANGLADESH

3.1. Species Diversity

Bangladesh is endowed with high plant diversity since it
lies in a transition of two mega-biodiversity hot spots.
Indo-Chinese and Indo-Himalayas. Khan (1991)
estimated more than 5,000 plant species are distributed
in Bangladesh. Later, Islam (2003) reported that more
than 6,000 plants occur in the country including 300
exotic species. A compilation “The encyclopedia of Flora
and Fauna of Bangladesh” includes 3,813 plant species;
of which 3611 angiosperms, 7 gymnosperms and 195
pteridophytes (Siddiqui et al. 2007-2008, Ahmed et al.
2008-2009). Since then, Rahman and Hassan (2017)
and Rahman and Uddin (2018) added 89 and 71 taxa
respectively to the list; and very recently, Uddin et al.
(2023) attempted to compile all sporadic new reports for
Bangladesh, resulted 4,120 taxa.  However,
unconsciously the following reports e.g., Mia et al. 2011,
Das et al. 2009, 2012, 2014; Uddin et al. 2015, Islam
and Uddin, 2016, Rahman et a/. 2018, 2022; Biswas,
2022, Hossain et al. 2023 have not been included in this
compilation. These enumerations added more 135 taxa
to the flora of Bangladesh. Therefore, based on all
available information 4,255 vascular plants are recorded
so far in Bangladesh. However, the exact number of
plants remains in a daunting task.

3.2. Present Status of Plants

Historically, Bangladesh forests are highly vulnerable to
anthropogenic disturbances and climate change (Khan
2003). It has been estimated that at least 8-10% plant
species are facing threats to extinction due to habitat
loss, population pressure and over-exploitation of natural
resources in Bangladesh (Khan 1991, Rahman et al.
2010).

According to USDA (1993), extinction of even a single
plant species may result in the disappearance of 30
associated species of plants and wildlife. Hence,
biodiversity conservation has become a global concern,
and almost all developed countries have adopted and
implemented National Conservation Strategies.
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Nevertheless, there have been no concrete steps taken
to arrest the process (Khan et al. 2001). It has been,
therefore emphasized by Khan et al. (2001) and Rahman
et al. (2010) that the first and foremost step in this
direction is to make complete inventory of the threatened
species with assessment of their conservation status in
the flora in order to produce Red Data Book of
Bangladesh for framing and implementing National
Conservation Strategies.

Khan (1991) first highlighted the importance of inventory
of threatened plants in Bangladesh with a tentative list of
12 threatened vascular plants. Later, “1997 IUCN Red
List of Threatened plants” included 24 vascular plant
species; of which 21 are categorized as Vulnerable; one
is Extinct, one Rare and one Indeterminate (Walter
1997). Afterwards, Khan et al. (2001) produced “Red
Data Book of Vascular plants of Bangladesh” with 106
threatened plants. Subsequently, Rahman (2003) and
Rahman et al. (2010) reported 18 and 58 threatened
plants with different IUCN-Categories. Irfanullah (2011)
regarded about 13% plant species of country is
designated as threatened regionally in the ‘Encyclopedia
of Flora and Fauna of Bangladesh’. It is revealed that
about 53% of Orchidaceous taxa are significantly
threatened in Bangladesh followed by Lamiaceae with
more than 30% (Irfanullah 2011).

Total 1000 species of plants have been assessed and the
status is given. A very important result of this
assessment is that 271 (27.1%) species are categorized
as Least Concern (Table 4 and Table 5). These species
do not face the threat of extirpation currently.

Status of 256 (25.6%) species, for lack of information,
stayed Data Deficient. The other 395 (39.5%) species
are collectively termed Threatened, and 70 (7.0%)
species are assessed Near Threatened (Figure 5).
Among 395 threatened species, 262 species are
categorized as Vulnerable, 128 Endangered and five
Critically Endangered, while single species Corypha
taliera Roxb. recognized as Extinct in the Wild (EW) and
seven species are assessed Regionally Extinct.
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Table 4: Group-wise Red List Status of 1000 Plant Species

Plant Group Red List Category

EX EW [CR EN |VU NT LC DD Total
Pteridophytes 2 2
Gymnosperms 1 1 2 4
Magnoliids 1 19 23 8 10 36 97
Monocots 1 &) 9 24 3 23 8 76
Eudicots 6 1 96 | 214 | 59 | 238 | 207 | 821
Total 271 256 1000

Cinlw Distecmnd

3 8

Erdangared 12.7%




Table 5: Taxonomic categorization* and Red List status of 1000 plant species.

Red List Category

Plant

Red List Category

Plant Order Famil EX /[C |E |V [N[L [D
Group " EBw RN U T ¢ p T
PTERIDOPHYTES
___|Cyatheales | Cyatheaceae
GYMNOSPERMS
Cycadales Cycadaceae 1 1
Pinales Pinaceae 1 1
Gnetales Gnetaceae 1 1
Cupressales = Podocarpaceae 1 1
Piperales Piperaceae 1 1 2
E Avristolochiaceae 1 1
2 Magnoliales | Myristicaceae 114 2 3 10
g Magnoliaceae 1 3 115 10
= . Annonaceae 10,6 1 4 8 29
Laurales Lauraceae 8 104 3 /20 45
é 5 | Alist | Araceae 1 1 2
Zc Pandanales = Pandanaceae 1 1
§ E Asparagales | Orchidaceae 29 1213 12 11 49
g E Amaryllidaceae 1 1
=© Asparagaceae 1 1
=2 Arecales Arecaceae 1(EW) | 1 8 5 1 16
§ % Zingiberales | Zingiberaceae 1 1 2
S E Poales Flagellariaceae 1 1
= § Poaceae 2 1 3
. o Ranunculales Menispermaceae 1 1
Q>Cc Q3
ST 0o Ranunculaceae 1 1
2823 proteal Sabi K 13
2 vg 3 | Proteales abiaceae |
Proteaceae 1 2 3
§e28
5 8 © @ | Dilleniales Dilleniaceae 112 1 4
505 ¢
w S Q0
Vitales Vitaceae 172 3 1 7
Fabales Fabaceae 1 16 162 36 10 81
Polygalaceae 1 12
Rosales Rosaceae 2 3 5
Elaeagnaceae 1 1
Rhamnaceae 1 1 4 2 8
Cannabaceae | 101 1.3 6
) Moraceae 1,13/ 3 16 18 51
3 Urticaceae 2 | 4 4 10
© Fagales Fagaceae 3/7/2 3 3 18
S Myricaceae 1 | 1
‘-”m- Juglandaceae 1 1 2
‘8‘ Casuarinaceae 1 1
5 Cucurbitales | Tetramelaceae 1 1
a Begoniaceae | 2 1. 13
o Celastrales Celastraceae 3 4 1 5 13
8 Oxidales Elaeocarpaceae 31,2 4 10
Lo’ Malpighiales = Rhizophoraceae 4 3 3 10
% Ochnaceae 101 2
Z Clusiaceae 2,22 1 3 10
Calophyllaceae 3 1 4
Hypericaceae 1 1
Putranjivaceae 1 2 2 5
Centroplacaceae 1 1
Malpighiaceae 2 2
Dichapetalaceae 1 1

*Christenhusz et al. 2011, APG IV 2016, Stevens 2001 (onwards)
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Order Family EX//C E V N L D
Group EW |[R /N U |T |c |p To®
Achariaceae 10111 2 5
Salicaceae 1.3 2 2 8
Peraceae 1 1
Euphorbiaceae 2 8|1 15 9 35
Ixonanthaceae 1 1
Phyllanthaceae 2 11217 9 41
Myrtales Combretaceae 1 17 14
Lythraceae 23 4 110
Myrtaceae 2 3 /101 2 15 33
Melastc 1 3|1 3 8
Crypteroniaceae 1 1
Crossosc les| Staphyleaceae 1 1
Sapindales Burseraceae 2 2 2 6
Anacardiaceae 3|62 7 4 22
Sapindaceae 2.8 2 3 2 17
Rutaceae 1 3.2, 7 4 17
Simaroubaceae 1 1
Meliaceae 5|44 4 7 24
Malvales Malvaceae 8 |10/ 5 15 8 46
Bixaceae 1 1
Dipterocarpaceae 1 2 5 1 9
Brassicales Capparaceae 2 3 5
=) Cornales Nyssaceae 2 2
8 Cornaceae 101 1.3
28 Ericales Lecythidaceae 2 1 3
Qe § Pentaphylacaceae 1 2 3
o Sapotaceae 5 2 1 8
352 Ebenaceae 4 2 6 12
w.e Primulaceae 1,711 4 3 16
I Theaceae 1 1 2
Symplocaceae 1 2 3
Styracaceae 1 1
Actinidiaceae 112 3
Icacinales Icacinaceae 1 1
Gentianales = Rubiaceae 16 18 6 19|19 78
Gentianaceae 1 1
Loganiaceae 1 1 2
Apocynaceae 3.6 2 6 1 18
Boraginales | Boraginaceae 1.4 22 4|13
Santales Olacaceae 1 1 2
Opiliaceae 1 1
Schoepfiaceae 1 1
Caryophyllales' Tamaricaceae 11 1 3
Plumbaginaceae 1 1
Anci lad 1 1
Solanales Convolvulaceae 1 1 2
Lamiales | Oleaceae 4 1 712
Gesneriaceae 1 1
Scropulariaceae 1 1
Acanthaceae 2 3 5
Bignoniaceae 2 4 6
Verbenaceae 1 1
Lamiaceae 2 1 .2 10 10 25
Aquifoliales | Stemonuraceae 1 1
Aquifoliaceae 1 1 3 5
Asterales Asteraceae 2 2
Apiales Araliaceae 4 2 2 8
8 | 5 [127]263|70|271|256|1000
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3.2.1. Regionally Extinct Species/ Extinct in Wild
Seven species of plants have extirpated from
Bangladesh and are categorized as Regionally Extinct.
The extirpated species of plants found in Bangladesh are
0.8 percent of all the assessed plant species. These
species of plants were found in Bangladesh.

The seven Regionally Extinct species of plants belong to
two plant group of six families with two species from the
family Myrtaceae, one species each from family
Magnoliaceae, Fabaceae, Myricaceae, Putranjivaceae
and Melastomataceae.

These seven species are Magnolia griffithii, Memecylon
ovatum, Archidendron jiringa, Myrica nagi, Syzygium
thumri, Syzygium venustum, Drypetes venusta (Syn.
Hemicyclia venusta). The species that is found Extinct in
Wild is a monocot from the family Arecaceae (Corypha
taliera).

Corypha taliera - A Regionally Extinct species of Bangladesh

3.2.2. Critically Endangered Species

Five species of plants are assessed as Critically
Endangered. These are one gymnosperm from the
family Podocarpaceae, two monocots under two families,
Arecaceae and Orchidaceae, and a eudicot under the
family Achariaceae. These five species are Bulbophyllum
oblongum (Syn. Trias oblonga), Bulbophylium roxburghii,
Hydnocarpus kurzii, Phoenix acaulis, Podocarpus
neriifolius.
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Podocarpus neriifolius - A Critically Endangered species of Bangladesh
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3.2.3. Endangered Species

A total of 127 species (12.7%) have been found as
Endangered under 41 families of all five plant groups. A
few Endangered species are such as /llex umbellulate,
Knema bengalensis, Alphonsea lutea, Aeschynanthus
parasiticus, Acampe rigida, Berrya cordifolia, Vatica
lanceifolia, Tamarix dioica, Acacia tomentosa, Syzygium
oblatum, Helicteres isora etc.
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Helicteres isora - An Endangered species of Bangladesh

3.2.4. Vulnerable Species

A total of 263 species (26.3%) have been found as
Vulnerable under 71 families of four plant groups. A few
Vulnerable species are such as Neolitsea cassia, Leea
guineensis, Careya arborea, Jasminum auriculatum,
Knema erratica, Magnolia hodgsonii, Alphonesea
ventricose, Neolitsea cassia, Colocasia hassanii,

Apostasia nuda, Pinanga gracilis, Dipterocarpus gracilis,
Tamarix gallica,
nervosum etc.

Aganope heptaphylla, Syzygium

Neolitsea cassia - A Vulnerable species of Bangladesh

3.2.5. Near Threatened Species

A total of 70 species (7.0%) have been found as Near
Threatened under 35 families of three plant groups.
Some examples of Near Threatened species include
Leea aequata, llex godajam, Piper retrofractum, Knema
linifolia, Olax acuminata, Phoebe lanceolata, Ixora
spectabilis, Bulbophyllum lilacinum, Heritiera fomes,
Tamarix indica, Ficus auriculata, Premna bengalensis,
Syzygium megacarpum etc.

The status of these plants is currently not classified as
Threatened, but they are teetering on the edge due to
certain factors that have narrowly missed the specified
threshold. Minor alterations in any of these factors could
tip these species into the Threatened category.
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Heritiera fomes - A Near Threatened species of Bangladesh

3.2.6. Least Concern Species

A total of 271 species (27.1%) have been found as Least
Concern, under 64 families of three plant groups. Some
examples of Least Concern species include Gardenia
coronaria, Leea indica, Piper longum, Aristolochia
acuminata, Litsea monopetala, Albizia chinensis, Ficus
benghalensis, Castanopsis indica, Cnesmone javanica,
Duabanga grandiflora, Syzygium fruticosum etc.

While categorized as "Least Concern," it's important to
note that this status doesn't guarantee absolute safety for
the plant, and its population could rapidly decline if faced
with a sudden change in the environment. Such
unforeseen shifts may introduce new threats and
significantly impact the plant's survival prospects.
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Gardenia coronaria - A Least Concern species of Bangladesh

3.2.7. Data Deficient Species

For lack of information the status of the 256 species, or
nearly 25.6% of all plant assessed, could not be properly
ascertained and is called Data Deficient. All though these
plants belong to 60 families of three plant groups. Some
examples of Data Deficient species include Ampelopsis
rubifolia, llex trifloral, Olea gamblei, Knema attenuate,
Magnolia mannii, Olax scandens, Uvaria hirsute, Nyssa
javanica, Alchornea mollis etc.

Numerous species labeled as Data Deficient are likely to
be globally Threatened or Near Threatened, a situation
that is expected to be confirmed in future regional
assessments once sufficient data becomes available.
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Until more precise data is obtained, it would be prudent
to consider these Data Deficient species as tentatively
Threatened rather than placing them in the Least
Concern category. This cautious approach is warranted
by the fact that many Data Deficient species in
Bangladesh are already facing global Threatened status,
and some are even on the brink of extinction. Therefore,
there is an urgent need to reevaluate these species
promptly with additional data.

©Md Sharif Hossain Sourj
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Pterocarpus marsupium - A Data Deficient species of Bangladesh

3.3. Red List Index of Plants

The National Plant Red List Index is a pre-requisite for
Sustainable Development Goal's (SDG's) reporting (SDG,
Indicator 15.5.1 of goal 15) and recommended as an
indicator for the goals and targets in the Convention on
Biological  Diversity's (CBD) post-2020  Global
Biodiversity Framework (GBF). Accordingly, the plant
Red List Index has been calculated using the appropriate
methodology.

The Red List Index (RLI) shows trends in the status of
groups of species based only on genuine improvements
or deteriorations in status of sufficient magnitude to
qualify species for listing in more threatened or less
threatened Red List Categories. RLI measures trends in
the overall extinction risk (‘conservation status’) of sets of
species as an indicator of trends in the status of
biodiversity, and globally, it is used by governments to
track their progress towards targets for reducing
biodiversity loss.

The RLI points out the risk of the extinction of a particular
group of species by a number between ‘1’ and ‘0. RLI is
applicable for national and global species groups and is
also a measure of trends and rates in biodiversity loss
within a group. So, using the RLlIs, the effectiveness of
national, regional and global biodiversity conservation
measures can be assessed.

In the case of RLI, ‘1’ indicates the best-case scenario,
where all species of a group are out of extinction danger
or in the Least Concern category. Whereas ‘0’ is the
worst-case scenario, where all species of a group are
extinct. So, in simple words, the closer to 1 the RLI of a
group of species is, the better it is doing.
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3.3.1. Importance of National Red List Index
We did the national Red List Index:

« To identify trends in biodiversity and species extinction
risk at a national or regional scale, more sensitively than
the global RLI allows which is relevant to national or
regional conservation policy

» To explore trends in extinction risk, importance, and
impacts of specific threats for species relevant to
particular national policy mechanisms

» To provide a key tool for assessing the impact of
national-scale conservation interventions

« Useful for the country’s periodic reporting to the
Convention on Biological Diversity (CBD) and track
progress towards the CBD Targets

« Track progress as an indicator of the Goals and Targets
in the CBD’s Kunming-Montreal Global Biodiversity
Framework

« To track progress towards the Aichi Biodiversity
Targets, particularly Target 12, by providing the
information required on “Trends in extinction risk of
species”

« Track progress towards the Sustainable Development
Goals (SDG), for which it is an official indicator for SDG
Goal 15, Particularly Indicator 15.5.1.

+ For measuring the implementation of the National
Biodiversity Strategy and Action Plan (NBSAP) and other
national plans, like the Country Investment Plan (CIP) for
Environment, Forestry, and Climate Change.

* Provide a basis for tracking progress at a national level
under various other agreements such as the Ramsar
Convention, the Convention on Migratory Species,
CITES etc.

» The RLI can be applied at multiple taxonomic levels,
suggesting that it can be used to inform the assessment
of trends in genetic diversity as well as that of species

3.3.2. Calculating the Red List Index of Plants
The RLI is calculated using the following formula
(Figure 6)
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Figure 6. Formula and weighting for calculating RLI

Where Wc(t,s) is the weight of category ¢ for species s at
time t, (WEX) is the weight for Extinct, and N is the
number of assessed species excluding those considered
Data Deficient in the current time period. The RLI is
calculated from the number of species in each Red List
Category (Least Concern, Near Threatened, Vulnerable,
Endangered, Critically Endangered). The number of
species in each Red List Category is multiplied by the
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Category weight (which ranges from 0 for Least Concern,
1 for Near Threatened, 2 for Vulnerable, 3 for
Endangered, 4 for Critically Endangered and 5 for Extinct
in the Wild and Extinct). These products are summed,
divided by the maximum possible product (the number of
species multiplied by the maximum weight of 5), and
subtracted from one. This produces an index that ranges
from0to 1.

3.3.3. Red List Indices of 1000 species under five
plant groups

Currently, among the 1000 assessed species from five
plant groups namely Pteridophytes, Gymnosperms,
Magnoliids, Monocots, and Eudicots (Figure 7). Eudicots
are divided into two Red List volumes. A total of eight (8)
species were found Regionally Extinct (EX) or Extinct in
the Wild (EW) (1 Magnoliid, 1 Monocot and 6 Eudicot),
395 species were found threatened (2 Pteridophyte, 4
Gymnosperm, 42 Magnoliids, 36 Monocot and 311
Eudicot), 70 species Near Threatened, 271 species
Least Concern and 256 species Data Deficient. The RLI
values of these five groups of Pteridophytes,
Gymnosperms, Magnoliids, Monocots, and Eudicots are
0.40, 0.45, 0.62, 0.70, and 0.74 respectively (Table 7).
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EW - Extinct in the Wild, EX - Extinct, CR - Critically Endangered, EN -
Endangered, VU - Vulnerable, NT - Near Threatened, DD - Data Deficient,
LC - Least Concern.

Figure 7: Proportion of Assessed Plant Species

Photo: Red List field investigation in Chattogram
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Table 6: Current National Red List Threatened Status and Red List Indices (RLI)
of five plant groups
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4. THREATS TO PLANTS IN BANGLADESH

4.1. Threats in General

Bangladesh harbor numerous plant species in its diverse
habitats including forests, wetlands, agricultural fields,
grasslands, fallow lands, marginal lands, homesteads,
and scrub jungles, etc. In Bangladesh, various
anthropogenic and natural threats are affecting its flora,
particularly for the rare plants, and biodiversity. Most of
these threats are interconnected and correlated.
Considering accelerating economic development and a
highly growing population, it is inferred that many of
these threats will intensify in the future, leaving a huge
challenge for the survival and conservation of many
species.

4.1.1. Land degradation

Land degradation has enormous and far-reaching effects
on plant diversity, with negative effects on the
environment, the economy, and society. Land
degradation is causing destruction and fragmentation of
natural habitats. It is leading to a decrease in population
sizes and even local extinctions of species. As the
consequence of land degradation, habitats are destroyed
and species lose their homes, the overall plant diversity
of an area diminishes. This loss of species diversity is
disrupting ecosystem functions, reducing resilience to
environmental changes. Land degradation is creating
opportunities for invasive species to thrive. Invasive
species that are well-adapted to disturbed environments
are outcompeting native species, when native vegetation
is eliminated or ecosystems are disturbed, contributing to
further plant diversity loss. Land degradation can reduce
genetic diversity by isolating populations and limiting
gene flow, making species more susceptible to diseases
and environmental changes. It can threaten these
species, leading to cascading effects throughout the
ecosystem.

It can release stored carbon into the atmosphere and
disrupt these regulatory functions. Land degradation can
disrupt the functioning of ecosystems and the services
they provide, such as pollination, water purification, and
carbon sequestration. Intensive agriculture,
deforestation, and urbanization contribute to soil erosion
and loss of fertile topsoil, affecting plant growth.
Overgrazing by livestock further exacerbates the
problem, leading to soil compaction and reduced
vegetation cover. Wetland degradation disrupts critical
plant habitats, while climate change intensifies the issue
with altered precipitation patterns and extreme weather
events.
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4.1.2. Habitat loss and degradation

Habitat loss through conversion of natural lands,
including forests, wetlands, and grasslands, into urban
areas and industrial zones is causing direct depletion in
genetic and species diversity in Bangladesh. Habitat loss
can disrupt critical ecosystem services and impact local
communities. Habitat loss due to conversion of wetlands
for agriculture, urban development, and other purposes
leads to the disruption of the ecosystems and loss of the
diversity of aquatic plants.

Vital loss of coastal habitats through clearing of
mangrove forests for shrimp farming and other forms of
aquaculture is leading to the loss of plant diversity in the
coastal areas. Loss and fragmentation of habitats due to
infrastructure development, especially construction of
roads and highways, dams and reservoirs is resulting in
the loss of terrestrial and aquatic plant diversity. Loss of
coastal habitats such as beaches, marshes, and
mangroves as a consequence of sea level rise leads to
decline coastal plant diversity. Habitat degradation leads
to a loss of plant diversity, reduction of ecosystem
services, and disruption of natural processes leading to
imbalances in ecosystems and negatively affecting wild
plant populations.

Rapid urbanization, agricultural expansion, and
infrastructure development lead to the conversion and
destruction of natural habitats such as forests, wetlands,
and grasslands. These changes disrupt the ecosystems
where numerous plant species thrive, often pushing
them towards endangerment or extinction.

4.1.3. Salt farming

Salt farming, particularly in coastal areas, can have
various impacts on plant diversity in Bangladesh. It
enhances habitat destruction, loss of plant diversity
including mangroves, salinity changes, soil erosion,
pollution, etc. The conversion of natural coastal habitats
for salt farming can reduce the capacity of these
ecosystems to sequester carbon, contributing to climate
change. Salt culture can lead to the destruction or
alteration of natural habitats, such as tidal flats,
mangroves, and marshes. Disrupting these habitats can
lead to a loss of plant diversity and negatively impact
species that rely on them for breeding, feeding, and
shelter. Salt culture can result in increased salinity levels
in the surrounding soil and water bodies. High salinity
can be detrimental to many aquatic and terrestrial
species.
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4.1.4. Deforestation

Deforestation is one of the most significant threats to
plants in Bangladesh and has led to the destruction of
natural habitats, loss of biodiversity, soil erosion, and
climate change. The country has lost more than 20% of
its forest cover over the last few decades, and the rate of
deforestation is still high. This loss of forest cover has
resulted in the disappearance of many plant species,
leading to a decline in biodiversity. The loss of forest
cover also means that there are fewer trees to absorb
carbon dioxide, which contributes to carbon emission
leading to climate change. Deforestation in Bangladesh
is mainly due to agricultural expansion, logging, shifting
cultivation (Jhum) and infrastructure development.

The need for agricultural land and commercial plantation
has led to the clearance of large areas of forests.
Additionally, the demand for wood for fuel and timber has
led to the over-exploitation of forest resources. For
instance, the Sundarbans, the world's largest mangrove
forest, is under severe threat due to human activities,
including land conversion for agriculture, urbanization,
and industrialization. Degradation and depletion of
natural forests is severe particularly in CHT, Chattogram,
Cox’s Bazar, and Sylhet, where out of the total of 722,716
ha, only 79,161 ha (FIGNSP 2013) is prevailing.
Similarly, out of the estimated original of 125,767 ha of
Sal forests, hardly 15% is in existence at present.

Deforestation has led to the disappearance of many plant
species in Bangladesh. The destruction of forests has led
to the disappearance and extinction of many plant
species that cannot survive in other habitats.
Deforestation has caused a significant reduction in the
density and diversity of tree species in Bangladesh.
Sundarbans, the world's largest single tract of mangrove
forest, is under severe threat due to human activities,
including climate change. This loss of forest cover has
led to the disappearance of many plant species,
including the dominant species of Sundri (Heritiera
fomes) and Passur (Xylocarpus moluccensis). These
plant species play a vital role in maintaining the
ecological balance of the forest and their disappearance
could have severe consequences for the Sundarbans
ecosystem.

4.1.5. lllegal logging

Logging particularly unsustainable and illegal logging
practices, have far-reaching negative impacts on forests
and plant diversity in Bangladesh. lllegal logging leads to
habitat destruction, habitat loss, habitat fragmentation,
isolates many plant species, damages the forest floor
leading to soil erosion and degradation, affects soil
fertility and nutrient cycling, impacting the growth of
plants and other organisms, causes decline in plant
diversity, threatens the survival of many species, and
disrupts the balance of ecosystems. Logging results in
direct destruction of numerous plants, disrupts their
ecological niches, declines, or even causes extinction,
and displaces many wild species through habitat loss,
forced migration, fragmentation of forested areas,
isolation of species populations, genetic isolation, and a
decrease in the adaptability of species to environmental
changes. Besides, logging causes soil erosion and
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degradation, which affect soil fertility and nutrient cycling
and the growth of plants and other organisms that
depend on healthy soils, as well as increased sediment
runoff into water bodies, which has an impact on water
quality and aquatic ecosystems.

4.1.6. Soil erosion

Soil erosion has caused severe damage to the terrestrial
ecosystems, including plant diversity. The impacts of soil
erosion on plants in Bangladesh are severe. Soil erosion
is contributing to land degradation, turning once-fertile
land into barren areas where plant growth becomes
extremely challenging and thereby causing the loss of
plant species diversity. In different regions, especially in
the highland or hilly areas, soil erosion along with heavy
rainfall is causing landslides that do not only damaging
the plants but also altering the landscapes, making them
difficult for vegetation to re-establish.

Due to changes in soil composition and structure as the
impacts of soil erosion, native plants that are adapted to
the local soil conditions are struggling to survive. It is
leading to the destruction of the nutrient-rich topsoil layer
of the habitats, reduction in water-holding capacity,
compaction in soil, and depletion in soil fertility through
loss of nutrients and organic matter, and thereby a
significant decline in growth, regeneration, population,
and productivity of numerous plant species that
ultimately change or degrade in the ecosystems. Soil
erosion had led to waterlogging in many areas of the
country through formation of depressions in the ground
that are usually filled up with water. This waterlogging
causes soil compaction and reduces oxygen availability
to plant roots, making it difficult for plants to grow.
Sedimentation of water bodies through soil erosion is
reducing water quality, blocking sunlight from reaching
aquatic plants, and altering aquatic ecosystems.

4.1.7. Climate change

Climate change is inferred to be affecting the
characteristics, growth, productivity and distribution, and
diversity of plants, and ultimately leading to the loss of
many plant species. Bangladesh, in particular, is one of
the most vulnerable countries to the impacts of climate
change. Climate change have profound impacts on
plants due to extreme weather events including
alterations in temperature, precipitation patterns, sea
level rise, and increased frequency and intensity of
cyclones, floods, and droughts. Changes in climatic
conditions appear to be affecting the genetic diversity,
phenology, growing seasons, growth pattern, and
productivity of plant species, ecosystem dynamics and
even extinction of vulnerable native species (Islam et al.
2019). It is inferred that the change in the ecosystems,
and climatic condition is causing the shifting in plant and
pollinator distribution leading to modification in plant
community composition, increasing  physiological
stresses in plants, and their vulnerability to pests and
diseases. Climate change is supposed to be a cause of
sea level rising. Coastal ecosystems, including
mangroves and salt marshes, appear to be vulnerable to
sea level rise that can inundate these habitats, lead to
habitat loss and affect plants that depend on these
ecosystems.
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Sea level rise can cause saltwater intrusion into
freshwater habitats and agricultural lands leading to
increase in soil salinity, which can harm plants that are
not adapted to high salt levels. Providing opportunities for
non-native invasive plant species to thrive with altered
climatic condition, climate change is supposed to be a
factor causing out-competition in native species and
leading to a decline in their diversity. Climate change is
also affecting plants by providing opportunities for
non-native invasive plant species to thrive, outcompeting
native species and leading to a decline in plant diversity.
species composition in different ecosystems.

4.1.8. Pollution

As pollution affects soil, water, air quality, and the overall
health of ecosystems, it can have serious detrimental
effects on plant diversity and ecosystem function in
Bangladesh. Air pollution has direct and indirect impacts
on plant health and diversity. It has a significant impact
on the growth, development and reproductive capacity of
plant species, especially of wild flora, in Bangladesh. It
can damage the roots, stems, leaves, and flowers,
reduce plant growth, decrease respiration and
photosynthetic activity, weaken immune system, and
reduce reproductive success of plants. Acid rain can
damage vegetation, including forests, wetlands, and
agricultural crops. This affects plant health and can
disrupt the habitats.

Species of aquatic and riparian plants, as well as those
that depend on water for growth, can be negatively
impacted by pollution of water bodies, such as rivers,
lakes, and wetlands. Water pollution can lead to reduced
germination and plant growth, changes in species
composition, adversely affect the growth and
development of plants and even the death of plants
through disrupting aquatic ecosystems. Eutrophication
causes algal blooms, oxygen depletion, and fish Kills,
negatively impacting aquatic plant diversity. Wetlands
are essential habitats for various plant species, but they
are particularly vulnerable to pollution-related habitat
degradation and their destruction is supposed to have
resulted in the loss of many plant species in the country.

Pollutants in the soil can alter soil chemistry, nutrient
availability and its uptake by plants, and overall soil
health, leading to reduced growth rates, stunted
development, degraded diversity, and reduced soil
fertility, which affects the growth and development of
plants. Soil pollution leads to the accumulation of heavy
metals in plant tissues, leading to toxicity and reduced
growth rates. In Bangladesh, soil pollution, caused by
industrial wastes, agricultural chemicals, and solid
wastes, especially heavy metals, is a significant
contributor to the degradation of plants and plant
diversity, decrease in plant growth and biomass and
species diversity, and modification in morphological
characteristics. Aquatic species, can be harmed by
plastic pollution in rivers and oceans if they consume it or
become entangled in it. Wildlife that lives on land can
also be harmed by plastic garbage in terrestrial areas.

4.1.9. Encroachment
The destruction of plants through encroachment has a
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significant impact on the ecosystem of Bangladesh.
Many wild plants are threatened by encroachment and
deforestation, which can result in the loss of traditional
knowledge and practices. Encroachment can have
significant negative impacts on plants, forests and plant
diversity in Bangladesh, through fragmentation and
destruction of habitats, loss of habitat integrity, soil
erosion and degradation, water flow alteration,
sedimentation, carbon sequestration, disruption of the
delicate balance of ecosystems, alteration of ecosystem
dynamics, and loss of various services that forests and
forest ecosystems provide.

Loss of plant species due to encroachment in
Bangladesh is affecting the genetic, species and
community diversity of plants and reducing the overall
richness of the ecosystem. Forest encroachment
exacerbates the status of endangered and vulnerable
species by destroying their habitats and increasing their
risk of extinction.

4.1.10. Invasive species

Invasive species have become a significant ecological
concern globally, causing severe damage to native
ecosystems. In Bangladesh, the negative impacts of
invasive species on plants have been a growing concern
for conservationists and researchers. Invasive species
are defined as non-native species that invade and
colonize ecosystems outside their natural range, causing
harm to native flora and fauna. Invasive species can
affect the ecology of the invaded ecosystem by altering
nutrient cycles, changing habitat structure, and causing
the decline or loss of native species. In Bangladesh,
invasive species have been identified as a significant
threat to biodiversity and ecosystem services, especially
in forest ecosystems.

One of the most invasive plant species in Bangladesh is
the Mikania scandens. This plant was first introduced to
Bangladesh as an ornamental plant and has now
become a major threat to natural ecosystems. It has
been shown to displace native plant species, alter
nutrient cycles, and decrease biodiversity in forests.

Another invasive species that is causing harm to wild
plants in Bangladesh's wet-land ecosystems is the water
hyacinth, Eichhornia crassipes (Mart.) Solms. This
aquatic plant was introduced to Bangladesh as a
decorative plant, but it has now spread to natural water
bodies and has become an ecological nightmare. The
water hyacinth forms dense mats on water surfaces,
reducing sunlight penetration and depleting oxygen
levels in water, leading to the decline or loss of native
aquatic species.

The impacts of invasive species on wild plants in forests
in Bangladesh have far-reaching consequences for the
environment, human health, and the economy. Invasive
species can cause significant economic losses by
reducing agricultural productivity, altering forest structure
and function, and reducing water quality. Additionally,
invasive species can also pose significant health risks by
causing allergies, skin irritations, and respiratory
problems.
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The ongoing study on the Invasive Alien Species (IAS) of
Plants in five Protected Areas (PAs) found a total of 44
plant species have initially been recorded from these five
PAs as exotic species. Among them, 13 species from
Himchari National Park (HNP), 13 species from Kaptai
National Park (KNP), 13 species from Madhupur
National Park (MNP), 10 species from Rema-Kalenga

Wildlife Sanctuary (RKWS), and 07 species from
Sundarbans East Wildlife Sanctuary (SEWS) are
considered as IAS and analyzed for (EICAT) criteria for
identifying their environmental impacts on the native flora
and fauna. However, the following seven species were
found commonly to have Major (MR) environmental
impacts on these 5 PAs (Table 8).

Table 8: Seven plant species demonstrate IAS characteristics as Major (MR) under EICAT Category

SN| Scientific name Family English Name Local Name Found in PAs
1 | Chromolaena Asteraceae Devil weed, Assamgach, HNP2, MNP2,
odorata (L.) R.M.King Triffidweed, Assamlata, EWS2, RKWS2,
and H.Rob. Siam Weed Barashialmuti S KNP2
2 | Mikania scandens Asteraceae Hempweed Assamlota, HNP2, SEWS4,
(L.) Willd. Germany lota, KNP2, MNP2,
Tofani lota RKWS2
3 | Mimosa pudica L. Mimosaceae Shame plant, Lajjabati, HNP4, MNP4,
Sensitive Sorminda gach, RKWS2, KNP2
plant Sensitive plant
4 | Imperata cylindrica Poaceae Cogon grass Sungrass, Chhan HNP2, RKWS2,
(L.) Raeusch. KNP2, SEWS*
5 | Saccharum Poaceae Wild Kansh HNP3, KNP2,
spontaneum L. sugarcane, SEWS4
Fodder
cane, Kans grass
6 | Eichhornia crassipes Pontederiaceae | Common Kachuripana, HNPS, SEWS2,
(Mart.) Solms in A. DC. water hyacinth Water hyacinth KNP2, MNP2
7 | Lantana camaraL. Verbenaceae Lantana Mogkanta, HNP2, MNP3,
Nakphul, Lantana RKWS2, KNP2

EICAT categories of IAS of plants based on the impacts on local forest biodiversity: 2 = Major (MR), 3 = Moderate (MO), 4 = Minor (MN) and 5 = Minimal

Concern (MC)

Moderate (MO): Ageratum conyzoides L. at HNP, MNP and RKWS, Hyptis
suaveolens (L.) Poit. at KNP, and /joomoea carnea subsp. fistuiosa (Mart. &
Choisy) D.F. Austin at KNP and MNP are found to have Moderate (MO)
impact.

Minor (MN): Hyptis suaveolens (L.) Poit. at HNP and RKWS, Senna
occidentalis Roxb. at KNP and MNP, Senna tora (L.) Roxb. at KNP, MNP and
RKWS, Synedrefia nodiflora (L.) Gaertn. at MNP, Wedelia trilobata (L.) A.S.

Hitchc at MNP, and Salvinia molesta D.S. Mitchell at SEWS are found to
have Minor (MN) impact.

Minimal Concern (MC): Ageratum conyzoides L. at SEWS, jpomoea carnea
subsp. fistulosa (Mart. & Choisy) D.F. Austin at HNP and RKWS, Croton
bonplandianus Baill. HNP, KNP and MNP, Senna tora (L.) Roxb. at HNP, and
Acacia auriculiformis at RKWS and MNP seem to have Minimal Concern
(MC).

4.1.11. Agricultural expansion

Agricultural expansion is a major driver of deforestation,
forest degradation, and plant diversity in Bangladesh. It
has led to a decline in the diversity and abundance of
wild plants. The conversion of forested areas into
croplands has significant impacts on the wild plants as
they are adapted to the unique ecological conditions of
forests, and they cannot survive in the altered conditions
of agricultural landscapes. In addition, the use of
fertilizers, pesticides, and other chemicals in agriculture
can pollute the soil, water, and air, and degrade the
habitat of wild plants, that can ultimately lead to the
decline of the genetic and species diversity of wild plants.

Agricultural practices are threatening plant diversity and
degrading ecosystems, through land cover changes of
natural habitats leading to the displacement and decline
of species, simplifying landscapes and limiting the range
of species that can thrive (Islam and Weil 2000).
Agricultural practices are harming non-target species,
including beneficial insects, pollinators, and soil
microorganisms by intensive pesticide and chemical
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fertilizer use, decreasing the chance of adaptation of
traditional and local varieties, reducing the resilience of
plants to pests, diseases, and changing climatic
conditions by losing genetic diversity, degradation of
important habitats by wetland drainage, affecting aquatic
plant diversity in rivers, lakes, and wetlands through
causing water pollution by indiscriminate use of
agrochemicals, enhancing habitat fragmentation soil
quality degradation leading to the reduction of their ability
to support diverse plant communities through
unsustainable land management practices. Poorly
managed irrigation practices can lead to waterlogging
and salinity, making the soil unsuitable for many wild
plant species and reducing plant diversity. The loss of
wild plant species has significant implications for
ecosystem services and plant diversity because they
play a crucial role in providing habitat for wildlife,
regulating the climate, and maintaining soil health. In
addition, wild plants are a source of food, medicine, and
other resources for local communities (Faruque et al.
2018).
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4.1.12. Livestock grazing

Livestock grazing has significant impacts on the survival
of wild plants. It can lead to overgrazing, soil erosion,
and the destruction of vegetation cover, which can have
adverse effects on the diversity of wild plants.
Overgrazing can lead to the removal of large amounts of
plant biomass, which can reduce the productivity of
forests and lead to the loss of plant diversity. Livestock
grazing can also lead to soil erosion, resulting in the loss
of topsoil, which is rich in nutrients and organic matter,
and can lead to reduced productivity and diversity of wild
plants. It can also lead to the removal of leaves, stems,
and branches of trees and shrubs, which can reduce the
overall vegetation cover and lead to the loss of habitat
for many species of wild plants. The removal of
vegetation cover led to a decline in the populations of
many species of wild plants. Livestock grazing can also
lead to the introduction of invasive species, which led to
the displacement of native species and the loss of plant
diversity.

4.1.13. Plants disease

In Bangladesh, various plant diseases have significant
impacts on plants. Plant diseases are reducing plant
diversity, natural habitats which can result in various
ecological problems. Crop diseases can undermine the
income and livelihoods of farmers, particularly those
who lack resources to combat the diseases effectively
and as a consequence the farmers might be more
dependent on forest resources. Disease outbreaks can
diminish the genetic diversity of plants by reducing the
variety of plant species. In natural ecosystems, diseases
can have an impact on the structure and functioning of
the ecosystem by affecting the health and population of
plant groups. Pathogens can have a deleterious effect
on native plant species, upsetting the balance of species
in ecosystems and distorting natural environments. The
spread of invasive plant species and their effects on
native ecosystems can be hampered by certain
diseases. Plant disease can cause changes in species
composition that have an impact on plant diversity by
impacting important plant species within ecosystems. It
can affect young plants and tree seedlings, which can
make reforestation and afforestation operations more
difficult.

4.1.14. Natural Disasters

The variety of natural disasters, such as cyclones,
floods, and landslides, can have a substantial impact on
ecosystems and plant diversity. These catastrophes
may alter habitats, disrupt ecosystems, and have a
variety of negative effects on plant populations.
Cyclones, floods, and landslides can lead to the
destruction of habitats, particularly in low-lying coastal
areas and riverine ecosystems that combined with other
stressors from natural disasters can directly result in the
loss of plant diversity as species struggle to survive or
relocate to suitable habitats.

Species sensitive to environmental changes may
experience population declines or possibly go extinct in
the wake of natural disasters. Aquatic ecosystems and
habitats, the plants occurring there may be impacted by
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soil erosion and sedimentation brought on by floods and
cyclones. Floodwater can reduce water quality and harm
aquatic life through introducing pollutants and toxins into
water bodies. Natural catastrophes can give invasive
species the chance to spread to new places where they
can outcompete native species, disrupt the ecosystem
dynamics, and affect the resources available to those
species. Saline water may enter freshwater
environments as a result of cyclones and storm surges,
harming species that are accustomed to particular salt
levels. Natural disasters can change the landscape,
causing habitat fragmentation and ecosystem
connectivity issues.

4.1.15. Poverty and population

In Bangladesh, 20.5% of the population lived below the
national poverty line in 2019. The proportion of
employed population below $1.90 purchasing power
parity/day in 2022 was 2.7%. Poverty and huge
populations can have significant impacts on plant
diversity.

They often drive unsustainable resource use and
environmental degradation, leading to negative
consequences for ecosystems, species, and the overall
health of the planet. In order to meet their basic
requirements, poor people frequently rely on plant
resources, which can result in habitat damage, species
extinction, and ecosystem degradation through illicit
logging, and unsustainable use of plants. Because of
their lack of resources, local communities may clear land
for farming, habitation, or the collecting of fuelwood. This
causes habitat loss and fragmentation, which disturbs
ecosystems and affects plant species.

Overexploitation ~ of species by impoverished
communities can result in the decline or even extinction
of fragile species, as it reduces habitat availability,
disturbs ecosystems, and releases carbon stored in the
soil, and finally affects plant diversity. Poverty can
contribute to illegal logging and the conversion of forests
for agricultural purposes. In impoverished communities,
poor waste management practises and water body
contamination can result from a lack of resources and
infrastructure in underdeveloped areas, which can have
an adverse effect on aquatic habitats and species. The
difficulties associated with poverty might diminish
traditional ecological knowledge, resulting in a lack of
comprehension about regional ecosystems.

4.1.16. Shifting cultivation

Shifting  cultivation  (Jhum), also known as
slash-and-burn agriculture or swidden farming, cause
the loss of native species and the disruption of
ecosystems. Repetitive land clearing and cultivation of a
small number of crops may diminish plant diversity.
Through shifting cultivation traditional agroecosystems
are transformed into more straightforward agricultural
landscapes that decrease plant diversity. Frequent
clearance and burning of plants hasten nutrient loss and
soil erosion, lowering soil fertility and harming
ecosystem health.
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Slash-and-burn agriculture has the potential to upset the
interactions between species and ecosystems, which
could result in the loss or decline of keystone species that
are essential to keeping ecosystems balanced. Invasive
plant species are frequently able to colonies cleared
land, outcompeting native vegetation and having a
detrimental effect on the plant diversity of the area.
Shifting cultivation can fragment natural landscapes into
small patches of cleared and cultivated land, and thereby
isolate species populations and impede migration and
gene flow. The removal of vegetation can affect aquatic
ecosystems and water quality by causing sedimentation
in water bodies and increasing soil erosion.

4.1.17. Urbanisation and Infrastructure development
Urbanisation in Bangladesh, driven by population growth
and rural-to-urban migration, has profound detrimental
impacts on plant diversity and natural ecosystems.
Urbanisation leads to the direct loss of habitat for plants,
fragments natural areas into smaller patches, isolates
plant populations and their dispersal patterns, replaces
native plants with invasive species that thrive in disturbed
environments, causes the decline or extinction of native
species, generates pollution, including air pollutants and
wastewater, which can negatively affect both terrestrial
and aquatic plant diversity, facilitates the introduction and
spread of non-native species, which can outcompete
native species and disrupt local ecosystems, and
reduces the capacity of ecosystems to provide services
such as air purification, flood regulation, and climate
regulation.

The improvement of Bangladesh's infrastructure may
have detrimental effects on natural ecosystems and plant
diversity. Habitat loss, habitat fragmentation, and
disruption of natural processes are frequently side
effects of the development of roads, buildings, dams, and
other infrastructure. Infrastructure development results in
the destruction of natural habitats, damages plant
diversity hotspots with high levels of species variety and
endemism, and leads to the extinction of other species
that depend on these ecosystems as well as unique and
irreplaceable species.

4.1.18. Lack of awareness and conservation efforts
In Bangladesh, awareness and conservation efforts have
been recognized significant since a long time but still it
faces challenges. There are still some issues that
require more focus and action. The lack of widespread
public awareness about the importance of plant diversity,
ecosystems, and sustainable resource use, indirectly
enhances the destruction and loss of plant diversity in
Bangladesh through deforestation, habitat degradation,
and overexploitation of natural resources.

In Bangladesh, awareness and conservation efforts have
been recognized significant since a long time but still it
faces challenges. There are still some issues that
require more focus and action. The lack of widespread
public awareness about the importance of plant diversity,
ecosystems, and sustainable resource use, indirectly
enhances the destruction and loss of plant diversity in
Bangladesh through deforestation, habitat degradation,
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and overexploitation of natural resources.

For example, due to a lower or an inadequate level of
awareness about conservation issues, continuous and
rapid urbanization is going on in Bangladesh that has
been creating an increased pressure on natural
resources and ecosystems. Lack of adequate resources
and supports, is also making it challenging to conduct
large-scale awareness campaigns about the importance
of plant diversity, ecosystems, and sustainable practices.
Since many years, it has been difficult in this country to
implement and enforce effective conservation policies
and regulations due to lack of strong public support and
awareness. Due to inadequate awareness, public
disagreement or even their resistance is raised when
trying to discourage or minimize their traditional practices
(e.g., shifting cultivation, overexploitation of forest
resources) that are detrimental to wild plants and their
habitats or ecosystems, or the people do not show
interest to introduce sustainable practices, such as
reducing pollutants or adopting eco-friendly agricultural
methods.

4.1.19. Plantations, monocultures and unplanned
afforestation

Despite the fact that plantations are frequently created
for commercial reasons, they can result in habitat
modification, the extinction of local species, and the
disturbance of biological processes. Plantations,
especially monoculture plantations, have significantly
affected Bangladesh plant diversity. Plant habitats are
frequently cleared as part of plantations in order to make
room for the cultivation of a single species, due to which
ecosystems with a high level of plant diversity
consequently suffer a direct loss. Natural ecosystems
with diverse plant species, physical features, and
biological interactions are lacking in plantations, due to
which simplified environment are resulted that sustain
fewer species. The breadth of ecosystem services
offered by plantations is less than those in wild
ecosystems. Plantations have the potential to interrupt
migration patterns, isolate species' populations, and
fragment remaining natural habitats, which can lessen
genetic diversity. This may interfere with ecological
processes as pollination, water management, and
nutrient cycling. Plantations may aid in the spread of
invasive species, which may displace native vegetation
and disturb local ecologies.

Natural ecosystems frequently contain keystone species
that are essential to preserving the structure and
functionality of the ecosystem, and do not usually not
exist in plantations, due to which plantations harm the
ecosystem's general health. Plantations contain a small
number of genetically similar individuals, which lowers
genetic diversity. Depending on the type of plantation,
water use and nutrient runoff have an impact on nearby
water bodies, influencing water quality and aquatic
habitats. Natural ecosystems are frequently cleared in
order to establish monoculture plantations, that directly
affect the habitats of local plant species.
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Plantations that only grow one type of crop may not be
able to supply the crucial ecosystem services that are
typically offered by natural ecosystems. Large
monocultures of a single species can result in genetic
uniformity, which makes populations more vulnerable to
maladies, pests, and environmental changes.
Monoculture farms are dominated by one species,
sometimes an exotic or non-native one. Reduced plant
diversity may result from the displacement of locally
adapted native plant species. Due to the absence of
various root systems that assist stabilise soil, reduce
erosion, and encourage nutrient cycling, monoculture
plantations can cause soil deterioration. Monoculture
plantations reduce the overall diversity of plants in the
area by replacing diverse native ecosystems with a single
species. Some monoculture plantations foster the spread
of invasive species, which can displace native plants and
disturb  ecosystems. Large-scale  monoculture
plantations can alter migratory patterns, isolate species
populations, and split natural ecosystems.

Repeated plantations of the same species can deplete
particular nutrients from the soil, reducing soil fertility and
altering the microbial populations in the soil. Intensive
water consumption and the use of agrochemicals can
have an impact on nearby water bodies, impacting water
quality and aquatic ecosystems, depending on the type
of plantation. When compared to varied ecosystems,

monoculture plantations may be less adaptable to the
effects of climate change, which could reduce their
capacity to store carbon and slow down global warming.
Plantations that only grow one type of crop are
susceptible to diseases and pests that can quickly
spread, causing significant damage and having an
impact on the economy.

Monocultures and unplanned afforestation also pose
significant threats to the diverse flora of Bangladesh.
Monoculture farming, characterized by the cultivation of a
single crop over extensive areas, often involves clearing
natural habitats for commercial crops, leading to a
reduction in plant diversity and ecosystem disruption.
This practice can result in the decline of native flora,
which are crucial for maintaining ecological balance.
Similarly, unplanned afforestation efforts, while essential
for mitigating deforestation and carbon sequestration,
can inadvertently harm the environment when non-native
or invasive species are introduced without considering
the local ecosystem. Such actions can displace native
plants, disrupt vital ecological relationships, and
ultimately endanger the rich biodiversity of Bangladesh.
Therefore, it is imperative to adopt thoughtful and
ecologically sound approaches to both agriculture and
afforestation to protect and preserve the country's
valuable plant species.

Photo: Final Dissemination Workshop on National Red List of Plants
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5. NOTES ON CONSERVATION AND MANAGEMENT

An effective approach for the protection and sustainable
management of plants and plant diversity necessitates a
multifaceted, holistic strategy. This strategy should
involve a coordinated, persistent effort that engages a
wide array of stakeholders, ranging from governments
and conservation organizations to local communities and
individuals. To ensure the successful conservation and
management of rare and threatened plants, it is
imperative to take proactive measures, develop
comprehensive strategies, and foster collaboration
among all stakeholder groups. The following actions and
strategies, which are often interrelated and
interconnected, are advisable for the conservation and
management of plants and plant diversity, particularly
those that are rare and at risk.

1. Conducting surveys and research

Effective conservation and management strategies rely
heavily on the collection of data through surveys and
research. This data serves as the foundation for
understanding, monitoring, and mitigating threats to
ecosystems and species, with the ultimate goal of
conserving and sustainably managing them. Thorough
surveys and research are crucial for obtaining precise
and comprehensive information about plant species,
particularly those that are rare and endangered. This
information includes details about their presence,
distribution, specific locations, abundance, population
sizes, age structures, long-term viability, as well as the
quality and condition of their habitats and ecosystems.
Furthermore, these surveys and research efforts aim to
evaluate and classify plant species according to the
criteria  outlined by the International Union for
Conservation of Nature (IUCN) Red List. This
classification helps in assessing the current status and
tracking changes in various aspects of these species,
such as their growth, mature populations, regeneration
potential, reproductive success, community diversity,
and the impacts of both human-induced and natural
threats. Additionally, these endeavors assess the
effectiveness of existing conservation and management
measures and determine the need for further initiatives to
ensure the continued preservation and well-being of
these plant species and their habitats.

Surveys and research should encompass a range of
activities, including analyzing the distribution of various
stages in a plant's life cycle, monitoring flowering and
fruiting patterns, identifying and developing potential
solutions to mitigate the impacts of threats and disorders,
and implementing effective adaptive management and
conservation strategies. It's crucial to engage local
communities and stakeholders in these efforts as
needed. The data generated from these activities will
serve as the empirical basis upon which further scientific
research, conservation initiatives, and policy decisions
can be built. To ensure the usefulness of the collected
data, it is essential to manage, organize, and analyze it
using up-to-date methods and software programs.

2. Plant diversity impact assessments

Given the substantial plant diversity, reliance on natural
resources, and mounting threats to the country's
ecosystems, Plant Diversity Impact Assessments
(PDIAs) are crucial in Bangladesh. For plant diversity to
be successfully conserved, detailed analyses of the
possible effects of various threats must be conducted.
PDIAs help in the development of conservation
measures to safeguard these priceless resources by
identifying potential risks to plant variety and
ecosystems, can evaluate how a development project or
a change in land use can affect these sectors and the
local community's way of life, ensure that development
initiatives respect and consider customary practices,
assist in identifying and protecting genetic resources,
determine how land use and development affect flora,
make sure that projects are sustainable, don't harm
ecosystems, and don't reduce plant diversity. determine
the ways in which preserving or enhancing plant diversity
can increase ecosystem and community resilience,
assess the probable introduction and spread of invasive
plant species as a result of development initiatives,
identify potential threats to the biodiversity and local
ecosystems, sensibilize decision-makers, project
developers, local communities, and the general public to
the value of plant diversity and ecosystems. These
assignments are essential to fulfill the country’s
commitments under CBD.
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3. Mitigating deforestation

In Bangladesh, the consequences of climate change
should be mitigated, biodiversity should be conserved,
and forest resources should be used sustainably,
minimizing the extent of deforestation. Bangladesh's
deforestation is fueled by a number of factors, including
population growth, illegal logging, agricultural expansion,
and infrastructure development. bolster law enforcement,
reforestation and afforestation, forest monitoring and
surveillance, protected area expansion, legal reforms,
private sector involvement, public awareness and
education, research and data collection, green finance
and incentives, climate change adaptation, and
international  cooperation.  Promote  sustainable
agriculture practises, sustainable logging practises, and
forest certification. Instead of clearing large areas, it is
advised to use selective logging techniques that focus on
a few popular trees.

The active involvement of local people, the commercial
sector, and civil society is necessary to reduce
deforestation in Bangladesh. Combining these tactics
into practise can lessen deforestation and advance the
country's forests' sustainable management. A
multi-stakeholder  strategy  involving  government
organisations is necessary. To reduce deforestation, it is
necessary to combine conservation activities with
sustainable land-use planning, community involvement,
and policy measures. To preserve the nation's distinctive
plant diversity and guarantee the long-term ecological

health of its environment, cooperation among
governmental organisations, nongovernmental
organisations (NGOs), local communities, and

international organisations is vital.

4. Enhancing habitat restoration and planned
afforestation

Habitat restoration is essential for maintaining
biodiversity, promoting ecosystem functions, and
increasing the resilience of natural ecosystems. Effective
habitat restoration initiatives aid in addressing these
issues. The primary regions for habitat restoration in
Bangladesh can be thought of as forest landscapes,
coastal and marginal lands, wetlands, mangroves, rivers
and estuaries, etc. Because of this, it is strongly advised
to perform habitat restoration projects to restore
degraded regions and provide alternative habitats for
displaced species, as well as to restore native habitats
and encourage the establishment of native plant species
to increase ecosystem resilience. Bangladesh should

promote  community-based and climate-resilient
rehabilitation. Governmental institutions,
Non-Governmental ~ Organisations  (NGOs), local

communities, and international organisations must work
together to restore habitat in Bangladesh. To increase air
quality and ecosystem health, native tree species should
be planted, and degraded areas should be restored.
These initiatives must be driven by scientific principles
and consider the distinctive ecological difficulties and
opportunities that exist in various parts of the nation.

Planned and proper afforestation serves as a crucial
measure for floral conservation by reestablishing native
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plant species and habitats, restoring biodiversity,
preventing soil erosion, sequestering carbon, improving
water resource management, enhancing genetic
diversity, and promoting community awareness. When
thoughtfully implemented, it not only safeguards and
revitalizes plant populations but also fosters healthier
ecosystems, making it an effective tool in the
conservation of flora and the mitigation of environmental
challenges.

5. Conservation and restoration of key ecosystems
Bangladesh boasts a rich tapestry of diverse
ecosystems, including mangrove forests, wetlands,
rivers, estuaries, urban environments, and coastal areas.
Unfortunately, these ecosystems face a multitude of
threats, including resource overexploitation, pollution,
habitat degradation, and the impacts of climate change.
It is crucial to safeguard and rehabilitate these vital
ecosystems to uphold biodiversity, safeguard traditional
ways of life, and mitigate the consequences of climate
change. To achieve these goals, a comprehensive
strategy is imperative—one that effectively balances the
needs of local communities with the imperative of
preserving and restoring ecosystems. This strategy
should harmonize the demands of residents with the
broader objectives of conservation and restoration in
Bangladesh.

6. Ensuring efficient soil management

Effective soil management plays a pivotal role in the
protection of plant diversity. Mitigating risks associated
with soil and land degradation, soil erosion, and soil
pollution can be achieved through the implementation of
sound soil management practices in Bangladesh. It is
essential to adopt adequate measures to ensure and
enhance soil health, conserve soil, and reduce soil
degradation, erosion, and pollution. Key strategies for
achieving these objectives include promoting biodiversity
and wetland conservation, integrating agroforestry,
conducting soil testing, and managing fertilizers,
practicing sustainable land use, minimizing soil erosion,
implementing sustainable land use planning, maintaining
riparian buffer zones, adopting sustainable agricultural
practices, conducting research and monitoring activities,
and establishing relevant laws and policies. Incorporating
these soil management techniques into agriculture,
forestry, and land use practices can significantly
contribute to the conservation of plant diversity in
Bangladesh. To effectively implement these measures
and secure the long-term survival of the nation's diverse
ecosystems, collaboration among government agencies,
Non-Governmental ~ Organizations (NGOs), local
communities, and researchers is imperative.

7. Expanding and intensifying conservation efforts
In  Bangladesh, conservation efforts have been
considered to be very crucial to safeguard the country's
rich biodiversity. In Bangladesh, both in situ conservation
and ex situ conservation measures have been
undertaken for preserving a significant part of its
biodiversity.
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As conservation initiatives, Bangladesh has built a
network of 51 protected areas totaling 815,607 hectares.
13 biodiversity hotspots in Bangladesh have been
declared Ecologically Critical Areas (ECAs) by the
government, under the Environment Conservation Act.
These PAs and ECAs represent a tiny part of the
vegetation coverage of this country. Numerous
anthropogenic interventions, monoculture plantation,
and inadequate and weak management have negatively
impacted the outcomes of most of the PAs and ECAs.
Therefore, the PAs should be expanded, especially in the
reserve forests, in the wetlands with biodiversity
hotspots, and sufficient initiatives should be implemented
to improve all PAs and ECAs, the effective management
and control, and monitoring activities should be
intensified with adequate technical and administrative
support, the important key habitats and plant species,
especially the rare and threatened plant species, should
be managed and conserved effectively.

The preservation and restoration of natural habitats,
which are still essential for the long-term survival of many
species, cannot be substituted by ex situ conservation.
The best method for protecting biodiversity frequently
involves a mix of in situ and ex situ and conservation
techniques. The expansion of PAs and ECAs in
Bangladesh is crucial because it can aid in resolving
several environmental and ecological issues related to
the country's lack of plant diversity. It is important to
intentionally increase the size of protected areas in
Bangladesh, keeping in mind their ecological
importance, biodiversity value, and community needs.
The extension and efficient management of protected
areas depend on cooperation between government
organisations, non-governmental organisations, and
local stakeholders.

8. Awareness and education

Raising awareness about the value of preserving natural
habitats, forests, the diversity of plants, and wetlands, as
well as the harmful effects of habitat loss and
degradation, unsustainable agricultural practises such as
shifting cultivation, encroachment, land conversion,
deforestation, logging, overharvesting of forest and
non-forest products, overgrazing, unsustainable use of
fuel wood and forages derived from natural vegetation,
and pollution etc. are essential elements in conserving
plant diversity in Bangladesh. Increasing public support
and involvement in conservation initiatives can be
accomplished through raising awareness of and
appreciation for plant diversity. It is essential to educate
the people about the value of plants and ecosystems, the
effects of climate change on them, the need to support
sustainable practises, and the detrimental effects of
deforestation and loss of plant diversity. Bangladesh
should promote a culture of conservation and
environmental stewardship among its citizens, increase
public awareness of and education for plant diversity
conservation, and contribute to sustainable development
by putting the following strategies into practise:

(i) Issues related to plant diversity and conservation
should be included in all levels of the national school
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curriculum;

(if) To create and implement environmental education
initiatives focused on plant diversity, ecosystem services,
and conservation techniques in schools and institutions;
(iii) To participate in educational and awareness-raising
initiatives about plant diversity that are customised to the
local community's needs and cultural contexts;

(iv) To create and support youth organisations and nature
groups that advance conservation and appreciation of
plant diversity;

(v) To involve mass media to disseminate information
about plant diversity, conservation success stories, and
environmental issues. To inform and enlighten the public
on issues pertaining to plant diversity, host open
lectures, seminars, and workshops with specialists and
conservationists in the field of plant diversity;

(vi) To raise knowledge of the significance of plant
diversity, the dangers to it, and individual actions that can
make a difference, national awareness programmes on
the conservation of plant diversity should be launched;
(vii) Encourage the public to take part in citizen science
initiatives that collect data on plant diversity;

(viii) By emphasising the cultural relevance of natural
regions and species, (promote awareness of cultural and
historical linkages to plant diversity;

(ix) To spread awareness about sustainable and
environmentally friendly agricultural and forestry
practices that support plant diversity and conservation of
indigenous and local knowledge related to plant diversity;
(x) To encourage the public about the benefits of
eco-friendly lifestyle and consumption and choices;

(xi) To develop and implement educational projects and
programmes on plant diversity in collaboration with
NGOs, conservation groups, and academic institutions;
(xii) To offer rewards and recognition to people and
groups working to preserve plant diversity; keep track of
the results of awareness-raising campaigns to determine
how well they are working to preserve plant diversity; and
more.

9. Implementing Other Area-based Conservation
Measures (OECM) and IUCN Green List

Other Effective Area-Based Conservation Measures
(OECMs) play a pivotal role in protecting flora and
biodiversity alongside traditional protected areas.
OECMs encompass a wide range of conservation
strategies implemented in areas that may not meet the
strict criteria of formal protected areas but still contribute
significantly to the conservation of flora and ecosystems.
Examples of OECMs include community-managed
conservation areas, indigenous lands, privately owned
reserves, and sustainably managed landscapes. These
areas often promote a harmonious coexistence between
human activities and nature, allowing for the preservation
of native plant species and their habitats while also
supporting sustainable livelihoods. By recognizing the
value of OECMs and incorporating them into broader
conservation efforts, we can enhance the protection of
flora and ensure the long-term survival of plant species in
a variety of landscapes and contexts.
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The IUCN Green List of Protected and Conserved Areas
serves as a global standard for evaluating the
effectiveness of protected areas in conserving floral
species. Through a comprehensive set of criteria and
indicators, it assesses the ability of protected areas to
safeguard plant biodiversity, —manage habitats
sustainably, control invasive species, engage local
communities, support scientific research and monitoring,
and adapt to changing environmental conditions. By
recognizing and promoting excellence in conservation
practices, the Green List encourages protected areas to
actively contribute to the protection, restoration, and
sustainable management of floral species and their
ecosystems.

10. Reforming and implementing legal measures
Bangladesh's laws on plant diversity protection
encompass a wide range of topics. Developing policies
that encourage and promote sustainable land use
practises that increase plant diversity and implementing
and enforcing laws and regulations into effect to
conserve natural habitats should be regarded as crucial
steps. Bangladesh's forest regulations are essential to
maintaining biodiversity, safeguarding forest
ecosystems, and fostering sustainable forest
management. enforcement of laws and rules to stop the
unlawful trade and harvesting of vulnerable plant
species. The rules governing forests in Bangladesh have
some flaws. Reforming the law completely, enforcing it
more strictly, involving local populations, incorporating
traditional knowledge, and coordinating plant diversity
conservation regulations with other pertinent laws are all
necessary.

Important forest laws and regulations in Bangladesh
include the Forest Act of 1927, the Wildlife (Preservation)
Act of 1974, Bangladesh Forest Act, 1978 and
subsequent amendments, the Bangladesh Wildlife
(Preservation) (Amendment) Act of 2012, the Forest
(Amendment) Act of 2000, the Chittagong Hill Tracts
(CHT) Land Dispute Resolution Commission Act of 2001,
the Environment Conservation Act of 1995, Environment
Conservation Rules 1997, the Sundarbans Reserve
Forest Rules of 2017, and the Forest Policy of 1994.
Other legislative policies and approaches taken by the
government include National Biodiversity Strategy and
Action Plan (NBSAP); National Conservation Strategy
(NCS); National Environment Management Action Plan
(NEMAP); The Bangladesh Environment Conservation
Act, 1995 and; Sustainable Environment Management
Programme (SEMP) and the Nishorgo Support Project
(NSP) for the co-management of protected areas. These
laws, regulations, policies and approaches should all be
adhered to strictly. To address evolving conservation
requirements and concerns, these legislative initiatives
may need to be updated and amended. All of these laws,
regulations, policies and approaches must be effectively
enforced to protect the plants, biodiversity and their
habitats and ecosystems.

11. Sustainable Forest management
Sustainable Forest management is vital for preserving

biodiversity, but Bangladesh faces numerous challenges
in this regard, such as funding shortages, staffing issues,
and insufficient technical support. To address these
challenges and ensure the sustainable use of forest
resources, Bangladesh needs to strengthen enforcement
procedures, involve local communities in
decision-making, employ sustainable harvesting
methods, and invest in reforestation and afforestation
projects. Public education and improved data collection
and research are also essential for more effective
conservation efforts. Collaboration between government
bodies, non-governmental  organizations, and
international partners is key to resolving these issues
and advancing sustainable forest management.

Sustainable forest management encompasses a wide
range of strategies, including ecosystem-based
adaptation, biodiversity assessments, habitat protection
and restoration, selective logging, maintaining buffer
zones and core areas, promoting non-timber forest
products, fire management, community engagement, law
enforcement, collaboration, forest certification, integrated
land use planning, climate change mitigation, research,
monitoring, and public awareness campaigns. This
comprehensive  approach  balances  ecological,