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ABSTRACT 

Palms belong to the family Palmae (Arecaceae) are one of the multiuse monocot, 

occurring mostly in the tropical regions of the world. About 190 genera and 2364 

species are currently recognized in the world. They form a vital component of the forest 

and agricultural ecosystems providing a wide range of economic products necessary for 

daily life. In West Bengal the family is represented by 49 species belonging 17 genera 

of indigenous palms and canes having restricted distribution in in-situ conservatories, 

reserve forests and open scrubs of five broad geographical regions viz., Darjeeling 

Himalaya, Terai and Duars, North and South Bengal plains, Western undulating high 

land and plateau and Gangetic delta. Out of five sub families of Arecaceae, West 

Bengal is represented by four i.e., Calamoideae, Nypoideae, Coryphoideae and 

Arecoideae and interestingly most of them are under various threatened category. The 

recorded largest genus is Calamus representing 17 species followed by Phoenix with 

five species and Wallichia, Plectocomia, Corypha with three species. Daemonorops 

genus represents two species growing in tropical forests of Terai and Duars of Northern 

Bengal. From the entire West Bengal a total of 28 species of palms were recorded from 

various habitats like high and low altitude Himalayas, Terai, Duars, plains of Bengal, 

Western Plateau and estuarine mangrove forests of Sundarbans, North and South 24 

Parganas. After the comprehensive floristic survey, it was observed that the West 

Bengal has extremely very high number of introduced palm flora in various nurseries, 

institutions, open parks, Botanical and Horticulture gardens. Total 47 introduced palm 

species representing three subfamilies i.e., Arecoideae, Coryphoideae and 

Ceroxyloideae. Subfamily Coryphoideae includes 11 genera with 21 species, 

Arecoideae represents 14 genera with 25 species and subfamily Ceroxyloideae 

represents only 1 genus with 1 species.  

Most of the Indian palms exhibit highly restricted distribution to ecological niches 

within biogeographic regions where they exist. Palms populations in the wild are 

decreasing in very fast manner. Genera like Calamus, Borassus, Corypha and phoenix 

etc. are threatened because of their constant and increasing utilization. Overexploitation 

is one of the major threats to the survival of many wild palm species. Some inherent 

characteristics of palms such as monocarpic flowering, poor germination of seeds and 
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poor establishment of seedlings etc. have also contributed to retard natural regeneration 

of palm population. 

The palm and cane flora are found quite significant for the vegetation of West Bengal. 

During this dissertation two new taxa Calamus pseudoerectus S. Mondal, S.K. Basu & 

M. Chowdhury and Daemonorops teraiensis S. Mondal and M. Chowdhury of 

Arecaceae were described. Five species i.e., Areca triandra Roxb. ex Buch.-Ham. 

Calamus nambariensis Becc., C. longisetus Griff., Plctocomia bractealis Becc and 

Salacca secunda were first time reported from the boundary of West Bengal. Nypa 

fruticans is one of the important palm in the tidal creeks of Sundarbans and 

disappearing in its natural habitat at very fast due to scarcity of fresh water flow from 

upper riches, over exploitation for making charcoal and thatching materials.  

On account of the multifarious flowering behaviours and delayed seed germination in 

palms it is quite difficult to study the phenology of major  members in their natural 

habitats which is required to great extent in propagation, hybridization and ex situ 

conservation of rare and endangered palms. The thesis deals with the phenological 

studies of selected interesting genera and species under different subfamilies.  

Since the beginning of civilization, local and tribal people have used palms mainly for 

their sustenance. In addition to their daily basic needs such as medicine, food, fodder, 

house building materials, making hunting, fishing and war equipments etc. palm and 

canes have been used in big way, both, for the prevention and cure of various diseases 

of humans and their house pets. 

In the absence of concrete efforts towards their replenishment, some of these wild 

palms are likely to face severe threats of extinction. Due to drastic habitat loss and 

climate change, most of the species of palm and canes were under huge threats. IUCN 

recognized various such species being recorded under different threatened category. 

Calamus numbariensis is only species which is critically endangered and is reported 

from Kalimpong and Darjeeling district. Four species namely Areca triandra, Phoenix 

acaulis, Phoenix paludosa and Phoenix rupicola are categorized under near threatened 

category and recorded species like Nypa fruticans, Areca catechu, Corypha utan and 

Calamus tenuis are categorized under least concern category. 
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Present study showing the clear scenario of diversity of indigenous and introduced 

palms and canes in West Bengal along with their phenology, ethnobotany, threats and 

conservation. It is also found that population of wild palms and canes are still quite 

interesting in various wild habitats facing wide range of threats. More research on this 

group is required to understand their ecology that can also help to make more scientific 

strategy towards their conservation. 
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CHAPTER – 1 

1. Introduction  

Arecaceae  Bercht. & J. Presl (Palmae) is the oldest and early divergent 

monocotyledonous family and mostly extend in tropical and sub-tropical parts across 

the earth (Janssen and Bremer 2004; Dransfield et al. 2008). Palms family with its six 

sub-families (Coryphoideae, Calamoideae, Nypoideae, Ceroxyloideae, Arecoideae, and 

Phytelephantoideae) are relatively abundant in tropical and sub-tropical ecosystem and 

was evolved around 80 million year back (Pitman et al. 2001; Dransfield et. al. 2008; 

Morley 2000). Members of this family exhibit more than 2400 species and showing 

amazing geographical variation in species richness, phylogenetic composition and life 

forms (Govaerts and Dransfield 2005) and are quite adaptive with various climatic 

conditions and shows wide range of habit groups including climbers, shrubs and trees 

commonly known as Palm trees or Palms. Palms are one of the multi-use monocots 

confined to tropical regions of the world and are significant to rural communities for 

their various economical uses as building materials, food, fuel, medicine, fabric, 

ornamental and horticultural importance. They play a vital role, in some way or other, 

in everyday lives of people, especially in Asia and Africa (Renuka 2011). Various 

important products like food, oil, wax, fibre, dye, sago, sugar etc. are derived from 

palms and a large number of palms species are also widely used in beautification and 

landscaping (Basu 2013). For the world‟s food source three most important plant 

families are grass family (Poaceae), the legume family (Fabaceae) and the palm family 

(Palmae or Arecaceae). The utility of these three plant families are known to human 

kind since the ancient time (Basu et. al. 2014). Palms are undoubtedly the most 

attractive group among the angiosperms and draw better attention to both the botanists 

and horticulturists (Basu 1994). The beauty and elegance of palms are also no less 

important than their traditional and commercial values. The dried fruits, bracts, 

prophyll and leaves of some palms are also very decorative, therefore, used for vase 

decoration. The grandeur and elegance of palms would compel; anyone to agree with 

Carl Linnaeus who eulogized palms as the Princes of the vegetable kingdom. 

Palms are characteristic by its woody appearance and grouped under 

monocotyledonous plants with distinctive features in their functional organs like root, 

stem, leaf, inflorescence, flower, fruit and seed and in their process of seed germination 

http://www.ipni.org/ipni/idPlantNameSearch.do?id=30000211-2&back_page=%2Fipni%2FeditAdvPlantNameSearch.do%3Ffind_infragenus%3D%26find_isAPNIRecord%3Dtrue%26find_geoUnit%3D%26find_includePublicationAuthors%3Dtrue%26find_addedSince%3D%26find_family%3DArecaceae%26find_genus%3D%26find_sortByFamily%3Dtrue%26find_isGCIRecord%3Dtrue%26find_infrafamily%3D%26find_rankToReturn%3Dall%26find_publicationTitle%3D%26find_authorAbbrev%3D%26find_infraspecies%3D%26find_includeBasionymAuthors%3Dtrue%26find_modifiedSince%3D%26find_isIKRecord%3Dtrue%26find_species%3D%26output_format%3Dnormal
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(Basu et. al. 2013; Mondal et al. 2017). The Palmae (Arecaceae) is a botanical family 

of perennial climbers, shrubs and trees commonly known as palm trees includes 212 

genera and 2779 species (Moore 1973). The number is changing rapidly as taxonomic 

studies have been progressed on this family. Govaerts and Dransfield (2005) estimated 

a revised list of Palms that includes 190 genera and 2364 species. Recently a new genus 

Dransfieldia was published by Baker et al. (2006).  

1.1. Fossil Records  

The fossil records of Arecaceae are both rich and widespread. Chronologically, the 

expanding and retracting distribution of fossil palms records in higher altitudes has 

been valuable indicator of global climate change, particularly cooling facts during the 

early Miocene. Entire Africa and the subcontinent of India possessed much richer fossil 

record of palm floras. Leaves, stems and pollen etc. are particularly abundant in the 

fossil bed, but there are also records of fruits and seeds, roots, rhizomes rarely, 

inflorescences rachillae or individual flowers (Madeline and Harley 2006). 

All fossil records for the Arecaceae were extraordinarily rich and diverse and were 

present in late Cretaceous and from the earliest Tertiary (Palaeocene) until the cooling 

events of the Miocene. For the majority of palm fossils, the lack of distinctive 

morphological variation in organs frequently limits the possibility of inferring affinity 

to taxonomic units below the family level. Pollen records of palms were exceptionally 

numerous and problematic and over 50 fossil pollen genera with a clear or suspected 

affinity. The earliest palm fossils from the late Mid-Cretaceous to early upper 

Cretaceous with costa-palmate leaves were Sabalites carolinensis (Berry 1914) 

discovered from the late Coniacian–early Santonian of South Carolina to the Santonian 

in New Jersey (USA), S. magothiensis Berry, (1905, 1911) and Sabalites longirhachis 

Kvadek and Herman (2004) from the Lower Campanian of Austria. First palm fossils 

with pinnate leaves described from the Lower Campanian of Northern Montana was 

Phoenicites brongniart (Crabtree 1987).  

At the other end of the geological time scale, almost all described fossil stems palm 

have been included in the single genus Palmoxylon (Madeline and Harley 2006). The 

primitive recorded stems palm fossil were Palmoxylon andegavense Crie and P. 

ligerinum Crie (1892) from  France and Palmoxylon cliffwoodensis Berry from the 

Coniacian–Santonian of New Jersey (Berry 1916). Palmocarpon luisii was the first 

https://en.wikipedia.org/wiki/Family_(biology)
https://en.wikipedia.org/wiki/Climbing_palm
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recorded fruits fossil from the Upper Cretaceous in Brazil and the Early Palaeocene of 

Greenland (Maury 1930; Koch 1972). Records of Nypa fruits (Nipadites) were found in 

the Palaeocene of the Gulf Coast states, US and North-East Africa (Chandler 1954; 

Dolianiti 1955; Gregor and Hagn 1982). Rhizomes palm fossil Rhizopalmoxylon 

huepaciense Cevallos Ferriz and Ricalde–Moreno, R. teguachachiense Cevallos Ferriz 

and Ricalde–Moreno were discovered from Upper Cretaceous–Palaeocene (Ferriz and 

Ricalde-Moreno 1995) of Northern Mexico. 

In India very few palm leaf fossil have been recorded from the various Karakoram 

mountain ranges of Himalaya of Ladakh part and most of those fossil formations were 

of middle – late ecocene. Livistonia wadiai, Palmacites khariensis, P. tsokarensis, 

Trachycarpus sp were some of the significant Indian palm fossil discovered from 

various strata of Jammu and Kashmir (Lakhanpal et al. 1983). 

1.2. Morphology of Palms 

Palms and rattans species are quite different in their morphological features from rest of 

the monocotyledonous species. Morphologically all the functional organs of these 

group are relatively distinctive in appearance and structure, therefore some explanation 

is necessary to aid in the understanding of the group. The structure of palms and its 

various parts (Fig.1) are described below. 
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Fig. 1: A & B. Structure of palms with seedlings 
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1.2.1. Roots of Palms 

The roots of palms originate from the base of the trunk and as in other plants perform 

the essential function of holding the plant to the soil and to absorb water and nutrients 

from the soil. In single stemmed palms primary root developing from seed. Secondary 

roots develop  

 

Fig. 2: A. B. & C.  Root types of palms 

from the base of the stem just near the soil surface and also termed as adventitious 

roots. In clump forming palms adventitious roots (Fig. 2) develop from each of the stem 

in a clump. The root system may be crowded or sparse, short and stubby or may wander 

for a considerable distance. In some palms roots may be visible at the base of the trunk 

above the soil surface. These aggregated roots above the soil make a big or small „bole’ 
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at the base of the stem or trunk as seen in Borassus flabellifer, Cocos nucifera, Areca 

catechu,  Caryota obtusa, Caryota urens, Caryota maxima etc. Some palms like 

Vershaffeltia splendida of Seychelles produce stilt roots. Adventitious roots may 

develop on stem high above the ground level by cracking the hard skin of the stem, a 

common feature seen in Cocos nucifera. 

1.2.2.  Habit form of palm’s stem  and Branching pattern 

The trunk or stem is very important diagnostic part of the palm group for identification 

(Fig. 3). In all there are five groups of palms which can be recognized depending on 

their trunk, but of these two are of major significance and accommodate the majority of 

the species. These are palms with solitary stem and those which produce multiple stems 

in a clump forming habit. The other forms are branching trunk, and palms with 

underground stems and those which are climbers. Palms have a woody stem which gets 

taller as the palm gets old. The stem bears the terminal or apical meristem by which 

palm grows.  

This apical actively growing zone is well protected within the growing zone by the very 

young developing leaves with their sheathing base. In palms, all tissues are formed by 

the activity of the terminal bud (meristem) and this is the reason why palm stem does 

not grow in length until it attains its maximum girth. In spite of no secondary 

meristemetic activity in the stem, a number of palm species increase their girth of the 

stem by the expansion of the ground tissue together with the expansion of the fibrous 

tissues which constitute the sheath of the conducting tissue. The single stemmed palm 

in some species after some growth branches aerially and appear as a multi headed tree 

Hyphaene dichotoma (Doum palms) as seen in the West coast of India. Aerial 

branching and adventitious development of roots are the most distinctive characteristic 

of Plectocomia himalayana an important cane species of West Bengal. The striking 

feature of this species is the formation of bulbils shoots at the proximal part of the 

lower internodes with the development of adventitious roots. Under abnormal condition 

a normally single stemmed palm may also produce several axillary shoots in place of 

inflorescences. These shoots may die in course of further growth or grow into axillary 

branches as seen in Phoenix sylvestris, Cocos nucifera, Borassus flabellifer, Phoenix 

rupicola, Arenga pinnata etc. 
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 Fig. 3: Growth habit of palms 

In rare situation external injury to the apical meristem by lighting or by other injury 

divide the apical meristem and that result in the development of branches. This unusual 

branching was reported from Cocos nucifera and Borassus flabellifer (Davis 1949). 

There are some palms whose stem grows underground and their leafy crown is visible 

above the soil thus the palm becomes acaulescent in appearance as seen in Phoenix 

acaulis. The underground stem in Salacca palm grows horizontally producing rosette 

shoots above the ground. In some palms the underground part of the stem throws out 
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aerial shoots from the dormant axillary buds and by the repeated development of 

axillary shoots from below the ground the palm appears tufted with multiple stems. In 

some palms the axillary shoots below the ground level do not come above the soil close 

to the main stem but grows away horizontally below the ground and appear at a 

distance as an erect shoot. This phenomenon was observed in the native palm Pinanga 

disticha. 

1.2.3. Cirrus and flagellum  

The climbing habit in palms (Fig. 4) is special adaptation for surviving in the tropical 

rain forests and seen in some groups of palms in the eastern and western tropics. All 

climbing  

Fig. 4: Climbing habit of rattans 

palms have long slender aerial stem with long rounded internodes. The cirrus and 

flagellum are special climbing organs by which climbing species of canes fix itself on a 

support (Fig. 5). Cirrus is a whip like extension of the leaf rachis and is armed with a 

series of spines, hooks and claws. All members of Daemonorops and Plectocomia and 

some species of Calamus are cirrate. A flagellum is the whip like appendage similar to 

cirrus,  
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Fig. 5:  A, B & C. Flagella; D & E. Cirrus 

 

but originating from the uppermost part of leaf sheath. A flagellum is known only in 

some species of the genus Calamus. Morphologically a flagellum is a sterile 

inflorescence. Interestingly a leaf sheath does not produce both a flagellum and 

inflorescence. In Calamus flagellum of West Bengal, the flagellum is robust, very 

heavy and armed with hooks and claws and reaches to a length of seven meter or more.  

The non-climbing Calamus erectus and Calamus pseudoerectus of this region has no 

flagellum or cirrus. The two climbing organs, cirrus and flagellum do not occur in a 

species, however there is exception too. Apart from the cirrus and the flagellum, 

prickles and claws, hooks and spines on the axial portion of the inflorescence are also 

associated with the climbing. The cane species with erect habit like Calamus erectus 

does not have strong claws, hooks or definite organs for climbing. Its growth form 

could have multiple origins within the Calamoideae, appearing at least twice during 
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evolution (Baker et. al. 2000). It is still a matter of study how large bodied canes 

lacking secondary growth have adopted a climbing habit. 

1.2.4. Shapes of palm leaves 

Palm leaves have two basic forms, the pinnate form and palmate form (Fig.6 & 7). In 

some  

 

Fig. 6: Features of palms leaves 

palmate leaves petiole axis extends into the leaf blade, thus the flat blade curves 

outside, this type of curved palmate leaves are termed as Costa palmate leaves. The 

lamina or the leaf blade of palmate leaved palms are half rounded or rounded and 

divided into many segments. The leaf division in palmate leaves is called segments. 

The leaf blade may be variously divided with some species being entire and barely 

notched along the margin as seen in Licuala grandis in other the leaf blades are 

variously divided to more than two third of the length of the blade as seen in Livistona 

jenkinsiana. A few fan leaved palms produce long thread from the junction of the 

segments and along the margins as seen in the leaf of Borassus flabellifer, 
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Washingtonia filifera etc. Rattans leaves are mainly pinnate, large and spirally arranged 

on the stem. The pinnate leaf is generally recognized into three or four parts i.e., sheath, 

petiole, laminar and cirus. Bipinnate of fishtail palm (Caryota sp.) leaves are peculiar 

and very much characteristic of the genus Caryota. Here the leaves are twice pinnate 

and ultimate foliar units are wedge shaped. 

1.2.5. Folding of palm leaves 

Leaflets in pinnate leaves or leaf segments in palmate leaves are folded at their point of 

attachment with the rachis or at the tip of the petiole. This folding may be „V‟ with the 

main nerve below (induplicate) or folded like a reverse „V‟ reduplicate with the main 

nerve above. Induplicate folding is common in all Date palms and seen in almost all 

palmate leaves and partially in leaves of Arenga, Caryota and Wallichia palms (Fig. 7). 

Reduplicate folding with main nerve above is common in Arecoid and Cocosoid palms 

and seen in Areca catechu, Areca triandra, Cocos nucifera etc. 

1.2.6. Eophyll  

The first foliage leaf of a palm seedling is termed as “eophyll”. Its shape is varied and 

consistent which on turns offers a good diagnostic character. The simple form of 

eophyll is elongated, tapering and entire, occurs mostly in Coryphoid palms and in 

some genera of Calamoid and Arecoid palms and some Royal Palm. Eophyll is bifid in 

most palms with reduplicately folded leaflets in adult leaves. Eophyll is pinnate in most 

genera of Cane species and in genera Latania of Borassoid group and Rhopaloblaste of 

Arecoid group of palms. In Nypa fruticans eophyll is imparipinnate. 
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Fig. 7: Major type of palms leaves; A.  Pinnate; B. Palmate; C. Entire; D. Bipinate 

1.2.7. Inflorescence 

Palm flowers are displayed on inflorescences that are considerably different from other 

plants. Unopened inflorescence in general is enclosed under one, two or many fleshy 

bracts. The outermost of these bracts is termed as “prophyll”. The fleshy prophyll and 

fleshy bract or bracts on peduncle are sometimes collectively called as spathes and 

inflorescence is termed as “spadix”. The first bract at the point of origin of flower 

branch in a compound inflorescence is also termed as “prophyll”. 

1.2.8. Emergence of palm’s inflorescences and their position  

The position of palm inflorescence in a palm tree is significant and characteristic during 

its emergence from the leaf axils and offers a good diagnostic character. Palm 

inflorescence may be axillary or terminal (Fig. 8 & 9). When a palm tree after attaining 

maturity starts producing axillary inflorescence in ascending order as the growth 

advances and the position of the inflorescence remain within the crown is termed as 

interfoliar or below the crown is called infrafoliar and their reproductive phenomenon 
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is termed as pleonanthic. This phenomenon is common in most palms excepting in a 

few genera of palms. In two genera of Coryphoideae and eleven genera of 

Calamoideae, the shoot after a long period of growth produces a compound terminal 

inflorescence that composed of much axillary reproductive branch system that 

terminates the shoot. The entire inflorescence dies after maturation of fruits along with 

the death of palm tree. This one time terminal flowering phenomenon is known as 

monocarpism. In some cluster forming species having this terminal flowering 

characters where only the flowering shoot withers after fruiting. The life process of the 

palm goes on through the development of other yet to flowering shoots in the cluster. 

This form of flowering is known as hapaxanthic. In almost all genera of Caryotoid 

palms the shoot after certain period of vegetative growth produces terminal 

inflorescence followed by the development of axillary inflorescences in the basipetal 

order and the tree or the shoot in cluster forming palm dies after the lowermost axillary 

inflorescence flowered. Under abnormal condition a pleonanthic palm may also flower 

terminally and dies afterward as happened in monocarpic palms. Extra axillary 

inflorescence is not a rigid character in palms but sometimes occur in palms. Normally 

each leaf axils of a palm leaf bears only one inflorescence. There is an exception 

noticed during field observation with emergence of two inflorescences in one tree of 

Arenga pinnata. 

1.2.9. Characteristics in structure of Palm inflorescence 

Palm inflorescences are basically axillary monopodial branch system with a strong or 

delicate peduncle and simple or simply branched flower branches that ultimate bear the 

flowering portion known as rachilla. The most simple type of palm inflorescence is an 

unbranched axis and on the other hand most complexes multi branched inflorescence is 

seen in Coryphoid, Arecoid, Calamoid and Nypoid palms and to some extent in 

Ceroxyloid palms. In some genera of Calamoid palms the long flagelliform 

inflorescence bear ramified axillary fertile branches known as partial inflorescence. 
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Fig. 8: Arrangement of palm inflorescence 
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1.2.10. Prophyll and Bracts in palm inflorescence 

The term „Prophyll’ was used by the well known palm taxonomist Late H.E. Moore 

(1963) who identifies and denote the primary bract on the peduncle or on the lateral 

branches of the inflorescence with other bracts. Prophyll or bracts are morphologically 

modified leaves. The shape and structure of prophylls are important characteristic 

features in some palms. In the genus Phoenix the solitary prophyll is thick and 

persistent and protects the young flower branches during development. The single 

prophyll opens by vertical split but never get detached. In the genus Areca, the solitary 

prophyll covers the entire inflorescence until it detaches from the peduncle for releasing 

the flower branches. In some genera of palms of Arecoid group the prophyll is large 

and encloses the inner peduncle bract which is also large and envelopes the flower 

branches.   

 

Fig. 9:  A. Palm inflorescence; B. Female of pistillate flower; C. Bisexual or 

hermaphrodite flower; D. Male or staminate flower 

 

At the opening the prophyll splits from the bottom and falls and the inner peduncle 

bract expands and gets detached from the peduncle by the push of the   branches. This 
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type of prophyll is seen in all the species of the genus Pinanga found in the palm flora 

of North East India, Bentinckia of Nicobar Island and Peninsular India and other 

cultivated species of exotic palm genera like Roystonea sp, Ptycosperma sp, Veitchia 

sp, etc we commonly see around us in the Indian Flora. In Dypsis lutescens a common 

cultivated palm in this region, the prophyll is much shorter than the peduncle bract but 

fully encloses the flower branches at the very early stages of development. In the 

Cocosoid palms like Coconut the prophyll is small in comparison to the inner peduncle 

bract and remain hidden under the leaf sheath. During the emergence of flower 

branches, the peduncle bract pierces through the prophyll and grows to a great length 

enclosing the flower branches and opens by a longitudinal split on the inner side. In a 

multi bracteate inflorescence the peduncle bracts or bracts are sterile and the bracts on 

the rachis or the main axis of the inflorescence on the flower branches excepting the 

prophyll are fertile because each bract holds a flower branch of the next order. The 

genera Arenga, Caryota and Wallichia of Caryotoid group have only two or many 

sterile peduncle bracts.  

1.2.11. Function and texture of prophyll and bracts in the palm inflorescence 

The prophyll and the peduncle bracts are usually thin and papery in inflorescences that 

emerge by shedding of the corresponding leaves. The emerged inflorescence is 

automatic therefore the prophyll and bracts do not require to be strong enough, 

moreover, until emergence, the unopened inflorescence during its development gets 

extra support and protection from the corresponding leaf sheath. In interfoliar 

emergence of inflorescence, the growing inflorescence has to push out of the pressure 

of the leaf sheaths therefore for protecting the delicate flower branches and flower buds 

the prophyll and covering bracts need to be thicker and stronger and more fibrous in 

texture.  Based on texture, prophyll and bracts palm inflorescence may be divided into 

the following categories: 

1.2.11.1. Woody: As found in Cocos nucifera, Corypha utan. 

1.2.11.2. Semi Woody to Woody: Borassus flabellifer, Caryota urens, Caryota obtusa, 

Caryota maxima, Caryota mitis, Arenga pinnata, Arenga westerhoutii. 
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1.2.11.3. Fibrous or matt: Livistona jenkinsiana, Licuala peltata, Calamus sp, 

Daemonorops jenkinsianus, Plectocomia assamica, Salacca secunda, Trachycarpus 

martiana, Trachycarpus latisectus, Trachycarpus fortunei, Trachycarpus ukhrulensis. 

1.2.11.4. Papery: Areca catechu, Areca triandra, Areca nagensis, Pinanga sp., 

Calamus sp. 

1.2.12. Flower cluster in palm inflorescence 

Palm flowers are either solitary or in the form of clusters. The clusters are of several 

kinds. Solitary flowers may either be spirally arranged or closely crowded or irregularly 

disposed on the rachillae. 

The cluster forming type may be Cincinnus where flowers are sympodial in 

development, when a second flower develops in the axils of the floral bract, the bract 

below the second flower then subtending the third flower and so on. In Dyad formation 

the cluster may consist of either of two hermaphrodite flowers or two male flowers or 

one female and one neuter flower as seen in Calamus a characteristic arrangement by 

which it is possible to identify the sex of dried herbarium specimens by examining the 

scars only. In the genus Korthalsia of Calamoid group the single bisexual flowers are 

reduced from Dyads. The Triad consists of two lateral male flowers and a middle 

female flower. It is the most common floral unit seen in Arenga, Caryota, Areca, 

Pinanga etc. By the suppression of the middle female flower a triad may appear as 

dyad and by suppression of one male flowers the cluster may appear with solitary 

female flower only.. This suppression of one sex from the triad is characteristic of the 

genera Areca sp, Caryota sp and Wallichia sp. Some flower clusters are formed in two 

lines on the rachillae, the proximal flower in the line becomes female and the distal are 

males. This type of clusters is known as acervulus and characteristic of the genus 

Hyophorbe. 

Palm flowers are unisexual or bisexual, sessile or with pedicel and basically trimerous 

with 3 sepals and 3 petals with stamens 3 to six or many and ovary distinctly 3 

carpellate with one ovule in each carpel. 
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1.2.13.  Perianth in palm flowers 

The perianth of palm flower is composed of similar or dissimilar sepals and petals 

sometimes uniseriate with variable number of lobes. Sepals are mostly 3 in number 

distinct, imbricate or connate or tubular. Petals are mostly 3 in number, imbricate or 

valvate or connate; mostly valvate in bisexual flowers or rarely united with free lobes 

and no distinct aestivation is recognized. In some genera the bisexual flowers do not 

have distinct petals or may be absent. The valvate aestivation of corolla in the male and 

bisexual flowers greatly facilitates the opening of the petals and simultaneous 

emergence of stamens. The unfolding of petals is caused by number of factors. The 

cumulative effect of the enlargement of anthers and lengthening of their filaments 

pushes the petals sideways when sufficient pressure develops. The tip of the petals 

moves outward and their base to tend in. This process is further facilitated by the free 

margins of the tangentially curved and imbricate sepals whose normal tendency is to 

converge. Thus the imbricate aestivation of calyx of the male flowers has a role to press 

open the petals apart. Such a lever mechanism can be more effective where the petals 

are much longer than the sepals as in the case with most palm species. There is a 

striking device which further helps in unfolding of the petals. A little above the base of 

the petals, a horizontal ridge of mass of large cells suddenly appears a few hours before 

the flowers blooms. The rapid enlargement of three ridges (one for each petal) within or 

otherwise packed up cavity, presses the petals towards the periphery. Such an enlarged 

ridge is clearly seen in some Arecoid species. In Cocos nucifera the ridge looks divided 

into two halves by the stout filament of the stamen that is placed opposite to the petals. 

The fleshy ridge thus, in function, resembles the lodicules of grasses. When young, the 

margins of the valvate petals are kept in a position by two rows of large cells which 

form the abscission layer. These large cells start withering when the anthers mature. 

The weakening of this binding abscission layer helps the petals to detach from each 

other easily. 

1.2.14. Androecium and Gynoecium 

Androecium in palm‟s flower consists of 3, 6, to many stamens, with distinct short or 

long filaments, variously connate or adnate or both with the petals. Anthers are 

basifixed or dorsifixed and pistillode may be present or absent in male flowers. The 

gynoecium is apocarpus with 1-3 carpels or syncarpus with 3 or more of 10 locules or 
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pseudomonomerous with 2 aborted and 1 fertile locule and ovule. Carpels are smooth 

or hairy or with imbricate scales as seen in Calamoid palms. Style is distinct, either 

connate or indistinguishable. Stigmas 3, in number erect or recurved or with slit in the 

carpel (Nypa fruiticans). Each locule has one ovule only. Staminodes may be present or 

absent. 

1.2.15.  Palm fruits and seeds 

Palm fruits are botanically drupe which consist thin outer shell known as epicarp and a 

fleshy middle layer of variable thickness known as mesocarp and an inner hard layer 

which is attached to the seed known as endocarp. Most of the seeds consist of 

endosperm which is sometimes called as albumen. The embryo is embedded in the 

endosperm. The other form of fruit is berry with one seed where endocarp is absent, as 

found in Phoenix. Palm fruits may be conspicuous by their size (Borassus sp., Cocos 

sp.) and/or by their color (Areca sp., Pinanga sp., Trachycarpus sp.). The giant Double 

Coconut Palm botanically known as Lodoicea maldivica also known as ‘Coco de mer’ 

is of the most famous palms in the world. The fruit of Lodoicea maldivica is about 45 

Kg. and seed takes about a year to germinate and the palm takes about hundred years to 

attain some height to become sexually active. The ripe fruits in Calamus sp., 

Daemonorops sp. and Plectocomia sp. have a pericarp consisting of a scaly epicarp of 

overlapping scales and a fleshy seed coat known as sarcotesta. Fruits of rattans are 

easily recognized from other palm fruits by the presence of these scales. In 

Daemonorops sp. a red colored resinous liquid is excreted from the epicarp in between 

the scales.  Surface of the fruit may be smooth or with symmetrical scales in Calamus 

sp., Daemonorops sp. and Plectocomia sp. and other Calamoid palms. Seeds of the 

calamoid palms have a fleshy layer which is considered as not part of the seed but a 

layer of fruit wall. This fleshy layer of fruits of Calamus tenuis and Calamus longisetus 

are edible. Some fruits of palms are built with flotation system. Many palm fruits are 

edible while a majority are not so. Pulp of some palm fruits contain poisonous or 

irritating substance as found in the fruits of Arenga sp. and Caryota sp. (Basu 2013).  
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1.2.16. Palm seed germination 

When palm seed germinate the mode of germination may be remotive where 

cotyledonal sheath grows to a great length with the embryo and from there the root and 

shoot develop as seen in the germination mode of Borassus flabellifer. In adjacent type 

of germination seedling develops close to the germinating seed. The minute embryo in 

the seed grows and the single cotyledon works as hustoria to draw nourishment from 

the endosperm, this special function of the cotyledon continues till the seedling is 

capable of up taking nutrients from the soil by its roots. 

1.3. Taxonomic treatments of Palmae (Arecaceae) 

 

1.3.1. Bentham and Hooker (1862-1883) placed Arecaceae in their classification as 

follows: 

Kingdom: Plantae 

    Subkingdom: Phanerogamia 

        Division: Angiospermae 

           Class: Monocotyledon 

                Series: Calycinae 

         Family: Arecaceae 

 

1.3.2. Authur Cronquist (1981) placed Arecaceae in his classification as follows: 

Division: Magnoliophyta 

   Class: Liliopsida 

      Subclass: Arecidae 

         Order: Arecales 

Family: Arecaceae 

 

1.3.3. Takhtajan (1997) placed Arecaceae in his classification as follows: 

Division: Magnoliophyta 

    Class: Liliopsida 

      Subclass: Arecidae 

Series: Arecanae 

                      Family: Arecaceae 
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1.3.4. APG III (Chase and Reveal 2009) placed Arecaceae as follows: 

Kingdom: Plantae 

   Clade: Angiosperms 

      Clade: Angiosperms 

Clade: Commelinids 

   Order: Arecales 

       Family: Arecaceae 

 

1.3.5. APG IV (2016) placed Arecaceae as follows: 

Kingdom: Plantae 

      Clade: Angiosperms 

           Clade: Monocots 

                Clade: Commelinids 

                     Order: Arecales 

                                         Family: Arecaceae 

1.4. Major Classifications of Palms 

For convenience, here in this dissertation, classification of family Palmae was followed 

according to (Uhl and Dransfield 1987) viz. subfamilies Coryphoideae, Calamoideae, 

Nypoideae, Ceroxyloideae, Arecoideae, and Phytelephantoideae. Palms of West Bengal 

are represented by four subfamilies only viz. Coryphoideae, Calamoideae, Nypoideae 

and Arecoideae. The subfamily Coryphoideae is further divided into tribes of 

Coryphae, Phoeneceae, and Borasseae. The subfamily Calamoideae is divided into 

tribes of Calameae and Lepidocaryeae. The subfamily Arecoideae is divided into tribes 

of Caryoteae, Areceae, Cocoeae, Iriarteae and Geonomeae. The tribes of 

Lepidocaryeae, Iriarteae and Geonomeae are not represented in the Palm flora of West 

Bengal. The subfamily Nypoideae is a monotypic. 

 

1.4.1. Dransfield & Uhl (1986) Classification (Subfamilies and tribes) 

Subfamily: Coryphoideae: Tribe: Coryphae, Phoeniceae, Borasseae 

Subfamily: Calamoideae: Tribe: Calameae, Lepidocaryeae 

Subfamily: Nypoideae 
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Subfamily: Ceroxyloideae: Tribe: Clyclospatheae, Ceroxyleae, Hyophorbeae 

Subfamily: Arecoideae: Tribe: Caryoteae, Iriarteae, Podococceae, Areceae, Cocoeae,      

Geonomeae 

Subfamily: Phytelephantoideae 

1.4.2. Moore (1973) without rank 

I. Coryphoid palms II. Phoenicoid palms III. Borassoid palms IV. Lepidocaryoid palms 

V. Nypoid palms VI. Pseudophenicoid palms VII. Ceroxyloid palms VIII. 

Chamaedorioid palms IX. Caryotoid palms X. Iriarteoid palms XI. Podococcoid palms 

XII. Arecoid palms XIII. Cocosoid palms XIV. Geonomoid palms XV. Phytelephantoid 

palms 

1.4.3. Potztal (1964) as Subfamilies 

Subfamily: Coryphoideae, Phoenicoideae, Borassoideae, Lepidocaryopideae, 

Nypoideae, Phytelephantoideae, Caryotoideae,   Cocosoideae, Arecoideae 

Tribe: Ceroxyleae, Chamaedoreae, Iriarteeae, Dypsideae, Geonomeae 

 

1.4.4. Satake (1962) as Sub family 

Subfamilies: Coryphoideae, Phoenicoideae, Borassoideae, Calamoideae, 

Lepidocaryopideae, Nypoideae 

Subfamily: Arecoideae. Tribe: Ceroxyleae, Chamaedoreae, Iriarteeae, Dypsideae. 

Geonomeae. 

Subfamily: Caryotoideae 

Subfamily: Cocosoideae 

Subfamily: Phytelephantoideae 

1.4.5. Drude (1887)  

I.        Coryphinae tribe Phoeniceae 

II. Borassinae 

III. Lepicaryinae 

IV. Ceroxylinae tribe Arecinae, Subtribe: Morenieae, Arecineae, Caryoteae, 

Iriarteae, Geonomae, Cocoineae 

V. Phytelephantineae 
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1.4.6. Hooker (1883) as tribe 

1. Tribe: Areceae Subtribe: Ceroxyleae, Chamaedoreae, Caryotideae, Iriarteeae, 

Wettinieae, Geonomiae and dubia affinitatis 

2. Tribe: Phoeniceae 

3. Tribe: Corypheae 

4. Tribe: Lepidocaryeae 

5. Tribe: Borasseae 

6. Tribe: Cocoineae 

1.5. Palmae (Arecaceae) characters 

Small to large, solitary or cluster forming, armed or unarmed, hapaxanthic or 

pleonanthic, hermaphrodite, polygamaous, monoecious or dioecious palms or rattans. 

Stems arborescent to slender, delicate, short or very tall, creeping, subterrenian, 

climbing or erect, mostly unbranched, rarely dichotomously branched. Leaves alternate, 

spirally arranged, sometimes distichous or tristichous; leaf sheath thin, semi-woody or 

woody, loose or closely sheathing, tubular, armed or unarmed outside; petiole present 

or inconspicuous, usually terete or half terete, flat or channeled above with or without 

armature outside; hastula present or absent; leaf blade palmate, costapalmate, pinnate, 

bipinnate or bifid or entire or bipinnately veined, induplicate or reduplicate, tip of the 

leaf segments or leaflets acute, acuminate, truncate, oblique, bifid, praemorse or 

irregularly toothed or lobed; rachis sometimes prolonged into a whip-like spiny 

appendage. Inflorescence axillary, solitary or multiple, infrafoliar, interfoliar or 

suprafoliar, spicate or branched upto 6 order, sometimes inflorescence whip-like spiny 

appendage; prophyll usually 2-keeled, in different shape and size; peduncular bract 

present one to many or absent; rachillae short to long, slender filiform to massive. 

Flowers hermaphrodite or unisexual or dimorphic, sessile or stalked, borne single or in 

groups; perianth rarely of similar parts, usually clearly differentiated into sepals and 

petals; stamens 3, 6 or many, filaments erect, free variously connate and adnate, 

anthers basifixed or dorsifixed rarely didymous, staminodes from tooth-like to well 

developed, distinct, connate, sometimes adnate to petals or gynoecium; gynoecium 

apocarpus, 3- carpelled or variously syncarpus with usually 3 or rarely more locules or 

pseudomonomerous with 1 fertile locule, smooth, hairy or covered with scales, styles 

distinct or not clearly differentiated; stigmas erect or recurved, ovule solitary in each 
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locule, anatropous, hemianatropus, campylotropous or orthrotropous pistillode present 

or absent. Fruit usually 1- seeded, sometimes 2-3 to 10 seeded, small to very large, 

epicarp smooth, hairy, prickly, corky warted or covered with imbricate scales, 

mesocarp fleshy, fibrous or dry, endocarp thin or hard or not differentiated; seed with 

or without fleshy testa; endosperm homogeneous, ruminate, embryo apical, lateral, 

basal, germination adjacent ligular, remote ligular or remote tubular.  

1.6. General Distribution of Palmae (Arecaceae)  

Two genera of the tribe Corypheae such as Sabal and Washingtonia dominate the 

colder regions of Carolina and California, the genus Trachycarpus of the same tribe is 

also cold resistant palm, distributed northward from Himalaya to Upper China. Raphis 

is another cold resistant genus naturally occurring in Japan upto its northern limit. 

Phoenix dactylifera of the tribe Phoeniceae and Nannorrhops ritchiana of the tribe 

Corypheae grow wild in the desert. The genera common in Asia and Africa are Phoenix 

of the tribe Phoeniceae, Hyphaene and Borassus of the tribe Borasseae and Calamus of 

the tribe Calameae. The genera Latania and Lodoicea are the two Borassoid genera 

restricted to Mascarene and Seychelles Islands. The maximum diversity in the 

subfamily Calamoideae is noted in Southeast Asia. In Africa the typical Calamoid 

genus is Ancistrophyllum, while Metroxylon, one among the most economically 

important genera has natural distribution in the Pacific Islands. Among the tribe 

Areceae a large number of genera and species are found both in the eastern and western 

tropics. The important western tropical genera of the tribe Areceae are Roystonea, 

Geonoma, Euterpe, Prestoa and Howeia in the Pacific Islands.  

 

Fig. 10: World distribution of palms 
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The common eastern tropical genera of the tribe Areceae are Areca, Bentinckia, 

Pinanga, Actinorhytis, Ptychosperma, Ropaloblaste, Dypsis, Veitchia, 

Archontophoenix, Hydriastele, Carpentaria, Normanbya, Heterospathe, Orania etc. 

The tribe Caryoteae of subfamily Arecoideae comprises the genera Arenga, Caryota 

and Wallichia, all have their origin in Southern Asia, Indo China, Burma, extending to 

the Indian Subcontinent. Palms have their footing in the Southern Europe and across 

North India and China to Korea and Japan in the extreme north. In the south, they grow 

in New Zealand and South Africa (Fig. 10). The genus Chamaeprops is the only 

Corophoid palm dominates in the southern Europe. In the Southern hemisphere, the 

common extra-tropical palms are Butia and Jubea of the tribe Cocoeae and 

Rhopalostylis of the tribe Areceae, the former two genera are distributed in the southern 

part of South America while the latter in the New Zealand. With some exception most 

of the palm taxa have originated either from the old world or from the New World. The 

most economically important Cocos nucifera is although thought to be of Malesian 

origin and is pan tropic in distribution. Among the tribe Calameae, the genus Raphia 

has wide diversity in Africa but with only one species occurring in America. The genus 

Podococcus and Sclerosperma of tribe Areceae are endemic to tropical Africa. The 

Carribian Islands and the central part of America have large distribution of major 

genera like Coccothrinax, Thrinax, Copernicia, Colpothrinax, Sabal, Acoelorraphe etc 

of the tribe Coryphae. The genus Corypha is Indo-Malaysian and the genera Livistona 

and Licuala from the bulk of the Indo-Malayan species of the tribe Corypheae. The 

genus Prichardia is abundant in the specific islands. The important genera are Bactria, 

Butia, Arecastrum, Syagrus, Aiphanes, Attalea, Orbygnia etc of tribe Cocoeae is 

encountered in South America. The tribe Caryoteae is restricted in the eastern tropics 

only. The subfamily Nypoideae has only one genus Nypa is growing in eastern tropics 

only. The sub family Phytelephantoideae with its monotypic genus Phytelephas is 

restricted to the western tropics only. Our present knowledge on the distribution of the 

family Palmae took shape from the works of Corner (1966), Moore (1973), Beccari 

(1909, 1911, 1918 and 1933) and Uhl and Dransfield (1987). Calamus L. (Arecaceae: 

Palmae) is a largest genus with more than 600 species and is also the most widespread 

ranging across the Asia-Pacific region with one outlyer in Africa (Dransfield et al. 

2008; Baker 2015; Baker and Dransfield 2016). The spiny climbing and non climbing 

rattans the Old World species and the source of commercial rattan cane, distributed 

from India to Fiji, tropical Africa, South China through Malay Archipelago to Northern 
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Australia and Fiji (Baker and Dransfield 2014). Initially from South and South East 

Asia, Dransfield (1979) described 104 species of rattans in his publication named A 

Manual of the rattans of the Malay Peninsula. Johns and Taurereko (1984–89) 

described the morphology of stem, roots, leaves and climbing organs of Calamus in 

their book ‘A guide to the collection and field description of Calamus’. Very important 

source of information ‘Rattan –a bibliography’ and ‘The state of rattan and bamboo 

trade’ were published by Kong-Ong and Manokaran (1986, 1990). 

Calamus is most dominating and diversified genera in South East Asia where 190 

species occurring across the Malay Peninsula, Philippines, Borneo, Sumatra and Java 

(Baker and Couvreur 2012; Govaerts et al. 2013; Henderson and Rustiami 2019) and 

66 species were recognized from New Guinea (Baker and Dransfield 2006, 2014). The 

lower hills of Eastern Himalaya, terai parts are quite rich in Calamus species, 28 

species were reported from China (Pei Shengji 1991), seven species from Bangladesh 

(Alam 1990), eight species recorded from Bhutan (Noltie 1994), 9 species from Nepal 

(Paudel and Chowdhary 2005). 

1.7. Distribution of Palmae (Arecaceae) in India 

About 106 species and 4 varieties of wild and semi wild palms representing 22 genera 

were reported from India (Renuka 2011). They are chiefly occurring in the three major 

geographical regions, viz. Peninsular India, Eastern and Northeastern India and 

Andaman & Nicobar Islands. A small number of palm taxa also occur in the rest of 

India, particularly in the sub-Himalayan valleys and plains of northern India, semi-arid 

parts of western India, Gangetic plains, estuarine mangrove forests of Ganga and 

Mahanadi delta, moist hilly tracts of Orissa, South and North Bihar. Apart from semi 

wild and wild palms, Cocos nucifera and Areca catechu are largely cultivated as 

commercial crops. Among the wild palms, the genera Calamus, Daemonorops, 

Plectocomia, Korthalsia, Arenga, Wallichia, Nypa, Trachycarpus, Pinanga and 

Corypha are poorly represented in cultivation. 

In addition, some wild palms like Borassus flabellifer, Phoenix sylvestris and Calamus 

erectus and to some extent Caryota urens are dominated in different regions of India. 

Areca catechu and Cocos nucifera are used in wide commercial cultivation. During the 

last two centuries or more several species of exotic palms have been introduced in India 
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by various individuals, nurseries, different institutions and agencies for different 

purposes. Several species of exotic palms have become naturalized and semi-

naturalized apart from their cultivation like Trachycarpus fortunei, Dypsis lutescens 

etc. Seeds of many palms are easily disseminated by birds assisting in their 

naturalization, and thereby enriching the palm wealth of India. 

The beauty and elegance of palms are no less important than their traditional and 

commercial values. There is no substitute for the gracefulness that‟s palms offer, palms 

and tropics are thus synonymous. Palms are, therefore, cultivated not only for their 

economic reasons but introduced in the landscape for their value also. The dried fruits, 

prophyll, bract and leaves of various palms are also very decorative, so used for vase 

decoration. The hard endosperm of some palms like rattans are used as substitute of 

ivory and carved into for making attractive jewelleries (Basu 1994). 

The earliest record of Indian palms appeared in Hortus Malabaricus where 9 palms 

were described with illustrations (Van Rheede 1678). Martius (1832-1853) described 

15 Indian species in his book Historia Naturalis Palmarum. Griffith describes Indian 

palms in Palms of British India in 1850, followed by Beccari‟s (1906-1918, 1931) 

monographic series. Blatter published Palms of British India and Ceylon in 1926. After 

this not much taxonomic work was carried out on this group till 1982 when Kerala 

forest Research Institute initiated studies on rattans (Renuka et al. 1987) and after that a 

considerable amount of works were carried out on the taxonomy of Indian rattans. The 

detailed study on rattans in India was published by several authors from different part 

of the country (Anto et al. 2001; Joemon et. al. 2008; Basu 1992; Lakshmana 1993; 

Renuka 1992, 1995, 1999, 2011). Introduction and cultivation of exotic palms in India 

perhaps began at the early time of 18
th

 Century when Arabian date palm (Phoenix 

dactylifera) was brought for cultivation in some parts of Western India (Blatter 1926). 

Cultivation of indigenous and exotic palms on a scientific basis was started after the 

establishment of East India Company‟s Garden in West Bengal in the year 1787, when 

Malayan Sogo palm (Metroxylon sago) was introduced in India. Later on various plams 

like (Elaeis guineensis) South American oil palm (Orbignya cohune) were also 

introduced in different periods. Three introduced palms cultivated in India as crash 

crops are coconut (Cocos nucifera), arecanut (Areca catechu) and African oil palm 
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(Elaeis guineensis).  Areca catechu and Cocos nucifera are seen in the natural forest 

and coastal areas of Andaman and Nicobar Islands. 

Beccari (1894) first time accounted 72 species of Calamus from undivided British India 

and presently around 36 species and 3 varieties of Calamus were recorded from various 

parts of Himalaya, Western Ghats and Andaman and Nicobar Islands (Basu and Basu 

1987; Basu 1992; Renuka 1987). 

It is not exactly known how many species of palms are at present cultivated in India as 

well as in West Bengal because quite a large number of them are the collections of the 

private growers, therefore, inaccessible to the others or in the possession of the 

nurserymen who mostly do not care to enlist their palm collections with proper identity. 

In many important public and Government gardens in India particularly in West Bengal 

(Acharya Jagadish Chandra Bose Indian Botanic Garden, Howrah; The Agri 

Horticultural Society of India, Alipore, Kolkata; Centre of Conservation and Utilization 

of Medicinal and Aromatic Plants, North Bengal University, Siliguri, Darjeeling) palms 

are seldom labeled and listed with their correct nomenclature and thus cause 

inconvenience to the palm lovers (Basu and Chakraverty 1994). 

 

1.7.1. Peninsular India 

The Peninsular India (Map 1) comprises the central highland with Satpure, Maikala, 

Vindya and Bundelkhand ranges (600-900 m), on the North and Western Ghats on the 

west. On the east, the Eastern Ghats, not continuous like Western Ghats with highest 

peak at Mahendra Giri (1680 m). The Eastern and Western Ghats meet at south Nilgiri 

of Karnataka. The regions west of Western Ghats and east of Eastern Ghats slope 

towards the coastal plains. The rest of the regions are either river valleys or coastal 

plains. On the western slopes of the Western Ghats comprises mostly tropical evergreen 

forest occurring in the state of Karnataka and Kerala.  The Eastern slopes of Western 

Ghats consist mostly of moist deciduous forests. Palms are most frequent as evergreen 

forests component, frequent in the semi-evergreen and occasional in the moist 

decidouos forests. The conspicuous palm genera within the area are Areca, Pinanga, 

Calamus, Bentinckia, Caryota and Corypha. The dominant palm genus is Calamus. 

The genus Phoenix is extensive in the deciduous forest belts and along the coastal 
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plains of Coromondal. Borassus flabellifer is the most conspicuous semi-wild palm all 

along the coastal plains of Andhra Pradesh and Tamil Nadu. More than half of the 

Borassus population of India is located in this region. 

 

Map 1: Peninsular India (source: https://earth.google.com.) 

 

1.7.2. Eastern and Northeastern India 

This broad geographical region comprises Assam Valley, submontane regions of 

Assam, Arunachal Pradesh, Nagaland, Mizoram, Manipur, Tripura and Meghalaya 

(Map 2); lower mountain valleys and Teesta, Brahmaputra valleys of Sikkim, West 

Bengal and Assam. The natural vegetation of these composite regions are mostly 

tropical moist deciduous forests in the plains and tropical semi-evergreen to evergreen 

forests in the mountain valleys. 

 

Map 2: Eastern & Northeastern India (source: https://earth.google.com.) 

https://earth.google.com/
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Palms are conspicuous in all the three types of forests. The most widespread rattans 

genera are Calamus, Daemonorops and Plectocomia and other palm genera are Arenga, 

Areca, Wallichia, Caryota, Phoenix, Livistona, Licuala, Pinanga, Trachycarpus and 

Salacca. Cocos nucifera and Areca catechu are cultivated in the plains. The semi wild 

palms, Borassus flabellifer and Phoenix sylvestris are also frequent in the plains. 

1.7.3. Andaman and Nicobar islands 

Andaman and Nicobar Islands are the summits of the submerged mountain range from 

an arcuate chain connecting western Burma and Sumatra, separated from each other by 

creeks, straits, passage having a coast line of 1962 km. The approximate land area of 

Andaman and Nicobar (Map 3.) is 1953 sq. km. The forests vegetation is still very rich 

though in many island it is greatly depleted due to biotic pressure. The main forest 

types are tropical evergreen, semi-evergreen and moist deciduous and extensive coastal 

mangroves. Palms are frequent in all types of forests representing the genera Areca, 

Bentinckia, Calamus, Daemonorops, Korthalsia, 

 

Map 3: Andaman and Nicobar Islands (source: https://earth.google.com.) 

Licuala, Corypha, Phoenix, Pinanga, Rhopaloblaste and Nypa. The genus Korthalsia is 

restricted to Andaman and Nicobar Islands only. In addition to indigenous species 

several exotic species of palms have been introduced as ornamental plants in the 
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islands. Details works on rattans flora, their distribution and utilization in Andaman and 

Nicobar Island was published by Renuka 1995. 

1.7.4. Other Region 

Few palm species are also found in the moist tropical forests of sub- Himalayan valleys 

and plains of northern India. The semi- arid western parts of India have only one palm 

species, Phoenix sylvestris and its distribution extends through the Gangetic plains with 

occasional presence of Borassus flabellifer. In the estuarine mangrove forests of 

Sundarbans, Nypa fruticans and Phoenix paludosa occur as pure stands. The entire 

lower Bengal and coastal Orissa have extensive population of Phoenix sylvestris and 

Borassus flabellifer and isolated pure stands of Phoenix paludosa in the Mahanadi 

mangrove system. The two locally useful canes, Calamus viminalis and C. tenuis are 

common in this region. The beautiful fan–leaved Licuala peltata has a restricted 

distribution in some moist pockets of south Bihar plateau.  

1.8. Palms in West Bengal 

The broad geographical region of West Bengal comprises natural forests from sea level 

(Sundarbans) upto hill regions which support about the palm diversity of Indian flora 

(Map 4). In  

 

Map 4: Palms distribution in West Bengal (source: www.google.co.in) 

West Bengal plants of different groups have their different ecological niches and 

climatic requirements. It is of special interest for study of palms so far on their 
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distribution pattern, taxonomy, ecology, morphological structures, behavior, 

phenology, ethnobotanical and their commercial uses and potentials.  

The Darjeeling-Kalimpong Himalaya, Terai–Duars regions, Western undulating 

highland and plateau, North and South Bengal plains and Gangetic delta as a whole, the 

entire regions constitute of varied terrains includes the river, plains to high mountains, 

gorges, deep valleys with rich natural vegetations. The boundary of West Bengal also 

have several in-situ conservatories that includes one Biosphere reserve (Sundarbans), 

six National Parks (Table 1 & Fig.11),  fifteen Wildlife Sanctuaries (Table 2 and 

Fig.12) and many dense reserve forests with extremely rich biological entities. Most of 

the palm growing localities are inaccessible during the monsoon season due to heavy 

rains which made difficult for the plant collectors to explore palm and rattans 

specimens during their flowering and fruiting time. It is perhaps one of the reasons for 

non availability of adequate complete palm specimens particularly of canes and both 

tall and understory palms, in the different herbarium of the Botanical Survey of India of 

this region and other botanical institutions located here.  Roxburgh (1814) first 

recorded palms among others in his catalogue of Indigenous and exotic plants recorded 

from undivided Bengal. Palm wealth of Bengal was explored by various authors in 

different times (Beccari 1894; Voight 1845; Prain 1903; Gages 1911; Sen and Naskar 

1965). The recent work of Basu and Chakravorty (1994) gave a detail account of 

cultivated palms found in West Bengal. Mondal and Chowdhury (2018) reported 18 

species of rattan found in different five broad geographical regions of West Bengal. In 

Addition to these earlier record of palms, references of palms is also available in 

district floras of West Bengal published by the Botanical Survey of India and other 

agencies. 

Table 1: National Parks (NP) of West Bengal 

 

Sl. No. National Parks Year of Notification Area (km²) District 

1 Buxa National Park  1992 117.1 Alipurduar 

2 Gorumara National Park  1992 79.45 Jalpaiguri 

3 Neora Valley National Park  1986 159.89 Darjeeling 

4 Singalila National Park  1986 78.6 Darjeeling 

5 Sunderban National Park  1984 1330.1 S  24 Parganas 

6 Jaldapara National Park  2014 216.51 Alipurduar 

http://natureconservation.in/buxa-national-park-complete-detail-updated/
http://natureconservation.in/gorumara-national-park-complete-detail-updated/
http://natureconservation.in/neora-valley-national-park-complete-detail-updated/
http://natureconservation.in/singalila-national-park-complete-detail-updated/
http://natureconservation.in/sundarbans-national-park-complete-detail-updated/
http://natureconservation.in/jaldapara-national-park-complete-detail-updated/
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Fig. 11: Graphical representation of areas percentage of different National Parks of 

W.B 

Table 2: Wildlife Sanctuary (WLS) of West Bengal 

 
Sl. No. Wildlife Sanctuary  Established Year Area (km²) District 

1 Ballavpur WLS 1977 2.02 Birbhum 

2 Bethuadahari WLS 1980 0.67 Nadia 

3 Bibhuti Bhusan WLS 1980 0.64 S 24 Parganas 

4 Buxa WLS 1986 267.92 Alipurduar 

5 Chapramari WLS 1976 9.6 Jalpaiguri 

6 Chintamani Kar Bird Sanctuary 1982 0.07 S 24 Parganas 

7 Haliday Island WLS 1976 5.95 S 24 Parganas 

8 Jorepokhri Salamander WLS 1985 0.04 Darjeeling 

9 Lothian Island WLS 1976 38 S 24 Parganas 

10 Mahananda WLS 1976 158.04 Darjeeling 

11 Raiganj WLS 1985 1.3 U Dinajpur 

12 Ramnabagan WLS 1981 0.14 Burdwan 

13 Sajnakhali WLS 1976 362.4 S 24 Parganas 

14 Senchal WLS 1976 38.88 Darjeeling 

15 West Sunderban WLS 2013 556.45 S 24 Parganas 
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Fig.12: Percentage of Area (km²) shared by different Wild Life Sanctuary of W.B 

1.9. Importance of Palms and Canes 

Palms are among the most frequently harvested plant species in the tropics (Mc 

Currach 1960). Palms provide a wide range of economic products necessary for daily 

life. Stems and leaves of many palms are used extensively as construction materials. 

Leaf sheath fibers and stem fibers are used as cordage and for making brushes. Leaves 

are used as writing materials as well as for making hats, brooms, baskets etc. Foliage of 

several palms is used for as fodder. The apical bud of several palms, commonly known 

as „palm hearts‟ are edible and is a rich source of starch. Toddy is starchy sap extracted 

from the inflorescence and phloem of Cocos, Borassus, Phoenix, Arenga sp. and 

Caryota sp. Rattan shoots are also famous because of rich in proteins (Renuka and 

James 2006). Many palms are used by various ethnic and local people in their different 

rituals and religious festivals.  

Canes play an important role in the rural economy in West Bengal as well as in India. A 

significant proportion of the rural population and forest dwellers earn their living 

through extraction and cleaning of canes. A large number of cottage and small scale 

industries in West Bengal are involved in the manufacture of cane furniture, walking 

sticks, hockey sticks and handicraft items.  Mature nuts of several species of palms 
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(Areca triandra, Pinanga sp.) are used as substitutes for betel nuts in North eastern 

region of India. Cocos nucifera, Areca catechu, Borassus flabellifer and Elaesis 

guineensis are extensively cultivated and they play important role in the economy of 

our country. Palms also figure prominently in the life cycles of a variety of insects and 

are important food sources to rodents, bats, ungulates and primates etc. 

Majority of the species has tremendous importance to local commerce as sources of 

food, thatch, fiber, wax, oil, timber, sugar, salt, alcoholic beverages, masticatories and 

stimulants. Some are symbolic in several cultures. They have considerable aesthetic 

value, are used in magic and folk- medicine, and are an essential ecological associate of 

many primitive tribes. They have become increasingly important in commercial 

horticulture because of their elegant and predictable shapes. 

1.10. Threat and Conservation of Wild Palms 

Most of the West Bengal palms exhibit highly restricted distribution to ecological 

niches within various biogeographic regions where they exist. In all these 

biogeographic regions distribution of palms are subjected to extensive habitat loss to 

anthropogenic factors as well as environmental catastrophe like earthquake, cyclons, 

flood, draught etc.  Aila, Bud Bud, Fani, Bul bul etc. Species of the genera Borassus 

sp., Calamus sp., Corypha sp. etc. are threatened palm populations in the wild where 

these palms are decreasing because of their constant and increasing utilization. Some 

inherent characteristics of palms such a monocarpic flowering, poor germination of 

seeds and poor establishment of seedlings etc. have also contributed to retard natural 

regeneration of palm population (Renuka 2011). Over exploitation is one of the major 

threats to the survival of many wild palm species. Although increased used of palms 

may provide economic benefits to rural people (Anderson 1988; Peters et al. 1989), 

some species particularly those with high market potential, are being depleted by 

unscientific harvesting (Vasquez and Gentry 1989).  

Many anthropogenic activities has posed threat to palm diversity globally resulting in 

extensive habitat loss and decrease in palm populations such as land clearing for human 

settlements, huge developmental works, exploitation of palms for making household 

items, furniture and other purposes to meet their pleasure, in addition to which they are 
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also used for daily chores for fuel, food, fodder etc., Palm also forms one of the good 

raw materials for industries and has a increasing day to day demand over the globe.  

Due to increasing demand many tribal communities to run their lifestyle they meet the 

industrial demand and destroy the palms even affecting immature palm population 

which has greater impact in habitat loss.  Extension of tea garden has destroyed natural 

wild habitat affecting their regeneration and growth patterns. The tender shoots and 

young leaves of rattans and other palms such as Trachycarpus, Livistona, Pinanga etc. 

are very good food for wild animals as well as domesticated cattle, thus habit loss has 

been occurring due to grazing. 

The climate is changing globally at a faster rate as compared to past many decades. The 

main reason for the drastic climate change is mainly due to increasing human 

population followed by their activities such as grazing, destructive lumbering, logging, 

pollution due to industrialization, transport road extensions etc. Because of drastic 

climatic change, the soil is also polluted and degrading its quality on account of which 

the growth pattern and habitats of palms are affected adversely. Closed canopy nature 

forms important feature of rainforests where openings and canopy gaps formed by 

branch fall, crownfall, treefall etc. determines the forest structure. These canopy gaps 

retard the regeneration of palms population to a certain extent. 

Conservation and sustainable utilization of this resource assumes great importance in 

the context when forest wealth of the state as a whole has been decline. In absence of 

concrete efforts towards their replacement, some of these wild palms are likely to face 

the threat of extinction. 

Removal of forest resources at a large scale has degraded vegetation in India which 

resulted huge loss of flora and faunal diversity and the climate change is no less 

adverse result. Most of the indigenous species of global palms and rattans are recently 

enlisted under various threatened category by IUCN Red list.  Many conservation 

measures are to be taken to deal with the circumstances. Conservation measures do not 

pose complete ban on palm utilization but more focus to be done on the sustainable use 

of palm resources. For conserving the palm species, some important steps has to be 

taken such as establishment of Palmatum in plant conservatories, growing in 

Horticultural institutes, commercial cultivation, planting as roadside trees and avenues 
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also can be grown as ornamentals. Greater awareness among the ethnic community in 

this regard should be made as they are the pioneer group of people utilizing the palm 

resources since long back.   

 

1.11. Research objectives  

Following are the research objectives of present dissertation: 

a. Preparation of the exhaustive list of wild and exotic palm and canes flora with 

their taxonomic revision from West Bengal. 

b. Understanding the phenology and reproductive potentials of rare and indigenous 

species under study. 

c. Record of traditional knowledge and economic utility of different species of 

palms and canes. 

d. To understand the physical Threats and Conservation status of indigenous palms 

and canes of West Bengal. 
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STUDY AREA – 2 

2.1. Introduction  

West Bengal is 13
th

 largest state in India connecting the entire North eastern part with 

the rest part of India. The Eastern Himalayan regions of Darjeeling and Kalimpong 

districts lies in the North of the state West Bengal and the Bay of Bengal is at the south. 

In between them, the main river Ganga flows eastwards along with its main tributaries.  

The Hooghly River flows south to arrive at the Bay of Bengal. In 1947, the state of 

West Bengal was created with 14 districts, now the state divided into 23 districts. At 

present 341 blocks, 66 sub-divisions, 6 municipal corporation and 121 municipalities 

present in West Bengal. 

2.2. Location and Geography 

The State lies between 21° 45' – 27° 16' N latitude and 85° 55' – 89° 56' E longitude, 

covering a geographical area of about 88,752 sq. km. It is bounded on the north by 

Sikkim and Bhutan, on the east by Assam and Bangladesh, on the south by Bay of 

Bengal on the west by Bihar, Jharkhand and Orissa and on the North West by Nepal. 

The periphery of West Bengal is bounded by Sikkim and Bhutan, and on the East by 

Assam and Bangladesh, the Bay of Bengal forms the southern boundary and on the 

Western part bounded by Orissa, Bihar and Nepal. The state has 23 administrative 

districts grouped under three divisions. The districts Bankura, Birbhum, Hoogly and 

Midnapore came under Bardhaman Division, where as Calcutta, Howrah, Cooch Behar, 

Darjeeling, Jalpaiguri, West Dinajpur and Malda were kept under Jalpaiguri Division. 

In order to facilitate administrative control the district 24 Parganas with high density of 

population and having an international boundary with Bangladesh has been divided into 

two more districts as North and South 24 Parganas during recent years and in 1992 

West Dinajpur has been further divided into South and North with their respective 

headquarters at Balurghat and Raiganj. Due to an increase of density of population with 

more than 400/ sq. km the state is under a severe threat of land use pattern and 

eventually human habitation and related activities. It is, therefore, obvious that due to 

such intense biotic factors good deals of natural habitats for plants are getting extinct. 

But still some National parks and Wildlife Sanctuaries play vital role in preserving 

flora and fauna. 

https://en.wikipedia.org/wiki/Bay_of_Bengal
https://en.wikipedia.org/wiki/Ganga
https://en.wikipedia.org/wiki/Hooghly_River
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2.3. Soil 

Different types of soil were recorded from various topography of West Bengal. In order 

to differentiate the main recognizable soil types of the overall area of the state were 

grouped as (i) Alluvial soil (ii) Laterite (iii) Red earth and (iv) Tidal nature (Singh 

1971). Quality of the soil of Bengal have been studied in detail by Chatterjee (1940) 

where stress has been given on the general character of the soil while Champion and 

Seth (1968) performed details study on soil types of forest of West Bengal. Beside this 

general soil types of the state have also been outlined by Basak and Guha Bakshi 

(1977) while performing the floristic survey of West Bengal. 

Ganga alluvium soil which is the most fertile and forms due to the activities of the river 

Ganga and its tributaries from past geological history covering the largest area of the 

plain of West Bengal (28.921.3 sq. km) popularly known as Gangetic flood plains. The 

alluvial soil is remarkably fertile due to richness in mineral contains and organic matter 

and have been found to be most suitable for agriculture activities. Soil in the narrow 

alluvial strips bordering the laterite and red soil bed of the parts of Murshidabad. Soil of 

the district of Bankura, Bardhaman, Hoogly and Midnapur are very much different in 

texture and quality. The bulk of this soil type constitutes the riverine track of the 

Damodar and Kansai River and their tributaries bringing silt from the western plateau 

and laterite deposits. Such soil profiles are characterized by alternating sand beds and 

irregular stratification.  

The other important type of soil is representing by laterite which occupy an area next to 

alluvial. Laterite soils are poor in water holding capacity and are mainly spread along 

the undulating stretches of well drained land of the western districts (Purulia, Bankura, 

Birbhum) bordering in the northern part of the state.  

The kinds of soil transported from the laterites towards the eastern flanks of the districts 

under Bardhaman Division, excluding Howrah and Hoogly, are known as Red Earth or 

Red Soil and are physically laterite alluvium in nature. Considerable area under Rath 

Plain and the Barined tract of Malda and West Dinajpur has deposition of Red Earth. 

The soil of the nonspecific composition deposited at the foothills of Darjeeling-

Kalimpong Himalaya particularly Tahsil and Jalpaiguri district are classified as Terai 

Soils. This kind of soil is acidic in nature and plant nutrients and organic matter. The 

physical feature of Western part of Rarh Plain in the districts of Midnapore, Purulia, 
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Bankura, Bardhaman and Birbhum show undulated rocky terrain of Archaen Gnesis 

and other metamorphic rocks as well as coal belts of Gondwana specially in 

Bardhaman district. Laterite soil together with red alluvium and gravels get interspured 

due to penetration of the spurs of the Chhotanagpur Plateau and low hilly areas bring a 

marked change of the topographical view in the districts of Purulia and Bankura. 

Laterite fringe and laterite debrises are also noticed at the Hoogly district (Basak and 

Guha Bakshi 1977). The plains of Northern half of 24-Parganas and Howrah mark the 

formation of matured delta and active sections constitute the South Sundarbans and 

new islands amidst the creeks. Great thickness of alluvium in most of the plain districts 

of West Bengal has also been mentioned by others Randhawa et al., 1964. 

2.4. Drainage System 

West Bengal is blessed by various perennial big and small river systems coming from 

Sikkim, Bhutan Himalaya and Chhotanagpur plateau which finally meets with Bay of 

Bengal. The state has gradual slope from the north to the south and also from western 

side to east. The lowest height of the western boundary is marked by the point of entry 

of river Ganga after rounding the Rajmahal hills between Murshidabad and Malda 

districts after bifurcating near Dhulian in Murshidabad, one turns to the South as 

Bhagirathi and the other flows to Bangladesh.  

The Bhagirathi river after demarcating the two main divisions viz. Bardhaman and 

Presidency divisions of West Bengal, finally confluences at Bay of Bengal under the 

name Hoogly. The origins of plain along the course of Bhagirathi are associated with a 

long history of geological events and have been variously interpreted (Spate 1957; 

Anderson 1959). The lowland lying in the South of Midnapur that stretching towards 

West of the river Bhagirathi-Hoogly though not a part of delta proper is also flat 

(Chatterjee 1940) with a gentle elevation towards the west. The major part of the plain 

covering the lower Ganga plain in West Bengal can be broadly divided under: i) The 

Northern peradelta of the Ganga and Barind tract in West Dinajpur and Malda districts. 

ii) The western part of state consisting mostly laterite plain and of Red Earth (the Rarh 

areas) and the Contai Coastal strip of the land. The latter along the sea coast is 

characterized by frequent sand dunes and salt marshes mingled with each other (Ghosh 

1976). The marshes were formed behind well developed sand bars; shifting sand dunes 

of great dimensions have a tendency to blow landwards with high velocity wind and 
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encroach upon the lands under cultivation. It is not uncommon also to witness the 

coastline being eroded by the action of sea waves. iii) The extensive plains of the 

proper Ganga delta having a span of 40-80 km on both sides of the river Bhagirathi 

further subdivided into Meribund area of Murshidabad, Nadia, Hoogly and Howrah.  

The entire land area to the west of the Bhagirathi being gradually elevated towards west 

all the rivers in Bardhaman divisions have a course of their flow from west to east or 

south-east, where as all the rivers cast of the Bhagirathi flow north to south with a 

minor slant towards the east except the Jalangi and Churni in Nadia which have their 

flow westwards into the Bhagirathi Basin. The western region of the state is flanked by 

the coalesced fans of seasonal flashy terrent tributaries of the Ajay, Damodar, 

Mayurakshi, Kangsabati, Rupnarayan and Haldi, all of which fall to a dead delta zone 

along the Hoogly river bank (Singh 1971; Basak and Guha Bakshi 1977). The 

physiography of the changing rivers like the Ganga, Damodar and others, explains the 

mode of formation of the surface of the plain in the southern part of West Bengal (Sen 

1968). The rivers in the north of the state have their origin from the Himalayas which 

after flowing through a short distance within the districts north of Bhagirathi-Padma 

enter Bangladesh. The Teesta, Jaldhaka, Mahananda, Nagar, Torsa, Atrai, 

Punarbhaba, Hulia, Sahu, Shankosh, Garati beel, Katham bari beel, Sursuti beel, 

Jaulapara beel, Domohani beel, Magurmari, Santragachi jheel, East Kolkata wetlands, 

Jhilimili lake of Bankura etc. are some of the notable rivers and water bodies that drain 

out massive water during rainy season from their catchment in the Himalayas causing 

devastating floods in Jalpaiguri, Cooch Behar, Malda and West Dinajpur districts. 

Many dry riverbeds with boulders, pebbles and sand is a common feature in the 

northern part carrying thin flow of water in dry summer and which come  into spate 

during  monsoon. Indication of the remnants of old river beds is not uncommon in some 

of the districts of central West Bengal which from long stretches of marshes and small 

lakes. These are commonly known as Jheels and Beels and most of them are gradually 

utilized for temporary seasonal cultivation. Distributaries of the old river system 

occurring in the district of South 24-Parganas have converted the famous part of 

Sundarbans into an intricate network of tidal water system towards the sea. However, 

the salinity in the Hoogly River has been considerably reduced since the Bhagirathi is 

being fed by freshwater after constructing a barrage at Farakka between Murshidabad 

and Malda. 
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2.5. Agro Climatic zones 

The climate of West Bengal is principally tropical type. Tropic of Cancer passes 

through the northern part of the districts of Purulia, Bankura and Nadia due to which 

hot summer prevails in major parts of the state. Except for a short duration of 3–4 

months from late November to the end of February, winter is very mild and pleasant in 

the state. However, the mountain region in the northern districts of Darjeeling and 

Kalimpong are cold throughout the year due to high altitude locations. But on account 

of high percentage of atmospheric humidity feeling of cold is more in hilly regions. 

According to classical traditions the state of West Bengal enjoys following seasonal 

variations Summer, Rainy, Autumn. Mild winter, severe Winter and Spring. Practically 

only for clearly well marked seasons with a brief pause of Spring are observed namely 

the Hot season (April to June), the Rainy season (July to August), the post Monsoon 

season (September to November) corresponding to Autumn and Winter season 

(December to March). In West Bengal though broadly four seasons have been taken 

into consideration as major climate periods (Ghosh 1947) the Spring is remarkably 

pronounced with onset of Southern Wind from the Bay of Bengal. The flow of wind is 

very strong near coastal region during hot summer that causes the formation of shifting 

sand dunes. Following such hot spell, the water laden monsoon clouds reach the state 

generally by the second week of June. The hot season continues from March to June 

with the day temperature fluctuating from 38° C to 45° C in different parts of the state. 

The highest temperature with comparatively low humidity is recorded in the fringes of 

the plateau extended within West Bengal particularly in Purulia, Bankura and the 

Durgapur-Asansol industrial belt which is also extremely dry due to complete 

deforestation for developmental activities. The nights, however, bring pleasant relief 

with the cool sea breeze flowing with moisture from the Bay of Bengal. As a result of 

high temperature often troughs of low pressure and formed on the plains causing 

sudden and forceful storms accompanied by lightning and thunder showers and  are 

locally named as Kalbaisakhi, which often cause damage to the ripening fruits during 

the months of May to July. Though such storms brings heavy loss but at the same time 

they are beneficial to agricultural operations and also help the summer fruits to receive 

adequate sap the better development. The rains also help in ploughing land in 

preparation for the main monsoon crop of paddy and June and also in ripening of the 

early paddy crop. The Darjeeling and Kalimpong districts due to its altitude (Ave. 1900 
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m) are comfortably cool during summer. The higher reaches however, often get 

enveloped in dense fog and help in the growth of luxuriant and rich temperate flora of 

the district. 

The monsoon in West Bengal approaches with gorgeous preparation accompanied by 

cohorts of dense blue-black clouds generally by the middle of June. However, flash 

rains, pouring flooding water before the onset of monsoon are also experienced. The 

short spells rain start arriving before the major break of monsoon rains about a fortnight 

ahead and brings down the heat of summer with a pleasant break. The rains in West 

Bengal are solely caused by the current of South West Wind which brings the moisture 

laden clouds from the Bay of Bengal. The rain bearing clouds after moving northward 

gets obstruct by the barrier of Himalayas and pour down heavily on the mountains and 

the foothill areas of Duars. As such the average rainfall in the state being about 125 cm 

during the year. The mountains receive more than 1780 mm. The seasonal rainfall in 

Darjeeling area is generally above 3500 mm where as Duars receives about 3000 mm. 

In the western plateau the rainfall is less than 1500 mm per year. Particularly during 

winter months the atmospheric humidity (Fig. 9 &12) in these districts also comes 

down to very low and extreme dryness prevails from November to March when rainfall 

is only 1.0 mm to 25 mm. Particularly the districts of Bankura and Purulia are in a 

permanent state of extreme drought condition and the way of improving the agricultural 

crop is through irrigation. Monsoon in West Bengal sometimes shows some interesting 

features of variability and sudden breaks in rainfall is not uncommon and flooding 

heavy downpour is also experienced during the end of the monsoon. The states 

bordering the northern part of the Bay of Bengal, including Bangladesh, are prone to 

worst and devastating cyclonic conditions during September to November. Very often 

the low pressures created in the Bay of Bengal during those months develops into 

furious cyclonic storms accompanied by heavy rains and slashes the life and property 

of the coastal states including the districts in the southern part of the state. 

The winter is mild over the plains and lasts for about three months when average 

temperature does not drop below 15°C (Table 5). The season is accompanied by a cold 

and northern wind which appreciably causes lowering of the humidity (Fig. 12 & 15) 

level. However, short spell of smart rains with cloudy days are experienced during the 

end of December and in the 1
st
 week of January due to incursion of the western 

monsoon coming all the way from the Arabian Sea. The weather becomes warmer by 
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the middle of February which marks the welcome arrival of a short period of spring in 

the state and fresh greenery with new foliage proclaims in this period. Most remarkable 

flowers noticed in these regions are Bombax (Mather), Crataeva nurvula (Barun) etc. 

Sweet smell of blooming Magnifera indica (Aam), Citrus sp., Michelia champaka 

(Champa), Jasminum spp., abounds under cultivation in the gardens and forests. But the 

mellow season is too short and summer heat sets in from April, and seasonal cycle rolls 

once again. A summarized normal climatic data during 2013-2018 as recorded by the 

Meteorological Department at Alipore observatory is diagrammatically represented 

from four climatic regional stations of West Bengal. 

The state (Map 5) is divided into the following five broad geographical regions: 

1. The Darjeeling Himalaya 

2. Terai – Duars region 

3. Western undulating highland and plateau 

4. North and South Bengal plains 

5. Gangetic Delta 

Palms in nature appear in multifarious forms and structures. Numerous structural 

features change in Palms during its growth till flowering and fruiting.  

 

Map 5: Location of West Bengal (source: www.google.co.in) 

 

The exotic palms after introduction in the new environment also show some changes in 

their phenological behavior, for example palms of equatorial regions after their 

http://www.google.co.in/
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introduction in the higher latitudes and grown for a longer period of time and their off 

springs raised from the acclimatized seeds show change in their seasonal production of 

leaves and inflorescence and development of flowers and fruits. Till date, no 

importance was given on recording these very important phenological changes in the 

introduced palm species.  A study on their taxonomy, ecology and ethnobotany is 

considered a very important and pertinent subject. A detail inventory is therefore 

necessary dealing with taxonomy, ecology, phenological peculiarities of some 

interesting palm species and economic aspects of palms on one hand, and the threat 

posed to certain species of indigenous palms by over exploitation and habitat changes 

on the other. The humidity, temperature and rainfall graph patterns of West Bengal 

(Map. 5) of five broad geographical regions mentioned above are described below. 
 

2.5.1. Darjeeling-Kalimpong Himalaya 

The Darjeeling – Kalimpong Himalaya region lies on the extreme northern boundary of 

West Bengal and includes two districts 1. Darjeeling district with four sub-divisions 

(Map. 6) i.e., Darjeeling Sadar, Kurseong, Mirik and Siliguri subdivision and 2. 

Kalimpong district with three blocks i.e., Kalimpong – I, Kalimpong – II 

and  Gorubathan. A number of mountain ranges and deep river valleys are the unique 

features in this region. Geographically, it is located between 26°31'05" N 

129°21'24.2"E latitude and 87°59'30"N to 88°53'24"E longitude. Teesta, Rangeet, 

Mechi, Balason, Mahananda, Lish, Gish, Chel etc. are the important rivers and rivulets 

of the district. The rainfall of Darjeeling-Kalimpong Himalaya was recorded higher in 

July (781mm) 2012 and lowest rainfall in December (7mm)  2017 and temperature was 

recorded higher in June (22 
o
C) 2011 and lowest in December (-4 

o
C) 2017 (Table 3 & 

4 and Fig. 13 & 14). 

 

Map 6: Darjeeling-Kalimpong Himalaya (source: https://earth.google.com.) 

https://en.wikipedia.org/wiki/Darjeeling_Sadar_subdivision
https://en.wikipedia.org/wiki/Mirik_subdivision
https://en.wikipedia.org/wiki/Siliguri_subdivision
https://en.wikipedia.org/wiki/Kalimpong_II_(community_development_block)
https://en.wikipedia.org/wiki/Gorubathan_(community_development_block)
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Table 3: Temperature of Darjeeling-Kalimpong Himalaya throughout the year 2006–

2017 

 

 

 

 

Fig.13: Annual temperature of Darjeeling-Kalimpong Himalaya region (2006–2017) 

 

 

 

Month 
Year 

Mean maximum average 

temperature(
o
C) 

Mean minimum 

temperature (
o
C) 

January 2006 11 5 

February 2007 13 7 

March 2008 16 8 

April 2009 18 10 

May 2010 20 11 

June 2011 22 13 

July 2012 19 14 

August 2013 20 14 

September 2014 20 15 

October 2015 19 12 

November 2016 16 7 

December 2017 10 -4 

Annual average 14.9 9.33 
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Table 4: Rainfall of Darjeeling-Kalimpong Himalaya throughout the year 2006–2017 

Month Year Average Rainfall (mm) 

January 2006 19.7 

February 2007 24.1 

March 2008 47.7 

April 2009 115.8 

May 2010 197.2 

June 2011 570 

July 2012 781.7 

August 2013 635.3 

September 2014 437.3 

October 2015 122.5 

November 2016 23.5 

December 2017 7 

Annual rainfall                                                      248.48 

 

 

 

Fig.14: Rainfall (mm) of Darjeeling-Kalimpong Himalaya (2006–2017) 
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2.5.2. Terai – Duars region 

Terai and Duars are spreading through the districts of Jalpaiguri, Alipurduar and plains 

of Darjeeling are taken as study area for the present dissertation. A belt of moist forests 

passes along the study areas, at the foot of the majestic Himalayas. The undulating 

Terai and Duars (Map 7) landforms and temporary or permanent virgin elaborate 

wetland systems are forming a mosaic of tall grasslands, savannas, evergreen and 

deciduous forests. The slope of the study area is gentle from north to south and located 

at 25º 57' to 26° 36' N latitude and 89° 54' to 88° 47' E longitude (Terai) and 26°.16' to 

27°.00' N latitude and 88°.04' to 89°.53' E longitude (Duars) with altitudinal range 

varying from 80 to 100 m above mean sea level. The entire region is made up of sand, 

gravel and pebbles laid down by major and minor river and/or stream (Khola or Jhora) 

systems like Teesta, Torsa, Jarda, Raidak, Jaldhaka, Sankosh and several other small 

rivulets coming from the Darjeeling and Sikkim Himalayas and also from the 

neighboring countries Nepal and Bhutan. The river Teesta has divided this entire area 

into two parts and the western part is referred as Terai whereas the eastern part is 

named as Duars or Dooars. Based on forest types and nature of soil formation the 

Duars region can be further subdivided into the small parts, like Siliguri area as 

Western Duars, the middle or Jalpaiguri part as Central Duars and the easternmost end 

part of Alipurduar is referred as Eastern Duars.    

 

Map7: Terai and Duars (Source: www.jalpaiguri.gov.in) 

http://www.jalpaiguri.gov.in/
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Table 5:  Annual temperature in Terai-Duars region (Source: meteorological 

Department, Jalpaiguri, India) 

Month Year 
Mean maximum  

Ave. temperature (
o 

C) 

Mean minimum  

Ave. temperature (
o
C) 

January 2006 20 3 

February 2007 23 3 

March 2008 23 9 

April 2009 26 16 

May 2010 27 14 

June 2011 29 11 

July 2012 28 16 

August 2013 31 17 

September 2014 28 16 

October 2015 29 11 

November 2016 25 6 

December 2017 22 5 

Annual average 25.91 10.58 

 

 

 

Fig. 15: Annual temperature of Terai-Duars region (2006–2017) 
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Table 6: Annual rainfall in Terai-Duars region during 2006 – 2017 (Source: Meteorological 

department, Jalpaiguri, India) 
 

 

 

Fig.16: Annual rainfall of Terai Duars region (2006–2017) 

 

2.5.3. Western undulating highland and plateau 

The entire Purulia district and western part of Bardhaman, Bankura and East and West 

Medinipur districts constitute the western undulating uplands and plateaus. This area is 

the extension of Chotonagpur plateau. Among the hills rising above the general level of 

plateau Ayodhya, Panchet, Bagmundi of Purulia district and Susunia and Biharinath of 

Bankura district are worth mentioning. Gargaburu of Ayodhya hills is the highest peak 

Month Year Average Rainfall (mm) 

January 2006 19.7 

February 2007 24.1 

March 2008 47.7 

April 2009 115.8 

May 2010 197.2 

June 2011 570 

July 2012 781.7 

August 2013 635.3 

September 2014 437.3 

October 2015 122.5 

November 2016 23.5 

December 2017 7 

Annual rainfall 248.48 

⸰

c 



51 

(677 m) of this region. The dominating soil type of this area is basically red-lateritic. 

The average daily temperature during summer varies between 26–39° C. Sometimes 

temperature raises upto 48° C and in winter average temperature remains 13° C which 

sometimes drops down to 5° C (Fig. 17) and rainfall ranges between 16.5 mm to 315.5 

mm (Fig. 18). 

 

 

Fig. 17: Annual temperature of Western undulating highland and plateau  

(2006–2017) 

 

 

 

Fig.18: Annual rainfall of Western undulating highland and plateau 
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Fig. 19: Humidity of Western undulating highland and plateau 

2.5.4. North and South Bengal plains 

The river Ganga divides the West Bengal plain into North and South Bengal plains. 

North Bengal plains include Coochbehar, Alipurduar, Jalpaiguri, Uttar and Dakshin 

Dinajpur and Malda districts. On the other hand, South Bengal plains include 

Murshidabad, Nadia, Birbhum, Hooghly, Howrah and some parts of Bardhaman, 

Bankura, E and W Medinipur, North and South 24–Parganas districts. Soil of this 

region is generally alluvial. Lateritic soil also occurs in some areas. The average 

summer temperature remains between 36–38° C and average winter temperature is 

15°C (Fig. 10). The average rainfall is 250 cm in North Bengal plains and ranges from 

150–200 mm in the plains of South Bengal (Fig. 11). 

 

Fig.20: Annual temperature of North and South Bengal Plains (2006–2017) 
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Fig.21: Rainfall of South Bengal Plains (2006–2007) 

 

 

Fig.22: Humidity of North and South Bengal Plains 

 

2.5.5. Gangetic delta 

The Gangetic delta includes Sundarban area in South 24 Parganas district. The area has 

many creeks and tracts of lowland, marshy places and wide river openings. Soil is 

usually saline. Sandy soil predominates on islands, river beds and on the bay coast. The 

climate is hot and very humid. The average temperature is 20° C in winter and 28° C in 

summer (Fig. 23).  Annual rainfall varies between 180–200 mm (Fig. 24). 
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Map 8: Gangetic Delta (source: https://earth.google.com.) 

The West Bengal is unique in having a complete physiographic ecological continuum 

between the tropical, subtropical and temperate forest zones with the most interesting 

floristic diversity from the coastal mangrove to high altitude sub-alpine areas. 

 

 

Fig.23: Annual temperature (˚C) of Gangetic Delta (2006–2017) 
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Fig.24: Annual rainfall (mm) of Gangetic Delta (2006–20017) 

 

Fig.25: Humidity of Gangetic Delta (2006–20017) 

2.6. Survey areas for Ethnobotany 

Ethnobotany is the study of a native plant and their daily life uses through the 

traditional knowledge of ethnic communities. The good number potetial villages and 

localities / settlements namely Tamkule, Dhajea Busty, Moonda kothe, Salim Bong, 

Tukvar Tea Garden, Lebong Tea Garden, Ging Tea Garden of Darjeeling Himalaya 

and Bengdubi Tea garden, Munda Basti (Assam-more, Jalpaiguri), Banabasti 
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(Lataguri), Nagrakata, Paschim Satali, Satali Tea estate, Lachu Bhita, Purba Madati, 

Jhavaguri Chhat, Baragharia, Dakshin Barajhar, Uttar Paitkapara, Uttar Dhalkor, 

Samuktala, Baniapara,  Latabari, Sibkata, Khoardanga, Panbari, Sankosh Tea 

Garden, Raidak Tea Garden, Raja Bhatkhawa, Dalgaon, Totopara, Ghoramara, 

Salkumar and Mahakalguri etc. of Terai and Duars and Jarkhali, moukhali, 

Hinchakhali, Nikarighata, Pathan Khali, Kamarpara, Daria, Uttar Aungodbaria, 

korakathi of Sundarban area  and Ballabhpur, baradiha, galundi, Angora, balishwar, 

Barasat etc. of Western undulating  high land and plateau and some tribal villages of 

Central Bengal were selected and surveyed carefully.  The ethno-botanical studies and 

the purpose of the study was to recorded the traditional knowledge of the indigenous 

ethnic communities like Rabha, Toto, Munda, Mech, Santal, Oraon, Murmu, Mahato, 

Munda, Lepcha, Sherpa, Khas, Manger, Sundar, Newar, Kami, Damai, Darji, Kirat 

Dukpa Tamang, Chettri, and Malpahari are the inhabitant in those villages were 

seriously interviewed and noted the shared information about the palms and canes 

utility.  

2.7. Vegetation Outline of West Bengal 

The main landmass of West Bengal plains (excluding the northern Himalaya and Sub- 

Himalaya tract and the drier projections of the Bihar plateau in the western boundary) 

and the southern estuarians forests of the Sundarbans are derived from the Gangetic 

Delta and alluvial deposits of the tributaries of the Ganga and Brahmaputra where 

cultivated lands dotted with villages having varieties of plantations form the main 

feature of the vegetation.  

In recent years several district floras and floristic accounts have contributed significant 

aspects of this vegetation and the constituent elements of the vegetation and their 

controlling factors are narrated as under. 

2.8. Vegetation and Forest Types of West Bengal  

The varied and unique physical features in the state gives rise to 5 well defined phyto- 

ecological zones to support corresponding typical vegetations, these are 1.  Darjeeling 

Himalayan region, 2. Terai and Duars region and the adjacent plains, 3. Vast alluvial 

(North and South Bengal) plain on both sides of the Bhagirathi and its northern and 

western tributaries, 4. The Western undulating highland and plateau and 5. Mangrove 



57 

forest (Gangetic Delta) of Sundarbans mainly restricted to South 24-Parganas. In the 

broad outline of the areas mentioned above certain subdivisions of forest types and 

vegetation patterns have been further classified after critical analysis by the ecologist 

and plant sociologists (Champion and Seth 1968; Naskar and Guha Bakshi 1987; 

Malick and Gamble 1875). However, the present picture of the vegetation pattern and 

forest types in the entire state is not the same as in the past and has undergone 

considerable modification due to continuous stress of intense bio-edaphic factors 

(Basak and Guha Bakshi, 1977) which have been operative markedly during the last 50 

to 60 years. Apart from those mentioned above the other typical plant groups belonging 

to the aquatic members, weed elements horticulture and cereal crops along with 

components of forestry development also have markedly changed the vegetation in 

terms of quality and quantity and the details are treated under separate headings.  

The vegetation pattern of West Bengal particularly that of the Lower Ganga Plains has 

been worked out and shows quite interesting features (Chaudhuri et al. 1962). 

Anatomical studies of the excavated wood from deep core have indicated the existence 

of a dominating mangrove forest which at present has migrated only to the southern 

part of the 24- Parganas (Ghosh 1941; Ghosh and Neogi 1958). 

2.8.1 Vegetation of Darjeeling Himalaya and Terai-Duars 

2.8.1.a. Temperate forest 

The temperate forest zone of Darjeeling Himalaya shows also a characteristic 

distribution of scrub forest communities.  In this zone the common plants like Pinus 

griffithii or sapling of Quercus lamellose, Lithocarpus pachyphylla, Quercuss lineate 

etc. are available. Among the temperate forest there are several forest includes savana 

type indicate several plants and grasses like Saccharum spontaneum, S. procerum, S. 

bengalensis, Cynodon dactylon, Leersea hexandra etc. and other mixed plain forest 

types with flora like Sorea robusta, Acacia ferruginea, A. intsia, Litsea lacta, Pueraria 

tuberose, Bauhinia anguinea, B. malabarica, B. purpurea, Calamus sp., Daemonorops 

sp., Plecotocomia sp., Dalbergia foliosa, D. motorium, D. pulchellum etc. 

2.8.2. Vegetation of North Bengal 

Out of the five vegetational zones of West Bengal mentioned earlier, the forest types 

and floristic composition of the mountainous Darjeeling including its plain areas being 
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greatly influenced by the Himalayan elements, its vegetation has been dealth with 

separately in the preceding part of this chapter, though it is situated in North Bengal.  

The works mentioned above also created interest in subsequent workers like Sikdar 

(1984) published an account on the Baikunthapur forest division of Jalpaiguri district. 

Based on the composition and distribution of the floristic elements of North Bengal, he 

described forests into five categories and their typical components are as under: 

2.8.2.a. Semi- evergreen forests: Common species like Alstonoia scholaris, 

Bauhinia variegata, Castanopsis tribuloides, Cinnamomum obtusifolium, 

Eugenia formosa, Litsea salicifolia, Meliosma simplifolia, Syzygium cumuni etc. 

Forests of such types are found in small patches near the rivers or streams. 

 

2.8.2.b. Moist deciduous forest: This kind of forests are described under moist 

tropical forest type and categorized under Sub-Himalayan secondary wet mixed 

forest. The principal genera found in these forests are Elaeocarpus, Eugenia, 

Dysoxylum, Litsea, Machilus etc. Extensively growing climbers of Vitaceae are 

frequently found to grow on those trees and make an entangled lattice of 

climbers. Some of the well represented trees and other associated shrubby 

elements are Alphanamixis polystachya, Callicarpa arborea, Caseria vareca, 

Phlogacanthus thyrsiflorus, Aporosa roxburghii, Maesa indica, Styrax 

serrulatum etc. 

 

2.8.2.c. Dry deciduous forests: The vegetation in this forest type according to 

Champion and Seth (1968) is recognized as East Himalayan moist mixed 

deciduous forest where Shorea robusta is frequently found growing along with 

various other tress and shrubby elements and the floor is densely covered with 

grasses following burning of ground cover. Along with dominating Shorea 

robsta other commonly growing species are Lagerstroemia parviflora, 

Stereopermum personatum, Wrightia tomentosa, Stercullia villosa, Malotus 

philippensis, Erythrina stricta, Bridelia stipularis, Ziziphus rugosa and 

straggling shrubs like Holmskiodia sanguine, Celastrus paniculatus etc. 

 

2.8.2.d. Sal forest: The forest of Shorea robusta in the aforesaid division and in 

general are in plantation by the state forest department and found in most of the 
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forest ranges. Common associates of this type of forests are Lagerstroemia 

parviflora, Sterculia villosa, Morinda angustifolia, Maesa indica, Terminalia 

bellirica, Schima wallichii, Aphanamixis sp., Earnthemum splendens, 

Strobilanthes capitatus and others. 

 

2.8.2.e. Grass lands: Impressive grassy terrains are found mainly along the 

river banks where in presence of moist habitat in low lying areas support 

luxuriant and thick grasses like Saccharum spontaneum, S. procerum, 

Phragmites karka, Agrostis ravennae etc. 

2.8.3. Vegetation of the Western Periphery of West Bengal 

Due to extension of the floristically rich hilly plateau of Bihar and Orissa along the 

western boundary of West Bengal the vegetation in these areas of the bordering 

districts viz. Birbhum, Bardhaman, Bankura, Purulia and Midnapur represents a distinct 

type of flora related to the adjoining drier areas of the two States. Moreover, the 

undulated stretch of sub-montane topography drained by the distribution and 

establishment of plants uncommon for the Lower Ganga Plains. Many species of 

Peninsular and Terai Himalayan distribution occurring in this strip have rendered the 

vegetation quite interesting for the phytomigratory influence on the distribution of 

species in the marginal areas. The eastern and south-eastern parts of land of the districts 

with a gentle slope have gradually merged in the Gangetic Plain of alluvium and here 

the flora is similar to the plain of West Bengal. 

2.8.4. Vegetation of the Mangrove Forests of the Sundarbans 

The most impressive and interesting forest vegetation with which West Bengal has 

been endowed is the Mangrove vegetation of Sundarbans. This fascinating area which 

the state is retaining at present is only about one–tenth of the gorgeous forest occupying 

the estuarians creeks and islands of the world’s largest delta of erstwhile Bengal. Some 

of the most ideal conditions have rendered this forest a congenial habitat for harnessing 

the world fame Royal Bengal Tiger in the forest and a Tiger Reserve has been declared 

by the Govt. for protecting this race in the Sajnakhali Block of the Sundarbans. 

The flora of this wonderful forest was prepared by Heining (1896) who made thorough 

a collection of specimens of the mangrove to facilitate the task of publication of the 
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‘Flora of Sundarbans’ by David Prain (1930b). Apart from his rich gatherings Heining 

also studied about the vegetational cover and aspects of topography and ecological 

factors operative in this region.   The vegetation of Sundarbans further divided into two 

categories: 

2.8.4.a. Swampy mangroves: Swampy Mangrove are coastal wetlands flora 

in tropical and subtropical regions of Sundarbans. Where trees, shrubs and 

other plants growing in brackish to saline tidal waters, some common plants 

in these region i.e. Aegialitis rotundifolia, Aegiceras corniculatum, Amoora 

cucullata, Phoenix paludosa, Nypa fruticans, Heritiera fomes, Kandelia 

candel, Rhizophora apiculata, R. mucronata, etc. 

 

2.8.4.b. Tidal mangrove: The changing level of water regulates helophytic 

mangrove forest of Sundarbans and the biological diversity, lifeline for the 

whole tidal eco–system some common palnts like  Acanthus ilicifolius, 

A.volubilis, Caesalpinia crista, Clerodendrum inerme, Dalbergia spinosa, 

Derris scandens, Tamarix dioica etc. mainly found in tidal regions of 

mangrove region. 
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MATERIALS AND METHODS – 3 
 

3.1. INTRODUCTION 

As an approach to the present study, a well-planned exhaustive field works covering 

almost all the pre-dominant seasons throughout the year from various habitats were 

conducted since last five years. Detail information on each palms and rattans species of 

various habitats of West Bengal has been recorded carefully. The present dissertation is 

covering a number of aspects by using wide array of conventional methodologies that 

were adopted and has been discussed below: 

3.2. Floristics 

Extensive field surveys in different agro-climatic zone of the West Bengal in various 

pre-dominant seasons were executed during last five year (2013–2018). All the species 

of palms and canes and their population were recorded in details. To understand the 

actual and proper palm and canes diversity of indigenous species in wild habitat and 

exotic species in various parks and roadsides in this part of the country, following 

methodologies were applied using techniques basically devised by various authors (Jain 

and Rao 1977; Chowdhury 2009; Basu and Mondal 2013; Chowdhury et al. 2016; 

Mondal and Chowdhury 2018; Paul Chowdhury 2019) with some modifications 

wherever it was essential.  

3.2.1:  Sampling Specimens 

Leaves, cirus, inflorescence, infrutiscence parts of palms and canes were collected in 

bulk at random from different habitats round the year, covering all the three 

predominant seasons during 2013 to 2018. During specimens collection mostly 

flowering and fruiting stages were targeted for easy identification and good voucher 

specimens.  For this purpose in many cases repeated visit to the same spot were 

made sometimes even within a week. 

3.2.2: Record of Field Data 

During collection, palm and cane specimens were tagged properly and necessary 

field data like colour on different plant parts including flowers, absence or presence 

of exudates, scent / aroma, habitat structure, association, population structure, etc. 

were recorded in the Field Note-Book. The ethno botanical uses of palms materials 
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were investigated through direct interview using some standard questionnaires to the 

local ethnic communities and village peoples and also observation on direct uses 

were recorded in the Field Note-Book. 

3.2.3: Processing and Drying of Specimens 

At the field camp or at the laboratory, the collected specimens are cleaned and 

trimmed suitably, displayed properly on blotters (blotting papers and old news-

prints) and then dried in wooden Plant Press. Before pressing, most of the specimens 

were treated with 6 % formaldehyde (HCHO) solution to avoid fragmentation of 

specimens and to eliminate chances of decomposition through fungal infestation. 

Soft plants parts are kept in a separate light-weight Plant Press, where the pressure 

was increased very slowly and much frequent change of blotters during the first few 

days of the drying operation. For other plants blotters were changed with regular 

frequency in a heavy wooden Plant-Press until drying. During moist season for 

proper drying a Hot Air Oven was used with temperature adjusted at 40–45º C. 

Generally specimens were completely dried out within one or two week time.  

3.2.4: Poisoning of Specimens 

After drying all the palm and cane specimens were poisoned with 6% ethanolic 

solution of Mercuric Chloride (HgCl2) and dried again in blotting papers for a day. 

3.2.5: Mounting and Labeling 

After poisoning, specimens were mounted on standard Herbarium Sheets. Later on a 

label was attached, in most cases, near the right hand bottom corner of the sheet, 

which bears the Field No, date and place of collection, scientific name, family, local 

name, field-characters and the name of the collector. Mounted and labeled 

specimens were stored temporarily in a steel cabinet for further use during the 

present dissertation. 

3.2.6: Identification 

After the mounting, specimens were taken under critical study and identified 

initially matched with the pre-identified specimens in NBU-Herbarium and also with 

character matching with the different Taxonomic literature by various authors (Prain 

1903; Basu 1992; Noltie 1994; Basu and Chakraverty 1994; Renuka 2011; Peters 

and Handerson 2014). Further confirmation of identification the specimen, several 
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virtual herbarium (K, TAI) and online floras were also consulted time to time. Some 

unidentified specimens were taken to CAL for matching with herbarium and consult 

with experts in palms and canes before finalization.  

3.2.7: Storing the Herbarium Sheets 

Among the entire prepared specimens, one set of voucher specimens were be 

deposited in the NBU-Herbarium against specific Accession numbers and the 

duplicates will be deposited at CAL Herbarium for future reference for global access 

and as the evidence of the present work. 

3.3. Growth Forms  

The secondary meristem activity that causes thickening of the stem in dicot plants is 

absent in palms. In palms, all tissues are formed by the activity of the terminal bud 

(meristem) and this is the reason why a palm does not grow in length until it attains its 

maximum girth. In spite of the absence of secondary growth activity in the stem, a 

number of palm species increase their girth by the expansion of the ground tissue 

together with the expansion of fibrous tissues which constitute the sheath of the 

conducting tissues. As these expansions of tissues are not restricted to any particular 

zone of the stem it is therefore termed as diffused secondary growth (Tomlinson 1961).  

Growth forms of different palms and canes were determined by observing how a palm 

species overcome the adverse environmental conditions. Growth forms were recorded 

as suggested by (Raunkiaer 1934; Basu 1994; Chowdhury 2009; Chowdhury and Das 

2013). 

3.4. Phenology and Mode of Pollination 

On account of the multifarious flowering behavior in palms it is difficult to study the 

phenology of the major groups in their natural habitat, which is required to a great 

extent in propagation, hybridization and ex-situ conservation of rare and endangered 

palms (Basu 1994). Studies of phenology and pollination technique of various palms 

were recorded through repeated observation on the different stages of the growth and 

development in their in-situ condition during the period of August 2013 to June 2018. 

During this study different phenophases of naturally growing palms  have been 

recorded, which includes germination / sprouting, leaf development, tiller formation, 

stem elongation, inflorescence emergence, flowering, fruit development, ripening of 

fruits and seeds and senescence have been noted for all palms species following the 
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conventional methods as suggested by different authors (Caprio 1966; Wang 1967; 

Leith 1970; Croat 1975; Basu 1991, 1992 and 1994; Sivaraj and Krishnamurthy 1989; 

Chowdhury 2009). Pollination types and agents were also observed and recorded on in-

situ condition. For the observation of phenology and pollination, Mahananda wild life 

sanctuary, Bangdubi Forests, Sundarbans (Jharkhali), Dalgawn forests, and other 

areas located within the campus of North Bengal University (Padmaja Park) were 

mainly visited and taken under study.  

3.5. Economic uses of Palm and Canes 

3.5.1. Traditional economic uses 

The indigenous people of the tropical world from the preindustrial period have an 

intimate relationship with the natural resources of their environment. Wild and 

cultivated plants and wild and domesticated animals both provided all the food and 

others they needed for living. For the worlds food source three most important plant 

families are grass family (Poaceae), the legume family (Fabaceae) and the palm family 

(Palmae/Arecaceae). The utility of these three plant families were known to human 

kind since the ancient time. 

Palms occupy a very important position among all economic plants, as they are one of 

the major sources of man’s food. One of the twelve plants basic to human nutrition is 

coconut, a palm.  Tender leaves, young inflorescence, pith of the stem, fruits and seeds, 

endosperm of many palms are edible and provide all the nutritive materials for healthy 

living. Species of wild palms and canes have also local and commercial uses as source 

of food, sugar, wine, oil, fibers and various other items of uses such as building 

material, furniture in the form of wood, cane, and leaves. Soft young leaves are also 

useful for making various household items. Due to high nutritive and medicinal values 

of the edible portion of coconut palm, Date palm and Areca palm, they are 

commercially cultivated. Local, medicinal, commercial and ethnic uses of indigenous 

palms however are more to be known through extensive survey, wide interaction and 

document research. Various authors (Basu 1991, 2012; Basu and Chakraverty 1994; 

Mondal and Chowdhury 2016, 2018) have been recorded food and medicinal uses of 

some indigenous palms and canes from this part of India. Now efforts were made to 

record some more information on different uses of indigenous palms, some are of great 

interest not earlier known.  
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Common uses of various semi wild, cultivated and domesticated palms and canes along 

with their economic values were collected from the existing published works of various 

authors (Basu 1991, 2012; Basu and Chakraverty 1994; Chowdhury 2009; Basu and 

Mondal 2013, 2015; Mondal and Chowdhury 2016, 2017, 2018) or by direct 

observation on uses of palms and cane based products. 

3.6. Ethno botanical Investigation 

The complete methodology for the ethnic uses of palms were primarily based on the 

interaction with the various ethnic communities of Darjeeling-Kalimpong Himalaya, 

Sub-himalayan terai-duars, plains of Bengal and western plateau. Peoples of various 

ethnic groups were directly using different parts of palms and canes in their livelihood. 

During study entire data regarding traditional uses of palms, canes and their mode of 

utilization were documented scientifically and properly photographed following the 

conventional methods as suggested by Jain 1981, 1987, 1991; Rai 2002; Sarkar 2011; 

Chowdhury 2015; Basu and Mondal 2015; Mondal et al. 2017). A set of questionnaire 

prepared based on the model (Jain 1991; Chowdhury 2009 and Sarkar 2011) for the 

present study. The extensive fieldwork were carried out in different villages of terai and 

duars, (Nishi Gunj), villages of Darjeeling and Kalimpong hills, South 24 Parganas, 

Bankura, North 24 Parganas in West Bengal. Enquiries were made on their daily life, 

food habit, fodder collection, occupation, health practices, medicines, trade, beliefs, 

rituals, ceremonies, traditions and customs using a pre-designed questionnaire. 

3.6.1. Observing the Daily Life 

Direct observation on the daily life in ethnic society including food and traditional 

liquor preparations, process of making of instruments for different activities etc. helped 

to record the related plants and to understand their uses much easily. The daily or 

weekly markets (haats) were also frequently visited to study the market ability of wild 

and cultivated palms as vegetables and other purposes to collected and/or produced in 

this area. During daily life observation several palms were recorded as edible plants, 

food plants, medicinal plants, fodder plants, and highly economic palms etc. 

3.6.2. Plants and their Economics 

The village dwellers are directly depending on many wildly grown economically 

important palm species. Such economically imperative palm species of the study areas 

were also recorded during survey. To execute this part of the work several literature on 
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various uses of different palms by various ethnic groups, as well as by local 

poor/village people were followed and discussed. Apart from that, data procured from 

literature were matched and authenticated with the same species from the present 

investigation through door to door interactions with local poor and ethnic people and 

tried to understand the commercial values of those palms materials especially in the 

local markets.  This part of the work was designed and executed by following workers 

like Kirtikar and Basu 1935; Chopra et al. 1956, 1969; Jain 1991; Basu 1992; Basu and 

Chakraverty 1994; Shah and Das 2002; Chowdhury 2009;  Sarkar 2011.  

3.7. Palm Destruction 

Being civilized we are very rapidly destroying our life land i.e. palm throughout the 

world due to several reasons. The visible physical threats were observed and 

documented from different forests of study areas. The reasons of palm degradation are 

categorized into two broad segments:    

3.7.1. Anthropogenic threats: The excessive human activities have led to the loss of 

palms were recorded and photographed. The palms were exploited in order to meet 

demands of humans. Duration of such activities was tried to measure through direct 

interaction with field workers during survey. 

3.7.2. Natural threats:  Most of the palms are solitary or cluster forming due to which 

cloud fixation occurs at its uppermost portion and consequently leads to the death of the 

palm. In hilly slopes several palm and cane population were destructed due to huge 

landslides. 

3.8. Conservation 

Palms conservation does not advocate a total stoppage of palm collection and 

utilization because this will deprive rural artisans and craftsmen from earning their live 

hood and the furniture industries will suffer causing unemployment and resentment. 

But to save the wild palms and canes species from their rapid extintion visible ex situ 

and in situ conservation measure taken by various authorities were observed and noted 

following methods adopted by some workers like Basu 1992; Basu and Chakraverty 

1994; Chowdhury 2009; Renuka 2011; Mondal and Chowdhury 2019. 
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INDIGENOUS PALM FLORA – 4 

4.1.  INTRODUCTION 

Vegetation is the most valuable gift of nature which provides us all kinds of essential 

requirements for our survival, including food, fodder, medicine, fuel, timber, resins, 

oils etc. Natural resources survey like floristic study plays an important role in the 

economic improvement of developing country (Ganorkar and Kshirsagar 2013). Beside 

this, floristic study of a particular region is also reflects the picture of natural 

assemblage of plants, which include total information on numbers of family, genus and 

species, dominant genera, dominant families and major life-forms occupying a 

particular habitat (Sasidharan 2002). Likewise, knowledge of the floristic composition 

of any place is the necessary pre-requisite for the study of various ecosystems. Palms 

diversity in West Bengal is one of the most important requisites, not only from the 

taxonomic view point but to increase of our knowledge also for the benefit of science 

and the society. Various natural reservoirs like in situ conservatories of West Bengal 

are quite rich in different species of palms and rattans. The plains, Gangetic delta, 

western plateau are the houses of few species of rattans and palms but the forested 

areas of northern plains, sub-Himalayan terai, duars and hills of Darjeeling-Kalimpong 

are very much rich in diversified palm and rattans species with quite a good population 

sizes. 

The earliest record of Indian palms appreciated in Hortus Malabaricus (Van Rheede 

1678) where only 9 palms species were described with figures. About 71 species of 

palms and rattans were recorded from undivided India by Sir J. D. Hooker in his book 

Flora of British India (1892 -1893). Later on, various authors had worked and 

published different books on palm flora in undivided British India. Martius 1839 in his 

Historia Naturalis Palmarum had described 15 species in Indian palms and Griffith had 

been published Palms of Britiish East India in 1850. In nineteenth century, Beccari’s 

(1908, 1913, 1914) had also been published series of monographs on palm flora of this 

region and Palms of British India and Ceylon was another important publication by 

Blatter (1926), gave huge information on local palms. After that, not much taxonomic 

works were not carried out till 1974 on palms. Botanical Survey of India, Howrah was 

studied considerable amount of work on the taxonomy and phytogeography of Indian 
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palms (Basu 1975). Some important scientific works (Table 7) regarding the taxonomy, 

phytogeography on Indian palms from different regions of India were published by 

various authors (Basu 1985, 1987, 1992, 1994; Thomas 1998; Renuka et al.  2003; 

Renuka 1999, 2011; Sreekumar 2005; Sreekumar et al. 2016; Joemon et al. 2008;  

Chowdhury 2009; Chowdhury 2017 Basu and Mondal 2013, Mondal and Chowdhury 

2016, 2018, 2019; Mondal et al. 2017a and 2017b, 2019) 

Table 7:  Previous works on palms with reported species number from India  

Sl. No Authors Year No. of Species 

1 Van Rheede 1678 9 

2 K. F. Martius 1832–

1853 

15 

3 William Griffith 1850 15 

4 J. D. Hooker 1892–

1893 

71 

5 O. Beccari 1906-

1918 

56 

6 S. K. Basu 1994 128 

7 C. Renuka 2011 102 

8 S. K. Basu (NE India)  2013 56 

 

Roxburgh (1814) and Voight’s (1845) first time acconted palms species among others 

in his catalogue of indigenous and exotic palms from the boundary of undivided 

Bengal. David Prain (1903) recorded about 26 species from undivided Bengal. A. T. 

Gages (1911) recorded indigenous and exotic palms of Bengal in the catalogue of Non-

Herbaceous Phangrogams. Sen & Naskar 1965) catalogue of Non-Herbaceous 

Phanograms also listed palms of West Bengal.  In recent times taxonomic delimitation 

of indigenous and exotic palms have been conducted in different regions of India and 

West Bengal by varius authors (Table 8). There were various district flora published by 

various author who also recorded a good number palm and cane species (Renuka 2011 

and Basu 2013). 
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Table 8: Authors worked on palm and canes in West Bengal 

Sl. No. Name of the Author Year 

1 William Roxburgh 1814 

2 J. D. Hooker 1892 -1893 

3 E. Voight 1845 

4 David Prain 1903 

5 A. T. Gages 1911 

6 J. N. Naskar 1965 

7 S. K. Basu and R. K. 

Chakraverty 

1994 

8 H. J. Noltie 1994 

 

Sub-Himalayan terai, duars, Darjeeling and Kalimpong hills of West Bengal are falling 

under the IUCN recognized ‘Himalaya Biodiversity Hotspot’ (Conservation 

International 2005). The vegetation of West Bengal is composed of all kinds of floral 

element including rich palms diversity (Chatterjee 1940).  Unfortunately, no any 

complete account of palm flora is available for this region. So, it is now imminent to 

record the palm flora of this region as the natural vegetation is dwindling very fast. 

Present present study attempted to investigate the detail status and phytogeography of 

palms in five broad geographical region of West Bengal. 

4.2. Result 

From the present survey the occurrence of 49 species belonging to 17 genera of 

indigenous palms and canes were recorded from the various natural habitats of West 

Bengal. Artificial dichotomous Keys for the recorded genera and species ware 

constructed based on significant reliable and easily observable vegetative, flower and 

fruit characters. All these species were enumerated below along with their sub-family 

and tribes, genus and species accompanied by local names, salient features, exsiccatus, 

availability status, flowering and fruiting periods and distribution. 
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4.3. Check List of recorded Indigenous Palms and canes 

Sub family: Coryphoideae 

Tribe: Corypheae 

Licuala peltata, Livistona jenkinsiana, Trachycarpus fortunei, Trachycarpus 

martianus, Corypha utan, Corypha taliera, Corypha umbraculifera, Phoenix rupicola, 

Phoenix acaulis, Phoenix loureirii, Phoenix sylvestris, Phoenix paludosa 

Tribe: Borasseae: 

Borassus flabellifer 

Sub family: Calamoideae 

Tribe: Calameae (Ecirrate) 

Calamus acanthospathus, Calamus arborescens, Calamus erectus, Calamus flagellum, 

Calamus floribundus, Calamus gracilis, Calamus guruba, Calamus leptospadix, 

Calamus longisetus, Calamus tenuis, Calamus viminalis, Calamus pseudoerectus 

Tribe: Calameae (Cirrate) 

Calamus inermis, Calamus latifolius, Calamus nambariensis, Calamus khasianus, 

Daemonorops jenkinsianus, Daemonorops teraiensis, Plectocomia assamica, 

Plectocomia bractealis, Plectocomia himalayana and Salacca secunda 

Subfamily: Nypoideae 

Nypa fruticans 

Sub family: Arecoideae 

Tribe: Caryoteae 

 Arenga micrantha, Caryota urens, Caryota obtusa, Caryota mitis, Wallichia disticha, 

Wallichia caryotoides, Wallichia oblongifolia 

Tribe: Areceae 

Areca catechu, Areca triandra, Pinanga gracilis, Pinanga griffithii 

Tribe: Cocoeae 

Cocos nucifera    
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4.4. Enumeration 

Key to the Sub-families 

1a.  Leaves palmate, costa palmate, rarely entire or pinnate (Phoenix), without spines 

or bristles on stem and leaf surface, flowers solitary, never in triads..……........    

……………………………………………………………………….Coryphoideae 

1b.  Leaves pinnate, bipinnate or entire or pinnate ribbed, reduplicate in folding, with 

spines or bristles on stem and leaf surface, flowers solitary or clustered, mostly in 

triads……………………………………………………………………………... 2 

2a.  Cirus or flagella present; flowers hermaphrodite or unisexual, rarely dimorphic, 

arranged single or in dyads…………………………………………...Calamoideae 

2b.  Cirus or flagella absent; flowers always unisexual, often dimorphic, arrange in 

triads or in pairs derived from triad…………………………………….Arecoideae 

Subfamily: Coryphoideae 

Key to the tribes 

1a. Leaves palmate, costa-palmate or entire, acanthophyll absent……………………...2 

1b. Leaves pinnate, leaflets induplicate folded, acanthophyll present….........Phoeniceae 

2a. Flowers hermaphrodite or polygamodiocious, rarely dioecious, if dioecious flowers 

not or only singly dimorphic, rachillae lacking deep pits; endocarp usually thin, 

crustaceous or cartilaginous..…………………………………………….Corypheae 

2b. Flowers dioecious, strongly dimorphic, staminate and sometimes pistillate flowers 

borne in deep pits form by the connation and adnation of the rachillae bracts; 

endocarp thick and hard…………………………………………………. Borasseae 

Tribe: Borasseae 

Borassus L., Sp. Pl. 2: 1187. 1753; Roxb., Pl. Coromaldel 98: 50. 1795 & Enum. Pl. 

221. 1841; Brandis, Forest Fl. N.W. C. Ind. 544. 1874; Prain, Beng. Pl. 2: 1092. 1903; 

Blatter, Palms Brit. East Ceylon 930. 1912; Uhl & Dransfield, Gen. Palm. 222. 1987; 

Zoysa, Fl. Ceylon 48. 2000. 
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Dioecious palms; leaves palmate or costa-palmate, induplicate. Staminate flowers 

solitary, usually in cincinnus of two to many flowers; stamens in male flowers exerted 

from the pits by the elongation of the floral receptacle between the calyx and corolla; 

pistillate flowers solitary, bracteolate; fruits 1-3 seeded with thick, hard endocarp.  

Distribution: The genus is cosmopolitan in distributed and the exact natural 

distribution of the genus is not sure due to its long history of cultivation. Five species of 

Borassus have been recognized and commonly occurs in Africa, Madagascar, NE 

Arabia, SW Asia, India, New Guinea and Australia. Borassus flabellifer is only 

representative of this genus in India. 

Note: The name of the genus originated from the Greek word ‘Borassos’ refer to 

‘inappropriately’, to the date palms. The genus can be recognized by the large stiff 

costapalmate leaves with both adaxial and abaxial hastula and by the large irregular 

teeth on the petiole. 

Borassus flabellifer L., Sp. Pl. 2: 1187. 1753; Becc. & Hook. f., Fl. Brit. Ind. 6: 482. 

1892; Mart., Hist. Nat. Palm. 3: 221. Pl. 108, 121, 162. 1823-1853; Dalzell & Gibson, 

Bombay Fl. 278. 1861; Prain, Beng. Pl. 2: 1092. 1903; Parkinson, Forest Fl. Andaman 

Isl. 268. 1923; Basu & Chakraverty, Manu. Cult. Palms in Ind. 71. 1994. ‘Tad, Taal’ 

[Fig. 26] 

Robust trees, 25–40 m tall, pleonanthic, dioecious; stem solitary, columnar, massive, 

1m in diameter at base, next 4m high conical, there after followed by cylindrical, 40–50 

cm in diameter, occasionally branched; upper part covered by leaf bases, lower part 

tough with ringe of leaf scars, base swollen, fringed with dense mass adventitious roots. 

Leaves strongly costspalmate, leathery, induplicate; leaf segments 60–80, arranged 

spirally, sheath open when young, later with a wide triangular cleft at the base of the 

petiole. petiole woody, 60–120 cm long, deeply channeled above, rounded below; leaf 

blade dentate at margins,  irregular, sub orbicular to flabellate, 1–1.5 m in diameter, 

divided along adaxial folds (induplicate), linear lanceolate, rigidly folded, bifid at 

apices with conspicuous interfold filaments. Male spadix massive, up to 2m long, 

consisting of about 8 partial racemes of three spike rachillae each; fleshy, 30 – 45cm 

long; bracts imbricate, spirally arrange. Staminate inflorescence branched, peduncle 

sheathed with open bract, upper subtending branches terminating in 1 – 4 rachillae, 

green to brown, catkin like, 24–50 cm long and 1.6–2.7 cm in diameter, rachillae bracts 
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forming pits containing a cincinnus of 4–8 flowers. Pistillate inflorescence usually 

spicate, sparingly branched, flower bearing portion 10–80 cm long with 4–2  solitary 

flowers arranged spirally; male flowers exserted from pits individually, 0.4–0.8  cm 

long, bracteoles 0.3–0.8 cm long, 0.1–0.4 cm wide; calyx 0.3 cm long, 0.15 cm wide 

and shallowly divided into three sepals, narrow cuneate; petals shorter than sepals, 

imbricate, petals lobes 0.1cm long, 0.1 cm wide; stamens 6 with very short filaments, 

0.2 cm long, 0.03 cm wide, anthers 0.05 cm long, linear; pistillode minute; female 

flowers, globose, entire, 3–5 celled, ovule basilar, erect, stigamas 3, sessile, recurved. 

Fruits massive, 6 × 14–6.5 × 16 cm, subglobose, rounded or flattened at the apex, green 

when mature, dark purple when ripe, epicarp coriaceous, mesocarp fibrous, pulp thick, 

yellow; pyrenes 1–4, 5–12 cm × 4.6–8 cm × 3.2–4.8 cm, young endosperm juicy and 

edible. 

Flowering: March – April Fruiting: July – September; sometimes flowering occurs in 

the month of November – December also. 

Status:  Abundant and frequent; Least Concern (Renuka 2011) 

Distribution: Borassus flabellifer mainly found in S & SE Asia (India, Sri Lanka, 

Bangladesh, Myanmar, Thailand, Malaysia, Indonesia, China, Vietnam). In India it is 

widely distributed in Andhra Pradesh, Tamil Nadu, Kerala and Orissa as a dominant 

semi wild palm and in West Bengal, throughout plains except hilly region. 

Ecology: Borassus flabellifer growing naturally in dried part of West Bengal. It also 

grows in per-humid and survives water logging areas. 

Specimen examined: West Bengal, South 24 Parganas, Canning. 20.10.2016, Mondal 

and Chowdhury, 1011 (Acc. No. 10185, NBU). Other specimens: Gangineni, Andhra 

Pradesh, 12.3.1985, male fl., Venkanna 5572 (MH); Varangal, Andhra Pradesh, 

6.4.1988, Ramarao & Ravishankar 86111 (MH); Maharashtra, 12.05.1960, John 

Cherian 68256 (CAL); Agarthala, 12.4.1921, Debbarman 1237 (CAL); Indravati Tiger 

Reserve, Batar, Madhya Pradesh 27.05.1987, Anand Kumar 16369 (CAL); Agarthala, 

12.4.1921, Debbarman1237 (CAL); Ramanathapuram, Coimbatore, Tamil Naidu, 

26.6.1978, Nair 57392 (MH). 
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Uses: One of the most economic palms of India. It yields edible sweet sap from the 

peduncle of both male and female inflorescence, endosperm. The wood and leaves are 

also used as fuel and thatching matarials. 

 
 

Fig. 26:  Borassus flabellifer L. A. Male plant B. Female plant C. Male and female 

plant D. Young fruits E. Ripe fruits F & J. Endosperm (Talsas) G & H. Handicrafts I. 

Male inflorescence 
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Tribe: Corypheae 

Leaves palmate, costapalmate or undivided and induplicately folded. Inflorescence 

terminal or axillary, simply branched  or branched with many orders, with many 

peduncular and rachis bracts, rachillae lacking deep pits, fruits usually 1-seeded, 

endocarp usually thin, crustaceous or cartilaginous. 

Key to the Genera 

1a.  Monocarpic palms; stem always single, massive; leaves costapalmate 

.....................................................................................................................Corypha 

1b.  Pleonanthic palms; stem slender to moderately robust, single or cluster forming; 

leaves palmate or costa palmate.............................................................................. 2  

2a.  Leaf blade palmate; seeds reniform or globose, not deeply 

channeled………………………………………………………….…Trachycarpus 

2b.  Leaf blade costapalmate; seeds globose, deeply furrowed…………………….…. 3 

3a. Leaf blade deeply divided or entire; inflorescence simply branched or with several 

order of branches……………………………………………………………Licuala 

3b.  Leaf blade not deeply divided; inflorescence always 

multibranched…………………………………………………….………..Livistona 

Corypha L., Sp. Pl. 2: 1187. 1753 & Gen. Pl. ed. 5: 494. 1754; Becc., Ann. Roy. Bot. 

Gar. Cal. 13: 15. 1933; Basu, J. Econ. Tax. Bot. 11: 477. 1987; Basu & Chakraverty, 

Manu. Cult. Palms in Ind. 36. 1994. 

Monocarpic palm; trunk solitary, robust, columnar, with or without distinct spiral 

marking by the fallen leaf scars and large crown of costapalmate leaves. Leaf blade 

massive with distinct hastula persistent on the adaxial side, lamina distinctly plicate, 

dissected to various depths into segments; segments bi-lobed at apices; petiole heavy, 

long, deeply channeled above, armed at margin with strong teeth. Terminal 

inflorescence, pyramidal decompounds; main inflorescence axis tightly covered with 

leathery bracts (spathes); primary flower branches bracteates as base, ultimate flower 

branches (rachillae) slender, flowers borne in cluster, elongated and arranged in regular 
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spiral along rachillae. Flowers bisexual, sessile to sub-sessile or falsely pedicillate by 

elongation of solid base of calyx; calyx more or less 3 lobed or sub truncate; corolla 

with 3 distinct petals; stamens 6, 3 alternate and 3 opposite to petals, filaments adnate 

to corolla at base, unequal; ovary superior, globose, semiglobose to terminate, with 3 

joined carpels. Fruits 1 seeded globose, semi- globose, sessile or pedicillate; seeds 

globose, endosperm white, homogeneous. Eophyll lanceolate.  

Distribution: Eight species (Beccari 1933) were globally reported from S and SE Asia 

(India, Sri Lanka, Bangladesh, Myanmar, Malaysia, China, Indonesia, Philippines, 

Papua New Guinea) and NE Australia; 4 species reported from India; 3 species are 

naturalized in West Bengal. 

Key to the Species 

1a.  Stem with distinct spiral marking; petiolar teeth 1 – 1.5 cm long, blackish…   

…..………………………………………………………………………………… 2 

1b.  Stem without spiral markings; petiolar teeth less than 1 cm long, deep brown … 

……………………………………………………………………………… C. utan 

2a. Leafblade large, leaf segments overlapping at the petiolar region; primary branches 

of inflorescence emerge from the mouth of the peduncular bract; ripe fruits deep 

green, 3-3.6 cm in diameter………………………………………….… C. taliera 

2b. Leafblade very large, leaf segments non overlapping at the petiolar region,  

primary branches of inflorescence pierce throughout the respective basal bracts; 

ripe fruits pale green, 2-2.4 cm in diameter…………………........C. umbraculifera 

Corypha taliera Roxb., Pl. Coromandel 3: 51. 1820; Mart., Hist. Nat. Palm. 3: 231. 

1823-1853; Griff., Cal. J. Nat. Hist. 5: 317. 1845 & Palms Brit. E. Ind. 114t. 220. E. F. 

1850; Wall. Cal. 8616; Becc. in Hook. f., Fl. Brit. Ind. 6: 428. 1892; Brandis, Ind. 

Trees, 658. 1906. Taliera bengalensis Spreng., Syst. Veg. 2: 18. 1825. Corypha 

martiana Becc. ex Hook. f., Fl. Brit. Ind. 6: 429. 1892; Basu & Chakraverty, Man. Cult. 

Palms in Ind. 38–39. 1994. ‘Tara, Tallier (Beng)’ [Fig. 49A] 

Stem solitary, erect about 10 m long, 60–70 cm in diameter near base. Leaves 

costapalmate, 6 m long, leafbase does not split at the base; petiole 3 m long, 18 cm 
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broad at base; leafblade almost rounded, not deeply divided, about 2.5 m long from 

hastula to the tip of the middle segments mostly 80 in number; free segments, 125 cm 

long, to 14 cm broad at middle; middle segments unequally bilobed at apices; lateral 

segments acuminate. Inflorescence terminal, pyramidal, 6 m long, ultimate flower 

branches pale yellow, 40–80 cm long, slightly angular at sterile basal part. Flower in 

clusters of 4–6, each 5 mm long, pale yellow, calyx 2.5mm long, lobes unequal, obtuse, 

hyaline; petals slightly incurved; filaments 2 mm long, anthers dorsifixed, ovate – 

oblong, 1.5–2mm long. Fruits shortly pedicellate by thickening of receptacle, mesocarp 

non- fibrous, greenish yellow; seeds 2.5 cm in diameter. 

Flowering: Ocotober – November Fruiting: December – February; the palm gives 

flower once in its lifetime and dies out after the maturity of fruits. 

Status: Rare; Extinct in the Wild (IUCN ver 2.3) 

Distribution: Native and Endemic to India and Bangladesh (Roxburgh 1832); 

naturalized in Myanmer; few trees were seen in the AJC Indian Botanic Garden, 

Howrah and Santiniketan of Birbhum district of West Bengal.  

Specimen examined: West Bengal, Howrah, 11.09.2015, Mondal and Chowdhury, 

1050 (Acc. No. 10206, NBU). 

Uses: Leaves are used for writing upon with pointed steel bodkins and strong and 

durable sheath fibres are used for tying the rafters at native houses in different of parts 

of country. 

Corypha utan Lamk., Encyl. Bot. 2: 131. 1786; Merrill, Interp. Amb. 110. 1917. 

Corypha elata Roxb., Fl. Ind. 2: 176. 1832; Becc. in Hook. f., Fl. Brit. Ind. 6: 428. 1892 

& Ann. Roy. Bot. Gard. Cal. 13: 22. 1933; Basu, J. Econ. tax. Bot. 2: 479. 1978; Basu 

& Chakraverty, Manu. Cult. Palms in Ind. 39. 1994. Corypha gebanga Bl., Rumphia 2: 

59. t. 97. 98. 105. 1836. Corypha elata Roxb., Fl. Ind. ed. 2: 176. 1832. Corypha 

macrophylla Roster, Bull. Soc. Tosc. Ortic. 29: 81. 1904. Livistona vidalii Becc., 

Webbia 1: 343.1905. ‘Gebang Palm, Buri Palm’ 

Stem solitary, erect, dark grey, spiral marking distinct, about 15–20 m long, 30–40 cm 

in diameter at base. Leaves costapalmate, typically ascending from the stem; petiole 

slender, 3–5 m long, upper most part of the petiole triangular in cross section; leafblade 
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half orbicular, deeply divided, 2–2.5 m long segments, 80–90 in number, outer 

segments acuminate, splitted in to two slender points, middle segments broad with two 

obtuse lobes at apices. Inflorescence terminal, pyramidal, about 4–4.5 m long, ultimate 

flower branches (rachillae) 8–15 cm long, pale yellow when fresh. Flowers bisexual, in 

clusters of 4–7, each 4.5mm long, pale yellow in anthesis, calyx 2.5 mm long, lobes 

rounded, fleshy, solid basal part elongates after anthesis; petals boat shaped, 3 × 1.5 

mm; stamens 3–4 mm long, opposite filaments incurved, subulate, anthers cordate-

ovate; ovary 2.5 mm long, style 1–1.5 mm long, stigma 3 dentate. Fruits falsely 

pedicellate, pedicel 2–3 mm long, abortive tuberculiform carpels conspicuous. Seeds 

globose, 1–1.5 cm in diameter. 

Flowering: November – December Fruiting: February – April; the palm gives flower 

once in its lifetime and dies out after the maturity of fruits.  

Status: Rare occurrence; Least Concern (IUCN ver 3.1) 

Distribution: India (West Bengal, Assam, Andaman Islands), Myanmar, Malaysia, 

Indonesia, Philippines, Papua New Gunea, NE Australia; in West Bengal it is found 

near hoogly rives bank in Howrah district. 

Ecology:  Corypha utan commonly grows in lowlands along the river banks and moist 

swampy areas. It is one of the palm species that can sustain extreme water logged 

condition.   

Uses: Dried leaves are used as thatch. The coarse fiber from the petiole is used for 

making ropes. The strong petiole itself serves the purpose of roof support. Young and 

tender leaves are used for making baskets, brooms, bags, hats, floor mats etc.  

Corypha umbraculifera L., Sp. Pl. 1178. 1753; Griff., Palms. Brit. E. Ind. 116. 1850; 

Mart., Hist. Nat. Palm. 3: 232, Pl. 108, 127. 1823-1853; Gaertn., Fruct. 1. 18, Pl. 7. 

1792; Griff., Cal. J. Nat. Hist. 5: 319. 1845; Becc. & Hook. f., Fl. Brit. Ind. 6: 428. 

1892; Blatt., Palms Brit. Ind. 72. 1926; Gamble, Fl. Pres. Madras 561. 1931. Corypha 

guineensis L., Mant. Pl. 1: 137. 1767. Bessia sanguinolenta Raf., Sylva Tellur. 13. 

1838; Basu & Chakraverty, Manu. Cult. Palms in Ind. 37. 1994.  ‘Talipot Palm, Bene 

Tali, Shri Tali’ [Fig. 49C] 

http://www.iucnredlist.org/static/categories_criteria_3_1
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Stem solitary, robust, dark grey in colour, with distinct half rounded leaf scar marks, 

10–15 m long, 90 cm diameter near base, leaf base persistent from middle to upper part 

of the stem. Leaves costapalmate, massive, leafbase splite in to two halves; petiole 

about 3 m long, 15 cm broad at base; leafblade sub orbicular, segments not deeply 

divided, 1.9 m from hastula to the tip of the middle segment, free portion of the 

segments, 1 m long, 10 cm broad at base, tip of the free segments obtusely lobed. 

Inflorescence terminal, 6 m long, decompound; primary flower branches alternate, 

horizontal from main axis; ultimate flower branches (rachillae) 12–40 cm long, satin 

white, smooth. Flower bisexual, in clusters of 3–6 flowers, each 4 mm long, 

pedicellate, calyx obscurely 3–lobed, fleshy; petals 3.5 cm long, oblong, obtuse, connet 

at the base; stamens 6, slightly longer than petals, opposite filaments stouter; ovary 

contracted in to a small pointed style, stigma minute. Fruits pedicillate, two aborative 

carpels conspicuous at the base; seeds globose, to 2.5 cm in diameter. 

Flowering: November – December Fruiting: February – April; the palm gives flower 

once in its lifetime and dies out after the maturity of fruits.  

Status: Rare occurrence; Data Deficient (IUCN Red list. 2019.1) 

Distribution: Native and endemic to India and Sri Lanka; recently cultivated in 

Cambodia, Myanmar and Thailand; rarely distributed at Santiniketan, Birbhum district 

of West Bengal.  

Specimen examined: West Bengal, Howrah, 11.09.2015, Mondal and Chowdhury, 

1051 (Acc. No. 10205, NBU). Other specimens: Monipally, Kottayam, Kerala, 

22.07.1993, fl., Vijayakumaran and Renuka 7048 (KFRI); Panamkutty, Idukki, 

4.5.1984, fl., Mohan 81780 (MH). 

Note: Roxburgh (1814) noted that this species was introduced in the AJC Bose Indian 

Botanic Garden, Howrah from Sri Lanka in the year 1798 through General H. M. M. 

Dowall. Full grown trees were seen in some public gardens in India also. 

Uses: A mature tree also yields about 100 liters of sweet sap per day and about 100 kg 

of edible starch from the cutting inflorescence. Leaves are used for covering the roof of 

grain storages, mud huts ctc. The tender leaves are used for making mats, hats, and 

umbrellas. Stem fibers are strong, can be used for making ropes.  

https://en.wikipedia.org/wiki/Cambodia
https://en.wikipedia.org/wiki/Myanmar
https://en.wikipedia.org/wiki/Thailand
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Licuala Thunb., Kongliga Vetenskaps Acadamiens Nya Handlingar 3: 286. 1782; 

Pericyla Bl., Rumphia 2: 47. 1938; Basu & Chakraverty, Man. Cult. Palms in Ind. 40. 

1994. 

Solitary or cluster forming monoecious palm, dwarf to intermediate in height. Stem 

slender, erect or inclined, aerial part of the stem annulate. Leaves palmate, persistent 

after drying, leafsheath with fibrous or netlike outgrowths; petiole slender, mostly 

strongly dented along margins, hastula conspicuous on adaxial side,  leafblade  

orbicular, entire or deeply divided along the abaxial rib to form single to multifolded 

segments, apical leaflets bifid at apex. Inflorescence interfoliar, pleonenthic, 

monoecious, shorter or longer than leaves; prophyll bicarinate; peduncle and axis of 

inflorescence covered with tubular bracts, fertile part of inflorescence with a spicate 

rachilla on each node or with much ramified flower branches ending in rachillae. 

Flowers solitary or in groups, sessile or pedicellate, bracteates, calyx cupular, 3 fid; 

corolla longer than calyx, 3 lobed, hairy outside; stamens 6, epipetalous, filaments 

flattened, connate at base to from a cup with 6 projections, each bearing an anther; 

ovary 3 carpellate, nearly free, 1 ovule in each carpel. Fruits globose, ovoid, endocarp 

crustaceous. Seed basally attached endosperm homogeneous.  

Distribution: About 108 species were reported globally and mainly distributed in 

India, China, Malaysia and Australia. In India, (Bihar, West Bengal, NE India, 

Andaman and Nicobar Islands); only three species have natural distribution and the 

exotic species Licuala grandis is extensively cultivated as ornamental palm in West 

Bengal.  

Note: The genus can be easily identified by the wedge- shaped marginally reduplicate 

segments of the leaves of most species. Morphologically closely related to Livistona 

which differs mainly in leaf form as noted.  

Licuala peltata Roxb. ex Buch.-Ham., Mem. Wern. Soc. 5: 313. 1826; Griff., Cal. J. 

Nat Hist. 5: 325. 1845; Becc. in Hook. f., Fl. Brit. Ind. 6: 430. 1892; Prain, Beng. Pl. 2: 

1091. 1903; Parkinson, Forest Fl. Andaman Isl. 269. 1923; Griff., Palms Brit. Ind. 88. 

1926; Noltie. Fl. Bhutan 3(1): 413. 1994; Basu & Chakraverty, Manu. Cult. Palms in 

Ind. 42. 1994. ‘Chatapat’ [Fig. 27B & 28] 
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Stem solitary, erect, 2–3m long, slender, 15 cm in diameter near base, leaf bases 

persistent on upper part of stem. Leaf blade palmate, orbicular, 12 to 30 partite, 1.5 m 

in diameter, segments variously connate, many toothed at margins; petiole strongly 

armed with curved spines from base to upper portion, 1.2 m or more long, plano-

convex in cross section. Inflorescences with long stout peduncle, base flattened, erect 

from the leaf axil, much longer than leaves, peduncle long, stout, primary axis cane 

like, and covered with series of 15–30 cm long leathery bracts, each scurfy outside. 

Flower solitary from node, pendulous, axillary to fertile bracts, 40 cm long, thickly 

tomentose outside. Flowers solitary, in loose spirals, pedicillate, thickly tomentose, 

unopened flowers about 1 cm long, calyx campanulate, with 3 short marginal 

projections, densely ciliate; corolla deeply 3-lobed, each lobe about 1 cm long, 

lanceolate, reflexed, densely ciliate; stamens with filaments connate at base, adnate to 

corolla; ovary turbinate, carpels coherent by their apices; ovules solitary, erect, style 

filiform, stigmas 3, at the same level with anthers, placentation basal. Ripe fruits 

ellipsoid, 1-seeded, deep orange, perianth persistent. 

Flowering: September – November Fruiting: April – May 

Status: Rare ocurence; Critically Endangered (Renuka 2011), Vulnerable in India 

(Basu 2013). 

Distribution:  India (West Bengal, Assam, Meghalaya, Arunachal Pradesh, Tripura 

and Manipur) and Bangladesh; rarely occur in valleys near Teesta River, Darjeeling 

(upto 1830m) of West Bengal. 

Ecology: Lower hill forest, upto 1830m, wetlands, water courses, flood plains and 

grasslands. Mostly found under the cover of tree canopy, Flower branches hang high 

above the canopy of leaves.  

Specimen examined: West Bengal, Teesta River bank, 22.03.2017, Mondal & 

Chowdhury, 1001 (Acc. No. 10190, NBU). Other specimens: Baratang Island, 

19.9.2008, fl., Linto & Manohara 25007 (KFRI); North Andamans, 7. 4. 2001, fr., 

Sreekumar & James 22619 (KFRI); Chittagong, march 1880, fl., Coll. No.7889, Acc. 

52699 (MH); Diglipur, North Andamans, 16. 10. 2008, Linto & Manohara 25012 

(KFRI); Baratang Islands, 7.4.2001, Sreekumar & James 22619 (KFRI). Darjeeling. 

W.B. 09. 02. 1849. 493100 (CAL); Fl of Bengal. 1845 Hooker. 495174 (CAL). 
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Uses: leaves used for making hats, mats etc. and as thatching matarials. 

 

 

Fig. 27: A. Licuala spinosa Thunb. flowers B. Licuala peltata Roxb. flower C. Licuala 

spinosa Thunb. (Portion in inflorescence and dissected flowers) D. Dissected floral 

drawing of L. paludosa Griff. E. Dissected floral drawing of L.grandis Wendl.,© Dr. S. 

K. Basu 



83 

 

 

Fig. 28: A. Licuala peltata Griff. B. Flowering plant C. Inflorescence D. Petiole of 

Licuala peltata (strong spines on petiole). E. Mature leaf F. Flower G Illustration of 

Flower © Dr. S. K. Basu H. Androecium I. Mature fruits J. Infrutiscence K. Seedlings  
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Livistona R. Br., Prodr. Fl. Nov. Holl. 267. 1810; Becc. in Hook. f., Fl. Brit. Ind. 6: 

435. 1892; Becc., Ann. Roy. Bot. Gard. Cal. 13: 43. 1933; Basu & Chakraverty, in 

Manu. Cult. Palms Ind. 44. 1994. 

Solitary fan leaved palm. Stem usually clean of leafsheath, stout. Leaves costapalmate, 

leaf sheaths large, tough, brown, consisting of several layers of anastomosing fibers; 

petiole long, mostly slender, margins spiny, leaf segments in duplicately folded, each 

segment 1–nerved, free segments forked at apices, sometimes with long fine pendulous 

thread emerging between the free lobes. Inflorescence interfolier, axillary, much 

branched; flowers bisexual, solitary or clustered, petals as a short tube with long lobes; 

stamens 6, joined at base to form a shallow cup; carpels 3, free joined by their style. 

Ripe fruits brightly coloured, globose or semi-globose, ovoid, develop from one 

carpels, 2–abortive carpels sometimes conspicuous near base, epicarp fleshy, slightly 

fibrous, endosperm mostly thin, brittle, smooth, and homogenous with convolute 

intrusions of seed wall. 

Distribution: 36 species were widespread but scattered from the horn of Africa, India, 

China, Philippines, New Guinea, Solomon Islands, Japan and Australia; only 6 species 

reported from India and 1 species found in Darjeeling Himalayan region of West 

Bengal. 

Livistona jenkinsiana Griff., Cal. J. Nat. Hist. 5: 334. 1845; Becc. in Hook. f., Fl. Brit. 

Ind. 6: 435. 1832; Rao & Joseph, Principes 6: 103. 1962; Blatt., Palms Brit. Ind. 101. 

1926. Saribus jenkensii (Griff.) Kuntze, Revis. Gen. Pl. 2: 242. 1849. Livistona 

speciosa Kurz., J. Asiat. Soc. Bengal, Pt. 2, Nat. Hist. 43(2): 204. 1874. Saribus 

speciosus (Kurz.) Kuntze, Revis. Gen. Pl. 2: 736. 1891; Noltie, Fl. Bhutan 3(1): 412. 

1994; Prain, Beng. Pl. 2: 1091. 1903; Basu & Chakraverty, Manu. Cult. Palms in Ind. 

47. 1994. ‘Toa-ck, Tokon, Talainyom, Purbong (Lepcha)’ [Fig. 29F] 

Single stemmed palm, 35 – 40 m height, stem more or less erect, base 25–40 cm in 

diameter, stem surface rough, dull grey, without prominent leaf scar and leafsheath, 

crown large with evenly spreading leaves. Leaves 2–2.5 m long, leaf blade costa 

palmate, shining green above, dull bluish below, leaf segments 65 – 80 in number, 1–

1.5 m long, upper free part of segments bilobed, lateral segments deeply bifid at apices; 

petiole channeled above, strongly dentate at margins, hastula cordate. Inflorescence  

interfoliar, 1.5 m long, peduncle strong, flattened, 4–6 cm long, prophyll reddish 
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brown, hard, bicarinate, peduncular bracts and bracts on rachis leathery,  basal flower 

branches twice or thrice branched to form alternate, bright yellow coloured rachillae 

(flower bearing ultimate branches). Flower bisexual, creamy white, sessile, about 3 mm 

long, borne on short tubercle, solitary or paired on distal portion of the rachilla, calyx 

cupular, 3 mm long, 3–lobed; corolla, twice longer than calyx, 3 lobed, lobes triangular; 

stamens with short filaments, anthers oblong; overy obconical, yellow with a depressed 

red spot, carpels coherent, style filiform. Ripe fruits globose, red to copper blue, base 

slightly attenuate each 2.5 cm in diameter. Seed globose with broad raphae like line, 

endosperm horny, embryo whitish, lateral to sub lateral. 

Flowering: February – March Fruiting: September – December 

Status:  Rare; Near Threatened (Renuka 2011) 

Distribution: This beautiful fan palm is distributed in the sub tropics of NE India 

including Sikkim and Darjeeling district of West Bengal, Assam, Arunachal Pradesh, 

Meghalaya, Manipur and Nagaland; common in Kungbheek Jhora, along the Teesta 

rivers bed and Sevoke Hills (upto 910 m) of Darjeeling districts of West Bengal. 

Note: Emergence of inflorescences take place from the lower leaf axils to upper and all 

inflorescences emerge out within a span of 30-to 35 days. Anthesis in flowers takes 

place in besipetal order. 

Ecology: Grow as under storey plant in the moist forests. This species is susceptible to 

dry warm climate. It grows up to an elevation of 910 m. Its natural habitat is in tropical 

evergreen forest and sub tropical broad leaved forests. 

Specimen examined: West Bengal, Mirik, 12.08.2014, Mondal and Chowdhury, 1002 

(Acc. No. 10192, NBU). Other specimens: Rikshabari block, Kurzeong, W. Bengal, 

1.12.1993, fr., Vijayakumarn T.T., 7052 (KFRI); Maklay, Rani, Guwahati Assam, 

7.12.93, fr., Vijayakumaran T.T., 7060(KFRI); Lower toridu range, Lataguri, North 

Bengal, 3.12.93, Vijayakumaran T.T., 7055 (KFRI); Taliamara Division, Ambassa, 

Tripura, 19.4.94, fr., Renuka, Vijayakumaran & Mohandas 7065(KFRI); Lailad unling 

range, Meghalaya, 24.4.94, Renuka & Vijayakumaran  7072(KFRI); Lakhimpur 

Assam, 11.3.1942, DC 20932 (BSI Shillong).  
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Uses: This palm great importance to the life of tribal people of the north east India. It is 

extensively used in the state of Arunachal Pradesh, Nagaland and Sikkim. Parts used 

are stem, leaves, fibres and fruits. Leaves after drying are used as thatch that remains 

intact for five years. Dry leaves called ‘Donga’ used to make temporary rain coat by 

local poor farmers. Leaves are also used to make hand fans known as ‘Bichani’.  

Trachycarpus Wendl., Bull. Soc. Bot. Fr. 8: 429. 1862; Becc. in Hook. f., Fl. Brit. Ind. 

6: 436. 1892; Becc., Ann. Roy. Bot. Gard. Calc. 13: 272 & 286. 1933; Basu and 

Chakraverty, Manu. Cult. Palms in Ind. 57. 1994. 

Stem solitary or rarely sucker forming, more or less clean or covered with thick layer of 

leafsheath fibers. Leaves palmate, leafblade orbicular or reniform, leaf segments 

narrow. Inflorescence interfolier, shorter than leaves, prophyll semi woody, hidden 

under leafsheath, peduncular bracts many, alternate, sheathing, leathery, highly 

tomentose out side. Flowers  bisexual or unisexual, small, sepals 3, lobed, lobes ovate; 

petals 3, broadly ovate, valvate; stamens 6, filaments free, anthers short, dorsifixed; 

carpels 3, stigmas recurved. Fruit drupe, globose, oblong; seed with or without 

longitudinally grooved. 

Distribution: 9 species found in Nepal, Bhutan, China and India; 5 species reported 

from NE India; only 2 species distributed in Darjeeling Himalaya. 

Key to the species 

1a.  Fruits oblong; stem irregularly annulated, upper part with leaf 

bases…………………………………………………………………. T.  martianus  

1b.  Fruits reniform; stem covered with loosely arranged fibers …………… T.  fortunei 

 

Trachycarpus fortunei (Hook.) H. Wendl., Bull. Soc. Bot. Fr. 8: 429. 1861; Becc. & 

Hook. f., Fl. Brit. Ind. 6: 436. 1832; Noltie, Fl. Bhutan 3(1): 412. 1994; Basu & 

Chakraverty, Manu. Cult. Palms in Ind. 59. 1994. [Fig. 29A,B]  

Stem solitary, erect, thickly covered with loosely arranged black leaf sheath fibres, 

exposing ribbon- like appendages. Leaves spreading in all direction; petiole to 30–40 

cm long, flat above, convex below; leaf blade dark green upper, lower side bluish 

green, 60 cm long from tip of the petiole to the margin, bilobed at apices. Flowers 
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mostly in clusters of four or less, on upper portion of rachillae, each borne on short 

tubercle, yellow, stamens 6, filament attached at the base of the petals. Ripe fruits 3 

lobed, kidney shaped (reniform), 1 cm long, dark blue in colour. 

Flowering: March – April Fruiting:  September – November 

Status: Rare occurence 

Distribution: India (Sikkim, West Bengal and Arunachal Pradesh), Nepal, Bhutan 

Myanmar, China, Vietnam; infrequent and rarely occur in Temparate forest of 

Darjeeling and Kalimpong Himalaya of West Bengal.   

Ecology: This palm prefers cooler, temperate areas and sometime grown at sub-tropics 

as struggle. It prefers sunlight and moist climate with well drained soil and cold 

tolarent. The seeds are easy to germinate but only few seedlings reach the mature 

plants.  

Specimen examined: West Bengal, Darjeeling, 14.09.2016, Mondal and Chowdhury, 

1003 (Acc. No. 10192, NBU). 

Uses: Fresh flowers are edible and the seeds are used as animal feed. Trunk is used as 

house pillar.  

Trachycarpus martianus (Wall. ex. Mart.) H.  Wendl., Bull. Soc. Bot. Fr. 8: 429. 1861; 

Becc. & Hook. f., Fl. Brit. Ind. 6: 436. 1832; Griff., Cal. J. Nat. Hist. 5: 339. 1845. 

Chamaerops martiana Wall. ex Mart. in Wall., Pl. Asiat. Rat. 3: 5. 1931; Basu & 

Chakraverty, Manu. Cult. Palms in Ind. 58. 1994. [Fig. 29C,D] 

Stem solitary, slender, irregularly annulated, 8–10 m long, upper part retaining leaf 

bases, lower part otherwise bare of leaf bases. Leaf appendage broadly triangular, 

petiole unarmed, slightly twisted. Leaf blade palmate, reniform, 75–90 cm long from 

the tip of petiole to tip of leaf blade, leafblade split at middle into 70–80 segments, 

shallowly bifid at apices, bluish green below, free segments obliquely bilobed at apices, 

lateral segments acuminate, tips narrowly bilobed, young petiole and half opened 

leaves covered with white tomentum, leaf about 120 cm wide. Inflorescence interfoliar, 

1–1.5 m long, peduncle about 25–30 cm long, prophyll bicarinate, 25–50 cm long, semi 

tufted at apex, rachillae 2–5 cm long. Flower solitary, white, in pairs, minutely 

bracteates, calyx 3–lobed, lobe ovate or  sub–obtuse; petals 3, ovate-orbicular; stamens 
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6, as long as corolla; anthers linear oblong; overy 3 folded, wooly outside, stigma 

capitate. Ripe fruits oblong, epicarp glossy, blue, 1–1.5 cm long.  

Flowering:  March – April Fruiting:  August – September 

Status: Rare occurence; Near Threatened (Renuka 2011) 

Distribution: India (West Bengal, Assam, Meghalaya, Manipur), Nepal, Myanmar, S 

China; this species is a very slow growing palm, recently recorded in Darjeeling hills 

near Lloyd's Botanical Garden. 

Note: The most obvious feature of this species is the naked trunk, caused by the fibrous 

leaf sheaths falling with the leaves. Absence of leaf sheaths on the stem, the trunk 

appears quite slender. Leaves of this species in their natural habitats appear dark green 

and shinny  

Ecology: Grows mostly on bare rock and cracks on the south facing and on sun baked 

cliffs and prefer slightly acidic soil. 

Specimen examined: Way to Darjeeling Lloyd's Botanical Garden, West Bengal 

17.06.2014 Mondal & Chowdhury, 1004 (Acc. No. 10046, NBU); Kurseong, West 

Bengal 12.03.2018, Mondal and Chowdhury, 1053 (Acc. No.10191, NBU). 
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Fig. 29:  A. Trachycarpus fortunei (Hook.) H. Wendl., with inflorescence B. 

Trachycarpus fortunei with mature fruits C. Trachycarpus martianus (Wall. ex. Mart.) 

H.  Wendl., fruiting stage D. Trachycarpus martianus with male inflorescence E. 

Pinanga gracilis Bl. F. Livistona jenkinsiana Griff.  
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Tribe: Phoeniceae 

Dioceous palm. Leaves pinnate, leaflets induplicately folded, tip acute or spinous. 

Inflorescence bearing single prophyll, branched; flowers solitary, dimorphic; fruits with 

inconspicuous endocarp; seed with deep longitudinal furrow. 

Phoenix L., Sp. Pl .2: 1188. 1753; Willd. in Sp. Pl. (ed.4), 4(2): 730. 1806; Buch.-

Ham., Trans. Linn. Soc. London 15: 82. 1827; Roxb., Fl. Ind. ed. 2: 783. 1832; Kunth, 

Enum Pl. 3: 254. 1841; Griff., Cal. J. Nat. Hist. 5: 344. 1845; Mart., Hist. Nat. Palm. 3: 

257. 1849; Griff., Palms Brit. E. Ind. 136-147. 1850; Becc. in Hook. f., Fl. Brit. Ind. 6: 

425. 1892; Basu & Chakraverty, Manu. Cult. Palms in Ind. 62. 1994. 

Dioecious palms. Leaves pinnate, induplicate, leaflets with acute tips, proximal leaflets 

sometimes develops as spines. Inflorescence axillary, interfoliar, bearing a strong, 

leathery or semi woody prophyll, flowers solitary, dimorphic. Fruit ovoid to oblong, 1 

seeded; seed elongate, terete or plano-convex, ventrally grooved, eophyll entire. 

Distribution: About 17 species distributed in Canary Island through subtropical and 

tropical Africa, Arabian Pinunsular, the Indian subcontinent and Indochina to Hong 

Kong; many species were widely cultivated as ornamentals; in India the genus is 

represented 7 species with 2 varieties; 5 species distributed in West Bengal from plains 

to hills of Darjeeling and Kalimpong (upto 1500m). 

Key to the species 

1a. Stem mostly grows below the ground, short above; leaves almost erect from the 

ground; fruits orange, red to black………………………………………. P. acaulis 

1b. Stem mostly grows above the ground, erect, mostly solitary,  leaves on erect from 

the ground; fruits green, brownish ………………………………………………..2 

2a. Stem smooth, without leaf base; leaflets non spiny, bifarious ………...…P. rupicola 

2b. Stem with persistent leaf base at upper part; leaflets spiny, 4–fariously 

fascicled………………………………………………………………..P. paludosa 

3a. Stem tall; leaves arching; ripe fruits oblong, orange yellow…………… P. sylvestris 

3b. Stem dwarf; leaves short, non- arching; ripe fruits cherry red…………... P. loureirii 

Phoenix acaulis Buch.-Ham. ex Roxb., Hort. Beng. 73. 1814; Roxb., Fl. Ind. ed. 2,  3: 

783. 1832; Kunth, Enum. Pl. 3: 257. 1841; Griff., Cal. J. Nat. Hist. 5: 344. 1845; Mart., 

Hist. Nat. Palm. 3: 274. 1849; Becc. & Hook. f., Fl. Brit. Ind. 6: 426. 1892; Brandis, 
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Ind. Trees 645. 1906; Noltie, Fl. Bhutan 3(1): 235. 1994; Prain, Beng. Pl. 2: 1096. 

1903; Basu & Chakraverty, Man. Cult. Palms in Ind. 63. 1994. P. acaulis var. 

melanocarpa Griff., Cal. J. Nat. Hist. 5: 346. 1845 & Palms Brit. E. Ind. 138, t. 227 

1850. [Fig. 30A] 

Acaulescent to sub acaulescent palms. Stem bulbous, 80–90 cm high, densely covered 

with persistent leaf base stumps. Leaves pinnate, erect, 90 cm long, stiff, fascicled, 

induplicately folded, prominently nerved along margins, leaflets tip with sharp spines; 

petiolar spines 25–30 cm long, stiff, sharply pointed, leaf sheath reddish- brown, 

fibrous. Inflorescence interfoliar, erect from the leaf axil, 50–60 cm long, flower 

branches alternate irregularly or horizontally deflected from the rachis, swollen at base, 

prophyll semi woody; male flowers about 6 mm long, pale yellow at anthesis, calyx 

copular; petals 3, each obliquely lanceolate, 6 × 3 mm, acute; stamens 6, each to 3.5 

mm long, filaments almost nil; female inflorescence accresant after pollination, 

peduncle grows to a great length, remain almost erect from the leaf axil, fruiting 

branches irregularly disposed, sometimes forked. Fruits 3 cm long, ellipsoid, slightly 

mucronate, deep red to brownish when fully ripe. 

Flowering: January – April Fruiting: May – June 

Status: Rare occurrence; Near Threatened (IUCN ver 3.1) 

Distribution: India (West Bengal, Assam, Meghalaya, Nagaland and Tripura), Nepal, 

Myanmar; commonly growing in the districts of Bardhaman, Birbhum, Asansol, 

Bankura, Purulia, Kalimpong and Darjeeling Himalaya (upto 1400m) of  West Bengal. 

Ecology: Griffith (1845) noted that, P. acaulis grows in clay soil on elevated plains of 

North of the Ganges river. The species occurs in open forest, scrublands, savannahs and 

pine forest understorey at 400-1500 m.; growing as luxuriant bushes, in lower hill 

valleys, especially on poor clay soil, and on open grassy field.  

Specimen examined: West Bengal, Darjeeling, 14.06.2016, Mondal and Chowdhury, 

1007 (Acc. No. 10187, NBU); West Bengal, Birbhum, 30.04.2014, Mondal and 

Chowdhury, 1054 (Acc. No. 10947, NBU). Other specimens: Baidayanathpur, 

29.7.1966,  male fl., Basak 523 (CAL) ; Chattisgarh: Bastar, 22.5.1983, fr., Roy & 

Dixit 31980 (CAL); Meghayala Barapani, BSI, Shillong, 27.4.2009, fr., Madhya 

Pradesh: Manohara 25029 (KFRI);  Korba, Bilaspur, 18.4.1965, fl., Orissa: Panigrahi & 

Arora 8729 (CAL); Gharhaon, 28.6.1957, Panigrahi 8397(CAL); Nigirda, Orissa, 

http://www.iucnredlist.org/static/categories_criteria_3_1


92 

18.2.1958, West Bengal: Panigrahi 12569 (CAL); Ilam bazaar, 24.4.1966, fr., Basak 

231 (CAL); Durgapur belt, Allahabad, 25.7.1973, fr., Mukerjee 18789 (CAL).  

Uses: Fleshy sweet pulp of the fruit is eaten by the tribes in NE India. Rope is made in 

certain localities from the beaten leaves. Leaves are also used as thatch, mat and 

baskets for local use. 

Phoenix loureirii Kunth, Enum. Pl. 3: 257. 1841; Prain, Beng. Pl. 2: 1096. 1903; 

Moore, Principes 7: 157. 1963; Basu & Chakraverty, Manu. Cult. Palms in Ind. 66. 

1994; Noltie, Fl. Bhutan 3(1): 415. 1994. [Fig. 30B] 

Stem solitary, cylindrical, dwarf, closely packed with persistent leaf bases in distinct 

close spiral fashion. Leaves many, mostly ascending, about 1.5 m long, with rigid 

rachis; petiole short, armed with 4 cm long straight spines, leaflets irregularly placed on 

the rachis, upper pale green, glaucous below, stiff, sharply pointed at tips. Inflorescence 

interfoliar, 30 cm long, prophyll yellowish orange, carinate, margins fringed. Male 

flowers, 5 mm long, yellowish at anthesis, stamens 6, filaments inconspicuous, adnate 

to the base of petals. Ripe fruits, ovoid oblong, 12 mm × 6 mm, deep scarlet, perianth 

persistent, deep green. 

Flowering: January – April Fruiting: May – August 

 Status: Common; Least Concern (Renuka 2011) 

Distribution: Pakistan, India (West Bengal, Assam, Meghalaya), Myanmer, 

Thailand, China, Philippines, Taiwan; commonly growning in open forests of 

Dhupguri, Salugara, terai  and hills of Darjeeling and Kalimpong, West Bengal (upto 

2000m). 

Ecology: It is growing between 200 – 2000 m altitudes (Gamble 1967) on the hills 

region.  Grassy, steep slopes are its favorite habitat.  

Specimen examined: West Bengal, Siliguri, Darjeeling, 16.07.2016 Mondal and 

Chowdhury, 1008 (Acc. No. 10199, NBU). 

Uses: The soft foliage of P. loureirii is largely used for making household brooms.  

Phoenix paludosa Roxb., Hort. Bengal. 73. 1814 & Fl. Ind. 3: 789. 1832; Griff., Cal. J. 

Nat. Hist. 5: 353. 1845; Becc. & Hook. f., Fl. Brit. Ind. 6: 427. 1892; Prain, Beng. Pl. 2: 

1096. 1903; Brandis, Ind. Trees, 646. 1906; Parkinson, Forest Fl. Andaman Isl. 263. 

1923; Basu & Chakraverty, Manu. Cult. Palms in Ind. 66. 1994. ‘Hetal’ [Fig. 30C] 

https://en.wikipedia.org/wiki/Pakistan
https://en.wikipedia.org/wiki/India
https://en.wikipedia.org/wiki/Thailand
https://en.wikipedia.org/wiki/China
https://en.wikipedia.org/wiki/Philippines
https://en.wikipedia.org/wiki/Taiwan
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Cluster forming palms; stem slender, annulate, 6 m long, 15–16 cm in circumference 

near base. Leaves arching, pinnate, 100–120 cm long or more, leafsheath fibrous, 

redish; petiole redish brown, scurfy outside, petiolar spines not very stiff, 5–9 cm long, 

channeled at middle, leaflets linear, induplicate, 60 in number. Inflorescence interfolier, 

erect from the leaf axil, prophyll compressed reddish brown; male flowers bright 

yellow at anthesis; female flowers accrescent. Ripe fruits yellowish to purple and 

turning black, about 2 cm long. 

Flowering:  January – February Fruiting: May – July 

Status: Common; Near Threatened (IUCN ver 3.1) 

Distribution: India to Malaysia; a component of the estuarine mangrove swamps. In 

India it is naturally found in Andaman and Nicobar Islands, Mahanadi Delta of Orissa 

and Sunderbans of West Bengal.  

Ecology: These species grown in costal esturine mangrove forest where salinity is high. 

Specimens Examined: West Bengal, South 24 Parganas, Jharkhali, 12.06.2015 

Mondal and Chowdhury, 1010 (Acc. No. 10188, NBU) & 12.03.2016 Mondal and 

Chowdhury, 1055 (Acc. No. 09868 NBU) & Bonicamp, 12.08.2016 Mondal and 

Chowdhury, 1056 (Acc. No. 09858 NBU). Other specimens: Baratang Island, S. 

Andamans, 9.4.2001, Sreekumar & James 22622 (KFRI); North Andamans, 10.4.2001, 

Sreekumar 22623( KFRI); Orissa, 2.5.2002, fr., Sreekumar & Dinesh 22677(KFRI); 

Namkhana, 24PGS(S), Fl. W.B. 03.06.1965. A. K. Mukherjee. 3424 (CAL). 

Uses: Leaves are used in Sunderbans for making ropes for tying boat and logs and also 

for thatching. Crushed leaves are used for making brooms. The stem of the smaller 

trees are used as walking sticks and longer ones serve for rafters. The local people 

believe that snake gets out of the way of any person having such a stick. 

Phoenix rupicola T. Anders., Jour. Linn. Soc. 11: 13. 1869; Becc. & Hook. f., Fl. Brit. 

Ind. 6: 425. 1892; Becc., Malesia. 3: 395. 1890; Prain, Beng. Pl. 2: 1096. 1903; Blatt., 

Palms Brit. Ind. 14. 1926; Moore, Principes 7(4): 157. 1963; Noltie, Fl. Bhutan 3(1): 

415. 1994.  Basu & Chakraverty, Manu. Cult. Palms in Ind. 69. 1994. [Fig. 30F] 

A graceful ornamental palm. Stem solitary, about 6–7 m long, 25–30 cm diameter near 

base. Stem surface without persistent leaf bases, more or less smooth on outer surface, 

clean, deep grey in color. Leaves gracefully arching, 2.5–3 m long; petiolar spines deep 

green, not stiff. Leaflets linear, deep green, glossy, soft, bifarious on rachis, each 40–50 

cm long, leaf ends with a terminal leaflet. Inflorescence interfoliar, 60–70 cm long, 

http://www.iucnredlist.org/static/categories_criteria_3_1
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prophyll fusiform, scurfy outside, greenish yellow, opens by longitudinal split; male 

flowers pale yellow; female flowers 3–4 mm long, globose, calyx copular, petals 

oblong, imbricate or twisted. Fruits oblong, deep crimson to chocolate brown, 2–2.5 cm 

long.  

Flowering: April – August Fruiting: September – November 

Status: Less common; Lower Risk / near threatened (IUCN ver 2.3) 

Distribution: S and SE Asia; India (Sikkim, Assam, Arunachal Pradesh, Meghalaya 

and West Bengal); common in hills of Darjeeling, Kalimpong and Kurseong of West 

Bengal (upto 1000 m).  

Ecology: It is an endemic palm thrives among the rocks and cliffs in the Himalayan 

Mountains. Due to its adaptation to this kind of habitat, it tolerates poor, rocky soils. 

Natural stands of this species in the lower Himalayas are getting depleted and its 

existence in the wild is reduced to some isolated patches in Meghalaya and Arunachal 

Pradesh.  

Specimen examined: West Bengal, Darjeeling, Kurseong, 16.08.2016 Mondal and 

Chowdhury, 1006 (Acc. No. 10194, NBU). West Bengal, Jaldhaka, Bindu, 30.04.2018 

Mondal and Chowdhury, 1057 (Acc. No. 09859, NBU). Other specimens: Kimin, 

14.05.2009, fl., Manohara 25051 (KFRI); Kimin, Arunachal Pradesh, 14.05.2009, 

Manohara 25052 (KFRI); India. Assam. Shillong, Kimin to Khunipahad, 25 Sept. 1959 

(pist.), Panigrahi 19485 (CALI). Sikkim. 24June 1876 (ster.), King s.n. (BMI, CALI); 

19Jan. 1877 (ster.), Davis & Gamble 2387a (CALI). West Bengal. Sivoka, Teesta 

valley, 23 Feb. 1867 (pist.), Herb. Sikkimensis Anderson s.n. (type CALI).Sillim: 

Rainmatong, 26.3.1945, Mukerjee 1396 (CAL); Numbong, Sikkim, 3.6.1909. male fl., 

Lepeha Collection 2100(CAL); Culcutta: BSI Botanic garden, Howrah, 24.05.2009, fl., 

Manohara 25054 (KFRI); BSI Botanic garden, Howrah, 24.05.2009, Arunachal 

Pradesh: Manohara 25055 (KFRI).  

Uses: Core of the stem contains starchy materials and for extraction trees are felled. It 

is very ornamental and therefore is mainly used accent of specimen palm in both 

residential and commercial landscape in warm climate. 

http://www.iucnredlist.org/static/categories_criteria_2_3
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Fig. 30:  A. Phoenix acaulis Buch.–Ham. ex Roxb. B. Phoenix loureiroi Kunth C. 

Pheonix paludosa Roxb. D. Phoenix dactylifera L. E. Phoenix sylvestris Roxb. F. 

Phoenix rupicola T. Anders. 
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Phoenix sylvestris (L.) Roxb., Hort. Beng. 73. 1814 & Fl. Ind. ed. 2: 787. 1832; Griff., 

Cal. J. Nat. Hist. 5: 350. 1845 & Palms Brit. E. Ind.141, t. 228. 1850; Aitch., Cat. Pl. 

Punjab Sindh 143. 1869; Brandis, Forest Fl. N. W. Ind. 554. 1874; Becc., Malesia 3: 

364, t. 43,3 f. 25-36. 1890; Prain, Beng. Pl. 2: 1096.1903; Blatt., Palms Brit. Ind. 3, pl. 

2, 3, 1926. Elate sylvestris L., Sp. Pl. 2: 1189. 1753; Noltie, Fl. Bhutan 3(1): 416. 1990; 

Basu & Chakraverty, Manu. Cult. Palms in Ind. 69. 1994. ‘Khejur’ [Fig. 30E] 

Stem solitary, mostly robust, erect, 16–18 m long, covered with compact leaf bases. 

Leaves about 4–5 m long, lower leaves arching; petiole short, flattened, strongly 

spinuous at margins, petiolar spines 6–8 cm long, stiff, sharply pointed, triangular in 

cross section, leaflets stiff, induplicate, sharply pointed at tips, each 70–80 cm long. 

Inflorescence inter foliar about  30–40 cm long, prophyll semi woody, scurfy out side, 

opens; peduncle flat, stout, flower branches simple, fasciculate, bright orange, 25–30 

cm long; male flowers white about 4–6 mm long, calyx with 3 prominent points; petals 

3, much longer than calyx, stamens 6, adnate to petals at base, anthers linear; female 

flowers alternately disposed, calyx copular with 3 prominent points, petals 3 imbricate. 

Fruits about 3 cm long, about 1–1.5 cm broad at middle, deep brown when ripe. 

Flowering: December – January Fruiting: April – June 

Status: Common; Least Concern (Renuka 2011) 

Distribution:  Pakistan, India, Sri Lanka and Bangladesh; very common throughout the 

West Bengal except Himalayan region. 

Ecology: Common as semi wild palm in the plains of India. Adapted to various 

ecological conditions and those growing on marshy land have more or less exposed 

stem. 

Specimen examined: West Bengal, South 24 parganas, Canning, Kulpi, 04.05.2015 

Mondal and Chowdhury, 1009 (Acc. No. 10189, NBU); West Bengal, Siliguri, NBU 

Campus, 26.09.2017 Mondal and Chowdhury, 1058 (Acc. No. 09863, NBU). Other 

specimens: W.B., Chigleput, 25.2.1976, Henry 47014 (MH); Sindhuvalli, Mysore, 

21.7.2009, fl., Manohara 25058(KFRI); Subansiri F, D., Kimin to Khunipahad, 

Arunachal Pradesh, 25.9.1959, panigrahi 19485 (CAL); Burla, 26.8.1986, Sauris Panda 

& Das 207 (CAL); Balugan, Orissa, 7.5.02,fr., Sreekumar and Dinesh22676 (KFRI); 

Lalacheruvu, Andhra Pradesh, 28.5.02,fr.,  Sreekumar and Dinesh, 22695 (KFRI); 
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Jagathalpur, Chathisgarh, 21.5.02, fr., Sreekumar, 22687 (KFRI); Manjeri, Andaman, 

8.4.01, Sreekumar and James 22621 (KFRI); S.K. University campus, Anantapur, 

24.5.1982, leaf, Yesoda 516 (MH); W. Godavari, 31.1.1934, fl., Jacob 457 (MH); 

Bunds of Vedanthangal.  

Uses: One of the most useful semi wild palms. Leaves have local uses, crushed, and 

beaten, and made into brooms or stipes is woven to make chattai, basket etc. Old and 

unproductive trees are cut and pieces of stems are used as fuel for burning tiles, pots 

etc. 

Subfamily: Calamoideae 

Tribe: Calameae 

Key to the genera 

1a.  Hapaxanthic cane grows to great height; inflorescence develops in the axil of upper 

reduced leaves…………………………………………………………...Plectocomia 

1b. Pleonanthic cane, mostly high climbers; inflorescence mostly in the axil of normal 

leaves..........................................................................................................................2 

2a. Inflorescence with tight, sheathing, persistent bracts……………………………….3 

2b. Inflorescence with loose, boat shaped or spatulate non-sheathing 

bracts…...…………………………………………………………….. Daemonorops 

3a.  Fruit ovoid, ellipsoid or globose; one seeded……………………………...Calamus 

3b.  Fruit obovoid, or pear–shaped; usually three seeded………………………Salacca 

Calamus L., Sp. Pl. 1: 325.1753; Becc., Gen. Pl. ed. 5. 152. 1754; Becc. & Hook. f., Fl. 

Brit. Ind. 6: 436. 1894; Prain, Beng. Pl. 2: 1096. 1903; Becc., Ann., Roy. Bot. Gard. 

Cal. 11: 73. 1908; Uhl & Dransfield, Gen. Palmarum 237. 1987; Basu, Rattans in Ind. 

Monogr. Rev. 46. 1992; Noltie, Fl. Bhutan 3(1):416. 1994.  

Dioecious palm, stem mostly clustered or less often solitary, mostly slender and 

climbing or erect, occasionally non climbing and then either short and subterranean or 

free standing, tightly covered with leafsheaths which are armed with delicate to strong, 

scattered or organized spines. Leaves pinnate spiny, ecirrate or cirrate, leaf sheath with 

or without whip-like spinous climbing organ (flagellum), leaf sheath knee present or 
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absent, petiole short to long sometimes armed with short to long spines, sheaths closed 

in climbing stems, open in non-climbers, variously hairy and spiny, hairs of young 

sheaths soon wearing off, sheath spines scattered or densely arranged or in rows, 

occasionally hairy on margins, variously shaped and coloured, sometimes arranged in 

overlapping, interlocking and forming chambers; rachis mostly armed below with 

digitate to half whorled claws and spines. In some species rachis extended into a whip-

like appendage known as cirrus. Leaflets mostly linear-ensiform, or linear-lanceolate or 

lanceolate, variously arranged on rachis. Inflorescence axillary panicle, usually 

elongate, branched 3 orders, male inflorescence more branched than female once; 

branched and rachillae covered with overlapping bracts with clawed spines on outer 

surfaces in climbers; male flower borne along opposite sides of rachillae, female 

flowers borne in pairs with a sterile male flower, along opposite sides rachillae; Male 

and female inflorescence apparently similar, male inflorescence with one more order of 

branches, axial part of inflorescence in some species slender, very long and spiny, 

ending in a spiniferous flagellum, bracts tubular at base, mostly armed with short to 

long spines; partial inflorescence subtended by primary bracts, involucre conspicuous 

in female inflorescence. In male flower calyx cupular, distinctly 3–lobed; corolla split 

to the base to form 3 distinct petals; stamens 6, pistillode minute. In female flower 

calyx shallowly 3–lobed; petals 3; staminodes joined at base to form a ring; overy 

covered with refluxed scales, 3 loculed, 1–ovule in each locule, stigmas 3, reflexed, 

each female flower accompanied by a small neuter flower, appearing like a male 

flower, but without pollen in the anthers. Fruit mostly small, variously shaped and 

coloured, ovoid, ellipsoid or globose, with or without beak, covered with medially 

channeled or flat scales. Seed mostly one, sometimes pedicellate covered with 

sarcotesta, exposed seeds (diaspore) pitted or grooved, endosperm homogeneous or 

ruminate, germination adjacent, eophylls or pinnate, embryo basal or lateral. 

Distribution: About 370 species distributed in Asia, Africa and Australia; 38 species 

wild in India; 17 species reported from West Bengal. 

Key to the species 

1a. Leaf ending with cirrus ……………………………………………….………...2 

1b. Leaf ecirrate...................................................................................................……..5 

2a. Leafsheath smooth outside unarmed……………………………………….. inermis 
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2b. Leaf sheath armed with short to long spines …………………………….…..……3 

3a. Leaflets remotely subequidistant on rachis…………………………C. nambariensis 

3b. Leaflets alternate or subopposite…………………………………………………..4 

4a. Leaf sheath more or less smooth on upper part, lower part infrequently armed with 

flattened, subulate spines……………………………………………… C. khasianus 

4b. Leaf sheath spines subulate, seriate to subseriate, closely packed……..…..………6 

5a. Stem climbing; leafsheath with flagellum…………………………………………. 7 

5a. Stem erect; leafsheath without flagellum…………………………………C. erectus 

6a. Prophyll tubular, 20–30cm long; seeds yellowish, 1.2×0.6 cm……..C. arborescence 

6b. Prophyll slightly tubular, 14–32 cm; seed brownish, 0.5×0.1 cm….C. pseudoerectus 

7a. Leaf sheath with heavily armed, strong; 6–7 m long flagellum…………C. flagellum 

7b. Leafsheath with sparsely armed; flagellum up to 2–3m long…………….………. 8 

8a. Male and female flower rachillae scorpioid………………………….C. leptospadix 

8b. Male and female rachillae decompounds……………………………………………9 

9a. Leafsheath armed with scattered, needle-like, bulbous-based to 2 cm long 

spines…………………………………………………………………….  …....C. tenuis 

9b. Leafsheath armed with small, broad based spines in rows … …...……………….10 

10a. Primary bracts after opening from a laminar appendage   …..…………...C. guruba 

10b. Primary bracts do not from laminar appendage…….……………………..….......11 

11a. Leafsheath with broad based black spine; fruit scales tiger striped, not channeled at 

middle …………………………………………………………………C. longisetus 

11b. Leafsheath with subulate spines; fruits scale not tiger striped, deeply channeled at 

middle ……………………………………………………………………………..12 

12a. Uppermost leaflets digitately grouped …………………………………C. gracilis 

12b. Uppermost leaflets not digitately grouped or fascicled…………………..….…. 13 

13a. Terminal leaflets conspicuously connate at base …………………………….… 14 

13b. Terminal leaflets slightly connate at base……………………………C. kingianus 
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14a. Leaflets lanceolate, distinctly grouped, irregular with 2 – 3 leaflets in each 

group……………………………………………………………………C. viminalis 

14b. Leaflets oblanceolate, in regular opposite group of 2 – 5 leaflets on each 

side……………………………………………………………………………. …15 

15a. Leafsheath thickly covered with small tuberculate spines, leaflets broadly 

lanceolate ………………………………………………………...C. acanthospathus 

15b. Leafsheath thickly covered with long flattened spines, leaflets equidistant, 

alternate to sub opposite broadly lanceolate ……………………..………………16 

16a. Fruit globose, dull brown to blackish, scale deeply channelled………C. latifolius 

16b. Fruit sub ovate, yellow to dark brown, scale slightly channeled….…C. floribundus 

Tribe: Calameae (Ecirrate) 

Calamus acanthospathus Griff., Cal. J. Nat. Hist. 5: 39. 1845; Becc., Ann. Roy. Bot. 

Gard. Cal. 11: 283. 1908 & Appendix  Pl. 105.1913. Palmijuncus montanus (T. 

Anders.) Kuntze, Revis. Gen. Pl. 2: 733. 1891. Calamus yunnanensis Govaerts, World 

Checklist Seed Pl. 3(1): 11. 1999.  Calamus feanus Becc. in Hook. f., Fl. Brit. Ind. 6: 

448. 1892; Basu, Rattans in Ind. Monogr. Rev. 126. 1992; Noltie, Fl. Bhutan 3(1): 421. 

1994. ‘Mathu beth’ [Fig. 45F] 

Moderately robust rattan, stem solitary, sometimes weakly cluster forming, climbing, 

10–12 m   height, with leaf sheath 3–4 cm in diameter, without leaf sheath 2.5–3 cm in 

diameter, smooth. Leaves ecirrate, 1.5–2 m long, petiole inconspicuous; leaf sheath 

mostly covered with small tuberculate or flattened spines, 1.5cm long, margins sinuous, 

base broad, solitary confluent spines; leaflets regular alternate, 6–9  nerved, 46 cm 

long, 5–7  cm broad at middle, broadly lanceolate, terminal leaflets slightly connate at 

base; flagellum 1.5–2 m long. Inflorescence 3–4 m long, flagelliform, bracts tubular, 

rachillae short and strongly recurved, primary bracts leathery, closely sheathing; female 

rachillae arching, sub scorpioid, 5–7 cm long, rachilla with 10–15 flowers. Fruit 

yellowish brown, broadly ovoid to ellipsoid, suddenly beaked, scales grooved, 2.6 cm 

long, 1.6 cm broad at middle. Ripe fruits dull orange, scales in 16 series, shinning, 

superficially channeled at middle; seed densly pitted on dorsal side, endosperm sub 

ruminate, embryo basal. 
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Flowering: April – May Fruiting: June – September   

Status:  Less commom in terai and lower hills of Darjeeling and Kalimpong. 

Distribution: India (West Bengal, Sikkim, Assam, Meghalaya and Arunachal 

Pradesh), Bhutan and China; in West Bengal common in hills of Darjeeling and 

Kalimpong district (upto 1500m).  

Eecology: Strong climbers growing at lower and middle hills forest of Eastern 

Himalaya upto 1500 m of altitude. 

Specimen examined: West Bengal, Kurseong, 20.06.2016, Mondal and Chowdhury, 

1012 (Acc. No. 09858, NBU). Other specimens: W. B: Baradabari, 27.4.1961, Indo-

Russian Expedition no. 336 (CAL); Dzeleuke, Nagaland, 8.5.1994, male fl., Renuka & 

Vijayakumaran, 7079 (KFRI); Ahey gang, Jan 1912, Toppin 6191 (CAL); Ahey gang, 

Jan 1912, Toppin 6191 (CAL); Sikkim: Lower Chumbi, 6000-7200ft Dec. 1904, 

Searight 72 (CAL).  

Uses: This species is highly valued for its excellent quality small diameter strong cane 

used for making baskets for tea plucking. Cane is collectively used for making cane 

bridges over mountain streams.  

Calamus arborescens Griff., Cal. J. Nat. Hist. 5: 33. 1845; Becc. in Hook. f., Fl. Brit. 

Ind. 6: 439. 1892; Becc., Ann. Roy. Bot. Gard. Cal. 11: 70. 1908 & Appendix Pl. 1. 

1913; Basu, Rattans in Ind. Monogr. Rev. 72. 1992. Mitra & Sharma, J. Bamboo and 

Rattan 4: 399. 2005. ‘Bet, Seng bet, Jati bet’ [Fig. 34F] 

A non–climbing colony forming rattan; stem erect, strong, 3–6 m long, 4–7 cm in 

diameter near base, annulate. Leaves arching, 3 m long, leafsheath, petiole and rachis 

covered with thick, black, subulste, seriate to pectinate, 1.6 cm long black spines; 

leaflets equidistant, 60–84 cm long, acuminate, thinly bristly at apices, prominently 

bristly on upper and lower nerves, deep green, whitish beneath. Inflorescence 

interfoliar, 2–2.5 m long, pendulous, peduncle smooth, compressed, green, bracts 20–

32 cm long, thickly spiny below; male rachillae scorpiod, male flowers distichous, 

anthers pistillode, linear, angular with 3 abortive carpels united upto the middle. Fruits 

oblong or ovoid, prominently beaked with stigmatic projection, scales yellowish. 

Flowering: November – December Fruiting: April – May 
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Status: Rare occurrence; Vulnerable (Basu 2013) 

Distribution: India (West Bengal, Manipur), China, Myanmar and Malaysia; in West 

Bengal it is found in Howrah (introduced). 

Note: This species has restricted distribution in India; it was introduced in the Indian 

Botanic Garden, Howrah in 1810 from Pegu, Burma (Myanmar). In Manipur this 

species is locally known as Lithit. Reported from the locality of Ando, Imphal East at 

an altitude of 790 m (Meitram and Sharma 2005). 

Ecology: This species can be grown in large earthen pots as ornamental palm. Its 

beautiful dark green foliages are very attractive. It prefers to grow along the pond or 

lake if planted in the open. 

Specimen examined:  West Bengal, Howrah, 12.09.2016, Mondal and Chowdhury, 

1013 (Acc. No. 09872, NBU). Other specimens: Kamorta, Nicobar Islands, 1875 Kurz 

(CAL); Nongmaigin, Manipur, 4.4.54, Singha 2206 (CAL); Mannarghat, South 

Andamans, 1.4.1993, fr., Renuka & Vijayakumaran 7032 (KFRI); Baratang island, 

1.5.1964. Thothatri 10846 (CAL); Sipighat, 25.11.1978, Basu 7067 (CAL & ANC).  

Uses: Dried stem though very thick in diameter is not durable and cannot be bent easily 

therefore unsuitable for making furniture frames, but the mature stem can be used as 

poles or as roof support of thatched huts or be used as handle of hatchets etc. 

Calamus erectus Roxb., Fl. Ind. 3: 774. 1832; Becc. in Hook. f., Fl. Brit. Ind. 6: 438. 

1892; Becc., Ann. Roy. Bot. Gard. Cal. 11. 126. 1908 & Appendix pl. 2 & 11. 

Palmijuncus erectus (Roxb.) Kuntze, Revis. Gen Pl. 2: 733. 1891. Calamus 

macrocarpus  Griff. ex Mart., Hist. Nat. Palm. 3: 333. 1853. Calamus erectus var. 

birmanicus Becc., Rec. Bot. Surv. Ind. 2: 197. 1902. Calamus erectus ver. 

schizospathus (Griff.) Becc., Ann. Roy. Bot. Gard. Cal. 11: 125. 1908; Basu, Rattans in 

Ind. Monogr. Rev. 69. 1992. ‘Bet, seng bet, jati bet’ [Fig. 31 & 32] 

A shrubby, non flagellate, cluster forming, short, dioecious forest understorey, non 

climbing, erect palm. Stem with leaf sheath 3.5–6 cm in diameter, leaf sheath deep 

brown, armed with flat, spines sharp, 2–2.8cm long, oblique semicircular lines, ocrea  

well developed, petiole very prominent, 9.5 cm long, exposed stem green and smooth, 

inter nodes 10–12 cm long. Leaves ecirrate, 3–4.9 m long; leaf sheath 3–7 m long, 
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armed with black spines, ocrea conspicuously auriculate; petiole 1.4–1.7 m long, sub 

terete, covered with irregular whorled spines; leaflets linear ensiform, equidistant, 

opposite to alternate, 25–62 × 2.5–4.7 cm, elongate ensiform, 18–38 on both sides; 

rachis armed below with irregular to whorled straight spines. Inflorescence interfoliar, 

up to 1–1.5 m long; partial inflorescence 8–10, alternate, 50–60 cm long, compact; 

primary bract elongate, tubular, lacerate in upper part; peduncle strongly armed with 

black flattened comb like spines; male and female inflorescence similar; male flowers 

bifarious, narrowly oblong, obscurely 3 angled at base, calyx campanulate, 3 lobed; 

corolla with 3 distinct petals, distichous in recurved rachillae up to 25–30 cm long; 

rachillae in female inflorescence recurved, 16–20 cm long. Fruit shortly stalked, 4.5 × 

2.0–2.5 cm, ellipsoid, covered by 12 vertical rows of shining scales cordate- trapezoid, 

scales reddish brown with light patches, deeply channeled, 3 × 2 cm, beak prominent, 

conical; seed oblong to ovoid, endosperm ruminate, embryo basal.  

Flowering: April – May and August – September Fruiting: October – February 

Status: Less common; Vulnerable (Renuka 2011)  

Distribution: India (West Bengal, Sikkim, Assam, Meghalaya, Manipur), Bangladesh, 

Myanmar and Thailand; in West Bengal common in tropical and sub tropical forests of 

terai (Bangdubi, Sevoke, Gulma, Lataguri) upto temperate froests of  Dajeeling and 

Kalimpong Himalaya up to 600m.  

Ecology: Lowland or mountain rain forests or drier forests usually on steep slopes; 

grows in the lower hill forests especially on the dry slopes.  

Specimen examined: West Bengal, Darjeeing, Bangdubi, 02.05.2016 Mondal and 

Chowdhury, 1014 (Acc. No. 09862, NBU); West Bengal, Darjeeling, Kalijhora, 

16.11.2017 Mondal and Chowdhury, 1059 (Acc. No. 09807, NBU); West Bengal, 

Jaldhaka, 30.04.2018 Mondal and Chowdhury, 1060 (Acc. No. 10178, NBU). Other 

specimens: Hamaupuri, 22. 1. 1962, fl., D.B Deb27023 (CAL); berreck block, North 

Bengal, 2.12.1993, female fl., fr., Vijayakumaran 7053 (KFRI); Sevoke Hills, 

Himalaya, North Bengal, 28.10.1975, 197 A, Acc. 52705 (MH).  

Uses:  Due to shorter internodes, the cane is not commercially utilized for furniture 

making. Seeds are used as medicine among the hilly tribes to treat diabetes and 

hypertension.  
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Fig. 31: Calamus erectus Roxb. A. Portion of stem showing leaflet B. Petiole C. Part of 

the male inflorescence D. Fruit E. Seed 
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Fig. 32: A. Calamus erectus Roxb. B. Mature fruits C & D. Spine ornamentation on 

petiole and rachis E. Female rachillae F. Male rachillae G. Herbarium specimen  
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Calamus flagellum Griff. ex Mart., Cal. J. Nat. Hist. 3: 333 1853; Griff., Palms, Brit. 

E. Ind. 1850; Becc. in Hook. f., Fl. Brit. Ind. 6: 439. 1832; Becc., Ann. Roy. Bot. Gard. 

Cal. 11. 127. 1908 & Appendix pl. 4 & 5. 1913; Basu, Rattan in Ind. Monogr. Rev. 74. 

1992. ‘Putli bet, Rab bet, Reem’ [Fig. 34C, D] 

Clustering, large diameter rattans; stem with sheath 5 cm in diameter, without sheath 

4.8 cm in diameter. Leaves ecirrate, ocrea marcescent; petiole terete, about 1 cm in 

diameter, armed with subulate spines whorls, 1–3 cm long, leaf lets equidistant, many, 

27–37 linear – lanceolate pinnate per side, regularly or irregularly arranged broadly 

ensiform, prominently 1 nerved on upper side, middle leaflets longer, 60–65 cm long; 

uppermost leaflets connate up to the middle, midnerve and marginal nerves with bristle; 

rachis heavily armed on lower side with strong claws on lower side at intervals, 3–4 m 

long. Inflorescence 7–7.5 m long, flagellate, bracts tubular, tattering at apices; male and 

female inflorescences flagelliform, 5–7 m long, simply decompound, partial 

inflorescences about 1–2 m long, with 3–5 rachillae on each side; primary bracts 

tubular, closely sheathing, fibrous; secondary bracts  unarmed, tubular, narrowly funnel 

shaped; rachillae 8–24 cm long, slightly compressed, each bearing 9–29 distichous  to 

remote flowers, involucre copular, male flowers 8–12 × 4 mm, curved outside; female 

rachillae remote, 18–27 cm long, involucrophorum unilaterally cupular, involucre 

cupular, projected from the basal bract, truncate entirely sunken in involucrophorum; 

female flowers 6–8 mm long, calyx ovate, 3 dentate; petals lanceolate. Fruits 2.7–3 × 

1.8–2.2 cm, yellowish or brownish, broadly ovoidscales slightly channeled at middle; 

seeds terete in the cross section, embryo basal. 

Flowering: June – August Fruiting: September – Novenber 

Status: Rare occurrence; Endangered (Renuka 2011) 

Distribution: India (West Bengal, Sikkim, Assam, Meghalaya,), Bangladesh, Bhutan; 

common in the sub–tropical and tropical to temperate forests terai, duars, Darjeeling 

and Kalimpong (upto700 m) of West Bengal. 

Ecology: A component of the mixed evergreen forests on the lower or middle 

Himalayan ranges.  

Specimen examined: West Bengal, Mirik, 20.07.2015 Mondal and Chowdhury, 1015 

(Acc. No.  09853, NBU); West Bengal, Alipurduar, Dalgaon forest 20.09.2017 Mondal 
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and Chowdhury, 1061 (Acc. No. 09855, NBU). Other specimens: Kamlao, Manmao 

Division, Arunachal Pradesh, 9.6.1989, female fl., Renuka, 6606 (KFRI); fl., Gamble, 

455B & 455B (MH); Sikkim, 3.12.1908, Craib 506 (CAL)  

Uses: Large canes similar to Calamus inermis commonly used in furniture industry; it 

is also a raw material for basketry. Fruits are edible, leaves are used as thatches. 

Calamus floribundus Griff., Cal. J. Nat. Hist. 5: 56. 1845; Becc. in  Hook. f., Fl. Brit. 

Ind. 6: 444. 1892; Palmijuncus floribundus (Griff.) Kuntze, Revis. Gen. Pl. 2: 733. 

1891. Calamus mishmeensis Griff., Cal. J. Nat. Hist. 5: 55. 1845. Calamus floribundus 

var. depauperatus Becc., Ann. Roy. Bot. Gard. Cal. 11: 79. 1908; Basu, Rattan in Ind. 

Monogr. Rev. 115-116. 1992. [Fig. 45G] 

Clustering, medium sized rattans; stem with sheath 4–5 cm in diameter, without sheath 

2–2.5 cm in diameter. Leaves ecirrate, leaf sheath armed, spines horizontal to deflexed, 

mostly seriate or scattered, 2–3 cm long, subulate; petiole strongly armed, spines 

straight, 3–4 cm long, flagellum armed with black tipped claws, leaflets equidistant, 

lanceolate, 4–6 nerved, 50–55 × 3–5 cm, upper leaflets crowded, terminal leaflets free. 

Male inflorescence flagelliform, 1.5–2 m long, partial inflorescences 35–42 cm long, 

thrice branched; primary bracts tubular, 2–3 edged, armed with scattered straight 

spines; secondary bracts tubular, non spiny, funnel like opening; flower branches 

alternate, inserted at the mouth or just above the mouth of the respective bracts, each 

holding alternate, 3 cm long rachillae; male flowers distichous, ovoid, 2–6 mm long, 

calyx rounded, almost smooth at base with 3 acute lobes; corolla twice longer than 

calyx; female inflorescence 17–32 cm long; partial inflorescences inserted within the 

primary bracts;  rachillae 3–7 on each side, 6–10 cm long, female flowers 4–6 mm 

long, ovoid. Fruit drupe, globose, beaked, 6–8 mm in diameter, scales in 14 series, 

obtuse, shinning, superficially channeled at middle, gray yellow; seed sub orbicular. 

Flowering:  April – May Fruiting: June – August  

Status: Rare occurrence; Endangered (Renuka 2011) 

Distribution: India (West Bengal, Assam, Meghalaya, Arunachal Pradesh, Mizoram 

and Nagaland), Bangladesh, Myanmar; commonly found in forests of Darjeeling and 

Kalimpong Himalaya (upto1500 m) of West Bengal. 
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Ecology: Grows in the moist forests of the plains and lower hills and along the 

riverbanks, land or mountain rain forests below the 1500 m of altitudes. 

Specimen examined: West Bengal, Darjeeling, Shivkhola 27.03.2018 Mondal and 

Chowdhury, 1016 (Acc. No. 09856, NBU). Other specimens: Kobo towords  

Povomuch, Assam, 5.12.1911, malefl., Burkill 37036 (CAL); Kumpang, Arunachal 

Pradesh, 25.11.1958, Rao 18027 (CAL); Thakama, February 1906, fl., Meebold 5556 

(CAL); Dibru forest, Assam, 7.6.1989, fr., Renuka 6602 (KFRI); Makum,21.11.1919, 

Burkhil 35743 (CAL); Povomuch, Assam, 5.12.1911, male fl., Burkill 37036 (CAL).  

Uses: Cane is not preferred for construction or furniture making due to its brittle nature, 

however, it is used for making of baskets and other handicrafts, rope etc. The young 

shoot is used as vegetable.  

Calamus gracilis Roxb., Fl. Ind. ed. 3: 781. 1832; Becc. in Hook. f., Fl. Brit. Ind 6: 

453. 1893; Becc., Ann. Roy. Bot. Gard. Cal. 11. 318. Pl. 124. 1908. Palmijuncus 

gracilis (Roxb.) Kuntze, Revis. Gen. Pl. 2: 733. 1891. Calamus hainanensis C. Chang 

& L. G. Xu ex R.H.Miau, Acta Sci. Nat. Uni. Sunyatseni 1981(3): 116. 1981; Basu, 

Rattans in Ind. Monogr. Rev. 111. 1992. ‘Chulibet’ [Fig. 39C] 

A slender, climbing rattans; stem cluster forming 30 m long or more, with sheath 2.5–5 

cm in diameter, without sheath 1.5–3 cm diameter, dark green. Leaves ecirrate, 60–75 

cm long; leaf sheath with flagellum armed with long and short needle like spines; ocrea 

small; knees present, with  distinct hairy projection; petiole 1–3 cm long, margins 

armed, straight,  rachis armed below, spines straight, base bulbous,  rachis 0.7 m long, 

8–15 linear or lanceolate pinnate leaflets  per side, deflected in one plane, narrowly 

oblanceolate, longer leaflets 45–55 cm long, 1–1.5 cm wide at broadest part, lowermost 

leaflets 27 cm long, 3–6 nerved on upper side, nerves more or less smooth on upper 

side, bristly on lower side, terminal leaflets two third connate from base. Both male and 

female inflorescence flagelliform, delicately branched, axial part aculeate, male 

rachillae 3–6 cm long; male flowers distichous, 6 × 2 mm; female flowers horizontally 

projected from rachillae.  Ripe fruits broadly ovoid or elliptic, 2.7–3.2 × 1.5–1.8 cm, 

equally rounded on both sides, scales orange but straw yellow when dry, deeply 

channeled at middle, 3 × 1 cm and stalked scale, grooved, arranged in 23 series; seed 

ovoid, endosperm ruminate. 
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Flowering: Apri – August Fruiting: November – February 

Status: Rare occurrence; Near Threatened (Renuka 2011) 

Distribution: India (West Bengal, Assam, Meghalaya, Arunachal Pradesh, Nagaland 

Manipur), and Bangladesh; common in forests of Terai and Duars, lower hills of 

Darjeeling and Kalimpong below the altitudes of 850 m. 

Ecology: In evergreen forest, mostly at 300–1200 m in lower to middle hill forests of 

Eastern Himalaya. 

Specimen examined: West Bengal, Dajeeling, Mahananda Wild Life Sanctuary, 

17.06.2017 Mondal and Chowdhury, 1017 (Acc. No.  09852, NBU). Other specimens: 

Lailad, Khasi hills, Meghalaya, 25.4.1994, fr., Renuka and Vijayakumaran, 7074 

(KFRI); Namgao, Arunachal Pradesh 10.6.1989 Renuka, 6608 (KFRI). Oct. 1892, 

Prain’s 89 (CAL); North lakhimpore, Koki Researve Forest, 22.11.1957, Panigrahi, 397 

(CAL). 

Uses: Ballast baskets, for caning chair and seats. It is a very important cane for 

furniture and handicrafts industry. Fruits edible and leaves used in various religious 

rituals.  

Calamus guruba Buch.-Ham. ex Mart., Hist. Nat. Palm. 3: 211. 1853; Becc. in Hook. 

f., Fl. Brit. Ind. 6: 449. 1892; Becc., Ann. Roy. Bot. Gard. Cal. 11: 299. 1908 & 

appendix pl. 114. 1913; Prains, Beng. Pl, 2: 1099. 1903; Calamus nitidus Mart., Hist. 

Nat. Palm. 3: 211. 1838. Daemonorops guruba (Buch.-Ham.) Mart., Hist. Nat. Palm 3: 

330. 1853. Calamus multirameus Ridl., Mart. Fl. Malaya. Penins. 2: 202. 1907; Basu, 

Rattan in Ind. Monogr. Rev. 94. 1992. ‘Sundi Bet, Orna Bet, Jali Bet, Jai Bet, Jati 

Bet’ [Fig. 45D] 

A high slender thicket cluster forming climber rattans; stem 5–5.5 m long, leaf sheath 

2.5–3cm long and 2.4 cm in diameter, dull green with rusty brown indumentums, 

covered by 1–1.5 cm long spines, internodes to 30 cm long, mouth of the sheath with 

extra-long slender, needle like spines, ocrea lacerated. Leaves ecirrate, 110–125 cm 

long with petiole, 25–30 cm long, rachis with rusty indumentums, back with irregularly 

arranged stout recurved spines; knee prominent with delicate armed flagellum, 2.6 m 

long, spines subulate, triangular, dark reddish brown tipped, spines; leaf lets numerous, 
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equidistant, alternate to opposite, linear, prominently 3–nerved, 35–45 cm long, 2.7 cm 

broad at middle, green on both sides. Male and female inflorescences flagelliform, 1–3 

m long, with 5–8 alternate remote partial inflorescences, primary bracts conspicuous; 

male flowers on rachillae, 8 cm long; female flowers on 2–3 cm long rachillae. Fruits 

rounded, pea like, greenish brown, apiculate, 6 mm in diameter, perianth shortly 

pedicelliform; scales deep red to blackish, in 17–18 rows, endosperm not ruminate 

Flowering: November – December Fruiting: April – May  

Status: Rare occurrence; Near Threatened (Renuka 2011) 

Distribution: India (West Bengal, Assam, Arunachal Pradesh, Meghalaya and Tripura) 

and Bangladesh; commonly found in the forests of Terai and Duars (Khoerbari range, 

Alipurduar), Darjeeling and Kalimpong hills (upto 1200m), West Bengal. 

Ecology: A component of the forests of Eastern Himalaya up to an altitude of 1200 m. 

Sometimes found in the same locality where Licuala peltata grows. This species was 

also found under the canopy of Tectona grandis, Lagerstroemia speciosa and Alstonia 

sp from same locality. 

Specimen examined: West Bengal, Alipurduar, Khoerbari range 29.04.2018 Mondal 

and Chowdhury, 1018 (Acc. No. 10170, NBU). Other specimen: Teliamur, 22.2.1960, 

fl., Deb 2306 (CAL); Irong Manipur, February 1906, Meebold 552 a (CAL); Manu 

Division, Tripura, 20.4.1994, Renuka and Vijayakumaran 7070 (KFRI); fl., S. Coll. M. 

H. Acc. No 52736 (MH); fr., S. Coll. M.H. Acc. No.52838 (MH); Mangalore, March 

1911, Meebold 14310 (CAL); Watkyi, 1911, fl., Meebold 17145 (CAL); Myitkyina, 

25.1.1914, fr., Gilbert Rogers 315 (CAL); Soondari river, 11.04.1908, male fl., Ribu 

692 (CAL); Gajaldoba, Jalpaiguri, 26.4.1962,fr., Mukerjee 5596 (CAL); Rajabhat 

Khawa, Depot road, 14.5.1949, V. Narayana Swamy 2402 (CAL); Calcutta, 6.3.1915, 

Debbarman 10812 (CAL). 

Uses: One of the most commercially exploited cane of India that has commercial used. 

Split canes are used in basket making, weaving chair bottoms, furniture panels and 

binding edges of bamboo basket. Its young shoot is used for food (Basu 1992). 

Calamus leptospadix Griff., Cal. J. Nat. Hist. 5: 49. 1845; Becc. in Hook. f., Fl. Brit. 

Ind. 6: 44. 1832; Becc., Ann. Roy. Bot. Gard. Cal.11: 142. 1908 & Apendix pl. 14. 
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1913. Palmijuncus leptospadix (Griff.) Kuntze, revis. Gen. Pl. 2: 733. 1891; Basu, 

Rattans in Ind. Monogr.  Rev.  77. 1992. ‘Dhangri Bet, Rab Bet, Rani Bet, Mugri Bet’ 

[Fig. 45E] 

Cluster forming, small diameter climber rattan; stem  8–10 m long, with sheaths  2–4 

cm in diameter, without sheaths 1–2 cm. Leaves ecirrus, 80–120 cm long, leaf sheath 

with flagellum, green, scurfy, 2.5–3 cm long, partly seriate; knee present; ocrea present, 

petiole 40–45cm long, petiole and rachis armed with scattered spines, spines 3–4 cm 

long, rachis covered with indumentums; leaflets 25 × 1.6 cm, linear ensiform, alternate 

to sub-opposite,  distinctly 3-nerved, acuminate to bristly subulate at apex, uppermost 

leaflets short. Male inflorescence shorter, flagelliform, decompounds, male rachilla 

scorpiod, 1–2.5 cm long, with 6–14 flowers,  male flowers 4–6.5 × 1.7 mm, calyx 

tubular, 3 oblong segments. Female inflorescence similar to males, female rachillae 

erect from base, arching above, 1.7–2.2 cm long, each with 5–9 female flowers. Fruit 

globose, 1.7 mm in diameter, scales yellowish with a reddish brown margins, deeply 

channeled at middle; seed globose and endosperm homogeneous. 

Flowering: March – May Fruiting: June – October 

Status: Rare occurrence; Vulnerable (Renuka 2011) 

Distribution: India (West Bengal, Sikkim, Assam, Meghalaya, Manipur, Nagaland, 

Arunachal Pradesh) and Bhutan; common in the forests of Jalpaiguri, Lataguri, North 

Bengal University Campus (130 – 250 m). 

Ecology: Mostly on damp river plans, forming big thickets and becomes a cluster 

forming high climber when grows in moist places among tall trees. 

Specimen examined: West Bengal, Siliguri, North Bengal University Campus, 

20.08.2014 Mondal and Chowdhury, 1019 (Acc. No.10174, NBU). Other specimens: 

Kobo, 5.12.1911, fr., Burkill 37035 (CAL); Dhasi Khati village, inner NEFA border, 

Assam, 16.02.1957, Panigrahi 5657 (BSI Shillong); William Nagar,Meghalaya, 2.5.94, 

Renuka, Vijayakumaran and Mohandas,7078 a (KFRI);  William Nagar, Meghalaya, 

2.5.94, female fl., Renuka, Vijayakumaran and Mohandas 7078 (KFRI); Berreck Block, 

Kurzeong Division, North Andamans, 2.12.93, Vijayakumaran 7054 (KFRI); 

Tinkopani  Reserve Forest, Assam, 10.6.89, female fl., Renuka 6609(KFRI);  Barata, 
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Manipur, February 1906, fl., Meebol 5557 (CAL); Duphla hills, 1875, fl., Listen 277 

(CAL); Duar reserve, Assam, 22.4.1958, male fl., nath 13218 (CAL). 

Uses: Cane is mainly used for rough baskets for tea plucking and for other uses. Split 

canes are strong and durable and used for making chair bottoms. 

Calamus longisetus Griff., Cal. J. Nat. Hist. 5: 36. 1845; Becc. in Hook. f., Fl. Brit. 

Ind. 6: 440. 1832; Becc., Ann. Roy. Bot. Gard. Cal. 11 : 134. 1908 & Appendix Pl. 9. 

1913; Basu, Rattans in Ind. Monogr. Rev. 102. 1992; Renuka, Manu. Rattan, Anda. l. 

42. 1995. Palmijunncus longisetus (Griff.) Kuntze, Revis. Gen. Pl. 2: 733. 1891. 

Calamus tigrinus Kurz, J. Asiat. Soc. Bengal, Pt. 2, Nat. Hist. 43 (2): 211. 1874.  

Palmijunncus tigrinus (Kurz) Kuntze, Revis. Gen Pl. 2: 733. 1891. ‘Alimasjid, 

Kadakachan, Jungli Kyein, Jungli Bet, Udham Bet’ [Fig. 33 & 34A, B] 

A strong climber rattan,18–20 m long; stem deep green, internodes 35–45 cm long, 

with leaf sheath 4.5 cm in diameter. Leaves ecirrate, 4–5.5m long, leaf sheath covered 

with deep brown to blackish coating; scattered black needle-like spines,  subulate, 1–2  

cm long, longer spines jointed at base, ocrea papery, upper leaf sheath  5–7cm long 

straight to wavy; petiole deeply channeled, 40–45 cm long, 3.5 cm wide at middle, 

upper surface on the petiole covered with needle like blackish spines, lower surface  

flat, blackish spines; leaflets ensiform, elongate, equidistant on rachis, often in groups 

of 3–6 leaflets projecting in different direction, 75–85 cm long, 3–4 cm wide at middle, 

bristly on upper nerves and margins. Male and female inflorescences flagelliform, 7–8 

m long, pendulous; partial inflorescences branched, simple, caudiform at apices, 

primary bract thinly leathery in surface, very closely sheathing, elongate, secondary 

bracts un-armed; male rachillae 17 cm long; male flowers tightly distichous on the 

rachillae; female rachillae 16 cm long, alternate, simple, basal part of rachillae not 

deeply enclosed within the basal bract.  Fruits ovoid, 3.5 cm long, narrow, beak 

prominant, scales flattened, arranged in 11–12 longitudinal series, yellowish; seed 

oblong, superficially furrowed on the back, flat on the rapheal side, smooth , 

endosperm homogeneous. 

Flowering: November – December Fruiting: April – May  

Status: Rare occurrence; Least Concern (Renuka 2011) 
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Distribution: Calamus longisetus mainly found in India (West Bengal, Assam, 

Arunachal Predash and South Andaman), Bangladesh, Myanmar and Thailand; widely 

distributed in the forests of Darjeeling and Terai- Duars region of West Bengal, upto 

350 m of altitudes. 

Ecology: Common in moist forest and damp slopes on lower hills. 

Specimen examined: West Bengal, Darjeeling, Kalijhora, 16.11.2017 Mondal and 

Chowdhury, 1020 (Acc. No. 09864, NBU). Other specimens: Ray hills, North 

Andaman, 27.10.1964, Ellis and Ramamurthy 18965 (MH); S. Andaman, 22.12.1982, 

Dr. King’s Collector, Acc. No., 53174 (MH); Middle c,  4.5.1974, fr., Balakrishnan 

1350 (CAL); Dong Islands, Andamans, 15.12.1915, male fl., Parkinson 780 (CAL); 

Wumberleygumg, South Andamans, 6.4.88, fr., Renuka 4060 (KFRI); Mannarghat, 

South andamans, 4.4.92, fr., Vijayakumaran 6626 (KFRI). 

Uses: The tribal people eates the ripe fruits and used leaves for thatching. Its 

commercial utilization is limited to making rough baskets and other articles for local 

uses. 
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Fig. 33: Calamus longisetus Griff. A. Spine ornamentation B. Rachis with leaf C. Male 

inflorescence D. Mature fruit E. Fruit scale F. Seed 
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Fig. 34: A. Calamus longisetus Griff. with fruits B. Calamus longisetus Griff. with 

male inflorescence C & D. Calamus flagellum Griff. E. Calamus tenuis Roxb. F. 

Calamus arborescens Griff. 
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Calamus pseudoerectus Sujit Mondal, S. K. Basu & M. Chowdhury, J Threatened 

Taxa 11(5): 13605. 2019. ‘Betgara, Otla bet’ [Fig. 35 & 36] 

Erect, Cluster forming canes, up to 11m long. Stem solid, sheaths 18 – 20 cm diameter, 

without sheaths 12–13.5 cm diameter; internodes 5 – 9.8 cm long, 12.1 – 13.2 cm 

diameter. Leaf ecirrate, 1.56 – 3.37 m long; fagella absent; sheath blackish-brown, 

caducous scales, sparsely variable sized blackish-brown armed with minute and few 

long fat spines along zone of adnaton between inforescence and sheath; knee absent; 

petole 1 – 1.2 m long, young petole with white powdery dust, mature petole base with 

dense brown dust, covered with irregular small spines, base fat, leaf sheath closed with 

spongy, thick sheath fbers on both edges; leafets 38–43 on each side of rachis; rachis 

1.3 – 1.8 m long; glabrous, rarely spines on both edges, leafets linearensiform, 41 – 75 

cm × 2.1 – 4.1 cm, leafets alternate in equidistance at base and terminal part, but 

opposite at middle; green beneath, narrowly elliptc to linear, mid leafets 71 – 76.5 cm × 

4.8 – 5.6 cm; apical leafets 39.6 – 41.8 cm × 1.6 – 2.1 cm, apical leafet scarcely united 

at base; fne spines 3 – 6 mm long, on major veins of both abaxial and adaxial surfaces; 

inforescences long, looping, 2.10 – 2.40 m long, non-fagelliform, branched to 1 order, 

one pistllate and one staminate fower lies in each node; pistllate fowers deeply 

embedded on rachis node, sterile staminate fowers lies at base of pistllate fowers; 

prophyll strictly tubular, 14 – 32 cm × 4.8 – 3.1 cm tghtly sheathing, opening 

asymmetrically at apex, with brown indumentums similar to that of the sheath, very 

sparsely armed with minute recurved spines, sometmes with fne bristles around bract 

opening; peduncular bracts one or two, peduncular up to 1.12m long, 1.3cm diameter, 

with irregular spine on margin and adaxial surface, rachis bract 5.6 – 14.4 cm × 3.3 – 

5.2 cm, similar to prophylls; primary branches (rachillae) 25.6 – 134.2 cm apart, 

rachillae 2 – 3 at each nodes; rachillae alternate, straight, 10.3 – 27.6 mm × 1.6 – 2.5 

mm; rachilla bracts 1.3 – 1.6 cm × 2.3 – 2.8 cm, similar to prophylls; foral bracteoles 

tubular, 0.7 – 1.4 cm × 1.8 – 2.5 cm, asymmetrically opened; pistllate fowers oval, 0.6 

– 0.4 cm × 0.4 – 0.5 cm, sessile, lacking indumentums; calyx 0.4cm diameter, connate 

at base, three-lobed; lobes 0.6cm × 0.4cm; corollatubular at base, 0.4 – 1.1 cm × 1.6cm 

long, tp three-lobed; lobes triangular, 0.6mm long; ovary globose; stgma three, 

prominent; sterile staminate fower narrow, 0.7cm × 0.3cm, solitary, sessile, atached at 

base of pistllate fowers, calyx 0.4cm diameter, connate at base, three–lobed; lobes 

0.6cm × 0.4cm; tubular at base, corolla 0.4 – 1.1 cm × 1.6cm, tp three-lobed; lobes 
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triangle, 0.6cm long; sterile stamens six; separate fertle male plants not seen. Fruits 

very small, ellipsoid, 0.7 – 0.8 mm × 0.3 – 0.4 mm, rusty brown, with three distnct 

stgmatc projecton, 0.1 – 0.2 mm long, covered with longitudinal rows of scales, reddish 

brown, 0.4 – 0.8 mm × 0.3 – 0.5 mm, scales not regular, fan-shaped, margins fmbriate, 

arranged in nine rows; one-seeded; seeds oblong, 0.5cm × 0.1cm, brown. 

Flowering: December – February Fruiting: February – May  

Status: Endangered (Mondal et al. 2019) 

Distribution: India; endemic and rarely distributed in tropical lowers hills forests of 

Darjeeling district (upto 800m), West Bengal.  

Ecology: Hill slopes tropical forests at lower hills.  

Specimen Examined: West Bengal, Darjeeling district, Muktikhola hill slopes, 

08.02.2018, S. Mondal & M. Chowdhury, 1024 (Acc. No. 10044, NBU); Shivkhola hill 

slopes, 12.04.2018, S. Mondal & M. Chowdhury, 1062 (Acc. No. 10212, NBU). 

Uses: Leaves are used as thatch; local peoples use fruits for diabetes.  

Notes: Calamus pseudoerectus is presently known from Darjeeling District of West 

Bengal.   

 

 

 

 

 

 

 



118 

 

 

Fig. 35: Calamus pseudoerectus Sujit Mondal, S. K. Basu & M. Chowdhury  A & B. 

Habit C. Stem D. Inflorescence E. Sheath F. Petiole G & H. Sheath with fibre I. 

Rachillae J. Pistillate flower K. Sterile staminate flower L. Sterile stamens M. Mature 

fruit N. Fimbriare scale O. Seed 
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Fig. 36: Calamus pseudoerectus Sujit Mondal, S. K. Basu & M. Chowdhury A & B. 

Habit with leaf sheaths, leaves, and inflorescence C. Sterile staminate flower D. Calyx 

E. Pistillate flowers F. Sterile stamens G. Rachilla with female and sterile male flower 

H. Mature fruit I. Scales J. Seed. 
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Calamus tenuis Roxb., Fl. Ind. 3: 780. 1832; Becc. in Hook. f., Fl. Brit. Ind. 6: 447. 

1832; Becc., Ann. Roy. Bot. Gard. Cal. 11: 262. 1908 & Appendix Pl. 94. 1013; 

Calamus amarus Lour., Fl. Cochinch. 210. 1790. Calamus helitropium Buch.-Ham.. ex 

Kunth, enum. Pl. 3: 210. 1841. Calamus royleanus Griff., Cal. J. Nat. Hist. 5: 40. 1845; 

Prain, Beng. Pl. 2: 1098. 1903; Basu, Rattan in Ind. Monogr. Rev. 84. 1992. ‘Jati bet, 

Pani bet, Sanchi bet’ [Fig. 37, 34E, 39B, D] 

Slender climber rattan; stem cluster forming, with leaf sheath 2–2.5 cm in diameter, 

without leaf sheath to 4–15 mm in diameter. Leaves ecirrate, 1.5 m long, leaf sheath 

with prominent knee, armed, small flat based black spines; petiole well developed, 13–

16 cm long, rachis armed on upper side, 1.5–3 cm long, curved needle like spines 

spines, 1.8–3 cm long; leaflets linear ensiform to 28–34 cm long, 14 – 16 mm broad at 

middle; terminal leaflets not joined at the base. Male inflorescence flagelliform, 

slender, decompound, rachillae 2–5 cm long with two series of 6–12 male flowers, 

male flowers 3.5–4 mm long. Female inflorescence long flagellate, slender, simply 

decompounds, partial inflorescences 17–25 cm long, 6–12 incurved rachillae on both 

side, female flowers 4–5-seriate in young inflorescence. Fruit globose, 10–12 mm in 

diameter, grey white coloured, shortly beaked, scales 14–15 vertical rows, closely 

channeled at middle; seed globose, endosperm not ruminate. 

Flowering: September – October Fruiting: April – May 

Status: Rare occurrence; Least Concern (IUCN ver 3.1) 

Distribution: India (West Bengal, Assam, Meghalaya, Manipur, Tripura, Nagaland and 

Myanmar), Bangladesh and South Vietnam; common in road side bushes in Bengal 

plains (Malda, Siliguri and Mahananda WLS) up to 150 m of altitudes. 

Ecology: Commonly grows near water bodies and swamps. 

Specimen examined: West Bengal, Malda, 20.08.2017, Mondal and Chowdhury, 1021 

(Acc. No. 10172, NBU). Other Specimens: Thinnevely District, Male fl., Sebastian 

9925 (CAL); Niashangarha, utter Pradesh, 10.12.1986, Khanna and Saran 38625 

(CAL); Dharama  Nagar Tripura, 2104.1994 fr., Renuka 7071 b (KFRI); Jagadappur, 

21.5.02, Sreekumar and Dinesh 22686 (KFRI);  motturonwalab, 4.11.1921, fl., 

Ramachandrasethi 145 (MH); Sri Lanka, S. Coll. M.H Acc. No. 62064 &62065 (MH); 

Chttagong Hill Tracts, Bangladesh, 1880, Male fl., gamble 7768 (MH).  

http://www.iucnredlist.org/static/categories_criteria_3_1
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Uses: Calamus tenuis is used for making rough baskets and useful raw material for 

furniture and handicrafts industry. The young and tender shoots, fruits are used as food; 

the ripe fruit is sold in village market; Matigara haat, Siliguri, Darjeeling, West Bengal. 

 

Fig. 37: Calamus tenuis Roxb. A. Portion of stem with leafsheath B. Silgle leaflet C. 

Male flower D. Female flower E. Mature fruit  
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Calamus viminalis Willd., Sp. Pl. 2: 203. 1799. Calamus viminalis var. fasciculatus 

(Griff) Becc. in Hook. f., Fl. Brit. Ind. 6: 444. 1892; Becc., Ann. Roy. Bot. Gard. Cal. 

11: 206. 1908. Calamus fasciculatus Roxb., Fl. Ind. ed. 3: 779. 1832. Calamus litoralis 

Bl., Rumphia 3: 43. 1847. Calamus pseudorotang Mart. ex Kunth, Enum. Pl. 3: 207. 

1841. Rotang viminalis (Willd.) Baill., Hist. Pl. 13: 299. 1895; Prain, Beng. Pl. 2: 1098. 

1903; Basu, Rattans in Ind. Monogr. Rev. 117. 1992. ‘Boro Bet, Hasali Bet, Kiring 

Bet, Korak Bet, Korkoira Bet, Phekri Bet, and Baghi Bet’ [Fig. 38 & 45B] 

A thicket clustering, medium- diameter climbers. Stem 15–18 m long and with sheath 

3–4 cm in diameter, without sheath 1.3–1.8 cm diameter. Leaves ecirrate, 1–1.5m long, 

leaf sheath green, distinct knee with long flagellum, stem and sheath covered with 

white powder, armed with spine, spines 1.5–2.5 cm long, leaflets lanceolate, attenuate 

at apices, 25–32 cm long, 2–3 cm broad at middle, fasciculate, distinctly grouped with 

2–4 leaflets in each middle to upper part, nerves prominently bristly on upper side and 

veins, dry ocrea with no spines or bristle. Inflorescence flagelliform, partial 

inflorescence about 1.7–2 m long, each with 7–9 alternate rachillae, primary bract 

diagonally truncate at apex, spines 0.7 cm long, apiculate on outer side, male rachillae 

filiform, 17–22 cm long, female partial inflorescence alternate, zig zag rachillae, 22–26 

cm long, involucrophorum sub discoid, involucre orbicular; female flowers 4.5–6 mm 

long, calyx 3 lobed; corolla as long as calyx. Fruit pea like, 8.5–10 mm in diameter, 

beak distinct, scale greenish to yellowish, channeled, arranged in 17–18 longitudinal 

series; seed globose, slightly compressed, 5.5–6.5 mm wide, endosperm homogeneous, 

eophyll digitate, leaflets 6 in number. 

Flowering: November – December Fruiting: April – May 

Status: Rare occurrence; Least Concern (Renuka 2011) 

Distribution: India (Andhra Pradesh, Bihar, Orissa, West Bengal, Assam, Tripura, 

Mizoram,), Bangladesh, Myanmar, Thailand, Java; common in the forests of Duars and 

terai (Sukna forest) and lower Himalaya (250 – 1200 m) of West Bengal.  

Ecology: Mostly grows as thickets in cleared forests.  

Specimen examined: West Bengal, Darjeeling, Sukna range 20.01.2018 Mondal and 

Chowdhury, 1022 (Acc. No. 10182, NBU). Other specimens: Forest near Iranegedda, 

18.5.1979, fr., Subba Rao 62464 (MH); Andra, 17.10.1986, male fl., Rao and 
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Narasimhan 84370 (CAL);Wrightmyo, South Andamans, 5.4.1988, Renuka 

4054(KFRI);Wumberleygung, South Andamans, 6.4.1988,fr., Renuka 4061(KFRI); 

Mannarghat South Andamans, 7.4.1992, fr., Vijayakumaran 6630 (KFRI); Long Island, 

Andamans, 22.1.1959, fr., Thothathri 9115 (MH); Near Vedurupalli, Vishakapattnam, 

Andhra, 27.10.1972, fl., Subba Rao 42756 (MH). 

Uses: It is the most used cane in India. The strong cane is used for various purposes, for 

making baskets, chair bottoms, and various other articles of local uses.  

Fig. 38: Calamus viminalis Willd. A. Portion of stem with leaf and flagella B. Partial 

male inflorescence C. Fragment of inflorescence with fruit D. Mature fruit E & F. Seed 
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Fig. 39: A. Salacca secunda Griff. B. Calamus tenuis Roxb. C. Calamus gracilis 

Roxb.D. Calamus tenuis Roxb. habit E. Plectocomia bractealis Becc. F. Plectocomia 

himalayana Griff. 
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Tribe Calamae (Cirrate) 

Calamus inermis T. Anders., Journ. Linn. Soc. 21: 11. 1869; Becc. in Hook. f., Fl. Brit. 

Ind. 6: 455. 1893; Becc., Ann. Roy. Bot. Gard. Cal. 11: 436. 1908; Basu, Rattans in 

Ind. Monogr. Rev. 53. 1992. 

Apparently non-clump forming robust climbing canes. Stem cluster forming, 4.5–7 cm 

diameter with leaf sheath, unarmed; knee present, base with prominent wrinkles. 

Leaves cirrate, leaf blade excluding cirrus 1 – 3 m long, leaf sheath smooth to sparsely 

armed with spines on outer surface, leaflets linear lanceolate, numerous, in pairs on 

each side of the rachis, leaflets 55–65 cm long, 3–6 cm broad at middle, margins 

spinulose. Male inflorescence not seen; female inflorescence 1–1.5 m long, partial 

inflorescences without basal cushion, rachillae 7–12 cm long, inserted within the mouth 

of the respective basal bracts, fertile part of the rachillae sinuous, 6–12 flowers on both 

side. Fruit ellipsoid, 2–3.5 cm long, 1–6 cm wide at middle, scales in 17–18 rows, 

deeply channeled at middle. 

Flowering: January – April Fruiting: May – October 

Status: Rare occurrence 

Distribution: India (West Bengal, Sikkim, Assam, Arunachal Pradesh) and Bhutan; 

common in the forests of terai and lowers hills of Darjeeling (Rongtong) and 

Kalimpong of West Bengal.  

Ecology: This robust cane species is localized in the mixed forest and lower hill forests 

up to 800 m.  

Specimen examined: West Bengal, Rongtong, 24.12.2017, Mondal & Chowdhury, 

1025 (Acc. No. 5817, NBU). Other specimens: Sikkim: Rangeet, Oct. 1865 Kurz s.n. 

494086-88(CAL); Sikkim Himalaya (300 – 600m) Anderson s.n (CAL).  

Uses: A strong and hard cane used for several purposes. Used for making chair frames 

and used for police sticks. 

Calamus khasianus Becc., Ann. Roy. Bot. Gard. Cal. 11: 431. 1908 & Appendix pl. 

192. 1913; Basu, Rattan in Ind Monogr. Rev. 61. 1992. [Fig. 40] 
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Cluster forming, medium diameter rattans; with leafsheath 2 – 6 cm in diameter, stem 

covered with large broad based spines and intermingled with small spines. Leaves 

ecirrate, 5 – 6 m long, leaf sheath with prominent knee, lower part conspicuously armed 

with  flattened, subulate spines,  spines 1–1.5 cm long, rachis sub-terete at lower part, 

armed below with series of paired or solitary hooks; leaf lets numerous, lanceolate, in 

groups of 2–6 leaflets on both side of the rachis with long vacant spaces in between the 

groups, 50–55 × 5–6 cm broad at middle, 3–6 nerved, nerves mostly smooth on both 

sides of the leaf.  Female inflorescence 1.5–3 m long, partial inflorescences arching 

from the axis with distinct cushion at the point of attachment with the axis, rachillae 

sinuous, 22cm long, 10–16 female flowers on each side. Fruit globose, 2–3.5 × 2–3 cm 

in diameter, fruiting perianth cylindrical, scales in 16–18 rows, deeply channeled at 

middle; seed globose, centrally pitted, endosperm ruminate, embryo basal. 

Flowering: November – Deceember Fruiting: April – May 

Status: Rare occurrence; Near Threatened (Renuka 2011) 

Distribution: India (West Bengal, Assam and Meghalaya) and Bhutan; less common in 

road side bushes and forests of duars areas (Birpara to Jaldapara Wildlife Sanctuary and 

Buxa forest) of West Bengal. 

Specimen examined: West Bengal, Alipurduar, Buxa 29.04.2018 Mondal and 

Chowdhury, 1028 (Acc. No. 10180, NBU). Other specimens: Rangeet, Sikkim, Oct 

1865 Kurz s.n. (CAL Acc. No. 494086-88); Sikkim Himalayana (300-600 m) Anderson 

s.n. (CAL); William Nagar, Meghalaya, 2.5.1994, Renuka and Vijayakumaran 7077 

(KFRI). 

Uses: Very strong cane, used in handicraft and furniture industry for making chair 

bottoms and frame works. 
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Fig. 40: Calamus khasianus Becc. A. Stem with sheath B. Leaflets C. Petiole with 

spines D. Female inflorescence E. Male inflorescence 
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Calamus kingianus Becc., Ann. Roy. Bot. Gard. Cal. 11: 107. 1908 & Appendix Pl. 

53. 1913; Basu, Rattan in Ind. Monogr. Rev. 119. 1992. 

Cluster forming rattans; stem with leafsheath 08–14 mm in diameter. Leaves cirrate, 

60–75 cm long; flagellum long, knee distinct, armed out side with closely short, straight 

spines; ocrea with blakish hairy, caduceus; petiole about 14–18 cm long; lower leaflets 

alternate, paired, middle leaflets opposite, distantly disposed, 18–26 cm long, 2.5–3.5 

cm wide at middle, 5 nerved; uppermost leaflets digitate; terminal leaflets joined at the 

base. Male inflorescence simply branched, primary bract tubular closely sheathing, 

elongate, flattened on both sides, armed with straight spines intermingled with short 

hooks; partial inflorescence with long terminal rachillae, 3–6  pendulous rachillae on 

each side below, rachillae 3–9 cm long, male flowers acute, ovate, 4–5 mm long, 18–24 

in number on both side of the rachilla; calyx cylindrical with 3 roughly triangular acute 

lobes; corolla twice longer than calyx; female inflorescence branched, partial 

inflorescence delicate, spines scattered on the tubular primary bracts, rachillae 8–12 in 

number, alternate. Fruits globose, 0.8–1 cm in diameter, scales greenish with deep 

brown margins, channeled at middle.  

Status: Rare occurrence 

Distribution: India (Assam and West Bengal); rare in forests of duars (Khoirabari 

range, Alipurduar) and Lower hills of Darjeeling and Kalimpong hills (upto 500m) of 

West Bengal. 

Habitat: This thin-stemmed bushy cane prefers to grow prostrate on moist alluvium or 

evergreen forest upto 500m. 

Uses: The rattan is very thin and delicate so has no commercial value. Fruit pulp is 

used by local people for food.  

Specimen Examined: West Bengal, Alipurduar, Khoirabari range, 12.02.2017, Mondal 

and Chowdhury, 1052 (Acc. No. 10689, NBU). Other specimens: Lailad, Umling 

range, Meghalaya, 25.4.1994, female fl., Renuka and Vijayakumaran 7075 (KFRI); 

Naja hills, Manipur, Collected during the government demarcation survey 1881-1882, 

Watt 7459 (CAL); South Guwahati, Assam, 8.12.1993, female fl., Vijayakumaran 7081 

(KFRI). 
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Calamus latifolius Roxb., Fl. Ind. 3: 775. 1832; Becc. in Hook. f., Fl. Brit. Ind. 6: 

445.1892; Becc., Ann. Roy. Bot. Gard. Cal. 11: 406. 1908; Appendix Pl. 171. 1913; 

Palmijuncus latifolius (Roxb.) Kuntze, Revis. Gen. Pl. 2: 732. 1891. Calamus humilis 

Roxb., Fl. Ind. ed. 3: 773. 1832. Calamus inermis (T. Anders.) Kuntze, Revis. Gen. Pl. 

2: 732. 1891. Calamus macracanthus T. Ander., J. Linn. Soc., Bot. 11: 10. 1869. 

Palmijuncus macracanthus (T. Anders.) Kuntze, Revis. Gen. Pl. 2: 733. 1891; Prain, 

Beng. Pl. 2: 1099. 1903; Basu, Rattan in Ind. Monogr. Rev. 65. 1992. ‘Korak Bet, 

Horna Bet’ 

Moderately robust climbers, more than 50 m in length; stem cluster forming, with leaf 

sheath about 3–4.5 cm in diameter, without leaf sheath 2.5–3.5 cm in diameter, leaf 

sheath yellowish green, pubescent with brown hairs, densely covered with flat, stout, 

spines; knee prominent, unarmed. Leaves cirrate, 2–4 m long, armed with subulate, sub 

regularly verticillate, dark brown, 1.5–3 cm long spines, ocrea liguliform; rachis terete 

in cross secion, without claws on the ventral side, armed only with small spicules, 

papery, leaflets not many, in equidistant on rachis, elliptic lanceolate, or broadly 

lanceolate slightly, 45–50 cm long, 7–11cm wide at broadest part, 5–9 nerved. Male 

inflorescence simply decompounds, 150–180 cm long, 6–8 in number on a single plant, 

partial inflorescence twice branched, rachillae 3–5 cm long, with 7–12 male flowers on 

each side, male flowers 4–6 mm long, ovoid in bud; calyx striated, divided up to the 

middle to form 3 acute lobes; female inflorescence simply decompound, rigid, not very 

diffused, each 55–95 cm long, partial inflorescences 4 in number, each 45–22 cm long, 

with 3–6 rachillae on each side, caudiform at their apices, rachillae inserted just at the 

mouth of the respective basal bracts, each 5–7 cm long, sinuous with 6–10 flowers on 

each side, involucrophorum enclosed in its bracts, copular, involucres concealed in the 

involucrophorum, visible only by the two projecting teeth on the side of neuter flower; 

female flowers 4–5 mm long, calyx finely striated, deeply divided into broad, semi 

ovate, acute lobes; corolla lobes narrower than calyx lobes. Fruiting perianth not 

distinctly pedicelliform, fruit globose, 1–seeded, brown to blakish, to 1.7 cm in 

diameter, scales flattened, not prominently channeled at middle; seed globose, blackish, 

roughly pitted. 

Flowering: July– August Fruiting: September – November 

Status: Rare occurrence 
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Distribution: India (West Bengal, Assam, Sikkim, Arunachal Pradesh, Meghalaya, 

Nagaland), Bangladesh, Bhutan, Myanmar; less common in forests of duars and lower 

hills of Darjeeling and Kalimpong distrcts (upto 1000m) of West Bengal. 

Ecology: A component of moist lower hill forests up to 1000 m mostly near the fresh 

water swamps.  

Specimen examined: West Bengal, Darjeeling, Rongtong, 20.08.2016, Mondal and 

Chowdhury, 1026 (Acc. No. 10179, NBU). Other specimens: Narpooh Reserve, 

Assam, 21.7.1957, fr., Deka 101117 (CAL); Triap, Arunachal Pradesh, 1.9.1958, 

Panigrahi 15027 (CAL); Jorain, Assam, 23.7.1957, Deka 10150 (CAL); Dhonpur, Buxa 

Tiger Reserve Forest, North Bengal, 5.12.1993, Vijayakumaran 7059 (KFRI); Jorain, 

Assam, 23.7.1957, deka, 10150 (CAL); 200-400 ft. Hook. f. & Thomson, 494083 

(CAL). 

Uses: Cane is moderately strong and used for making rough baskets, walking sticks and 

cane furniture frames. This is one of the most commercially exploited canes from NE 

India and North Bengal. Its population in the wild is already depleted and supply of raw 

semi processed cane to the traders. (Information received from a supplier and consumer 

of Siliguri, West Bengal.) 

Calamus nambariensis Becc., Ann. Roy. Bot. Gard. Cal. 11: 433.1908 & Appendix Pl. 

193, 194. 1913. Calamus nambariensis var. clpinus S. J. Pei & S. Y. Chen, Acta 

Phytotax. Sin. 27: 141. 1989. Calamus nambariensis var. fufuraceus S. J. Pei & 

S.Y.Chen, Acta Phytotax. Sin. 27: 142.1989. Basu, Rattan in Ind. Monogr. Rev. 56. 

1992; Mondal & Chowdhury, Ad. Plant Sci. 31 (2):159. 2018. [Fig. 45A] 

Robust, climbing rattans; stem cluster forming, up to 20 m long, with leaf sheath 3–5 

cm in diameter, dull green in colour. Leaves cirrate, 2–3 cm long, leaf sheath with 

prominant knee, armed with broadly subulate spines, yellow-green with dull redish tips, 

small ocrea has no spines or bristles; petiole about 25–30 cm long, flattened, armed at 

margins with 1–4 cm long, subulate spines; leaflets ensiform, lanceolate, remotely sub 

equidistant, 40 – 50 cm long, 2–4 cm broad at middle, usually 4–5 nerved, more or less 

smooth. Male inflorescence simply decompounds; partial inflorescence alternate, with 

2–5 cm long rachillae; each with distinct cushion at the base, arching above, male 

flowers 2–3 mm long, 12–16 male flowers on each side of the rachillae; female 
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rachillae sinuous, incurved about 5–12 cm long, attached at the mouth of the basal 

bract. Fruit whitish to yellowish brown, globose to ovoid or ellipsoid, stalked, 2.8 cm in 

diameter, scales in 20–21 rows, fruiting perianth pedicelliform. 

Flowering: February – April Fruiting: May – June 

Status: Less common; Critically Endangered (IUCN 3.1)  

Distribution: India (West Bengal, Assam, Arunachal Pradesh), 

Nepal, Bhutan, Bangladesh, Myanmer,  China, Vietnam and Thailand; less common in 

forests of terai (Bengduri forest), duars (Dalgaon forest, Alipurduar) and lower hills of 

Darjeeling and Kalimpong districts (upto 500m) of West Bengal. 

Specimen examined: West Bengal, Dalgaon range, Alipurduar 20.02.2017 Mondal 

and Chowdhury, 1027 (Acc. No. 10183, NBU). Other specimens: Kamlao, Manmao 

Division, Arunachal Pradesh, 9.06.1989, Renuka 6607 (KFRI).  

Uses: Cane is strong, and exported from Assam to other states for making furniture 

frames. It has attractive reddish brown colour. Excessive extraction over the last one or 

two decades coupled with poor natural regeneration has made this species one of the 

most endangered taxa of this region. 

Genus:  Daemonorops Bl. 

Daemonorops Bl. in Schultes f. & J.H Schultes, Syst. Veg. 7:1333. 1830. Becc. in 

Hook. f., Fl. Brit. Ind. 6:642. 1893; in Ann. Roy. Bot. Gard. Cal. 12: 25. 1911. 

High climbing rattans, pleonanthic, dioecious, rarely hapaxanthic. Stem cluster 

forming, with long internodes. Leaves cirrate, leafsheaths densely armed, spines 

scattered, knee conspicuous; flagellum absent; cirrus long whip-like, armed with 

clusters of strong digitate claws; radical leaves ecirrate; leaflets linear, linear-

lanceolate, acuminate, prominently nerved on upper side, margins and nerves mostly 

bristly. Male and female inflorescence superficially similar, shorter than leaves, emerge 

opposite to the leaves; the inner bracts enclosed within the outer most bract or prophyll, 

split along their length to expose flowers or bract borne on some what elongate 

inflorescence; flower branches usually compact, ramify upto the fourth order to form 

rachillae. Male flowers solitary in each bract, calyx 3, copular, dentate; corolla longer 

than calyx, lobes 3; stamens 6. Female flowers larger than male, each with a sterile 

https://en.wikipedia.org/wiki/Nepal
https://en.wikipedia.org/wiki/Bhutan
https://en.wikipedia.org/wiki/Bangladesh
https://en.wikipedia.org/wiki/Vietnam
https://en.wikipedia.org/wiki/Thailand
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male flower, calyx 3, truncate, dentate; corolla twice longer than calyx with 3 distinct 

thicker petals; staminodes 6, connate, copular with 3 rudimentary anthers. Fruit ovoid 

or ellipsoid, distinctly beaked, covered with raflexed scales; seed with deeply ruminate 

endosperm.  

Distribution: India, Myanmer, China, Malaysia, Indonesia, Laos, Vietnam, Cambodia, 

Brunei, Philippines. About 115 species in World; 5 species in India; two species 

recorded from West Bengal (Mondal and Chowdhuy 2018). 

Key to the species 

1. Cirrus upto 5 m long; stem without sheath 2–3 cm diameter; female rachillae 6–10 

cm long, 6–7 in number on each side; fruit 5–5.5 mm long ………….D. jenkinsiana   

2. Cirrus upto 3 m long; stem without sheath up to 8–10.4  cm diameter; female 

rachillae 6–9 mm long, 2–3 in number on each side; fruit 4–5 mm  

long………………………………………………………………………D. teraiensis 

Daemonorops jenkinsiana (Griff.) Mart., Hist. Nat. Palm. 3: 327. 1850; Becc., Hook. 

f., Fl. Brit. Ind. 6: 462. 1893; Becc., Ann. Roy. Bot. Gard. Cal. 12: 1911. Pl. 1. Part II. 

1911. Calamus jenkinsianus Griff., Cal. J. Nat. Hist. 5: 81. 145. Daemonorops 

nutantiflora (Griff.) Mart., Hist. Nat. Palm. 3: 326. 1853. Daemonorops pierreana 

Becc., Rec. Bot. Surv. Ind. 2: 220. 1902; Prain, Beng. Pl. 2: 1099. 1903; Basu, Rattan 

in Ind. Monogr. Rev. 40. 1992. ‘Golak Bet, Golla Bet, Cheka Bet, Dudhia Bet, Dangri 

Bet’ [Fig. 41, 42] 

High climbing rattans; leaf sheath with stem 4–5 cm in diameter, without sheath 2–3 

cm diameter internodes 16–20 cm long, striate. Leaves cirrate, leaf blade excluding 

cirrus 3–5m long, leaf sheath yellowish to greenish, covered with brown scurf, armed 

with thin, flattened, brown to blackish needle-like spines in series or scattered; knee 

distinct; petiole 14–20 cm long, scurfy, channeled above, convex bellow, armed below 

with strong digitate claws straight spines at margins; leaflets ensiform, alternate to sub-

opposite, 45–55 cm long. Inflorescence cymbiform, subaxillary or not more broadly 

fusiform, after opening inserted above mouth of their sheaths, peduncle 4 – 8 cm long, 

outer bract tapering into a long beak, reddish to reddish brown, densely scurfy flower 

branches at base. Male flowers oblong, 4 × 3.5 mm, calyx cupular, hairy, corolla 3, 
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oblanceolate, stamens 6, anthers subulate, connate, thickened at base; female rachillae 

6–10 cm long, sinuous, female flowers 5–7 on each side, each 6–6.5 mm long, calyx 

cupular, truncate, ovary globose to ovoid, stigmas 3, papillose inside. Fruit globose, 

ftuit 5–5.5 mm long, 1.7 cm in diameter, scales yellowish brown with; seed globose, 9 

mm in diameter, endosperms ruminate. 

Flowering: July – September Fruiting: December – May 

Status: Less common; Near Threatened (Renuka 2011) 

Distribution: India (West Bengal, Sikkim, Assam, Meghalaya, Arunachal Pradesh, 

Manipur), Bangladesh, China, Thailand, Vietnam; common in the forests of terai 

(Bangdubi, Gulma forests), duars and lower hills of Darjeeling and Kalimpong (upto 

700m) of Northern West Bengal.  

Ecology: In the eastern Himalaya it is common in the mixed forest up to 700m. 

Daemonorops jenkinsianus grows in evergreen forests and scrub jungle at 100 m – 700 

m along streams. 

Specimen examined: West Bengal, Darjeeling, Bangdubi forest 12.01.2018 Mondal 

and Chowdhury, 1029 (Acc. No. 10198, NBU); West Bengal, Darjeeling, 12.04.2017 

Mondal and Chowdhury, 1063 (Acc. No. 09873, NBU). Other specimens:  Chirang 

Reserve Forest, Near Hultagoan, 22.4.1957, Rolla Seshagiri Rao 7124 (CAL); Nambur 

forest, Assam, feb. 1906, fr., Meebold 10861 (CAL); Danaur, Assam, 8.4.1914, 

fl.,Upendranath Kanjilal 3765 (CAL); Rikshabari Block, kurzeong West Bengal, 

1.12.1993, fr., Vijayakumarn 7052(KFRI); Lower toridu Range , Lataguri, North 

Bengal, 3.12.93, Vijayakumarn 7055(KFRI); Taliamara Division, Ambassa, Tripura 

19.4.94, fr., Renuka, Vijayakumarn and Mohandas  7065 (KFRI); Lailad umling range, 

Meghalaya, 25.4.94, Renuka and Vijayakumarn 7072 (KFRI); Chekoparra, 2.2.1879, 

fl., Gamble 6659 A (MH). 

Uses: It is one of the most useful rattan species utilized as raw material for making 

furnitures and handicrafts. The tender shoots of Daemonorops jenkinsiana are used as 

vegetable and fruits were eaten by wild elephants. 
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Fig. 41: A. Habit of Daemonorops jenkinsiana (Griff.) Mart. B. Fruiting stage C & G. 

Spine ornamentation D & F. Spine of rachis E & H. Spine ornamentation on spadix 

length. 
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Fig. 42:  Daemonorops jenkinsiana (Griff.) Mart. A. Portion of leafsheath B. Single 

leafsheath C. Single leaflet D. Male flower E. Female flower F. Fruit 
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Daemonorops teraiensis Sujit Mondal & M. Chowdhury, Pl. Archives 19(2): 758–761. 

2019. ‘Kanra bet (Nepali)’ [Fig. 43, 44] 

Climbing rattans, 6–8 m tall; stem erect, internodes 10–12cm long; with sheath 8–12cm 

in diameter, without sheath up to 10.4 cm in diameter, sheath tubular, 16–26 cm long, 

covered with dense, light brown with flat, papery spines, 0.8–4.2cm long, base conical. 

Leaves cirrate; leaf excluding cirrus 1.85–2.43m long, cirrus 1–1.19 m long; knee 

conspicuous, covered with dense brown scurf, spines except both longitudinal side, 

spines flattened, deep brown to blackish spines in series or scattered, petiole 8.5–13 cm 

long, 2–2.8 cm broad at middle, scurfy outside, flat to slightly convex above, 5–6 rows 

of dense spines on abaxial and adaxial surface,  margin without spines; rachis with 

strong digitate dense spines on adaxial surface and claw shaped on abaxial surface, 

spines at concave side 2–8 mm and convex side 2–18 mm long, ocrea conspicuous, 

scarcely developed, tightly sheathing, mouth with fine short rusty bristles, up to 3.4 cm 

long, rachis 1.90–2.14 m long; leaflets 72–80 on each side of rachis, equidistant, 

alternate to sub opposite, 18–24 × 48–52 cm long, apical leaflets 0.6–1 × 1.8–2.2 cm, 3 

nerved, each with fine bristles, bristles 0.4–1.2cm long, bristles on both surfaces on 

mid-veins, sparsely spinous on lower edges, spine 4–6, hook shaped, joined at the base, 

4 – 9 mm. Inflorescence subaxillary not very broadly fusiform or inserted above the 

mouth of their sheaths, not very broadly fusiform after opening, male flowers oblong, 2 

× 5 mm; calyx cupular, with yellow powdery dust, corolla 3, oblanceolate, 3–4 × 1–2 

mm; stamens 6, 2–3 mm long, subulate, connate and thickened at base; female flowers 

2–3  on each side, 4–5 mm long, calyx cupular, 2–3 mm long, truncate, corolla 

distinctly veined, petals lanceolate, deeply divided each 3.5–4.5 × 1–2 mm, ovary ovoid 

to globose, stigmas 3. Fruits globose, 1.8 cm in diameter. Seeds 2–3 mm long. 

Flowering: March – May Fruiting: April – June 

Status: Endemic to West Bengal and Endangered (Mondal & Chowdhury 2019) 

Distribution: India (West Bengal); common in Bangdubi forests of terai, West Bengal; 

endemic to West Bengal. 

Habitat: Sub–tropical forest in the Terai of Darjeeling, West Bengal, India. 

Uses: Local tribal people eat the tender shoots and use dried leaf as fuel. Fruits are 

favorite food of wild elephants.  



137 

Specimen examined:  India, West Bengal, Darjeeling district, Dalkajhar forest at terai 

of Darjeeling, 01.05.2018, S. Mondal & M. Chowdhury, 1030 (Acc. No. 0070, NBU). 

 

Fig. 43:  Daemonorops teraiensis Sujit Mondal & M. Chowdhury; A & B. Habit sketch 

C. Armature on adaxial surface of petiole & rachis D. Armature on abaxial surface of 

petiole & rachis E. Inflorescence F. Male flower  G. Anther H. Female flower I. Fruit 

© Papiya Saha 
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Fig.  44:  Daemonorops teraiensis Sujit Mondal & M. Chowdhury A & B. Habit, C. 

Armature of abaxial surface of petiole & rachis D. Armature of abaxial surface of 

petiole & rachis E. Shapes of male spadix F. Shapes of female spadix G. Male flower 

H. Female flower I. Fruit. 
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Fig. 45: A. Calamus nambariensis Becc. B. Calamus viminalis Willd. C. Daemonorops 

jenkinsiana (Griff.) Mart. D. Calamus guruba (Buch.–Ham.) ex Mart.  E. Calamus 

leptospadix Griff.  F. Calamus acanthospathus Griff. G. Calamus floribundus Griff. H. 

Plectocomia himalayana Griff.  
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Genus: Salacca Reinwardt 

Salacca Reinwardt in Hornschuch, Syll. Pl. Nov. 2: 3. 1825. 

Almost stemless caespitose, spinupus, dioecious rattans. Leaves pinnate, ecirrate, 

leaflets linear, lanceolate, sigmoid, falcately acuminate, usually 3-nerved, rachis with 

long spines. Inflorescence interfoliar, both staminate inflorescence and pistillate 

inflorescence dissimilar, bracts membrane like, mostly lacerated; male inflorescence 

bearsing catkins like rachillae, male flowers oblong or ovate, bracteoles hairy or wooly, 

calyx deeply 3 partite, corolla longer than calyx, stamens 6, filaments short, Subulate; 

female inflorescence less branched, female rachillae with pistillate and neuter flower in 

each dyad, female flowers ovoid, calyx membrane like, 3 partite, corolla leathery, 

slightly longer than calyx, with a cup like base and 3 valvate segments, staminodes 6, 

overy distinctly 3 celled, ovoid. Fruit mostly globose, 1 – 3 seeded, covered with 

reversed scales with tuft points. 

Distribution: About 7 species distributed from India, Myanmer, Thailand, Malaysia, 

Philippines and Indonesia; 3 species found in India; among them one species found in 

West Bengal. 

Salacca secunda Griff., Cal. J. Nat. Hist. 5: 12. 1845; Fuetado in Gard., J. Singapore 

12: 378. 1949; Basu and Chakraverty, Manu. Cult. Palms in Ind. 80. 1994. [Fig. 39A] 

Acculecent, busy rattans. Leaves pinnate 8–10 m long, petiole coverd with dense, rusty 

indumentums, leaflets alternate, groups of 2–4 on each side of the rachis on lower part; 

upper part of the rachis unarmed, trigonous, straight, lanceolate, distinctly 3 nerved, 

bristly spinous on upper nerves; middle leaflets 70–95 cm long, 4–7 cm broad; lower 

leaflets very short, narrow. Male inflorescence with a robust axis, bracts and prophyll 

covered with rusty indumentums, acuminate, lanceolate, primary branches very long, 

each bearing rachillae, rachilla coming out from the opening of fertile bract, each 5–9 

cm long, 12–16 mm diameter, flowers 6–8 mm long, exerted from the bracts, calyx 

deeply 3 lobed, corolla little longer than calyx, divided into 3 segments, stamens 6, 

anthers linear oblong. Fruit obovoid, 3–4 cm in diameter, pericarp thin, scales dark 

brown, 5–11 mm long, 2–4 mm broad at base.  

Flowering: March – April Fruiting: August – September  
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Status: Rare occurrence  

Distribution: India (West Bengal, Assam and Arunachal Pradesh), Myanmer, 

Thailand, Malaysia to Indonesia; less common in the forests of duars (Dalgaon forest) 

of Northern West Bengal. 

Specimen Examined: West Bengal, Birpara, Dalgaon range 20.08.2016 Mondal and 

Chowdhury, 1035 (Acc. No. 10690, NBU).  

Plectocomia Mart. ex J. H. Schultes & Schultes f., Syst. Veg. 7(2): 1333. 1830; Hook. f. 

in Benth. & Hook. f., Gen. Pl. 3: 934. 1883; Becc., Ann. Roy. Bot. Gard. Cal. 12(2): 26. 

1918; Dransfield,  Man.  Rat. Mal. Pen. 55. 1979; Basu, Rattan in Ind. Monogr. Rev. 

29. 1992.   

High climbing, hapaxanthic, dioecious rattans. Leaves cirrate, leafsheath without 

flagellum, leaflets arranged in groups on both sides of the rachis. Inflorescence in the 

axils, uppermost reduced to leaves, primary axis of inflorescence subtends pendulous 

flower branches, bracts in s, boat- shaped, non tubular, overlapping, coriaceous; in male 

flower calyx 3, cupular, dentate, , corolla divided into 3 distinct valvate petals, stamens 

6, filaments connate at base, pistillode small; female flowers 7–10 in each bract, corolla 

3, much longer than calys, acuminate. Fruit globose, 2–4 seeded, beaked, thin, erect 

with fleshy coat, endosperm homogeneous.  

Distribution: About 16 species distributed from India, Thailand, China, Myanmer, 

Malaysia, Indonesia and Philippines. India represented with 3 sprecies; all three were 

recored from West Bengal. 

Key to the species 

 1a. Leaflets green above, white below, acute or acuminate; bracts densely tomentose 

outside…………………………………………………………………………….2 

 1b. Leaflets green on both sides, apiculate; bracts finely tomentose 

outside……………………………………………………………….P. himalayana 

 2a. Female flowers shortly pedicellate; bracteoles 4–5 mm long …………P. assamica 

 2b. Female flowers conspicuously pedicellate; bracteoles 10-15 mm 

long……………………………………………………………………P. bractealis 
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Plectocomia assamica Griff., Cal. J. Nat. Hist. 5: 97. 1845; Becc. in  Hook. f., Fl. Brit. 

Ind. 6: 479. 1893; Griff., Palm Brit. E. Ind. 107, Pl. 218 a.1850; Mart., Hist. Nat. Palm. 

3, 199, Pl. 176 f. 11. 1853; Becc., Ann. Roy. Bot. Gard. Cal. 12(2): 38. 1918. Basu, 

Rattan in Ind. Monogr. Rev. 32. 1992.   

Cluster forming rattans. Stem with leaf sheath 3.5–4 cm in diameter. Leaves cirrate, 

1.7–2.5 m long; leaflets 30–75 × 6–7.5 cm broad at middle, nurved, petiole absent, 

rachis 3–5 cm broad, armed bellow. Inflorescence 1–2 m long,  male flowers sessile, 

trigonous, 6–8 mm long, calyx smaller than petals, lanceolate, acuminate, stamen with 

bulbus filaments, anther linear, 4.5 mm long; female flower branches about 2 m long, 

thickly tomentum, bracts distichous, each cuneate, oblong with triangular tips, 6–8 × 

2.6–3 cm, female flowers 4–8 in number in each bract, shortly pedicilate, bracteolate, 

3–5 mm long, corolla with 3 concave acuminate petals, ovary globose, stigma sessile, 

trigonous. Fruits globose, slightly beaked, densely villous out side, 3.5 cm in diameter; 

seed globose, 1.6 cm in diameter.  

Flowering: March – May Fruiting: June – September  

Status: Rare occurrence; Vulnerable (Renuka 2011) 

Distribution: India (West Bengal, Sikkim, Assam, Arunachal Pradesh); found in 

Darjeeling beside Darjeeling Zoo, West Bengal; endemic to Eastern Himalaya (up to 

2250 m). 

Ecology: A component of the moist hilly forest up to 1800 m. 

Specimen examined: West Bengal, Darjeeling 20.08.2016 Mondal and Chowdhury, 

1031 (Acc. No. 10201, NBU). Other specimens: S. Coll. M. H. Acc. No. 72650, March 

1891(MH); Mamit, Mizoram, Sreekumar 24206 (KFRI).  

Uses: The tribal people of the forests use longs canes for making high hanging bridges 

over small mountain streams and rivulets. Tender shoot is used as vegetable and 

available in hilly market.  

Plectocomia bractealis Becc., Ann Roy. Gard. Cal. 12 (2): 22. 1818; Madulid, 

Kalikasan 10: 84. 1981; Basu, Rattan in Ind. Monogr. Rev 35. 1992. [Fig. 39E] 
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High climbing canes, hapaxanthic, dioecious. Leaves cirrate, 1–2 m long, leaflets  5 

nurved, 25–65 cm x 4–7cm, whitish and  scurfy below, non filamentous at apices, 

petiole absent in mature leaves, with marginal spines strong, smaller seriate spines on 

dorsal side, rachis 3–6 cm broad, armed bellow with single row. Inflorescence in the 

axils of the uppermost reduced leaves, primary axis of inflorescence subtends, with 

pendulous flower branches, female inflorescence 8–8.5 × 3 cm covered with 

indumentums; female flowers 5 in each bracts, pedicillate, bracteoles 7–16 mm long, 

acuminate, tomentose out side; calyx 3, triangular, elongate, acuminate, 11–14 mm 

long, each striated and puberulous outside, petals 3, lanceolate, broad based, acuminate, 

1.2–1.9 cm long, outside of the ovary coarsely wooly, wools arise from the scales, style  

very short, conical, trigonous with sepals larger than subulate stigams, staminodes with 

narrowly sagittate aterile anthers. Fruits globose, slightly beaked, densely villous out 

side, 3.5 cm in diameter; seeds globose, 1.6 cm in diameter.  

Distribution: India (West Bengal and Assam); less common only recorded on the way 

of Garidhura to Kurseong, Darjeeling up to 1650 m. 

Status:  Rare occurrence 

Specimen examined: West Bengal, Darjeeling, 20.08.2016 Mondal and Chowdhury, 

1032 (Acc. No. 10175, NBU). Other specimen: CAL. Masters s.n. CAL Acc. No. 

495006.  

Plectocomia himalayana Griff., Cal. Journ. Nat. Hist. 5:100. 1845; Becc. in Hook. f. 

Fl. Brit. Ind. 6: 478. 1893. & Ann. Roy. Bot. Gard. Cal. 12(2): 36. 1918; Basu, Rattans 

in Ind. Monogr. Rev. 32. 1992. Plectocomia Montana Griff. ex T. Anders., J. Linn. Soc. 

Bor. 11: 12. 1869. Plectocomia Montana Hook. f. & Thomson, Fl. Brit. Ind. 6: 478. 

1893. nom. Inval. [Fig. 39F & 45H] 

Cluster forming, medium diameter rattans.  Stem with leaf sheath 3–4 cm in diameter. 

Leaves cirrate, 1.8–2.5 cm long, leaflets linear to lanceolate, 35–40×2–3.7 cm, 

acuminate, tip filiform, margins with spinescent teeth, petiole unarmed or margin spiny, 

rachis scurfy, hooked. Inflorescence with 1.5–2m long, primary flower branches 

pendulous, primary bracts tubular, obliquely truncate, appendages triangular on one 

side, base tomentose, flower branches 75–85 cm long, sinuous, slender, bracts alternate, 

acute to acuminate, triangular oblong, 3–6 cm long, 4.5 cm broad, bracteoles in male 
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rechillate subulate, male flower trigonous, sessile 6–8 mm long, petals much longer 

than calyx, acuminate, lanceolate, stamens with subulate filaments, anther broadly 

linear, 3–4 mm long, with 4 rudimentary papillate; female flowers 9–8 in each bract, 

biseriate, 7–9 mm long, calyx shortly cupular, with 3  long acuminate teeth, petals 3, 

concave, acuminate, ovary globose, stigma sessile, trigonous. Fruits 1.4 cm in diameter, 

not woody, scales arranged in longitudinal series with papillose margins, tips obtuse, 

depressed; seeds orbicular, 1–2 cm in diameter.  

Flowering: March – May Fruiting: June – August 

Status: Rare; Endangered (Renuka 2011) 

Distribution: India (West Bengal, Arunachal Pradesh and Sikkim); common in 

temperate forests of Darjeeling beside the Zoological park of Darjeeling (alt.1500 – 

2500 m), West Bengal. 

Ecology: A dominant cane species in the middle and upper hill forests of Darjeeling 

Himalayas. 

Specimen examined: West Bengal, Darjeeling 20.08.2016 Mondal and Chowdhury, 

1033, 1064 (Acc. No. 09863, 09854 NBU). Other specimens: Darjeeling, Acc. 52763, 

Gamble 3312 B (MH); Loobah lake, 10.11.1912, fl., Upendranath Kanjilal 4699 

(CAL). 

Uses: Cane is soft therefore unsuitable for making furniture. Used by the local people 

for tying fences and making baskets used for tea plucking. Tender shoot is used as 

vegetable. 

Sub family: Nypoideae 

Genus: Nypa Steck 

Nypa Steck, Sagu: 15. 1757; Tomlinson, Bot. Mangroves 295. 1986; Blatt., Palms 

Palms Brit. Ind. 553, 1926; Uhl & Dransfi., Genera palmarum 285. 1987; Sinha, Fl. 

Great Nicobar Isl. 463. 1999; Pie et al., Fl. China 23: 143. 2010. Basu & Chakraverty, 

Manu. Cult. Palm in Ind. 91. 1994. 
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Colonial, unarmed, pleonanthic, monoecious palms. Stem stout, subterranean, dorsally 

flattened, dichotomously branched, leafscar curved, internodes compressed. Leaves 

few, very large, erect, paripinnate; sheath soon splitting, glabrous, petiole long, stout, 

wide basally, elongate; leaflets numerous, single fold, reduplicate, sub-opposite to 

opposite, acute, coriaceous, midrib prominent, shining. Inflorescence interfoliar, 

solitary, erect, branched 4–6 orders, protogynous, prophyll tubular, 2– keeled, bract 

peduncular, rachis bracts tubular, inflated, subtending 6–10 branches, pedincle erect, 

rachis shorter than peduncle, distally with an aggregated head of pistillate flowers erect, 

terminateing in catking like rachillae of staminate flowers overhanging the pistillate 

head; staminate flowers solitary, sessile, sepals 3, distinct, narrow, oblanceolate, petals 

3, distinct, slightly imbricate, stamen 3, anther elongate, extrose, pistillode lacking. 

Fruit in aggregated globose head, partially developed, compressed and irregularly 

angled, stigamatic remains terminal, pyramidal, epicarp smooth, mesocarp fibrous, 

endocarp thick with interwoven fibres, perianth not persistent. Seed broadly ovoid, 

grooved adaxially, endosperm homogeneous or rarely ruminate, with a central hollow; 

embryo basal. 

Distribution: The genus contains only one species; Nypa fruticans distributed from Sri 

Lanka through SE Asia to Japan, Pacific islands and Australia. 

Nypa fruticans Wurmb., Verh. Batav. Genootsch., Kunsten 1: 349. 1779. Nipa 

fruticans (Wurmb) Thumb., Kongl. Vetensk. Acad. Nya. Handl. 3: 231.1782; K.L. von 

Bl., illustration in Rumphia 2: pls 164, 165.1847; Mart., Hist. Nat. Palm. 3: 305, Pl. 

208. 1850; Beec. & Hook. f., Fl. Brit. Ind. 6: 424. 1892; Parkinson, Forest Fl. Anda. Isl. 

464. 1999; Basu & Chakraverty, Manu. Cult. Palms in Ind. 92. 1994. Cocos nypa 

Lour., Fl. Coch. 567. 1790. Nypa litoralis Blanco, Fl. Filip.: 662. 1837; Prain, Beng. Pl. 

2: 1096. 1903. Nypa arborescens Wurmb ex H. Wendl., O.C.E.de Kerchove de 

Denterghem, palmiers 252. 1878; Mondal, Basu & Chowdhury, Phytotaxo.17: 39. 

2017. ‘Gol Pata’ [Fig. 46] 

Stem mostly subterrenian. Leaves pinnate, 5–8 m long, erect, uppermost part arching, 

petiole terete, smooth with long sheathing leafbase, rachis 3.5 m long, leaflets 35–40 in 

pair, linear, alternate, reduplicate, midnerve prominent on lower side, paired scales at 

intervals, upper surface glossy green, lower surface pale green. Inflorescence 

interfoliar, bisexual, 70–80 cm long, primary axis covered under sheathing bracts, 
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prophyll peduncular, rachis bracts variously adnate with the axis, upper part free, bright 

yellow when fresh with light green strips on outer side, primary flower branches 4, 

distichously arranged, axillary branches bear 1–10 finger like staminate spikes, terminal 

axis ends in a head of pistillate flowers, subtended by subulate bracts, perianths in 

series, oblanceolate, 2–3 mm long, outer segments obtuse or rounded, inner slightly 

prolonged into blunt points, stamens 3, fused into a column, 3 mm long, anthers 

basifixed; female flowers terminal, perianth 6, vestigial, scale-like, staminoids absent, 

carpel 3, greatly enlarged, each carpel has a terminal small slit, ovule solitary, erect, 

style large, slightly angular. Fruits crowed in a globose mass, 8–12 cm in diameter, 2–6 

angled, ovoid to obcordate, epicarp smooth, mesocarp spongy, fibrus. Seed 1–2 cm 

long.  

Flowering: September – November Fruiting: May – June 

Status: Rare occurrence; Least Concern (IUCN ver 3.1) 

Distribution: Indomalaysia, India (estuarine mangrove forest of West Bengal, 

Andaman Nicobar Islands), Bangladesh, Philippines and Australia; common in the 

estuarine mangrove forests of Sundarban of West Bengal. 

Specimen examined: West Bengal, South 24 Parganas, Jharkhali, 12.06.2015 Mondal 

and Chowdhury, 1036 (Acc. No. 10200, NBU); W.B, South 24 Parganas, 12.03.2064 

Mondal and Chowdhury, 1065 (Acc. No. 09874, NBU); W.B, South 24 parganas, 

Bonicamp, 12.08.2074 Mondal and Chowdhury, 1066 (Acc. No. 009875, NBU). Other 

specimens: Car Nicobar, 7.4.93, Renuka and Vijayakumaran 7038(KFRI); Homfray 

gunj, South Andamans,14.4.1964,fl.,Ellis and Ramamurthy 18795(MH); Campel 

bay,Great Nicobar, 9. 3. 1966, female fl., Thothathri & Banerjee 11421(CAL).  

Uses: Leaves are used as thatch. A well developed inflorescence yields huge quantity 

of sugary sap from the peduncle. 

Note: In India it is naturally occurring in Sunderbans and Andaman Islands, rarely 

cultivated as ornamental palms. A good healthy colony of this palm is seen in the 

Governer’s House in Calcutta and the garden of the Theosophical Society at Adyar, 

Chennai.  

http://www.iucnredlist.org/static/categories_criteria_3_1
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Fig. 46: A. Nypa fruticans in Sundarban Biosphere Reserve B. At Theosophical 

Society’s Garden at Adyar in Chennai ©Dr. S. K. Basu C. Mature seeds D. germination 

technique of seeds E & F. Seedlings G. Illustration of Male and Female inflorescence 

©Dr. S. K. Basu H & I. Young Nypa palm at North Bengal University 
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Sub family: Arecoideae 

Key to the Tribes 

1a. Inflorescence hapaxanthic or pleonanthic, monoecious, rarely dioecious, mostly 

with prophyll and many peduncular bracts; leaves pinnate or bi-pinnate, 

induplicate………………………………………………………………..Caryoteae  

1b. Inflorescence androgynous or unisexual with a prophyll and large peduncle bracts; 

leaves pinnate or pinnately ribbed, reduplicate. ……………   …………………… 2 

2a. Fruits with bony endocarp, pores 3………………………………………… Cocoeae 

2b. Fruits without bony endocarp or pores………………………………………Areceae 

Tribe: Areceae 

Slender to robust, acaulescent, creeping or erect, pleonanthic palms. Leaves pinnate or 

pinnately ribbed, reduplicate. Inflorescence bisexual, spicate or branched, prophyll 

usually large, bicarinate or small enclosed within leaf sheath, with large peduncular 

bract or with only prophyll, flowers almost always with imbricate sepals and petals. 

Fruits 1 – seeded, rarely 2 – seeded. 

Key to the genera 

1a. Female flowers larger than males, situated from base to middle of the rachillae; 

rachillae tip filiform; male flowers much smaller, at distal portion of rachilla ....   

………………………………………………………………………………...Areca 

1b. Female flowers smaller than male flowers or equal in size of males and not 

restricted to the base portion of the rachilla; rachillae tip not 

filiform……………………………………………………………………...Pinanga 

Genus:  Areca L. 

Areca L., Sp. Pl. 2: 1189. 1753; Gen. Pl. ed. 5: 495.1754; Becc. & Hook. f. in Hook., 

Fl. Brit. Ind. 6: 405. 1894; Blatter, J. Bomb. Nat. Hist. Soc. 24(2): 329. 1916; Benthall, 

Trees Cal. 457. 1946; Bailey, Man. Cult. Pl. 173.1966; Whitmore, Palms Mal. 33.1973. 
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Solitary or cluster forming, monoecious palms. Stem solitary erect, annulate, smooth, 

crownshaft distinct. Leaves pinnate, sheath prominent, basal, leaflets often joined. 

Inflorescence interfoliar, monoecious, decompounds, prophyll solitary, prophyll large, 

green, bicarinate, leathery to papery, caduceus, covering growing inflorescence, 

peduncular bract absent; male flowers minute, distal on the filiform ultimate flowers 

branches (rachilla), stamens 3 – 6; female flowers at basal portion of the annulate 

flower branches (rachilla) larger than males, ovary 1- loculed. Fruits ovoid, oblong or 

ellipsoid, mesocarp fibrous; seed with thin endocarp, endosperm deeply ruminate. 

Distribution: Indo-Malaysia, Asia, Philippines, Oceania, Australia. 48 species in the 

World; 3 species wild and semi wild in India; two wild species and 4 ornamental 

species (exotic) recorded from West Bengal. 

Key to the species  

1a.  Stem solitary, straight, tall; stamens 6; fruits 6 cm long, orange ….….. A. catechu  

1b.  Stem cluster forming, rarely solitary; stamens 3; fruits 2.5 cm long, 

red...……………………………………………………………………A. triandra 

Areca catechu L., Sp. Pl. 2: 1189. 1753; Mart., Hist. Nat. Palm. 3: 169, t. 102. 1823-

1853; Griff., Cal. J. Nat. Hist. 5: 153. 1845 & Palms Brit. Ind. 47. 1850; Becc. in Hook. 

f., Fl. Brit. Ind. 6: 405. 1893; Prain. Beng. Pl. 2: 1097. 1903; Perkinson, Forest Fl. 

Anda. Isl. 264. 1923;  Fischer in Gamble, Fl. Pres. Madras 1555. 1931; Sinha., Fl. 

Great Nicobar Isl. 460. 1999; Basu &, Chakraverty, Manu. Cult. Palms in Ind. 125. 

1994. Areca faufel Greatn., fruct. Sem. Pl. 1: 19. 1788.  Areca hortensis Lour., Fl. 

Cochinch. 568. 1790. ‘Supari, Gua Supari’ [Fig. 47] 

Stem solitary, erect, unbranched about 10–22 m long, 14–20 cm in diameter near base. 

Leaves pinnate, erect to arching, 7–12 open leaves, petioled short, pinnae linear, 1 m 

long, closely packed, stiff, deflecting above the midrib. Inflorescence infrafoliar, opens 

after detachment of a single large, green bicarnate prophyll, flower branches light green 

to deep green, rachillae filiform, flower clusters filling into depression of the rachillae, 

male flowers numerous, sessile, without bract, calyx 1–leaved, small, corolla 3-parted, 

oblong, rigid striated, lemon yellow, mostly in pairs and closely packed at the distal 

part of the rachillae, faintly odorous at anthesis; female flowers much larger than males, 
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mostly proximal, tiny male flowers on two sides of the female flowers, highly 

deciduous, without bracts, sepals permanent, staminoids 6, connate, stigmas 3, short, 

triangular. Ripe fruits ovoid, monolocular, one seeded berry, 4 × 3 cm, mesocarp highly 

fibrous; seed globose to sub globose, 1.4–2 cm in diameter, endosperm deeply 

ruminate.  

Flowering: June – August Fruiting: September – December / throughout the year 

Status: Abundant and frequent; Least Concern (IUCN 3.1) 

Distribution: West Indies, Africa, India (West Bengal and NE India), Bangladesh, 

China, Philippines, Thailand, Vietnam, Malaysia, Indonesia, Cambodia, New Guinea; 

quite common mainly cultivated in plains and lowers hills of West Bengal. 

Ecology:  Areca catechu thrives in areas of high rainfall and tolerant to moderate 

elevation on mountains, Altitude mainly to 1000 m and soil must be deep to ensure a 

well developed root system.  

Specimen examined: West Bengal, Darjeeling 12.08.2016, Mondal and Chowdhury, 

1045 (Acc. No. 10184, NBU). Other specimens: Aickad, quilon, 21.2.1973, Mohanan 

61173 (MH); Near Neyyar Dam, Thiruvananthapuram, 16.4.19973, fl., Joseph 44179 

(MH); Bavani River side, Mukkali, Palghat, 9.3.1975, fl., Vajravelu 6250 (MH); 

Sirunellistae, Palghat, 9.3.1975, fr., Vajravelu 48848 (MH): Kallar, Nilgiri, Madras, 

23.2.1963, fl., Vivekanandan 15693 (MH). 

Uses:  The hard seed is largely chewed as masticator along with betel leaf (Pan), 

catechu (Khoir), and lime (Chun). The Khasi tribals of NE India, consumed fermented 

endosperm of the nut along with Betel leaf and lime. Extract from Arecanut is used for 

treatment of leucoderma, leprosy, cough and cold, against worms, anemia and obesity 

(Bavappa et.al. 1982).  

Note: The main city of Assam is Guwahati and the name is derived from the word 

‘Gua’ means Arecanut or Areca catechu. 

https://en.wikipedia.org/wiki/West_Indies
https://en.wikipedia.org/wiki/Africa
https://en.wikipedia.org/wiki/India
https://en.wikipedia.org/wiki/Bangladesh
https://en.wikipedia.org/wiki/Philippines
https://en.wikipedia.org/wiki/Thailand
https://en.wikipedia.org/wiki/Vietnam
https://en.wikipedia.org/wiki/Malaysia
https://en.wikipedia.org/wiki/Indonesia
https://en.wikipedia.org/wiki/Cambodia
https://en.wikipedia.org/wiki/New_Guinea
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Fig. 47: A. Areca catechu L.  B. Portion of leaf C. Young Inflorescence D. Mature fruit 

E. Mature seed 
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Areca triandra Roxb. ex Buch.-Ham., Mem.Wern. Nat. Hist.  Soc. 5: 310. 1826; Becc. 

in Hook. f., Fl. Brit. Ind. 6: 405. 1892; Prain, Beng. Pl. 2: 1086. 1906; Parkinson, Forest 

Fl. Anda. Isl. 264. 1923; Basu & Chakraverty, Manu. Cult. Palms in Ind., 127. 1994. 

Areca laxa Buch.- Ham., Mem. Wern. Nat. Hist. Soc. 5(2): 309.1826. Ptychosperma 

polystachyum Miq., Fl. Ned. Ind., Eerste bijv. 590. 1861. Areca triandra var. bancana 

Scheff., Natuurk. Tijdschr. Ned.-Indie 32: 165.1873. Areca borneensis Becc., Malesia 

1: 22. 1877. Prain. Beng. Pl. 2: 1097.1903. Areca humilis Blanco ex H. Wendl., 

O.C.E.de Kerchove de Denterghem, Palmiers: 231. 1878.  ‘Bon Gua, Triandra palm’ 

[Fig. 48] 

Cluster forming, dwarf to bushy palms; stems slender, erect to slightly bent, 4 m long, 

2–4.5 cm in diameter near base. Leaves pinnate, arching, light green, 2–3 m long, 

leaflets or leaf segments sub opposite, alternate, linear ensiform, acuminate, broad at 

base, 0.2–1 m long, 3.5–5 cm wide, acuminate, prominently nerved on upper side, 

terminal leaflets broad, deeply partite, each lobe truncate with bidentate margins. 

Inflorescence infrafoliar, 35–40  cm long when unopened, prophyll pale green, 

leathery, bicarinate, caduceus, flower branches pale yellow to whitish, lemon scented, 

peduncle short, compressed, flower branches in one to three orders, ultimate flower 

branches (rachillae) filiform, male flowers in pairs, minute, numerous, creamy white in 

colour odorous at anthesis, highly caduceus, sepals 3, minute, ovate, unequal, petals 3, 

oblong, obtuse, valvate, stamens 3, filaments short, connate at base, female flowers 

larger than males, proximal, sepals 3, deep green, more or less circular in outline, 

imbricate, petals imbricate or rarely twisted, staminodes 6, conspicuous, ovary one 

loculed, one ovuled, stigma with unequal lobes. Fruits eliipsoid bullet shaped, 2.5–3 cm 

long, beak prominent, orange-red when ripe; seed with ruminate endosperm.  

Flowering: February – June Fruiting: September – November 

Status: Rare occurrence; near threatened (IUCN ver. 2019-1) 

Distribution: India (West Bengal, Assam, Meghalaya, Mozoram), Bangladesh, 

Myanmar, China, Malaysia, Cambodia, Thailand; less common in Jalpaiguri district 

and Siliguri of West Bengal.  
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Ecology: This species grow luxuriantly in moist shady condition. Leaves get desiccated 

if exposed to strong sun.  

Specimen examined:  West Bengal, Jalpaiguri 22. 06. 2016 Mondal and Chowdhury, 

1046 (Acc. No. 6503, NBU); West Bengal, Siliguri, North Bengal University Campus 

06. 03. 2017 Mondal and Chowdhury, 1067 (Acc. No. 6504, NBU). Other specimens: 

Habdaypur, S. Andamans, 9.4.1892, Dr. King’s collector, Acc. No. 72642 (MH); 

Junglebar, Portblair, 3.5.1964, Ellis & Ramamurty 19004 (MH); Assam, S. Coll. M. H. 

Acc. No. 52640 (MH); Wright myo, South Andamans, 13.1.1959, Thothathri 9064 

(MH); Indonesia, 07.04.1965, K.V.Bavappa and C.A.R.S Vittal 40525 (ASSAM). 

Uses: The tender shoot is edible and has been used as a fodder for buffaloes. Some 

local people use leaves for thatching and the stem as posts. Nuts are chewed like areca 

nut. This species is also grown as ornamental plant in the gardens. A versatile palm, 

that form dense clump of slender, pale green stems. The deep green pinnate leaves are 

very ornamental, tropical in its appearance and are easy to cultivate in any site around 

the garden where shade and water is available. 
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Fig. 48: Areca triandra Roxb. ex Buch.-Ham. A. Mature plant B. Herbarium specimen 

C. Fertile plant D. Wild habit E & F. Mature fruit G. Mature seeds H. section of seed 

with cotyledons 
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Genus:  Pinanga Bl. 

Pinanga Bl. Rumphia 2: 76. 1839; Becc. in Hook. f., Fl Brit. Ind. 6: 406. 1892; Basu & 

Chakraverty, Manu. Cult. Palms in Ind. 140. 1994; Sinha, Great Nicobar Isl. 464. 1999. 

Small acualescent to erect, solitary or cluster forming, slender, pleonanthic, 

monoecious palms. Leaves pinnately ribbed or pinnate, without well developed 

crownshaft. Inflorescence infrafoliar, shortly pedunculate, prophyll elongate; 

peduncular bract absent, rachillae filiform to stout, flower clusters in triads, spiral, 

distichous or in 4 vertical rows, male flowers symmetric, obliquely 3 edged, sepals 3, 

petals 3; female flowers smaller than males. Fruit globose or ellipsoid to spindle 

shaped, seed globose, ellipsoid, endosperm deeply ruminate, homogeneous. 

Distribution:  Pinanga palms are typical undergrowth components of moist tropical 

forests in Asia (Native). Globally 120 species (Uhl and Dransfield, 1987) were 

recorded; six species found in India; in West Bengal 2 species were recorded.  

Key to the Species 

1a.  Stem delicate, more or less acaulescent; inflorescence simple………….P. gracilis 

2b.  Stem erect; inflorescence subdigitately branched ……………………..P. griffithii 

Pinanga gracilis Bl., Rumph. 2: 77. 1839; Becc. in Hook. f., Fl. Brit. Ind. 6: 407. 1892; 

Noltie, Fl. Bhutan 3(1). 429. 1994. Areca gracilis Roxb., Fl. Ind. ed. 3: 619. 1832. illeg. 

Seaforthia gracilis (Bl.) Mart., Hist. Nat. Palm. 3: 185. 1838. Nenga gracilis (Bl.) 

Becc., Malesia 1: 25. 1877; Basu & Chakraverty, Manu. Cult. Palms in Ind. 42. 1994. 

‘Himalayan Pinanga, Coulombe Palm’ [Fig. 29E] 

Cluster forming, slender stemmed, gregarious monoecious palms. Stem slender, 

reddish, 3.5–4.5 m long, 1–2 cm broad near middle, thickened upward. Leaves 1–2 m 

long, sparingly pinnate, petiole and leafsheath scurfy outside, leaflets broad at base, 

terminal ones bilobed, finely  acuminate, prominently 3 nerved, 25–30 cm long or 

more, upper leaflets broader than middle leaflets, 14–16 cm long, 4–7 nerved,  

praemorsed at apices. Inflorescence with solitary basal prophyll, reflexed, simple, 

flower branches scarlet, 6–20 cm long, peduncle pubescent, male flowers in 3 rows, 

broad and flat, calyx minute, petals 3, cuspidately acuminate, 6mm × 4 mm; female 

flowers much smaller than males, spirally disposed, sepals and petals almost of same 

size and length. Fruiting branches pendulous, fruits ellipsoid to fusiform, scarlet or 

light, 8–10 mm long, about 6 mm broad at middle, tapering at stigmatic end. 
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Flowering: June – September Fruiting: October – January 

Status: Rare occurrence; Endangered (Renuka 2011) 

Distribution: India (West Bengal, Assam, Meghalaya, Arunachal Pradesh, Manipur 

and Nagaland), Nepal, Bhutan, Bangladesh and Myanmar; it is common in moist 

tropical forests of terai, duars and Darjeeling (Mirik) and Kalimpong Himalaya (upto 

1000m), Darjeeling.  

Ecology: These species grows in damp evergreen forests and in the moist lower hill 

forests.  

Specimen examined: West Bengal, Mirik 22.06.2017 Mondal and Chowdhury, 1047 

(Acc. No. 10195, NBU). Other specimen: Darjeeling, November 1879, fr., Gamble 

7463 (MH). 

Uses: Fruits are used as a substitute of betel nut. The Hilly tribes of West Bengal, 

Arunachal pradesh and Assam consume both fresh and dried nuts as substitute of areca 

nut. 

Pinanga griffithii Becc., Malesia. 3: 117. 1886; Becc. & Hook. f., Fl. Brit. Ind. 6: 407. 

1892; Basu & Chakraverty Manu. Cult. Palms in Ind. 143. 1994. [Fig. 49E] 

Cluster forming palms, stem 1.5–2.5 m long, distinctly annulate, 1.5–2 cm in diameter 

with dark brown spots on the outer surface, internodes 5–7 cm long. Leaves 1.5m long, 

leaflets irregularly placed on the rachis, base broad, 3–7 nerved, upper leaflets opposite, 

sub opposite, broad based, 3–5 nerved, sub falcate, 3–5 bidentate, 30–40 cm long, 

terminal leaflets bilobed, 7–8 costulate. Inflorescence infrafoliar, 30–38 cm long, 

peduncle 3–5 cm long, branches 3–6 in number, 25–32 cm long. Flower clusters 

spirally disposed, in male flowers calyx shorter than corolla. Ripe fruits reddish, 

disposed in four vertical rows, each broadly ellipsoid, tapering at base, mammilate, 

0.8–1.2 cm long, 6–8 mm broad at middle, pericarp thin; endosperm deeply ruminate, 

embryo basal. 

Flowering: March–May Fruiting: June – October  

Distribution: India (West Bengal, Assam, Arunachal Pradesh, Meghalaya, Manipur, 

Nagaland, Myanmar); occur in the moist forests of lower hill valleys along the water 

courses of Darjeeling and Kalimpong districts of West Bengal. 

Status: Rare; Vulnerable (Renuka 2011) 
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Ecology: Mainly gorws in moist hilly forest and riverine area along with water course.  

Specimen examined: West Bengal, Darjeeling 22.06.2017 Mondal and Chowdhury, 

1048 (Acc. No. 32015, NBU).  

Uses: Mostly used as ornamental and indoor plants.  

Tribe: Cocoeae 

Slender to robust, acaulescent to erect, sometimes climber palms. Crownshaft absent. 

Leaves pinnate, pinnately ribbed, reduplicate. Inflorescence interfolier, mostly 

unisexual or bisexual. Fruit generally with hard endocarp, with 3- distincrt pores; seed 

with very oily endosperm. 

Genus: Cocos L. 

Cocos L., Sp. Pl. 2: 1188. 1753. Calappa Steck, Diss de Sagu 9. 1757. Coccus Miller, 

The Gardener’s Dictionary A bridged from the Folio Edition 4. 1754. 

Slender to robust, acaulescent to erect palms. Crownshaft absent. Leaves pinnate, 

pinnately ribbed, reduplicate. Petiole short to long, adaxillay glabrous, abaxially with 

abundant, dot like scales and very small ramenta along the midrib, midrib prominantt 

adaxially, transverse veinlets evident.  Inflorescence solitary, interfolier, branched to 1 

order,pprotandrous; peduncle elliptic in cross section, robust, elongate, bearing 

scattered scales; prophyll tubular, 2 keeled laterally, opening apically, becoming 

fibrous, tomentose, persistant,  mostly unisexual or bisexual. Staminate flowers 

asymmetrical, narrowly ovoid, moderate, sessile; sepals 3, distinct, rather unequal, 

imbricate, triangular, keeled, petals much longer than sepals, thick ratherleathery, 

distinct, valvate, irregularly boat shaped. Pistiollate flowers very large, globose in bud, 

becoming very broadly ovoid at anthesis; sepals 3, distinct, imbricate, rounded; petals 

similar to and somewhat longer than the sepals, lacking valvate apices, very leathery; 

staminoidal ring low, membranous, not lobed; gynocium trilocular at the very base, 

triovulate, broadly ovoid, obscurely 3 angled, extremely fibrous distally, stigma 3, very 

short, borne in a single depression, ovule anotropous, very small, laterally attached. 

Fruit generally with hard endocarp, with 3- distincrt pores; seed with very oily 

endosperm. 

Distribution: A genus with one species widely distributed in the all over the world. 
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Cocos  nucifera L., Sp. Pl. 2: 1188. 1753; Becc. in Hook. f., Fl. Brit. Ind. 6: 482. 1892; 

Menon & Pandalai, Coconut  Monogr. 1958; Dalzell & Gibson, Bombay Fl. 279: 1861; 

Prain., Beng. Pl. 2: 1095. 1903.  Fischer in Gamble, Fl. Press. Madras 3: 1557. 1931; 

Basu & Chakravarty, Manu. Cult. Palms in Ind. 112. 1994; Noltie, Fl. Bhutan 3(1). 

430. 1994. Palma cocos Mill., Dict. ed. 8: 2. 1768., nom. illeg. Cocos indica Royle, III. 

Bot. Himal. Mts. 395. 1840. Cocos nana Griff., Nor. Pl. Asiat. 3: 166. 1851. ‘Coconut 

palm, Nariel, Narikel’ [Fig. 49B, D] 

Solitary, pinnate leaved, monoecious palms. Stem erect, inclined, curved, irregularly 

ringed, 30 m long. Leaves pinnate, terminal crown, 5–7 m long, arching, drooping, leaf 

sheath heavy, semi woody, petiole grooved on upper side with smooth margins, leaflets 

oblong lanceolate, pleated, 1 m long, about 200 pair per leaf, midnerve prominent on 

upper side. Inflorescence infrafoliar, peduncular bracts large, woody, peduncle stout, 

flower branches simple, stiff, borne on short axis, female flowers basal, very large, 

globose to conical with 6 staminodes forming a basal ring. Fruit large to 25–30 cm 

long, 1 seeded with bony endocarp with 3 pore near the base; mesocarp with dense 

layer of  fibres; epicarp smooth, light green, pale green or yellowish green, in colour 

turning to light brown when ripe; endosperm homogeneous, white,  surrounding 

transparent homogenous fluid. 

Flowering and Fruiting: Throughout the the year. 

Distribution: Pantropical; grows mostly near the seacoasts; cultivated as plantation 

crop for economic exploitation. It is is a common cultivated palm in Assam and 

Tripura; commonly cultivated in costal and plains of West Bengal.  

Ecology: Coconuts germinate readily in warm temperature and quite fast in their 

growth. Usually found at sea level (150 m). The optimum mean annual temperature is 

estimated at 27°C with average diurnal variation of 5–7°C.  

Status: Very Common; Least Consern. (Renuka 2011) 

Specimen examined: West Bengal, South 24 parganas, Canning 09.2.2015 Mondal 

and Chowdhury, 1049 (Acc. No. 10186, NBU). Other specimens: Rajan Bag, Satpati 

palgav Range, Maharashtra, 14.1.1968, Billore 113550 (CAL); Quilon Dist., 18.7.1979, 

fl., Mohanan 63178 (CAL); Agarthala, 30.9.14, P. M. Debbarman 121 (CAL); BSI 

Compound, Poona, 17.11.1960, fl., John Cherian 68210 (CAL). 

Uses: White endosperm is delicious and nutritious, and eaten raw as whole some food. 

The dry endocarp is also known as copra. Oils are extracted by pressing of copra. The 
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rough fibres extracted from the husk of the fruit has many local used apart from its 

commercial uses. The strong mid nerve from the leaflets are separated and the sticks 

are collectively used as brooms and for making baskets. Leaves are durable and used as 

thatch by the villegers.  

 

Fig. 49: A. Corypha taliera Roxb. B. Cocos nucifera L. C. Corypha umbraculifera L. 

D. Inflorescence of Cocos nucifera L. E. Pinanga griffithii Becc. F. Caryota urens L. 
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Tribe: Caryoteae 

Key to the Genus 

1a.  Leaves bi-pinnate, inflorescence always solitary in each node, flowers strictly 

bisexual; fruits mostly globose, 1–2 seeded; endosperm ruminate……….Caryota 

1b. Leaves 1 pinnate, inflorescence not always solitary in each node, unisexual or bi 

sexual; fruits not globose, 1–3 seeded, endosperm homogeneous..………….…. 2 

2a.  Inflorescence always solitary in each node, flowers unisexual; petals in female 

flowers connate at base, form a solid cylinder………………………….Wallichia 

2b.  Inflorescence not always solitary in each node, flowers bi sexual, sometimes 

unisexual by suppression of one sex; petals in female flowers connate to about 

the middle from base,   not form solid cylinder ……….……………….…….Arenga 

Genus: Arenga Labill. 

Arenga Labill., Bull. Sci. Soc. Philom. Paris 2: 162.1800, nom. cons; Saquerus Steck, 

Dissertation Inaugualis medica de Sagu 15. 1775. Didymosperma H. A. Wendland & 

Drude ex J. D.  Hooker, genera plantarum 3:917; Basu & Chakraverty, Manu. Cult. 

Palms in Ind.  96. 1994. 

Solitary or cluster forming palm, tall or bushy, monoecious, monocarpic, hapaxanthic, 

rarely pleonanthic. Leaves pinnate, leaflets induplicate, terminal leaflets jointed, base 

auriculate or cuneate. Inflorescence terminal or axillary with inconspicuous  prophyll 

and many sheathing fibrous penduncular bracts, flower branches (rachillae) simple, 

emergence of inflorescence mostly basipetal rarely accropetal, flower clusters mostly 

triad of two lateral male flowers and a middle female flower or paired males or solitary 

males, female flowers spirally disposed on the rachillae, male flowers with 3 imbricate 

sepals, petals 3, velvate, stamens numerous, female flowers with 3 imbricate sepals, 3 

valvate petals, staminodes sometimes present. Fruit oblong to ovoid, 3 seeded, fruit 

pulp irritating to skin; seed flattened on one side with homogeneous endosperm. 

Distribution: About 20 species distributed from India to SE Asia, New Guinea and 

Australia; in India the genus represented 4 species and among the 4 species only 1 

species found in West Bengal. 
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Arenga micrantha C. F. Wei, Acta Phytotax. Sinica 26: 404. 1988; Noltie, Fl. Bhutan 

3(1): 413. 1994; Pie et al., Fl. China 23: 152. 2010.  

Hapaxanthic, dioecious, dwarf, solitary palms. Stem 2.1 m long, 13 cm in diameter. 

Leaf sheath fibre blakish brown. Leaves 3m long, pinnate, leaf blade 85–175 × 55–65 

cm, rachis triangular in section, brown scurfy, petiole 40–60 cm, upper surface slightly 

concave, lower side strongly convex, terminal leaflets 22–5 × 3–17 cm, flabellate. 

Flowering basipetally, female inflorescence pseudo-terminal and lateral, branched to 1-

order, primary axis of the terminal inflorescence 95 cm, stout,  branches 35 cm, stout 

flattened at base, bracteoles minute, flowers 8–10 mm diameter, sepals swollen, 

coriaceous, free broadly oblong, margins dark brown, 3.2 × 5.5 mm, pale yellowish, 

broadly rhombic, sub acute, fused in lower half, strongly concave, immature ovaries 

orange, weekly hexagonal on out line, depressed with weak radial ridges, stigmas 3, 

dark brown,  locules 3, ovule 1–2, basal; male inflorescence  with a narrow peduncle, 

panicle narrow, 85–105 cm, branches in 2–6 rows, flowers 4–5.5 mm, oblong, sepals 2 

× 2.5–3 mm broadly rounded, free, petals yellowish, oblanceolate or obovate, 

coriaceous, slightly un equal, stamens 9–23, filaments short, slightly connate at base, 

anthers 2.7–3.2 mm, narrowly oblong, acute. 

Flowering: June – August Fruiting: not seen 

Status: Rare occurrence; Endangered (Renuka 2011) 

Distribution : India, Bhutan and China;  in india it is mainly found in West Bengal, 

Sikkin, Arunachal Pradesh; rare in temperate climate at Darjeeling hills (1400m) of 

West Bengal . 

Ecology: This species is common in warm temperate broad leaved forest between 600 

– 1450 m, composed of evergreen and deciduous forest.  

Uses: Leaves are used as thatch and making of brooms.  

Genus: Caryota L.  

Caryota L., Sp. Pl. 2: 1189. 1753; Brandis, For. Ll. 550. 1874; Alexander, Fl. Pl. Ind. 

357. 1894; Becc. in  Hook. f., Fl. Brit. Ind. 6: 422. 1894; Brindis, Ind. Trees 654. 1906; 

Cowen, Fl. Trees Shrubs Ind. 104. 1969; Moore, Jr. in Gentes Herbarium 11 (2): 132. 

1973. 
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Monoecious, monocarpic or hapaxanthic palms. Stems with more or less elongate, 

internodes, obscured a first by persistent fibrous leaf bases and sheaths, usually 

becoming bare, conspicuously ringed with narrow leaf scars, striate. Leaves twice 

pinnate, induplicate, with fishtail like terminal leaflets. Inflorescence terminal and 

axillary develop in besipetal sequence. Inflorescence bisexual, solitary, produced in 

abasipetal sequence, interfoliar and some times infrafolier, usually branched to 1 order 

or rarely spicate, usually pendulous; peduncle circular in cross section, densly scaly; 

prophyll tubular at first, soon splitting, 2 – keeled. Staminate flowers usually elongate, 

symmetrical; sepals 3, distinct, imbricate; petals 3, valvate, connate at the base. 

Pistillate flower globular; sepals 3, coriaceous, rounded, imbricate, connate at the base; 

petals 3, valvate, staminodes 1–6; ovary rounded or somewhat 3 – angled, trilocular 

with 1–2 locules. Fruit globose, 1–2 seeded; endosperm ruminate, embryo lateral. 

Distribution: Genus consists of 13 species; distributed from India throughout SE Asia 

and the West Pacific to Vanuatu. In India 4 species occur; 3 species distributed from 

sea level to hill region of West Bengal. 

Key to the species 

1a.  Stem cluster forming, not robust; leaf sheath mostly persistent; inflorescence not 

large, flowering branches 60 ………………………………..……………...C. mitis 

1b.  Stem solitary, robust, distinctly annulate, more or less clean, inflorescence large, 

flowering branches 130 ………………………………..........................................2 

2a.  Terminal leaflets deeply incised, margins sharply toothed ………………..C. urens 

2b.  Terminal leaflets not deeply incised, margins dentate ……………………C. obtusa 

Caryota obtusa Griff., Cal. J. Nat. Hist. 5: 480. 1845 & Palms of Brit. East Ind. 170. 

1850; Becc. & Hooker f., Fl. Brit. Ind. 6: 422. 1893; Brandis, Ind. Trees 654. 1906; 

Basu & Chakraverty, Manu. Cult. Palms in Ind. 103. 1994. Caryota rumphiana var. 

indica Becc., Malesia 1: 75. 1877. Caryota obtusidentata Griff., Palms Brit. E. Ind. t. 

236A, B. 1850. Caryota gigas Hahn ex Hodel, Palm J. 139: 51. 1998. ‘Giant Fishtail 

Palm, Fishtail Palm, Thai Mountain Fishtail Palm’  
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Single stemmed, water loving, moderately fast growing, forest emergent with 

hepaxanthic or monocarpic, robust, palm where the mode of the growth dies after 

setting seed. Stem solitary, massive, erect with distinct longitudinal fissures, 14–22 m 

tall, base 70–90 cm in diameter, light brown, superficial roots form a bole. Leaves 

crowded near the apex, 7 m long, 3 m wide, petiole and sheath scurfy, villos, rachis 

subtrigonous, punctuate, terminal leaflets of primary rachis to 55 cm long, pinnules 

deep green, flabelliform or narrowly cuneiform, upper part of pinnules some times half 

rhombic, truncate, irregularly dentate, 18–38 × 5–16  cm. Inflorescence 4–5 m long, 

peduncle densely furfuraceous, 30 cm long, spathes 7 in number, 30 – 90 cm long, semi 

woody, scurfy, villosus out side, glabrous within, spikes 65–90, 1.5–2 m long, male 

flowers 15 × 6 mm, sepals 5 mm long, glabrous, margin fimbriate, petals 16 × 7 mm, 

purple with yellowish shade when fresh, stamens 40, anthers linear, slightly apiculate 

about 14 mmx ½ mm, orange yellow when fresh, female flowers 6.5 × 5 mm, sepals 

green, ciliated at margin, outer most sepal slightly bigger, petals triangular, obtuse, 

each 6 × 6 mm, overy ovoid, trigonous with 1–3 fertile locules, ovules anatropous, 

stigmas oblong, acute. Fruits 1.8–3 cm in diameter, greenish brown to dark red when 

ripe. Seed 1–3 cm in diameter, epicarp consists of compactly arranged cells and 2–3 

rows of scelereids. 

Flowering: January – March Fruiting: April – September; palm gives flowers once in 

its life time and produces several inflorescences in a basipetal order and the palm dies 

after the last inflorescence mature. 

Status: Less common; Vulnerable (Renuka 2011) 

Distribution: India, Myanmar, Sri Lanka and Malaysia; in West Bengal it is mainly 

found in tropical to temperate forests of Kurseong, Kalimpong and Darjeeling 

Himalaya (up to 1400 m). 

Ecology: Caryota obtusa grows in humid mountain slopes and in open woodland or 

glass-land in sun exposed, montane locations. 

Specimen examined: West Bengal, Darjeeling, Sibkhola 08.01.2018. Mondal and 

Chowdhury, 1039 (Acc. No. 10214, NBU). Other specimens: Linto and Anand 24289 

(KFRI); Mizoram, 09.08.2004, Sreekumar 24201 (KFRI); Simdhaara village, Assam 

17.12.1957, fr., V. N. Naik, 5350 (BSI Shillong); K and G Hills, Assam, 15.12.1915, 
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leaf, fr., Upendranath Kanjilal, 6393 (BSI Shillong); Mousinram village, Meghalaya, 

26.04.09, Linto 25021 (KFRI); Near Moosmai cave, Shillong, 28.4.09, Linto 25034 

(KFRI). 

Uses: Few tribal communities use the central soft part of the trunk as food. 

Caryota mitis Lour., Fl. Cochin. 697. 1790; Mart., Hist. Nat. Palm. 3, 197. 1823-1853; 

Becc. & Hook. f., Fl. Brit. Ind. 6: 423. 1850. Caryota furfuraea Bl. ex Mart., Hist. Nat. 

Palm. 3:195. 1838. Pl. 20. Caryota propinqua Bl. ex Mart., Hist. Nat. Palm. 3: 194. 

1838. Caryota javanica Zipp. ex. Miq., Fl. Ned. Ind. 2: 41. 1856, nom. illeg. Caryota 

griffithii Becc., Nuovo Giorn. Bot. Ital. 3: 15. 1871.  Brandis, Ind. Trees 654. 1906; 

Prain, Beng. Pl. 2: 1093.1903; Basu & Chakraverty, Manu. Cult. Palms in Ind. 

102.1994. ‘Madi pathi’ 

Cluster forming monoecious, hapaxanthic palms. Stem cylindrical, 5 m long, leaf 

sheaths greyish, persistent. Leaves spreading horizontally, long, 3 m long, leaf blade 

broadly triangular, flat, leaflets irregularly wedge shaped, jagged, margins toothed, 

leafsheath and petiole coated with thick layer of felt. Inflorescence terminal and 

axillary, besipetal in emergence, 90 cm long, peduncular bracts 5, each pointed at their 

apex, flower branches (rachillae) simple, spirally disposed, 105 in number, 45 cm long, 

flowers in triads of two lateral male flowers and a middle female flower, male flowers 

oblong in bud, caduceus after anthesis, petals bright pink outside on opening. Ripe 

fruits globose, red, 1.2cm in diameter, inner fleshy portion highly irritating to the skin; 

seed globose, 5 mm in diameter.  

Flowering: January – March Fruiting: April – September; palm gives flowers once in 

its life time. Several inflorescences are produced in a basipetal order and the palm dies 

after the last inflorescence mature. 

Status: Common; Vulnerable (Renuka 2011) 

Distribution: India (West Bengal, Assam, Meghalaya, Arunachal Pradesh, Meghalaya, 

Andaman Island), Myanmer, China, Thailand and Malaysia; common in the tropical 

forests of Darjeeling and Kalimpong Hinalaya (upto 1300m) of West Bengal. 

Ecology: Grows in lowland rain forests below 1300 m of Himalaya and widely planted 

as an ornamental. 
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Specimen examined: West Bengal, Darjeeling 22.06.2017 Mondal and Chowdhury, 

1040 (Acc. No. 10214, NBU). Other specimens: Chidiyatapu, Andamans, 2.4.2001, 

Sreekumar and James 22614 (KFRI); South Andamans, 8.4.1988, fr., Renuka 4065 

(KFRI); Rutland Islands, S. Andamans, 22.1.1982, Vasudeva Rao 8655 (CAL); 

Bagghola Forest, Orissa, 7.12.1962, Leaf, fr., G. V. S. Rao, 29977 (BSI Shillong); 

Lamia Bay, North Andaman, 15.10.2008, Linto and Manohara 25014 (KFRI);Mount 

Harriet, South Andamans, 12.9.2008, Linto 25004 (KFRI); Shadipur, Port Bliar, 

22.10.2008, fr., Linto 25019 (KFRI); BSI Howrah, 18.02.2008, fl., fr., Linto 24290 

(KFRI). 

Uses: Cultivated in the gardens for beautification of landscape. Leaves are used as 

thatches and for making fancy items.  

Caryota urens L., Sp. Pl. 2: 1189. 1753; Griff., Calcutta J. Nat. Hist. 5: 478. 1845 & 

Palms of Brit. East Ind. 169. 1850; Mart., Hist. Nat. Palm. 3, 193. Pl. 107, 108, 162. 

1823-1853; Becc. & Hook. f., Fl. Brit. Ind. 6: 422. 1892; Moore & Drands., Taxon 28: 

70. 1979. Rheede, Hort. Malab. I: Pl. 11, 21. 1678; Prain., Beng. Pl. 2: 1093. 1903; 

Basu & Chakraverty Manu. Cult. Palms in Ind. 104. 1994; Noltie, Fl. Bhutan 3(1). 428. 

1994. ‘Kath gua, Ana pana, Chunda pana’ [Fig. 49F] 

Solitary stemmed, erect, monocarpic palms. Stem light brown, rough, 18–20 m tall, 50–

60 cm diameter near base, swollen at base. Leaves 6–10 per crown, gracefully arching 

when young, 15 m long, leaf base triangular, semi woody with strong fibrous out 

growth from margins, scurfy villous, margins converge into two elevated confluent line 

on adaxial side, petiole very strong, 7 cm broad near base, terminal pinna of primary 

rachis 25 × 9 cm, pinules cuneiform, obliquely truncate, upper part toothed. 

Inflorescence pendulus, 4 m long, peduncle very strong, incurved 80 cm long, 10 cm in 

diameter at middle, spathes 7, light grey, semi woody to leathery, closely imbricated on 

peduncle, 20–60 cm long, spikes 80, 2 m long, male flowers either in pairs or on two 

sides of three flowered clusters, calyx 3, imbricate, ciliate at margins, petals leathery, 

10 × 6 mm, stamens 40, 3 mm long, anthers linear, acuminate, female flowers 5 × 5mm 

with scale like bracteole, sepals green, margins ciliate, triangular, light green obtuse, 

overy globose, subtrigonnal above, stigmas conical. Fruit 1 seeded reddish, pericarp 

thin, yellow; seed 1.2 cm in diameter, embryo dorsal. 

Flowering: March – May Fruiting: June – August 
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Status: Common; Least concern (Renuka 2011) 

Distribution: India (West Bengal, Assam, Meghalaya and Manipore) Mayanmar, Sri 

Lanka and Malaysia. These palm mainly commom in Sub Himalayan tracts in the ever 

green forest of Darjeeling and Kalimpong district. 

Specimen examined: West Bengal, Darjeeling 28.11.2017. Mondal and Chowdhury, 

1038 (Acc. No. 10177, NBU). Other specimens: Karadippara, Peechi, Thrissur, Kerela, 

26.11.87, N. Sashidharan 4723 (KFRI); Bhavanipattanam, Orissa, 16.5.02, fl., 

Sreekumar and Dinesh 22683 (KFRI); Panamkutty, Idukki, 4.5.1984, fl., Mohanan 

81781 (MH); Aickad. Adoor, Quilon, 15.11.1917, fl., Mohanan 68314 (MH); Forest 

area Bonacaud, Thiruvananthapuram, 20.10.1973, fl., Joseph 44517 (MH); Kallur, s. 

Kanara, 29.12.1938, Raju 6304 (MH); Silasagar Dt., assam, 13.11.1964, leaf fr., S.K 

Kataki 41569 (BSI Shillong); Boragharo, Orissa, 20.8.1931, fl., Narayanaswamy 5992 

(MH); Thrissur, Kerela, 20.12.96, fl., Anto 6667 (KFRI); Maridinilli, Andhra, 29.5.01, 

Sreehumar and  Dinesh  22699 (KFRI).   

Uses: Fibre from the leaf sheath and petiole is used for manufacture of ropes and 

brushes. Pith of full grown palm just before commencement of flowering accumulates 

huge quantity of edible starch that is why this species is also known as Indian Sago 

Palm. Toddy is also prepared from the sap drawn from the cut end of the peduncle. 

Tribal people in the forest also extract and consume the cabbage cut out from the 

growing tip of the palm. 

Genus: Wallichia Roxb. 

Wallichia Roxb., Pl. Coromandel 3: 91. 1820; Kurz, Forest Fl. Burma 2: 531. 1877; 

Blatt., Palms Brit. Ind. 367. 1926; Basu & Chakraverty, Manu. Cult. Palms in Ind. 104. 

1994. 

Stem solitary or caespitose, covered mostly with sheath fibra. Leaves alternate or 

disticous, leaflets exauriculate. Inflorescence single, basipetal in emergence, pistillate 

inflorescence terminal, staminate inflorescences axillary, in male flower calyx copular 

or cylindrical, corolla much longer than calyx,  lobes 3, stamens 3 – 6 or more, female 

flowers solitary, bracteates, calyx 3 lobed, imbricate, ovary functionally 3 loculed, 2 – 3  

ovulate. Fruit 1 – 2 seeded; seed with endosperm ruminate. 
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Distribution: India, Bangladesh, Nepal, Burma, China and Malaysia. The genus 

represents 5 species in India mainly found in North East India; four species recorded 

West Bengal. 

Key to the species 

1a. Stem mostly solitary, arborescent; leaves distichous, leaflets 

elongated…………………………………………………….…………W. disticha 

1b. Stem cluster forming, dwarf to bushy; leaves not distichous, leaflets mostly lobed 

…………………………………………………………………………………..  2 

2a. Leaflets oblong to linear oblong; margins wavy……….…...…….….W. oblongifolia 

2b. Leaflets lobed or trapezoid, broadly cuneate at base ……….……... W. caryotoides 

Wallichia caryotoides Roxb., Pl. Coast Cor. 3: 91.1820; Griff., Cal. J. Nat Hist. 5: 485. 

1845 & Palms Brit. E. Ind. 74. 1850; Becc. & Hook. f., Fl. Brit. Ind. 6: 317. 1893. 

Harina caryotoides (Roxb.) Buch.-Ham., Mem. Wern. Nat. Hist. Soc. 5: 317. 1826. 

Wrightea caryotoides Roxb., Fl. Ind. ed. 3: 621.1832; Prain., Beng. Pl. 2: 1093. 1903. 

Wallichia moorena S. K. Basu, Taiwania 28: 146. 1983. Basu & Chakraverty Manu. 

Cult. Palms in Ind. 105. 1994. ‘Chilputta’ [Fig. 50 &5 2 E,F,G] 

Suckering, bushy, hapaxanthic palms. Stem low, very slender, covered with thick mat 

of leaf sheath fibre, leaves almost radical, pinnate, 2–2.5 m long, sheathing at base, leaf 

fibrous at margins, petiole slender, sub terete, rachis dorsally bifaced and ventrally 

convex, basal leaflets fascicled, 3 on each side, wedge shaped, narrowly cuneate, 

minutely dentate at apices, 27–30 cm long, 8–9 cm broad at middle, middle leaflets 

alternate, pendurae formly lobed, broadly cuneate, premorsed, mucronately dentate at 

margins, 35–40 cm long, 7–9 cm broad at middle, terminal leaflet deeply 3-lobed, 

acutely dentate, 28–30 cm long, staminate inflorescence axillary, 35–40 cm long, 

peduncle terete, 1.4–1.8 cm in diameter at middle, spathes many, alternate, papery, 

spikes filiform, numerous, 18–20 cm long, male flower solitary or paired, sessile 6 × 2 

mm, calyx copular, margin sinuate, petals lanceolate, fleshy, slightly mucronate, 

stamens 6, filaments subulate, 2 mm long, connate to form a small column, anthers 

sagittate, lobes unequal; pistillate inflorescence 35–40 cm long, terminal, peduncle 
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terete, 1.5 cm diameter at base, spathes 2–3, alternate, 5–7 cm apart on peducle, papery, 

scurfy on outer side, spikes 12–14, alternate, 36–40 cm long, female flowers 

prominently 3 bracteate, lateral bracts very conspicuous, reniform, calyx broadly 3 

lobed, petals broadly triangular, 4 × 3 mm, acute, ovary 3 loculed, stigma conical, 

slightly bifid. Fruit 2-seeded, obpyriform, 1.8 × 6 mm; seed planoconvex. 

Flowering: February – March Fruiting: April – July. Flowering depends on the 

maturity of the palm. Once fully matured, the terminal inflorescence emerges out, 

mostly during warmer months. The axillary inflorescences subsequently develop during 

the ongoing life process. 

Status: Rare occurrence; Near threatened (Renuka, 2011) 

Distribution: Endemic to India (West Bengal, Assam, Meghalaya, Manipur, Tripura) 

and Mayanmar; found in moist evergreen forest of Mirik, Kalimpong and Darjeeling 

(300- 1000 m). 

Ecology: Tropical lowland to mountain rain forest 

Specimen examined: West Bengal, Darjeeling (Near Dudhia, Mirik) 28.11.2017. 

Mondal and Chowdhury, 1042 (Acc. No. 10176, NBU). Other specimens: Rheyanlie, 

Dibang valley, Arunachal Pradesh, 25.8.2000, fr., Bhaumik 3242 (BSI Shillong); 

Kheitum, Sushai Hills, Assam, 23.1.1963, Deb 31211(BSI Shillong).  
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Fig. 50: Wallichia caryotoides Roxb. A. portion of leaf sheath B. female flower C. 

Male flower D. Calyx E. Petals F. Androcium G. Mature Fruit 
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Wallichia oblongifolia Griff., Cal. J. Nat. Hist. 5: 486, 1845. Wallichia densiflora 

Becc., Hook. f., Fl Brit. Ind. 6: 317. 1892. Wallichia densiflora Mart., Hist. Nat. Palm 

3: (ed.2) 190. 1849; Noltie, Fl. Bhutan 3(1). 426. 1994. Harina densiflora (Mart.) 

Walp., Ann. Bot. Syst. 3: 1032. 1853. Prain, Beng. Pl. 2: 1094. 1903; Basu & 

Chakraverty, Manu. Cult. Palms in Ind. 105. 1994. ‘Chilputtal, Araru, Lemi, Ipathi’ 

[Fig. 51, 52B,C,D] 

Suckering, bushy, hapaxanthic palms. Stem low, slender covered with mat of leaf 

sheath and leaf sheath fibres. Leaves 1.5 – 2 m long, arching from base, basal leaflets 

oblong, in groups of 2 – 3 leaflets on each side of rachis, 10 – 20 cm long, 3 – 7 cm 

broad at middle, deep green upper, whitish below, middle leaflets linear oblong, 50 – 

60 cm long, 6 – 8 cm broad at middle, midnerve on lower side light orange, terminal 

leaflets 4 nerved, 35 – 40 cm long, 18 – 20 cm broad, upper margins 3 lobed. Male 

inflorescence axillary, pendulous, 40 – 50 cm long, bracts peduncular, papery, 

imbricated, spathes smooth, deep scarlet inside, spikes filiform, in clusters, numerous, 

15 – 17 cm long, attenueta, male flowers yellow, 1 – 2 mm long, calyx cylindrical, 4.5 

× 1 mm, margins slightly dentate, petals spatuliform, 4.5 × 1.2 mm, stamens 6,  

filaments connate to form a short column, anthers 2 – 3 mm long; female inflorescence 

terminal, 45 – 50 cm long, erect, prophyll and peduncular spathes cylindrical at base, 

obtuse, outer spathe longer, carinate, tips sometimes pinnately foliar, female flowers 

spirally disposed, 2.5 × 3 mm, lateral bracts luneiform, calyx irregularly lobed, margins 

finely dentate, corolla shortly 3 lobed, shorter than pistil, stigmas minute. Fruit oblong, 

2 seeded, crowded, 1.69 cm long, 9 mm broad at middle, perianth persistent, 

accrescent, green, stigmatic protuberance conspicuous; seed plano- convex, 12 × 4 mm. 

Flowering: February – April Fruiting: May – August; once matured flowering starts 

with the emergence of terminal inflorescence followed by the axillary males in 

descending order. Flowering mostly occurs during summer. 

Status: Rare occurrence; Threatened (Renuka 2011) 

Distribution: India (West Bengal, Sikkim, Assam, Arunachal Pradesh, Manipur, 

Tripura, Nagaland), Nepal, Bhutan, Myanmar, Bangladesh and China; less common in 

tropical forests of lower hills (upto 1400m) of Darjeeling and Kalimpong district of 

West Bengal.   
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Ecology: Tropical humid forests and found dense and thickest in moist evergreen 

valleys of Himalaya (up to 1400 m). 

Specimen examined: West Bengal, Darjeeling, Muktikhola. 28.11.2017. Mondal and 

Chowdhury, 1043 (Acc. No. 10213, NBU). Other specimens: Khasia & Jaintea Hills, 

Assam, 19.11.1969, Balakrishnan 50019 (BSI Shillong); Balaiba tilla, Nangpoh, 

Assam, 31.7.1964, Joseph 37480 (BSI Shillong); Near Moosmai cave, Cherrapunjee, 

28.04.2009, Linto 25032(KFRI); Barapani, Shillong, 27.04.09. Linto 25031(KFRI); 

Namdapha, 16.12.1981, Joseph, 79182 (BSI Shillong); Mikir Hills, Assam, 15.7.1957, 

fr., Panigrahi 9371 (BSI Shillong); Dwaki, Near Chirapunjee, K & J Hills dist., 

Arunachal Pradesh, 25.11.1956, Pangrahi 4689 (BSI Shillong); Botanic Garden, 

Shillong, 25.7.1973, Deb 35744 (BSI Shillong). 

Uses: Leaves are used as thatch and fodder for mountain animals. This species is also 

grown as ornamental. 

 

 

Fig. 51: Wallichia oblongifolia Griff. A. Section of leaf B. Single leaflet C. Mature 

flower D. Mature fruit E. Seed F. Petals G. Androecium 
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Wallichia disticha T. Anders., J. Linn. Soc. 11. 6. 1871; Becc. & Hook. f., Fl. Brit. Ind. 

6: 419. 1892; Basu & Chakraverty, Manu. Cul. Palms in Ind. 106. 1994; Noltie, Fl. 

Bhutan 3(1). 427. 1994. Didymosperma distichum (T. Anders.) Hook. f., Rep. Progr. 

Condition Roy. Bot. Gard. Kew 1882: 61. 1884. Wallichia kyomae Kurz, Forest Fl. 

Burma 2: 533.1877. ‘Katong’ [Fig. 52A] 

Stem solitary or sometimes suckering hapaxanthic palms; stem erect, arborescent, 4 – 6 

m long, and 25 – 32 cm diameter near base. Leaves ascending from the stem, 

distichously placed from lower portion of the stem, leaf sheath semi woody, margins 

extremely fibrous, scurfy with long black bristle on ventral side, petiole semi terete, 25 

– 30 cm long, scuffy out side, grooved on lower side, rachis more or less triangular in 

cross section, ventrally grooved, lateral leaflets in groups, projected in different 

direction from  rachis, each linear, notched  on both margins near middle, terminal 

leaflets broadly 3 lobed, praemorsed, margins dentate. Male inflorescence axillary, 1 – 

1.5 m long, spikes slender, 35 cm long, male flowers mostly in pairs, female flower 

rudimentary, stamens 6, 1.5 – 2 mm long; female inflorescence terminal, calyx 

obscurely 3 lobed, corolla 3 partite, almost cover the pistil, stigmas mamillate, 2 fid. 

Fruit oblong, reddish brown when ripe, 2 – 3 cm long, 1.5 cm broad at middle. 

Flowering: May – July Fruiting: August – October; palm gives flowers once in its 

lifetime. Several inflorescences are produced in a basipetal order and the palm dies 

after the last inflorescence mature. 

Distribution: India (West Bengal, Sikkim and Arunachal Pradesh), China, 

Myanmar, and Bangladesh. In West Bengal it is mainly found in Darjeeling and 

kalimpong district. 

Status: Rare occurrence; Threatened (Renuka 2011) 

Ecology: Lowland to montane rain forests, especially in rocky places on steep slopes, 

often in disturbed areas; below 1200 m. 

Specimen examined: West Bengal, Darjeeling, Kurseong, 26.04.2016. Mondal and 

Chowdhury, 1041 (Acc. No. 10216, NBU). Other specimen: Nusa to Wami, Tirap, 

Arunachal Pradesh, 2.9.1958, Panigrahi 15078 (BSI Shillong). 

https://en.wikipedia.org/wiki/Myanmar
https://en.wikipedia.org/wiki/Bangladesh
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Uses: Highly valuable palm, it may supply principal food, when cultivation of paddy or 

other cereal crops are destroyed by the natural calamities like flood or earth quakes. 

The bark of the Wallichia disticha is peeled, crushed and converted in to dry powder. 

 

Fig. 52: A. Wallichia disticha T. Anders., B. Wallichia oblongifolia Griff. C Mature 

fruits W. oblngifolia Griff. D. Herbarium specimen of W. oblngifolia Griff. E & F. 

Herbarium specimens Wallicha caryotoides Roxb. G. Inflorescence W caryotoides 

Roxb. © Dr. S.K.Basu (G). 

4.5. Discussion: 
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Present dissertation is the outcome of of extensive field work in various altitudinal wide 

ranges of habitats and explored the entire indigenous species of palms and canes flora 

of West Bengal. A total of 49 indigenous species (Table 9) representing subfamilies of 

Coryphoideae, Calamoideae, Nypoideae and Arecoideae have been recorded. 

Subfamily Coryphoideae represents 13 species of 6 genera, Calamoideae represents 23 

species of 4 genera, Arecoideae represents 12 species of 6 genera and Nypoideae 

represents only one species of Nypa from the boundary of West Bengal (Table 11). 

Among the recorded 49 indigenous species, Calamoideae shows highest number of 

species (44%) followed by Coryphoideae 28%, Arecoideae 26% and Nypoideae 2% 

(Fig. 53), similarly Arecodeae represents 41% genera, Coryphoideae 31% genera, 

Calamoideae 18% genera and Nypoideae 6% (Fig. 54). 

 Table 9: Genus and species of Indigenous Palms in West Bengal according to sub–family 

Sub Family Genus Species 

Coryphoideae 6 14 

Calamoideae 4 23 

Nypoideae 1 1 

Arecoideae 6 12 

Total 49 

 

Fig. 53: Percentage of the genus according to the sub family 
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Fig. 54: Percentage of the species according to the sub family 

 

Table 10: District wise distribution of Calamus and phoenix in West Bengal 

District Phoenix sp. Calamus sp. 

Alipurduar 2 6 

Bankura 2 2 

Paschim Bardhaman  2 1 

Purba Bardhaman 2 1 

Birbhum 2 0 

Cooch Behar 2 4 

Darjeeling 4 11 

Uttar Dinajpur 1 1 

Dakshin Dinajpur 1 1 

Hooghly 2 0 

Howrah 3 0 

Jalpaiguri 1 8 

Jhargram 3 1 

Kolkata 2 0 

Kalimpong 4 7 

Malda 1 1 

Paschim Medinipur 2 1 

Purba Medinipur 2 1 

Murshidabad 3 0 

Nadia 3 0 

North 24 Parganas 3 0 

South 24 Parganas 3 0 

Purulia 3 0 

Coryphoideae 

35% 

Calamoideae 

18% 
Nypoideae 

6% 

Arecoideae 

41% 

% of Genus 

https://en.wikipedia.org/wiki/Alipurduar_district
https://en.wikipedia.org/wiki/Bankura_district
https://en.wikipedia.org/wiki/Paschim_Bardhaman_district
https://en.wikipedia.org/wiki/Purba_Bardhaman_district
https://en.wikipedia.org/wiki/Birbhum_district
https://en.wikipedia.org/wiki/Cooch_Behar_district
https://en.wikipedia.org/wiki/Darjeeling_district
https://en.wikipedia.org/wiki/North_Dinajpur_district
https://en.wikipedia.org/wiki/South_Dinajpur_district
https://en.wikipedia.org/wiki/Hooghly_district
https://en.wikipedia.org/wiki/Howrah_district
https://en.wikipedia.org/wiki/Jalpaiguri_district
https://en.wikipedia.org/wiki/Jhargram_district
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https://en.wikipedia.org/wiki/Kalimpong_district
https://en.wikipedia.org/wiki/Malda_district
https://en.wikipedia.org/wiki/Paschim_Medinipur
https://en.wikipedia.org/wiki/Purba_Medinipur
https://en.wikipedia.org/wiki/Murshidabad_district
https://en.wikipedia.org/wiki/Nadia_district
https://en.wikipedia.org/wiki/North_24_Parganas_district
https://en.wikipedia.org/wiki/South_24_Parganas_district
https://en.wikipedia.org/wiki/Purulia_district
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Rattans are quite interesting species due to their peculiar armatures and economic uses. 

Among the recorded rattans, Calamus is the largest genus (Fig. 55 & Table 10) that 

represents 17 species in West Bengal and out of that 17 species were reported in the 

forests of terai, duars and Himalaya of Darjeeling and Kalimpong districts. Only 

Calamus tenuis is growing at road side bushes or found growing in fragmented reserve 

forest near water bodies of Gangetic plains. Plectocoemia represents three species that 

were mostly growing in high altitude temperate forests of Darjeeling and Kalimpong. 

Daemonorops genus represents two species growing in tropical forests of terai and 

duars of Northern Bengal. From the entire West Bengal a total of 26 species of palms 

were recorded from various habitats like high and low altitudes of Himalaya, Terai, 

Duars, plains of Bengal, Western Plateau and estuarine mangroves and a district wise 

species distribution is given in table 13. Phoenix is the major genera representing five 

species in West Bengal (Fig. 56 & Table 10). Phoenix rupicola is strictly restricted in 

lower hills of Darjeeling and Kalimpong districts.  Phoenix acualis is a stemless palm 

that grows mainly in dry lands, plateau and hills of West Bengal and is also available in 

lower hills of Darjeeling and Kalimpong districts of Nothern Bengal. Phoenix 

dactylifera and P. sylvestris are common in Bengal plains. Phoenix paludosa and Nypa 

fruticans are the only palm species that strictly grows in tidal forests of estuarine 

mangroves of Sunderban Biosphere reserve of West Bengal. The most interesting genus 

Wallichia and Caryota are poorly distributed in Darjeeling and Kalimpong district of 

North Bengal at an altitude of 1200 m. The majority of palms are shade loving, so few 

species like Borassus flabellifer, Cocos nucifera Livistona jenkinsiana grows in the 

regions of fully exposed to sunlight. The beautiful fan-leaved palm like Licuala peltata 

has a restricted distribution in shady moist hilly slopes near Teesta River of Darjeeling 

Himalaya (upto 1830 m). Another robust beautiful palm genus Pinanga is common in 

moist tropical forests of Terai, Duars and Himalaya of Darjeeling and Kalimpong 

district upto 1000 m of altitude.  
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Table 11: Genus and number of species of Indigenous Palms in West Bengal according 

to sub–family and tribe 

 

Sub Family Tribe Genus Species 

Coryphoideae 
Corypheae 

Licuala 1 

Livistona 1 

Trachycarpus 2 

Corypha 3 

Phoenix 5 

Borasseae Borassus 1 

Calamoideae Calameae 

Calamus (Ecirrate) 12 

Calamus (Cirrate) 5 

Daemonorops 2 

Plectocomia 3 

Salacca 1 

Nypoideae - Nypa 1 

Arecoideae 

Caryoteae Arenga 1 

Caryota 3 

Wallichia 3 

Areceae Areca 2 

 Pinanga 2 

Cocoeae Cocos 1 

Total 49 

 

 

 

Fig. 55:  District wise distribution of Calamus sp. in West Bengal 
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Fig. 56:  District wise distribution of Phoenix sp. in West Bengal     

       

In India 43 endemic palms and rattans were distributed in three major geographical 

regions namely Peninsular India, N and NE India and Andaman and Nicobar Islands. 

Out of recorded endemic palms, 22 species are found in Eastern Himalaya, 14 species 

in N and NE India and 7 species from West Bengal namely like Calamus leptospadix, 

Calamus numbariensis, Calamus pseudoerectus, Daemonorops teraiensis, Pinanga 

gracilis, Phoenix rupicola, Plectocomia himalayana. 

Palms are one of the least protected group of flowering plants with many species being 

severely threatened and becoming rare in the wild habitats day by day in very faster 

manner. Habit destruction, over exploitation and unscientific harvesting methods for 

the past few decades, resulted a drastic depletion of the palm resources in West Bengal. 

Present study has explored various wild habitats but not any singifiantly large 

population of any palm and cane species from study areas have been reported. Due to 

the favourable habitat and climate, maximum number of recorded palm and cane 

species were concentrated in North Bengal Terai, Duars and lower and upper hills of 

Darjeeling and Kalimpong districts. Very few species were found in plains of Middle, 

Sourthern and Western part of Bengal.  Species of Arecaceae are almost distributed 

throughout the West Bengal and districtwise species dispersion is elaborated in table 12 

and Fig 57. Percentage of genus and species distribution is quite interesting and it it is 

found that northern most districts were share maximum percentage (Fig. 58 & 59).  
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Fig. 57: District wise palms distribution in West Bengal  
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Table 12: District wise palms distribution 

 

DISTRICT AREA MAP GENUS SPECIES 

Alipurduar  
3,383 km

2 

(1,306 sq mi) 

 

Phoenix, Areca, 

Borassus, Cocos, 

Calamus, 

Daemonorops 

Areca catechu, Borassus 

flabellifer, Cocos nucifera, 

Phoenix acaulis, P. sylvestris, 

Calamus acanthospathus, C. 

tenuis, C.  guruba, C. latifolius, 

C. inermis, C longisetus, C 

viminalis, Daemonorops 

jenkinsiana,  

Bankura  
6,882 km

2 

(2,657 sq mi) 

 

Phoenix, Areca, 

Borassus, Cocos, 

Calamus 

Areca catechu, Borassus 

flabellifer, Cocos nucifera, 

Phoenix acaulis, P. sylvestris, 

Calamus tenuis, C. leptospadis 

Paschim 

Bardhaman  

1,603.17 km
2 

(618.99 sq mi) 

 

Phoenix, Areca, 

Borassus, Cocos, 

Calamus 

Areca catechu, Borassus 

flabellifer, Cocos nucifera, 

Phoenix acaulis, P. sylvestris, 

Calamus tenuis 

Purba 

Bardhaman  

5,432.69 km
2 

(2,097.57 sq mi) 

 

Phoenix, Areca, 

Borassus, Cocos, 

Calamus 

Areca catechu, Borassus 

flabellifer, Cocos nucifera, 

Phoenix acaulis, P. sylvestris, 

Calamus tenuis 

 

 

Birbhum 

4,545 km
2 

(1,755 sq mi) 

 

Phoenix, Areca, 

Borassus, Cocos, 

Corypha 

Areca catechu, Borassus 

flabellifer, Cocos nucifera, 

Phoenix acaulis, P. sylvestris, 

Corypha taliera, C. utan 

Cooch Behar 
3,387 km

2 

(1,308 sq mi) 

 

Phoenix, Areca, 

Borassus, Cocos, 

Calamus, 

Daemonorops 

Areca catechu, Areca triandra, 

Phoenix acaulis, P. sylvestris, 

Borassus flabellifer, Cocos 

nucifera, Calamus erectus, C. 

acanthospathus, C. longisetus, 

C. inermis 

https://en.wikipedia.org/wiki/Alipurduar_district
https://en.wikipedia.org/wiki/Bankura_district
https://en.wikipedia.org/wiki/Paschim_Bardhaman_district
https://en.wikipedia.org/wiki/Paschim_Bardhaman_district
https://en.wikipedia.org/wiki/Purba_Bardhaman_district
https://en.wikipedia.org/wiki/Purba_Bardhaman_district
https://en.wikipedia.org/wiki/Birbhum_district
https://en.wikipedia.org/wiki/Cooch_Behar_district
https://en.wikipedia.org/wiki/File:Purba_Bardhaman_district.svg
https://en.wikipedia.org/wiki/File:Birbhum_district.svg
https://en.wikipedia.org/wiki/File:Cooch_Behar_district.svg
https://en.wikipedia.org/wiki/File:Alipurduar_district.svg
https://en.wikipedia.org/wiki/File:Paschim_Bardhaman_district.svg
https://en.wikipedia.org/wiki/File:Bankura_district.svg
https://en.wikipedia.org/wiki/File:Purba_Bardhaman_district.svg
https://en.wikipedia.org/wiki/File:Birbhum_district.svg
https://en.wikipedia.org/wiki/File:Cooch_Behar_district.svg
https://en.wikipedia.org/wiki/File:Alipurduar_district.svg
https://en.wikipedia.org/wiki/File:Paschim_Bardhaman_district.svg
https://en.wikipedia.org/wiki/File:Bankura_district.svg
https://en.wikipedia.org/wiki/File:Purba_Bardhaman_district.svg
https://en.wikipedia.org/wiki/File:Birbhum_district.svg
https://en.wikipedia.org/wiki/File:Cooch_Behar_district.svg
https://en.wikipedia.org/wiki/File:Alipurduar_district.svg
https://en.wikipedia.org/wiki/File:Paschim_Bardhaman_district.svg
https://en.wikipedia.org/wiki/File:Bankura_district.svg
https://en.wikipedia.org/wiki/File:Purba_Bardhaman_district.svg
https://en.wikipedia.org/wiki/File:Birbhum_district.svg
https://en.wikipedia.org/wiki/File:Cooch_Behar_district.svg
https://en.wikipedia.org/wiki/File:Alipurduar_district.svg
https://en.wikipedia.org/wiki/File:Paschim_Bardhaman_district.svg
https://en.wikipedia.org/wiki/File:Bankura_district.svg
https://en.wikipedia.org/wiki/File:Purba_Bardhaman_district.svg
https://en.wikipedia.org/wiki/File:Birbhum_district.svg
https://en.wikipedia.org/wiki/File:Cooch_Behar_district.svg
https://en.wikipedia.org/wiki/File:Alipurduar_district.svg
https://en.wikipedia.org/wiki/File:Paschim_Bardhaman_district.svg
https://en.wikipedia.org/wiki/File:Bankura_district.svg
https://en.wikipedia.org/wiki/File:Purba_Bardhaman_district.svg
https://en.wikipedia.org/wiki/File:Birbhum_district.svg
https://en.wikipedia.org/wiki/File:Cooch_Behar_district.svg
https://en.wikipedia.org/wiki/File:Alipurduar_district.svg
https://en.wikipedia.org/wiki/File:Paschim_Bardhaman_district.svg
https://en.wikipedia.org/wiki/File:Bankura_district.svg


181 

Darjeeling  
2,092.5 km

2 

(807.9 sq mi) 

 

Phoenix, Areca, 

Borassus, Cocos, 

Calamus, 

Daemonorops, 

Plectocomia, 

Trachycarpus, 

Licuala, Pinanga, 

Wallichia 

Areca catechu, Areca triandra, 

Phoenix acaulis, P. sylvestris, P. 

rupicola, P. lourerii, Borassus 

flabellifer, Cocos nucifera, 

Calamus erectus, C. 

acanthospathus, C. 

arborescence, C. viminalis, C. 

tenuis, C. leptospadix, C. 

pseudoerectus, C. latifolius, C. 

numbariensis, C. floribundus, C. 

kinghianus, C. khasianus, C. 

flagellum, Daemonorops 

jenkinsiana, D. teraiensis, 

Plectocomia himalayana, P. 

bractealis, Pinanga gracilis, P. 

griffithii 

Uttar 

Dinajpur  

3,140 km
2 

(1,210 sq mi) 

 

Phoenix, Areca, 

Borassus, Cocos, 

Calamus 

Areca catechu, Phoenix acaulis, 

P. sylvestris, Calmus tenuis, 

Cocos nucifera, Borassus 

flabellifer 

 

Dakshin 

Dinajpur  

2,219 km
2 

(857 sq mi) 

 

Phoenix, Areca, 

Borassus, Cocos, 

Calamus 

Areca catechu, Phoenix acaulis, 

P. sylvestris, Calmus tenuis, 

Cocos nucifera, Borassus 

flabellifer 

 

Hooghly 
3,149 km

2 

(1,216 sq mi) 

 

Phoenix, Areca, 

Borassus, Cocos 

Areca catechu, Phoenix 

sylvestris, P. dactylifera, Cocos 

nucifera, Borassus flabellifer 

Howrah 
1,467 km

2 

(566 sq mi) 

 

Phoenix, Areca, 

Borassus, Cocos, 

Corypha, Livistona 

Areca catechu, Phoenix 

sylvestris, P. dactylifera, P. 

acaulis, Cocos nucifera, 

Borassus flabellifer, Corypha 

taliera, C. utan, C. macropoda 

Jalpaiguri 
2,844 km

2 

(1,098 sq mi) 

 

Phoenix, Areca, 

Borassus, Cocos, 

Calamus, 

Daemonorops, 

Pinanga, 

Areca catechu, Areca triandra, 

Phoenix sylvestris, Cocos 

nucifera, Borassus flabellifer, 

Calamus erectus, C. flagellum, 

C. floribundas, C. gracilis, C. 

inermis, C. tenuis, C. 

leptospadix, C. guruba,  

Pinanga gracilis, Daemonorops 

jenkinsiana 
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https://en.wikipedia.org/wiki/File:Jalpaiguri_district.svg
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https://en.wikipedia.org/wiki/File:Jalpaiguri_district.svg
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Jhargram 
3,037.64 km

2 

(1,172.84 sq m) 

 

Phoenix, Areca, 

Borassus, Cocos, 

Calamus, 

Livistona 

Areca catechu, Borassus 

flabellifer, P. acaulis, P. 

sylvestris, P. dactylifera, Cocos 

nucifera, Calamus tenuis, 

Livistona jenkinsiana 

Kolkata  
185 km

2 

(71 sq mi) 

 

Phoenix, Areca, 

Borassus, Cocos 

Areca catechu, Phoenix 

sylvestris, P. dactylifera, Cocos 

nucifera, Borassus flabellifer 

 

Kalimpong  
1,044 km

2 

(403 sq mi) 

 

Phoenix, Areca, 

Cocos, Calamus, 

Daemonorops 

Plectocomia 

Areca catechu, Phoenix 

sylvestris, P. acailis, P. loureirii, 

P. rupicola, Cocos nucifera, 

Calamus tenuis, C. erectus, C. 

latifolius, C. guruba, C.  

gracilis, C. flagellum, C. 

pseudoerectus 

Malda  
3,733 km

2 

(1,441 sq mi) 

 

Phoenix, Areca, 

Borassus, Cocos, 

Calamus 

Areca catechu, Phoenix 

sylvestris, Cocos nucifera, 

Borassus flabellifer, Calamus 

tenuis 

Paschim 

Medinipur 

9,345 km
2 

(3,608 sq mi) 

 

Phoenix, Areca, 

Borassus, Cocos, 

Calamus 

Phoenix sylvestris, P. 

dactylifera, P. acailis, Cocos 

nucifera, Borassus flabellifer, 

Calamus tenuis 

Purba 

Medinipur 

4,736 km
2 

(1,829 sq mi) 

 

Phoenix, Areca, 

Borassus, Cocos, 

Calamus 

Areca catechu, Phoenix 

sylvestris, P. dactylifera, P. 

acailis, Cocos nucifera, 

Borassus flabellifer, Calamus 

tenuis 

 

Murshidabad 
5,324 km

2 

(2,056 sq mi) 

 

Phoenix, Areca, 

Borassus, Cocos 

Areca catechu, Phoenix 

sylvestris, P. dactylifera, P. 

acailis, Cocos nucifera, 

Borassus flabellifer 
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Nadia  
3,927 km

2 

(1,516 sq mi) 

 

Phoenix, Areca, 

Borassus, Cocos 

Areca catechu, Phoenix 

sylvestris, P. dactylifera, P. 

rupicola, Cocos nucifera, 

Borassus flabellifer 

 

 

 

North 24 

Parganas 

4,094 km
2 

(1,581 sq mi) 

 

Phoenix, Areca, 

Borassus, Cocos, 

Nypa 

Areca catechu, Phoenix 

sylvestris, P. dactylifera, P. 

paludosa, Cocos nucifera, 

Borassus flabellifer, Nypa 

fruticans 

South 24 

Parganas 

9,960 km
2 

(3,850 sq mi) 

 

Phoenix, Areca, 

Borassus, Cocos, 

Nypa 

Areca catechu, Phoenix 

sylvestris, P. dactylifera, P. 

paludosa, Cocos nucifera, 

Borassus flabellifer, Nypa 

fruticans 

 

Purulia  
6,259 km

2 

(2,417 sq mi) 

 

Phoenix, Areca, 

Pinanga, 

Borassus, Cocos, 

Calamus 

Areca catechu, Phoenix 

sylvestris, P. dactylifera, P. 

acaulis, Cocos nucifera, 

Borassus flabellifer 

 

 

 

Fig. 58: Graphical representation (in %) of palms genus in each district of West Bengal 
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Fig. 59: Graphical representation of palms species (in %) in each district of West 

Bengal 

 

Due to drastic habitat loss and climate change, most of the species of palm and canes 

were under huge threats. IUCN recognized various such species being recorded under 

different threatened caterory in their portal. Calamus numbariensis is only species 

which is critically endangered (CR) and is reported from Kalimpong and Darjeeling 

district. Four species namely Areca triandra, Phoenix acaulis, Phoenix paludosa and 

Phoenix rupicola are categorized under near threatened (NT) category and another 4 

species namely Nypa fruticans, Areca catechu, Corypha utan and Calamus tenuis are 

categorized under least concern (Table 13). The status of different palms and canes 

were assessed by Renuka (2011) based on the population sizes in various locality and it 

was found that Licuala peltata is only species which is critically endangered (CR) 

reported from Darjeeling district and five species namely Arenga micrantha, Calamus 

flafelllum, Calamus floribundus, Plectocomia himalayana, Pinanga gracilis considered 

as  endangered (E) taxa. Two threatened species Wallichia oblongifolia and Wallichia 

disticha are common in Kalimpong and Darjeeling district, other seven species of 

Wallichia caryotoides Livistona jenkinsiana, Trachycarpus martianus, Calamus 

gracilis, Calamus guruba, Calamus khasianus and Daemonorops jenkinsiana are under 

near threatened (NT) categories which are distributed in Terai Duras and Darjeeling 

Himalayas and five species of Caryota obtusa, Calamus erectus, Calamus leptospadix, 

Plectocomia assamica, and Pinanga griffithii are also recognized as vulnerable (V). 

Seven least concern species are Caryota urens, Borassus flabellifer, Phoenix loueirii, 
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Phoenix sylvestris, Calamus longisetus, Calamus viminalis, and Cocos nucifera are 

quite common in West Bengal ( IUCN Standards and Petitions Subcommittee 2014). 

 

Table 13: Indegenous species found in West Bengal [Abbreviation used: E= Endangered; 

NE= Near Threatened; LC= Least Conserned; R=Rare; T= Threatened; V= Vulnerable]  

 

Sl. No. Taxa Common Name Status Source 

1.  Areca catechu Supari, LC IUCN ver 3.1 

2.  Areca triandra Jungli Supari LC IUCN 2019-1 

3.  Arenga micrantha X E Renuka, 2011 

4.  Borassus flabellifer Tal NT Renuka, 2011 

5.  Calamus acanthospathus Motta bet AB X 

6.  Calamus arborescens Bethgara V Basu, 2013 

7.  Calamus erectus Kara beth V Renuka, 2011 

8.  Calamus flagellum Pulti bet, Rabi bet E Renuka, 2011 

9.  Calamus floribundus X E Renuka, 2011 

10.  Calamus gracilis X NT Renuka, 2011 

11.  Calamus guruba Sundi bet NT Renuka, 2011 

12.  Calamus inermis X V Renuka, 2011 

13.  Calamus latifolius Korak bet R X 

14.  Calamus leptospadix Ranibet, Mugri 

bet 

V Renuka, 2011 

15.  Calamus longisetus Udombet,Onti bet LC Renuka, 2011 

16.  Calamus nambariensis Kiri beth CE IUCN ver 3.1 

17.  Calamus pseudoerectus Otla bet, betgara EN Mondal et. al 2019 

18.  Calamus tenuis. Jatibet, Pani bet LC IUCN ver 3.1 

19.  Calamus viminalis Bagibet, Jungli bet LV Renuka, 2011 

20.  Calamus khasianus X NT Renuka, 2011 

21.  Calamus kingianus X V X 

22.  Caryota mitis Madi pathi V Renuka, 2011 

23.  Caryota obtusa Bhure palm V Renuka, 2011 

24.  Caryota urens Ana pana LC Renuka, 2011 

25.  Cocos nucifera Narikel LC Renuka, 2011 

26.  Corypha umbraculifera Talipalm R IUCN  2019.1 

27.  Corypha taliera Suicidal Palm R IUCN ver 2.3 

28.  Corypha utan X NE IUCN ver 3.1 
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29.  Daemonorops 

jenkinsianus 

Karah NT Renuka, 2011 

30.  Daemonorops teraiensis Kanra bet EN Mondal & 

Chowdhury 2019 

31.  Licuala peltata Jumai or Mathi. CE Renuka, 2011 

32.  Livistona jenkinsiana Toko tree NT Renuka, 2011 

33.  Nypa fruticans Golpata NT IUCN ver 3.1 

34.  Phoenix acaulis Narkuli khejur NT IUCN ver 3.1 

35.  phoenix loureirii Kunth LC Renuka, 2011 

36.  Phoenix paludosa Hental LC IUCN ver 3.1 

37.  Phoenix rupicola X NT IUCN ver 2.3 

38.  Phoenix sylvestris Khejur LC Renuka, 2011 

39.  Pinanga gracilis Kantha kamuku E Renuka, 2011 

40.  Pinanga griffithi X V Renuka, 2011 

41.  Plectocomia assamica  X V Renuka, 2011 

42.  Plectocomia bractealis X V X 

43.  Plectocomia himalayana X E Renuka, 2011 

44.  Salacca sacunda X NE X 

45.  Trachycarpus fortunei Fan palm R Basu, 2013 

46.  Trachycarpus martianus Fan palm NT Renuka, 2011 

47.  Wallichia caryotoides Jaru patti NT Renuka, 2011 

48.  Wallichia oblongifolia X T Renuka, 2011 

49.  Wallichia disticha Tika palm R Renuka, 2011 

 

After the floristic survey since 2013–2018 two new taxa Calamus pseudoerectus and 

Daemonorops teraiensis were discovered and also recognized as endemic and 

endangered species for Eastern Himalayan regions of West Bengal. 

Eastern Himalaya and Sub-Himalayan tarai-duars of West Bengal houses several green 

patches of in-situ conservatories that are quite rich in flora and fauna diversity. During 

this dissertation few interesting specimens were collected in various times and from 

that collection two new taxa were discoved for the science. One species is Calamus 

pseudoerectus Sujit Mondal, S. K. Basu & M. Chowdhury and one species is 

Daemonorops teraiensis Sujit Mondal and M. Chowdhury were described here as new 

species. In addition, four species i.e., Areca triandra Roxb. ex Buch.-Ham., Calamus 

nambariensis Becc., C. longisetus Griff., Salacca secunda Griff., and Plectocomia 

bractealis Becc. were first time recorded from the boundary West Bengal.  
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INTRODUCED PALM FLORA– 5 

5.1. Introduction 

Palms are one of the most attractive well-known, highly cultivated economically most 

important plants in the world. It has important roles to the human throughout much of 

history. Introduced palms are much widely used in landscaping for their beautiful 

appearances (Roystonea regia, Roystonea borinquena, Raphis excelsa, R. humilis, 

Ptychosperma macarthurii, Chamedorea elegans etc.) and sometimes as cultivated 

crops (Elaeis guineensis). There were about 2600 species of ornamental palms that 

restricted to the various climatic zones of tropical, subtropical to humid regions of the 

world. In India as well as in West Bengal it is not exactly known about the exact 

numbers of exotic species of palms because quite a large number of them introduced by 

private growers. In some important government and public gardens in West Bengal 

palms are seldom labelled and listed with their correct nomenclature and thus case 

inconvenience to the palm lovers (Basu and Chakraverty 1994). 

Introduction and cultivation of exotic palms in India began in the early 18
th

 century 

when Arabian date palm (Phoenix dactylifera) was brought for cultivation. Cultivation 

of indigenous and exotic palms on a scientific basis was started after the establishment 

of East India Company’s garden in West Bengal, when Malayan Sago palm Metroxylon 

sagu was introduced to India. Latter on several palms like Indonesian sugar palm 

(Arenga pinnata), African oil palm (Elaeis guineensis) South American oil yielding 

Babasunut palm (Orbignya cohune) were also introduced. Several exotic species have 

been introduced and many of them are cultivated at present as ornamental palms in the 

various gardens (Renuka 2010).  

5.2. Result 

Present survey recorded the occurrence of 47 species belonging to 26 genera of exotic 

palms that were recorded from the various Government gardens (Acharya Jagadish 

Chandra Bose Indian Botanic Garden, The Agri Horticultural Society of India), public 

gardens, parks, reputed nurseries, private and Govt. institutes of West Bengal and from 

road side landscapes. All these species were enumerated below along with their Sub-

family and tribes, Genus and species accompanied by common names, salient features, 

availability status, flowering and fruiting periods and distribution and with the 

photographs. 
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5.3. Check list of Introduced Palms in West Bengal 

Sub family: Coryphoideae 

Tribe: Borasseae  

Hyphaene bussei, Hyphaene thebaica, Latania loddigesii, Lodoicea maldivica  

Tribe: Corypheae 

Licuala grandis, Livistona saribus, Livistona chinensis, Livistona rotundifolia, 

Prichardia pacifica, Prichardia thurstonii, Raphis humilis, Raphis excelsa, Thrinax 

parviflora, Sabal mauritiformis, Washingtonia filifera, Washingtonia robusta  

Tribe: Phoeniceae 

Phoenix reclinata, Phoenix roebelenii, Phoenix zeylanica  

Sub family: Arecoideae 

Tribe: Areceae 

Archontophoenix alexandrae, Archontophoenix cunninghamiana, Areca concinna, 

Areca macrocalyx, Carpentaria acuminate, Dictyosperma album, Dypsis lutescens, 

Dypsis madagascariensis Heterospathe elata, Hyphorbe lagenicaulis, Hyphorbe 

vershaffeltii, Normanbya normanbyi, Ptychosperma elegans, Ptychosperma 

macarthurii, Ptychosperma waitianum, Roystonea  borinquena, Roystonea oleracea, 

Roystonea regia,  Veitchia merrillii. 

Tribe: Cocoeae 

Bactris major, Elaeis guineensis   

Tribe: Caryoteae 

Arenga caudate, Arenga englerii, Arenga obtusifolia, Arenga undulatifolia  

Sub family: Ceroxyloideae 

Tribe: Hyphorbeae 

Chamedorea elegans 
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5.4. Enumeration 

Archontophoenix alexandrae (F. Muell.) H. Wendl. & Drude, Linnaea 39: 212. 1875. 

‘King palm’ [Fig. 65C] 

Solitary pinnate leaved monoecious palms. Stem erect about 4 – 6 m long, about 30 – 

35 cm in diameter near base, annulate, grayish, smooth with distinct bole at base. 

Leaves pinnate, erect to arching, about 1.5 – 2.5 m long, crownshaft cylindrical, leaflets 

linear, bifarious, alternate, to 80–90 cm long, 4 – 5 cm broad at middle, reduplicately 

folded at base, green upper, pale green below. Inflorescence infrafoliar; prophyll large, 

bicarinate, spatuliform, leathery, about 50 – 60 cm long when unopened; peduncular 

bract large, leathery, green; both prophyll and peduncular bract caducous; flower 

branches decompounds, pendulous, flattened, turning to deep green in fruiting; flower 

clusters in triad of 2 lateral male flowers and a middle female flower, protandrous; male 

flowers slightly angular in bud, white about 8 mm long; stamens many; female flowers 

smaller than males, stigma expends at anthesis. Ripe fruits globose, deep red in colour, 

1 – 1.4 cm in diameter, mesocarp pulpy, with anastomosing fibres slightly adhering to 

seed coat; seed one, globose, endocarp brittle.  

Flowering: February – September Fruiting:  December – January 

Distribution:  Native to Eastern Australia; its natural habitats is commonly found in 

creeks and in riverine closed forests. 

Cultivation:  Introduced in the AJC Bose Botanic Garden, Howrah in 1978 through 

seed received from the Brisbane Botanic Garden, Australia; this species is useful for 

planting along the drive-ways, paths etc.  

Specimen examined: West Bengal, AJC Bose Indian Botanic Garden, Howrah, 12. 06. 

2014. Mondal and Chowdhury, 1071 (Acc. No. 10710, NBU). 

Archontophoenix cuninghamiana (Wendl.) Wendl., & Drude, Linnaea 39: 214 1875. 

‘Bangalow palm’ 

Solitary, pinnate leaves monoecious palms. Stem slender, erect, 16 – 14 m long, about 

25 – 30 cm in diameter near base, not deeply annulate, bole not conspicuous. Leaves 

pinnate, arching, 2 – 6 m long; leaflets linear-lanceolate, bifarious, 1 – 1.2 m long, 2.5 – 

3.5 cm broad at middle, green in colour, smooth, pointed at apices; midnerve distinct on 

http://www.ipni.org/ipni/idAuthorSearch.do?id=6732-1&back_page=%2Fipni%2FeditSimplePlantNameSearch.do%3Ffind_wholeName%3D%2BArchontophoenix%2Balexandrae%2B%26output_format%3Dnormal
http://www.ipni.org/ipni/idAuthorSearch.do?id=11546-1&back_page=%2Fipni%2FeditSimplePlantNameSearch.do%3Ffind_wholeName%3D%2BArchontophoenix%2Balexandrae%2B%26output_format%3Dnormal
http://www.ipni.org/ipni/idAuthorSearch.do?id=2322-1&back_page=%2Fipni%2FeditSimplePlantNameSearch.do%3Ffind_wholeName%3D%2BArchontophoenix%2Balexandrae%2B%26output_format%3Dnormal
http://www.ipni.org/ipni/idPublicationSearch.do?back_page=%2Fipni%2FeditSimplePlantNameSearch.do%3Ffind_wholeName%3D%2BArchontophoenix%2Balexandrae%2B%26output_format%3Dnormal&id=703-2
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both sides, scurfy on lower side. Inflorescence infrafoliar, slightly ascending at 

emergence, decompounds; prophyll large green, penduncular bract leathery, rachillae 

satin white in colour, smooth to slightly pubescent; flowers clusters in triad of 2 lateral 

male flowers and a middle female flower; male flowers angular in bud, 5 mm long, 

petals lavender colored, stamens many; female flowers more or less gobose. Ripe fruits 

globose, cherry red, 1.5 cm in diameter, measocarp pulpy. 

Flowering:  February – April Fruiting: May – August 

Distribution: Native to Eastern Australia. 

Cultivation: Introduced in the AJC Bose Indian Botanic Garden, Howrah in 1971 

through seeds received from the Brisbane Botanic Garden, Australia. In each fruiting 

season, trees produce enormous ripe fruits/seeds that easily germinate after sowing. It is 

expected that within next few years this species will be common in cultivation. 

Specimen examined: West Bengal, AJC Bose Indian Botanic Garden, Howrah, 

12.06.2014. Mondal and Chowdhury, 1072 (Acc. No. 10711, NBU). 

Acacia concinna (Willdenow) Candolle, Prodr. 2: 464. 1825 

Climbers, shrubs, or small trees. Branchlets, leaf rachises gray tomentose; prickles 

abundant, minute, hooked. Stipules deciduous, ovate–cordate, 3–8 × 1.5–6 mm; leaf 

10–20 cm; pinnae 6–18 pairs, 8–12 cm; glands near base of petiole and one between 

uppermost pinnae; leaflets 15–25 pairs, glaucous abaxially, greenish adaxially, linear-

oblong, 8–12 × 2–3 mm, membranous, with a wrinkled appearance when dry, both 

surfaces hirsute or glabrescent, margin ciliate, midvein near upper margin. Heads 

globose, 9–12 mm in diam., arranged in a panicle; branches tomentose. Flowers white 

or yellowish, fragrant. Calyx funnel-shaped, ca. 2 mm. Corolla slightly exserted. Ovary 

glabrous or sericeous, stipitate. Legume brown, strap-shaped, 8–15 × 2–3 cm, fleshy, 

with wrinkled surfaces, sutures straight or slightly sinuate, seeming to break into seg-

ments. Seeds 6–10.  

Flowering: April – June Fruiting: July–December 

Distribution: Native to Asia 

Areca macrocalyx Zipp. ex Bl., Rumphia 2:75,t.101,160,163 D. 1838-1839. 

‘Highland betel nut palm’ 

http://www.ipni.org/ipni/idPlantNameSearch.do?id=664171-1&back_page=%2Fipni%2FeditSimplePlantNameSearch.do%3Ffind_wholeName%3DAreca%2Bmacrocalyx%2B%2B%2B%26output_format%3Dnormal
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Stem solitary, slender, 4 – 5 m long about 12 – 15 cm in diameter near base; crownshaft 

distinct, cylindrical, green in colour. Leaves pinnate, ascending with a short stout 

petiole, leaflets linear closely packed, about 0.8 – 1 m long, terminal leaflets base 

joined. Inflorescence infrafolier, 25–30 cm long, simply branched, prophyll bicarinate; 

male flowers minute, distal; female flowers longer than males. Ripe fruits ellipsoid to 

ovoid, 4 × 2 cm, stigmatic portion somewhat incurved, seed conical, 2 cm long, 

endosperm deeply ruminate. 

Flowering: February– May Fruiting: June – November 

Distribution: Native to New Guinea. 

Cultivation: Very rare in cultivation. Introduced in the Indian Botanic Garden, Howrah 

in the year 1973 through seeds received Papua New Guinea. Germination adjacent 

ligular type; fresh seeds takes about 40 days to sprout. 

Specimen examined: West Bengal, AJC Bose Indian Botanic Garden, Howrah, 

12.06.2014. Mondal and Chowdhury, 1073 (Acc. No. 10712, NBU). 

Arenga caudata (Lour.) H.E. Moore, Principes 4: 114. 1960. ‘Formosa palm’ 

Small clumping palms, stems clustered, 1.–1.5 m tall, 1 – 2.5 cm in diameter. Petioles 

0.4 m, rachis 0.4 – 0.5 m, leaflets 10 per side of rachis. Inflorescence 30 cm long, male 

flowers 4 – 10 mm, sepals 0.8 – 1 mm, petals 4 – 9 mm, stamens 12 – 16, female 

rachilla 1, 25 – 30 cm long; female flowers 4 – 5 mm long, sepals 1 mm, petals 2 – 5 

mm long. Fruits red, ellipsoid to oblong, ca. 1.6 × 0.9 cm. 

Flowering: February– May Fruiting: June – October 

Distribution: Native to Southeast Asia. 

Cultivation: Cultivated and planted in the Green mall Nursery, Samukpota, South 24 

parganas. Not very popular in cultivation. 

Specimen examined: West Bengal, Green mall Nursery, Samukpota, South 24 

parganas 07.08.2014. Mondal and Chowdhury, 1074 (Acc. No. 10713, NBU). 

Arenga englerii Becc., Malesia 3: 184 1889. ‘Taiwan sugar palm’ 

http://www.ipni.org/ipni/idPublicationSearch.do?back_page=%2Fipni%2FeditSimplePlantNameSearch.do%3Ffind_wholeName%3DArenga%2Bcaudata%2B%26output_format%3Dnormal&id=2756-2
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A cluster forming dwarf to bushy hapaxanthic palms. Stem 2 m long, 6 cm in diameter 

near base; Leaves pinnate, arching, 2.5 m long, slightly twisted to one side, petiole 50 – 

60  cm long, rounded, grooved at middle, scurfy outside,  rachis triangular in cross 

section, leaflets elongated, basal leaflets in fascicles, margins spinescent, lower surface 

whitish, terminal leaflets narrowly cuneate, apex 3 lobed, prominently 3 nerved. 

Staminate inflorescence axillary, extra axillary, male flowers clavate, anthers short; 

pistillate inflorescence terminal, flower branches simple, alternate, 12 – 15 cm long, 

female flowers spirally disposed, bracteates, bracts reniform. Ripe fruits globose, 

orange yellow, 1.4 – 1.8 cm in diameter, 3 seeded; seed with oblique outer side. 

Flowering: March – May Fruiting: June – November 

Distribution: Taiwan, Ryukyu Island. 

Cultivation: Cultivated in the AJC Bose Indian Botanic Garden, Howrah. Grows 

luxuriantly in the various green houses under shady condition. Not very popular in 

cultivation. 

Specimen examined: West Bengal, AJC Bose Indian Botanic Garden, Howrah, 

12.06.2014. Mondal and Chowdhury, 1075 (Acc. No. 10714, NBU). 

Arenga obtusifolia  Mart., Hist. Nat. Palm. 3: 191. 1838. ‘Sugar palm’ 

A cluster forming pleonanthic palms. Stem erect, 6–8 m long, about 25 – 30 cm in 

diameter near base, exposed portion of the stem dull grey, distinctly ringed and with 

distinct leaf scar marks. Leaves pinnate, slightly ascending, 3 – 4 m long, petiole 

rounded, 40 – 50 cm long, 7 – 9 cm in diameter near base, leaflets alternate to sub-

opposite, linear, sessile, biauriculate at base. Inflorescence accropetal in emergence, 

peduncle stout, bright green, incurved, 26 – 30 cm long, peduncular bracts boat shaped, 

leathery; male flowers mostly in pairs, oblong, 1.6 mm × 1 cm, sepals 3, broadly 

orbicular, imbricate, petals fleshy, broadly ovate, valvate, 1.4 × 1.2 cm, connate at base, 

stamens shorter then corolla, filaments purple, anthers linear, bilobed, aristate; female 

flowers subturbinate, 1.4 × 1.6 cm.  Fruits sub-globose, faintly 3 ridged on upper side, 3 

seeded, deep crimson when ripe, 3 – 4 cm in diameter; seed, 2 – 3 cm long.  

Flowering: February– April Fruiting: May – August 

Distribution:  Native to Indonesia (Java). 
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Cultivation: Cultivated and planted in AJC Bose India Botanic Garden, Howrah and 

Green Mall Nursery, Samukpota South 24 Parganas. Unlike most Arenga species, here 

emergence of inflorescences takes place in accropetal order.  

Specimen examined: West Bengal, Green mall Nursery, Samukpota, South 24 

Parganas. 07.08.2014. Mondal and Chowdhury, 1076 (Acc. No. 10715, NBU). 

Arenga undulatifolia Becc., Malesia 3: 92. 1886. ‘Evergreen palm’ 

Cluster forming hapaxanthic palms. Stem 4 – 6 m long, 25 – 30 cm wide at base, upper 

part with persistent leaf sheaths conspicuous by horse hair like black fibrous out 

growths and bristles. Leaves pinnate, arching 6 – 8 m long, petiole rounded, channeled 

above, leaflets alternate to sub-opposite, linear, 1 auriculate at base, dentate at apices, 

80 – 90 cm long, 13 – 15 cm broad at middle, margins wavy. Inflorescences terminal 

and axillary, 130 – 150 cm long, rachillae simple, 65 – 80 cm long; male flowers 

mostly in pairs, sometimes solitary, stamens numerous, anthers linear, orange yellow; 

female flowers spirally disposed depressed globose, 1 × 1.6 cm. Fruit sub-globose, 

distinctly trigonous on upper side, 3.5 × 2 cm, deep red when ripe. 

Flowering: February– April Fruiting: May – August 

Distribution: Native to Indonesia (Borneo, Celebes). 

Cultivation: Cultivated and planted in AJC Bose Indian Botanic Garden, Howrah and 

Green Mall Nursery, Samukpota, South 24 Parganas. 

Specimen examined: West Bengal, The Agri Horticultural Society of India, Kolkata. 

07.08.2014. Mondal and Chowdhury, 1077 (Acc. No. 10716, NBU). 

Acoelorraphe wrightii H.Wendl. ex Becc., Webbia 2: 109. 1908. ‘Paurotis palm’ 

Soboliferous plams. Stem erect, 3.5 – 6 m long, 5 – 9 cm in diameter, covered with 

leafsheath fibres and petiole bases, leafsheath disintegrate into interwoven mass of 

brown fibres.  Leaves costapalmate, petiole slender, 0.5 – 1 m long, margins strongly 

armed, teeth orange; leafblade nearly orbicular, deeply and regularly divided into 

narrow 1-folded. Inflorescence inter-foliar, decompound with long slender peduncle 

and rachis, both covered with series of tubular leathery bracts. Flower branches 

bracteates, in cincinni, paired or solitary towards the apex of the rachillae, bright yellow 
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at anthesis, highly deciduous, 2.5 – 3.5 mm long, calyx deeply lobed, minutely ciliate 

outside, petals deltoid, ciliate outside, stamens 6, filaments united in a basal ring, free 

portion short, abruptly narrowed. Fruit globose, epicarp smooth, 4 – 5 mm in diameter; 

seed globose, endosperm homogeneous.Flowering:  April – June Fruiting: July – 

September 

Distribution: Native to Central America and South Florida. 

Cultivation:  Cultivate in AJC Bose Indian Botanic Garden, Howrah for more than 50 

years where there are three big colonies exist. A moderately fast growing species and 

withstand water logging. The species spreads by its underground creeping rhizome. 

Planted and progated in mass at Green mall Nursery, Samukpota, South 24 pargana 

district. 

Specimen examined: West Bengal, Green Mall Nursery, Samukpota, South 24 

Parganas. 07.08.2014. Mondal and Chowdhury, 1078 (Acc. No. 10716, NBU). 

Bactris major Jacq., Select. Stirp. Amer. Hist. ed. 2: 134. 1781. ‘Beach palm’ 

Cluster forming, pinnate leaved, monoecious palm. Stems several, attain height of 3.5 – 

8 m long, 2 – 4 cm in diameter, strongly armed, crownsheaft absent. Leaves pinnate, 

slightly ascending, 4 in number per crown, leaf sheath 18–26 cm long, 5 cm wide, 

armed with numerous fine needle-like black spines and with interrupted groups of 2.5 

cm long black to deep brown spines, petiole 16 – 18 cm long, deep brown, rachis 

(midrib) armed on both sides, spines 8–10 cm long, leaflets 22 – 25 cm long, 2 cm wide 

at middle, sub-opposite to opposite, linear. Inflorescence interfoliar, peduncular bract 

cymbiform, 20 – 25 cm long, rachillae pale yellow just after emergence from 

peduncular bract, usually 8 in number, each 6 – 12 cm long, 4 mm in diameter; male 

flowers 5 – 6 mm long, compressed, bright yellow at anthesis, calyx with 3 narrow 

lobes, corolla deeply 3 lobed; female flowers larger than males, calyx and corolla cup-

like, margins crenulate, staminodal ring membracnous. Fruit ellipsoid to ovoid, 4 cm 

long, 2.4 cm wide at middle, orange red; seed oblong to round, 1.8 × 2.1 cm, dark 

brown.  

Flowering: June – August Fruiting: December – January 
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Distribution: Central and Northern South America, Trinidad and Tobago. In its 

natural habitats it grows on open sites as well as in forests but always in moist to 

flooded grounds (Braun 1968). 

Cultivation: Fresh seeds take about 60–75 days to germinate (Basu and Mukherji 

1972). Not common in cultivation in India although very well suited for home gardens 

and parks. Indian Botanic Garden, Howrah has several colonies of this species growing 

in the open. This species withstands water logging for several days.  

Specimen examined: West Bengal, Green mall Nursery, Samukpota, South 24 

Parganas. 07.08.2014. Mondal and Chowdhury, 1079 (Acc. No. 10718, NBU). 

Carpentaria acuminata (H. Wendl. & Drude) Becc., Ann. Jard. Bot. Buit. 2: 128. 

1885. ‘Carpentaria palm’ 

Solitary tall palms. Stem columner with distinct bole at base, prominently annulate, 14 

– 16    m long, 22 – 25 cm in diameter near base. Leaves pinnate, 2.5 – 3 m long, 

leaflets linear, flaccid, 0.5 – 1m long, 2.5 – 3.4 cm broad, 1-nerved on upper side. 

Inflorescence docompound, prophyll large, spatuliform, leathery, bicarinate, rachillae 

white; flower clusters in triads of two lateral male flowers and a middle female flower, 

spirally disposed. Male flower bud ellipsoid, 12 × 6 mm, stamens exserted at anthesis, 

filaments filiform, pistillode filiform, longer than filaments, sepals 3, scale-like, 

imbricate, petals 3, 6 mm long, oblong; female flowers globose, sepals and petals 

imbricate. Ripe fruits deep crimson, ovoid, 2 × 1.5 cm, with distinct tuberculate 

stigmatic remains, mesocarp thinly pulpy, endocarp brittle; seed ovoid, endosperm 

white, homogeneous, fruiting perianth bright yellow.  

Flowering: April – July Fruiting: September – October 

Distribution: Native to Australia; in natural habitat it grows along the bank streams at 

low elevation usually along brackish water estuaries. 

Cultivation: A handsome ornamental palm of the humid tropics; for long years this 

species was insufficiently known to the botanists. 

Specimen examined: West Bengal, Green mall Nursery, Samukpota, South 24 

Parganas. 07.08.2014. Mondal and Chowdhury, 1080 (Acc. No. 10719, NBU). 



196 

Chamaedorea elegans Mart., Linnaea 5: 204. 1830. ‘Parlour palm’ 

A very delicate looking diocious palm. Stem 2 – 3 cm in diameter near base, often 

reaches 2 m in height, sometimes throws out adventitious roots little above the base. 

Leaves pinnate, 60 cm long, usually 6 – 8 in number, leaflets 14, alternate, lanceolate, 

10 – 20 cm long, green on both sides, pointed at apex. Inflorescence interfoliar, panicle, 

flowers yellow, unisexual. Ripe fruits small reddish brown. 

Distribution:  Native to Mexico, Guatemala. 

Cultivation:  In the local climate it prefers shade and frequent watering. A very 

handsome palm famous for interior decoration. Exposure to sun in hot months is 

harmful and plant may lose its beautiful foliages. 

Specimen examined: West Bengal, Siliguri, Matigara. 22.04.2016. Mondal and 

Chowdhury, 1080 (Acc. No. 10720, NBU). 

Dypsis lutescens (H. Wendl.) Beentje & J. Dransf., Palms Madag. 212. 1995. ‘Golden 

Cane palm’ 

Clusterforming, monoecious, pinnate leaved palm. Stem yellowish green, 5–6 m long, 

3.5 – 5 cm in diameter near base. Leaves pinnate, arching, 6 – 7 in number par crown, 

leafsheath cylindrical 40 cm long, yellowish-green. Inflorescence interfoliar at 

emergence, 0.8 – 1 m long, first peduncular bract bicarinate, caduceus; male flowers 3 

– 3.5 mm long, sepals 3, each 1 mm long, orbicular, imbricate, petals 3, longer then 

sepals, obtuse, incurved, valvate, stamens 6, filaments filiform, pistillode as long as 

stamens; female flowers 3 mm long, curved, sepals and petals imbricate. Ripe fruit 

ovoid 2 cm long, 1 cm broad at middle; seed ovoid. 

Flowering: January – March Fruiting: May – July 

Distribution: Native to Madagascar. 

Cultivation:  One of the most widely cultivated ornamental palms and grown as 

indoor potted plant and for decorating verandah, patio etc. Prefer to grow healthy in 

semi shade environment. Forking of stem near the ground level and above is a common 

feature in this palm. 



197 

Specimen examined: West Bengal, Siliguri, Matigara. 22.04.2016. Mondal and 

Chowdhury, 1081 (Acc. No. 10721, NBU). 

Dypsis madagascariensis (Becc.) Beentje & J. Dransf., Palms Madag. 185. 1995. 

‘Malagasy palm’ 

Cluster forming, pinnate leaved, monoecious palms. Stem slender, annulate on upper 

part, 6 – 7 cm in diameter near base. Leaves ascending to arching, densely pinnate, 

leaflets deep green, linear, acuminate, 60 cm long, 1.5 cm broad at middle. 

Inflorescence interfoliar, decompound 120 cm long. Flower clusters in triads, spirally 

arranged on rachillae; male flowers globose, sepals 3, orbicular, petals 3, double the 

length of sepals, stamens 6, anthers oblong, pistillode trigonous; female flowers ovoid, 

sepals 3, orbicular, petals 3, orbicular, much longer then sepals, broad appiculate, 

stigma triangular, staminodes 6, conspicuous. Ripe fruits ovoid with attenuate tip, 

mesocarp fibrous; seed rounded in cross section (terete), endosperm deeply furrowed 

on one side containing spongy tissue, otherwise white, homogeneous.  

Flowering:  January – June Fruiting: August – October 

Distribution: Native to Madagascar. 

Cultivation:  Very common in cultivation. It can be grown outside in warm areas of 

high humidity.  

Specimen examined: West Bengal, Siliguri, Matigara. 22.04.2016. Mondal and 

Chowdhury, 1082 (Acc. No. 10722, NBU). 

Dictyosperma album (Bory) Scheff., Ann. Jard. Bot. Buit. 1: 157. 1876. ‘Hurricane 

palm’ 

Solitary, erect, monoecious palms. Stem 14 – 16 m long, 18 – 20 cm in diameter near 

base, dark grey, crownshaft 1 m long, grayish with powdery coating. Leaves pinnate, 

arching, 2.5 – 3 m long, 6 – 7 in number par crown; leaflets bifarious, linear lanceolate, 

terminal leaflets confluent, emerging leaflets jointed at their apical part, detaches and 

free when fully expanded. Inflorescence interfoliar, 45 – 60 cm long, 12 cm wide at 

middle, simply branched, prophyll leathery, peduncular bract large, 1.8 cm above the 

prophyll; flower branches bracteolate at base, flower clusters in triads; male flowers 

asymmetrical, 1 cm long, angular in bud, deep green, sepals 3, imbricate, scale-like, 



198 

green, petals 3.5 mm long, valvate, stamens 6, anthers linear, large, pistillode shorter 

then filaments, obscurely 3 dentate; female flowers globose, sepals and petals 3 each, 

imbricate, staminodes 6 dentate. Ripe fruits deep green to blackish, oblong-ellipsoid, 

1.5 – 2 cm × 7mm, stigmatic remains protruded, mesocarp fibrous, endocarp shall-like. 

Flowering:  November – April; Fruiting: July – September 

Distributing: Native to Mascarene Islands. 

Cultivation: Common in cultivation. Very easy to grow in pots but require partial 

shade for keeping the leaves green. 

Specimen examined: West Bengal, Darjeeling, Siliguri. 22.04.2016. Mondal and 

Chowdhury, 1082 (Acc. No. 10723, NBU). 

Elaeis gunineensis Jacq. Select. Stirp. Amer. Hist. 280. 1763.  ‘Oil palm’ 

Solitary, robust, monoecious palms. Stem 8 – 10 m long, 35 – 55 cm in diameter near 

base. Crown large. Leaves steeply arching, 5 – 6 m long, with numerous pairs of linear 

leaflets arranged in 4 ranks; leaflets, 1 – 1.5 m long, 4 cm broad at middle; 

Inflorescence interfoliar. Male inflorescence with flat whitish peduncle; prophyll 

completely hidden below the leafsheaths, peduncular bract extremely fibrous, 

acuminate at tip, upper part of the peduncle with successive triangular, sterile bracts; 

flower branches catkin-like, crowded, bracteates at base. In male flowers sepals 3, 

liner-lanceolate, concave, imbricate; petals 3, valvate; stamina tube funnel shaped; 

anthers 2-2.5 mm long. Female inflorescence robust, partially hidden in leafbases. 

Female flowers large then males, bracteolate; sepal 3, oblong 9 mm long; petals 3, 

slightly larger than sepals; pistil 2 cm long; stigmas 3, ripe fruits deep purple, slightly 

angular due to compression, 3 cm long, 2.5 cm broad at middle, mesocarp oily;  

endocarp hard, endosperm white, homogeneous.  

Flowering March – June Fruiting:  December – February  

Distribution: Native to Tropical West Africa. 

Cultivation:  Introduced in the AJC Bose Indian Botanic Garden, Howrah during the 

earliest part of the last century for economic exploitation possibly for encouraging 

cultivation of this very high oil yielding palm of West Africa. This species now being 
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cultivated in Kerala on commercial basis under the banner of Oil Palm India Limited 

for extraction and marketing of Palm Oil.  

Specimen examined: West Bengal, North Bengal University campus. 12.06.2015. 

Mondal and Chowdhury, 1086 (Acc. No. 10724, NBU). 

Heterospathe elata Scheff., Ann. Jard. Bot. Buit. 1:162. 1876. ‘Sagisa Palm’ 

Solitary, tall, monoecious palms. Stem 4 – 6 m long 30 cm in diameter near base, 

slender, more or less smooth on outer surface. Leaves pinnate, 3 – 4 m long, leafsheath 

non-tubular, leathery, petiole slender more or less rounded, green scurfy outside, 

leaflets 1 m long, 4 cm wide at middle, 65 pairs, evenly spaced, linear with long 

pointed tip. Inflorescence interfoliar at emergence, monoecious, 160 cm long, unopened 

inflorescence ensiform, prophyll narrow falcate, 35 – 40 cm long, leathery, peduncular 

bract 12 – 15 cm about the prophyll; flower branches smooth, white to pale yellow, 

flower clusters in triad of two lateral male flowers and a middle female flower; male 

flowers white, sepals 3, imbricate, margins minutely ciliate, petals 3, ovate, stamens 6, 

filaments exserted, anthers oblong, pistillode truncate; female flowers 3 mm long, 

slightly ovoid, sepals and petals 3 each, imbricate, staminodes 3, stigma curved. Ripe 

fruit green to pale green, 6 – 8 mm in diameter; seed globose, 4 – 5 mm in diameter, 

endosperm ruminate. 

Flowering:  July – September Fruiting: January – March 

Distribution: Native to Ambon Island. 

Cultivation: Cultivated and planted in the AJC Bose Indian Botanic Garden, Howrah. 

A moderately fast growing palms, grows in the semi shade condition with plenty of 

moisture in the soil.  

Specimen examined: West Bengal, Green Mall Nursery, Samukpota, South 24 

Parganas. 02.06.2016. Mondal and Chowdhury, 1087 (Acc. No. 10725, NBU). 

Hydriastele microspadix (Warb. ex K. Schum. & Lauterb.) Burret. Notizbl. Bot. Gart. 

Berlin -Dahlem 13: 484. 1937. 

Cluster forming, monoecious palms. Stem erect, slender, grayish brown, distinctly 

annulate. Leafsheath leathery, outer surface thickly coated, upper part of the leafsheath 
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2-ligulate; petiole olive green, leaflets linear, opposite to sub-opposite, terminal leaflets 

jointed. Inflorescence infrafoliar, 30 – 35 cm long, prophyll oblong,  35 cm long, 5 – 7 

cm broad at middle, flower branches (rachillae) simple, fastigiated, 15 – 20 cm long, 

anthesis protogynous; flower clusters in triad, arranged in vertical rows, male flowers 

asymmetric, creamy white, sepals 3, unequal, petals 3, acute, stamens 6, pistillode 

absent; female flowers smaller than males, ovary 1-ovulate. Ripe fruits deep crimson, 

ovoid 12 × 6 mm, mesocarp thinly pulpy, fibrous; seed ovoid, 8 × 4 mm, endosperm 

ruminate. 

Flowering: February – September Fruiting: January – February 

Distribution: Native to New Guinea. 

Cultivation: A beautiful cluster forming palm like Ptychosperma macarthurii 

introduced in the AJC Bose Indian Botanic Garden, Howrah in 1965 through seeds 

received from New Guinea. This species grows luxuriantly in partial shade at a place 

with moist soil. Seeds germinate easily without any treatment only the seedlings require 

frequent watering. 

Specimen examined: West Bengal, Green Mall Nursery, Samukpota, South 24 

Parganas. 2.06.2016. Mondal and Chowdhury, 1088 (Acc. No. 10726, NBU). 

Hyophorbe lagenicaulis (L. H. Bailey) H. E. Moore, Principes 20: 119. 1976. ‘Bottle 

palm’ [Fig. 64C] 

Stem solitary, swollen at base, sometimes bottle shaped, closely annulate, 3 – 4 m long, 

crownshaft distinct. Leaves stout, rachis firm, leaflets stiff, not in same plane on the 

rachis, closely placed. Inflorescence, 70 – 80 cm long, prophyll and peduncular bracts 

boat shaped, canducous, basal flower branches twice divided, upper flower branches 

solitary, alternate, slightly twisted; male flowers 3 – 8, each 3 – 4 mm long at anthesis, 

stamens 6, filaments subulate, anthers fleshy, irregularly 3-lobed, corolla 3-lobed, 

yellowish, 2 × 3 mm, obtuse, ovary globose, conical, 1.5 – 2 mm long, stigmas 3, 

reflexed, inner papillose, staminodes 6, subulate, connate, 1 – 1.5 mm long. Fruits 

ovoid, 1 – seeded. 

Flowering: February – June Fruiting: September – January 

Distribution: Native to Mascarene Island, Mauritius. 
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Cultivation: A beautiful cluster forming palm. This species grows luxuriantly in 

partial shade at a place with moist soil. Seeds germinate easily without any treatment 

only the seedlings require frequent watering. 

Specimen examined: West Bengal, City Centre, Siliguri. 7.03.2018. Mondal and 

Chowdhury, 1087 (Acc. No. 10727, NBU). 

Hyophorbe  verschaffeltii H. Wendl. Ill. Hort. 13: 462.1866. ‘Pig nut palm’ [Fig. 65F] 

Stem solitary, erect, 5 – 6 m long palms, 25 – 30 cm in diameter near base. Leaves 

pinnate, arching 2 m long, crownshaft cylindrical, slightly bulged at base, leaflets 

linear, diffused, 40 – 50 cm long, 2 – 3 cm wide at middle, tip slightly drooping. 

Inflorescence infrafoliar, 70 – 80 cm long, flower branches slender; male flowers 5 mm 

long, stamens 6, pistillode columner. Fruit oblong, 1.5 cm long, 8 mm in diameter at 

middle, stigmatic end blunt, perianth persistent. 

Flowering: February – March Fruiting: July – September 

Distribution: Native to Mascarent Islands. 

Cultivation: A very popular ornamental palm in India, it is mostly grown in pots or in 

the green houses. It is mainly found in The Agricultural Society’s Garden in Calcutta. 

This species is also grown in other parts of India. 

Specimen examined: West Bengal, City Centre, Siliguri. 7.03.2018. Mondal and 

Chowdhury, 1088 (Acc. No. 10728, NBU). 

Hyphaene petersiana Klotzsch ex Mart., Hist. Nat. Palm. 3(2): 227. 1845. ‘African 

Wine palm’ 

Stem dichotomously branches below the ground and appear as if 3 – 4 stems coming 

out from the ground in close proximity. Each of these stem branch aerially in 

dichotomous fashion. Fruits obovate to oblong, light brown, epicarp smooth, wavy, 

mesocarp extremely fibrous. 

Flowering: May – July Fruiting: August – December  

Distribution: Native to Kenya. 

Cultivation: Cultivated in AJC Bose Indian Botanic Garden, Howrah. 
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Hyphaene thebaica Mart., Hist. Nat. Palm. 3: 226. 1838. ‘African Doum palm’ 

Stem solitary at base, upper part dichotomously branched, black to dark grey with 

distinct leafscar. Leaves costapalmate, petiole stout, strongly dentate at margins, 

leafbase triangular, rusty tomentose outside, leafblade orbicular, deeply segmented, free 

part of segments, 40 – 50 cm wide at base. In male flowers calyx deeply divided into 3 

yellowish lobes, petals broadly ovate, stamens 6, anthers linear, slightly sagittate, 

pistillode absent. Female flowers globose, calyx lobes orbicular, petals ovate, concave, 

valvate, shorter than calyx, staminodes 6, ovary globose, stigmas sessile. 

Flowering: March – May Fruiting: April – June  

Distribution: Native to Northern parts Africa. 

Cultivation: Cultivated in the AJC Bose Indian Botanic Garden, Howrah. 

Specimen examined: West Bengal, Chittaranjan, Pachim Burdwan. 7.03.2018. 

Mondal, Saha and Chowdhury, 1089 (Acc. No. 10730, NBU). 

Latania loddigesii Mart. Hist. Nat. Palm. 3: 226. 1838. ‘Latan palm’ [Fig. 63C] 

Stem solitary, 5 – 12 m long, 30 cm in diameter near the base, distinctly annulate with 

slightly bulging leafscar. Leaves costapalmate; petiole pale green, flat above, leafblade 

1.2 , leaf segments 5 cm broad at middle, acuminate, non dropping; midnerve on lower 

side prominent, thickly tomentose. Inflorescence interfoliar, unisexual. In staminate 

inflorescence male flower branches alternate, axillary to fertile bracts; rachillae 6 – 10 

in number, terete, digitate; each 12 – 25 cm long; male flowers 8 mm long; petals 

caducous; stamens 14 – 20 in number; pistillode 3 – 5, as long as stamens. Female 

rachillae not digitate; female flowers sessile, spirally disposed on rachillae, prominently 

2 bracteolate, about 1 cm wide at base, conical at apex; sepals 3, fleshy, 1 × 1.1 cm, 

deep green, minutely ciliate at margins; petals 3, imbricate or twisted; each 8 – 9 mm 

wide. Fruits 4 – 5 cm long. Seeds 2 – 3 cm long, oblanceolate. Eophyll digitate. 

Flowering: June – July Fruiting:  December – January 

Distribution:  Native to Mascarene Islands. 

Cultivation: Cultivated in AJC Bose Indian Botanic Garden, Howrah. Not common 

in cultivation. 
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Specimen examined: West Bengal, City Centre, Siliguri. 7.03.2018. Mondal and 

Chowdhury, 1090 (Acc. No. 10731, NBU). 

Licuala grandis Wendl., Ill. Hort. 27: t. 412. 1880. ‘Vanuatu fan palm’ 

Stem solitary, prominently annulate, clean, 3 – 4 m long, 10 – 12 cm in diameter near 

base. Leaves palmate, dark green, petiole slender armed with curved spines, leafblade 

rotundate, stiff, more or less entire, margins shallowly lobed, hastula concave, acute. 

Inflorescence interfoliar, arching outward from the axils, 90 – 120 cm long, primary 

branches 3 – 4 closely sheathed, bracts leathery. Flowers bisexual, irregularly disposed 

on rachillae, each 2 – 3 mm long, slightly pedicellate, sepals tubular with 3 ciliated 

lobes, corolla tubular, with 3 incurved ciliated petals, stamens 6, filaments connate at 

base, attached to the throat of the corolla tube, carpels 3, free, joined at style, stigma 

simple. Ripe fruits cherry red, globose, 1.5 cm in diameter, smooth with fleshy 

mesocarp, endocarp brittle; endosperm homogeneous within growth from the seed wall. 

Flowering:  August – September Fruiting: May – July 

Distribution: Native to New Hebrides. 

Cultivation: This species is widely cultivated as indoor decoration plants. 

Specimen examined: West Bengal, City Centre, Siliguri. 7.03.2018. Mondal and 

Chowdhury, 1091 (Acc. No. 10732, NBU). 

Livistona  chinensis Mart., Hist. Nat. Palm. 3: 226. 1838. ‘Chinese Fan palm’ [Fig. 

63E] 

Stem solitary, 15 m long, 20 – 25 cm in diameter near base. Leaves costapalmate, 3 m 

long, 20 par crown, petiole slender, 1.5 m long, 3 – 3.5 cm wide at middle, petiole base 

dentate, upper petiole more or less smooth at margins, leafblade deeply segmented, 

segments 1-nerved, tip of the segments deeply forked, pendulous tips two. 

Inflorescence interfoliar, decompounds, 2 – 3 times divided, prophyll bicarinate, hard, 

densely tomentose outside, peduncular and rachis bracts externally fibrous, brownish, 

primary flower branches much ramified, rachillae slender, yellowish. Flowers bisexual, 

bracteolate, 2 mm long, yellowish green at anthesis, bracteoles scale-like, calyx deeply 

3-lobed; corolla 2 mm long, deeply 3-lobed, stamens filaments 2 mm long, connate, 

anthers broadly ovate.  Ripe fruits ovoid, 1.5 cm long, epicarp bluish green, glossy, 
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mesocarp thin, fleshy, not fibrous; endocarp brittle, seed ovoid, 1 cm long, slightly 

compressed.  

Flowering: December – January Fruiting: August – September 

Distribution: Native to China 

Cultivation:  Its is one of the finest exotic palms widely planted in the parks and 

gardens; introduce in India during the earlier part of nineteenth century (Voight 1845). 

Its grows well in northern India and quite a number of trees are seen in the gardens of 

Delhi, Dehradun, Lucknow and other important cities of northern India. 

Specimen examined: West Bengal, City Centre, Siliguri. 7.03.2018. Mondal and 

Chowdhury, 1092 (Acc. No. 10732, NBU). 

Livistona rotundifolia Lamk., Hist. Nat. Palm. 3: 241. 1838. ‘Landscaping palm’ [Fig. 

64A] 

Stem solitary, erect, annulate, 18 – 25 m long, 25 – 35 cm diameter near bade, crown 

with evenly spreading leaves. Leaves costapalmate, 2 – 2.5 m long, leaf sheath brown, 

persistent only just below the crown, petiole slender, 2.5 m long, margins armed; leaf 

blade 1.5 m from hastula to the tip of the middle segment, leaf segment jointed from 

hastula, free portion of the segments shallowly forked. Inflorescence interfoliar, 2.5 m 

long, primary axis slender, bracts leathery, reddish brown, prophyll and peduncular 

bracts bright green with orange red shade on upper part. Flowers bisexual, 2.5 mm 

long, bright yellow, calyx 3-lobed, lobes triangular, corolla larger then calyx, stamens 

with subulate filaments, ovary turbinate trisulate. Ripe fruits 2.5 cm in diameter; seed 

globose. 

Flowering: January – February Fruiting: July – October 

Distribution: Native to Java. 

Cultivation: A fast growing palm among all species of Livistona. This is the only 

species seen in almost every garden in North Bengal and Calcutta. It grows luxuriantly 

in the open therefore largely used for landscape beautification.  

Specimen examined: West Bengal, North Bengal University Campus, Darjeeling, 

12.11.2017. Mondal and Chowdhury, 1093 (Acc. No. 10733, NBU). 
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Livistona saribus (Lour.) Merr. ex Chev., Bull. Econ. Indo. 21: 501. 1919. ‘Footstool 

palm’ 

Stem solitary, erect 12 – 15 m long, 25 – 30 cm in diameter near base. Crown variable 

in leaf number, leaves costapalmate, rigid, petiole strong,  1 m long, strongly dentate at 

margins, leaf blade orbicular, 1.5 m from hastula to the tip of the middle segment, some 

leaf segments divided upto the hastula, others mostly divided upto the middle of the 

blade, segments upper part deeply divided, tip pendulous. Inflorescence interfoliar, 

primary flower branches thrice or four times branched to form the rachillae, peduncular 

and rachis bracts semi-woody to leathery, thickly tomentose outside. Flowers bisexual, 

spirally disposed on small tubercle, calyx cupular, obscurely 3-lobed, anthers small, 

ovate, ovary sub-globose, style short. Ripe fruits globose, 1.2 cm in diameter; mesocarp 

thin fleshy; epicarp smooth, bluish green, 

Flowering: January – March Fruiting: August – September 

Distribution: Native to Southeast Asia. 

Cultivation:  Cultivated and planted in the AJC Bose Indian Botanic Garden, Howrah. 

Mostly grown as pot plants. The young plants can be indentified in the field by the 

presence of triangular leafbases on the stem embedded in coarsely knitted dark brown 

sheath fibres. 

Specimen examined: West Bengal, The Agri Horticultural Society of India, Kolkata. 

22.09.2013. Mondal and Chowdhury, 1094 (Acc. No. 10734, NBU). 

Lodoicea maldivica (Gmelin.) Pers., Labill. 2: 630. 1807. ‘Double Coconut’ [Fig. 65B] 

Stem solitary, 140 cm diameter at base; leaves costapalmate, very large, ascending, 10 

per crown, petiole 4 m long, 20 cm wide near middle, light green in colour, upper side 

concave to channeled, lower side semi-terete, leaf base semi woody, triangular, 60 cm 

broad, splits at the base, leafblade 4.5 m long, leaf segments 9 cm wide, 80 – 85 

segments per blade, free segments 115 cm long, acuminate. Pistillate inflorescence 

interfoliar, unbranched. Fruits very large; seed bilobed, very large. 

Flowering: The pistillate tree in the Indian Botanic Garden, Howrah, flowered for the 

first time in the 1988 when a solitary female inflorescence emerged out of the 

leafsheath in late October. In two years it emerged to about 90 cm and the large female 
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flowers were visible. No fruiting occurred (Basu, 1994). Last few years ago Dr. H. S. 

Hameed who has successfully able to fertilized and fruit is formed. 

Specimen examined: Only photographs were taken from of Indian Botanic Garden, 

Howrah where only one female tree is growing and voucher specimens were not 

prepared for the species. 

Distribution: Native to Seychelles, Praslin and Curieuse Islands.   

Cultivation: Rarely cultivated in the gardens. The only tree in the AJC Bose Indian 

Botanic Garden, Howrah was raised from seed planted in 1894.  

Normanbya normanbyi (W. Hill) L. H. Bailey, Gentes Herb. 2: 188. 1930. 

‘Queensland black palm’ 

Solitary, monoecious palm. Stem erect, 5 – 8 m long, 20 cm in diameter near base, 

crownshaft distinct, cylindrical, green to grayish green. Leaves pinnate, 2.5 m long, 

petiole absent, leaflets 20 – 40 cm long, arranged in groups, each attached at a common 

point, their tips deflected in different planes. Inflorescence infrafoliar, peduncle short, 

prophyll green, bicarinate, 30 m long, 5 cm wide at middle, peduncular bract green, 

elongated, primary flower branches angular, green, ultimate flower branches (rachillae) 

fleshy, flower clusters spirally, disposed, triad of 2 lateral male flowers and a middle 

female flower. Ripe fruits pear shaped, yellowish green, fleshy, 3 – 5 cm long, 1.5 cm 

wide at middle; seed ovoid, ridged outside, 2 cm long; endosperm ruminate. 

Flowering: February – September Fruiting: January – March 

Distribution: Native to Australia. 

Cultivation: This palm grows on moist soil close to river or stream in swampy areas 

and usually in gravelly alluvial soil in areas where dry periods are not more than 40 

days long. Introduced in the Indian Botanic Garden, Howrah in 1971 through seeds 

received from Brisbane Botanic Garden, Australia. At present plantation and 

propagation was started in the Green Mall Nursery, Samukpota, South 24 Parganas. 

Specimen examined: West Bengal, Green Mall Nursery, Samukpota, South 24 

Parganas. 7.03.2018. Mondal and Chowdhury, 1095 (Acc. No. 10735, NBU). 

Phoenix reclinata  Jacq., Fragm. 1: 27. 1801. ‘Senegal Date palm’ 
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A cluster forming palm, stem more or less erect 7 m long, 10 cm in diameter near base, 

upper part with persistent leaf bases. Leaves arching, leafsheath 30 cm long, 

moderately fibrous at margins, petiole absent, leaflets linear acuminate, induplicate, 90 

in number per leaf, each irregularly attached on the rachis. Inflorescence 45 cm long, 

interfoliar, pleonanthic, erect form the leaf axils, peduncle flattened, smooth, bright 

orange, prophyll narrowly bicarinate, semi-woody, greenish yellow; flower branches 

borne on a short axis, each swollen at base, slightly ascending, male flowers 6 mm 

long, trigonous in bud, calyx in triangular, campanulate, petals acuminate, stamens 6, 

shortly then corolla, female flowers globose, yellow, corolla opens. Ripe fruits ovoid, 

orange yellow, 2 cm long. 

Flowering: January – March Fruiting: May – June 

Distribution: Native to Madagascar.   

Cultivation: Grows in the humid hot regions of Africa. Not widely cultivated as 

ornamental palm. A few clumps are in the AJC Bose Indian Botanic Garden, Howrah 

and Green Mall Nursery, Samukpota, South 24 Parganas. It prefers to grow on moist 

soil.  

Specimen examined: West Bengal, Green Mall Nursery, Samukpota, South 24 

Parganas. 7.03.2018. Mondal and Chowdhury, 1097 (Acc. No. 10738, NBU). 

Phoenix roebelinii ‘O’ Brien., Gard. Chron. III, 6: 475. 1889. ‘Pigmy Date palm’ [Fig. 

64D] 

Stem solitary, dwarf, rarely attains 2 m height, upper part with persistent leaf bases, leaf 

scars on the stem slightly swollen and conspicuous. Leaves delicate looking in young 

plant, non rigid, 80 cm long, leafsheath light brown, leaflets linear, narrow, light green, 

soft, bifarious on rachis, each 30 cm long, petiolar spines soft, dark green, powdery 

coated. Inflorescence interfoliar, 30 cm long. Ripe fruits ovoid, 1 cm long, reddish. 

Distribution: Native to Taiwan. 

Cultivation: A very popular ornamental date palm. Mostly grown in pots as indoor 

decorative palms. 
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Specimen examined: West Bengal, Kalimpong, Rohini. 11.07.2019. Mondal and 

Chowdhury, 1098 (Acc. No. 10739, NBU). 

Phoenix pusilla  Gaertn. Fruct. Sem. Pl. 1: 24 1788. ‘Ceylon Date palm’ 

Stem solitary, erect 7 m long, densely covered with leaf base. Leaflets induplicate, 

deep-green, 4 fariously arranged, 30 cm long, linear, tips sharply pointed. Inflorescence 

interfoliar 25 – 30 cm long, prophyll hard, woody, light green, opens by longitudinal 

split from the middle into two halves. Ripe fruits ovoid, oblong, deep scarlet, 10 × 8 

mm., pulp sweet. 

Flowering: December – January Fruiting: April – June 

Distribution: Native to Sri Lanka. 

Cultivation: A full grown tree is easily recognized by its shorter olive green stiff 

leaflets and dark brown stem, narrower near the bottom. This is the only species seen in 

The Agri Horticultural Society of India, Calcutta and Green Mall Nursery, Samukpota, 

South 24 Parganas. 

Specimen examined: West Bengal, Green Mall Nursery, Samukpota, South 24 

Parganas. 7.03.2018. Mondal and Chowdhury, 1099 (Acc. No. 10740, NBU). 

Pritchardia pacifica Seem. et Wendl., Bonplandia (Hannover) 10: 197. 1862. ‘Fan 

palm’ [Fig. 64B] 

Stem solitary, more or less smooth, 10 m long, 30 – 40 cm in diameter near base. 

Leaves costapalmate, 20 per crown, petiole 1 m long, unarmed, thickly tomentose 

outside, leaf sheath thickly fibrous at margins, leaf blade more or less roundish, 1.5 m 

from the tip of the petiole to the uppermost margin, costae on the lower side with white 

woolly coating. Inflorescence interfoliar, 1 m long, stiff, more or less erect from the 

leaf axils, flower branches (rachillea) alternate; flowers bisexual, brownish yellow. 

Ripe fruits globose, black, 1 cm in diameter. 

Flowering: September – January Fruiting: March – August 

Distribution: Native to Fiji. 
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Cultivation: A common planted and cultivated palm in the gardens of The Agri 

Horticultural Society of India, Padmaja Park of North Bengal University. 

Specimen examined: West Bengal, Darjeeling, Siliguri. 17.09.2017. Mondal and 

Chowdhury, 1100 (Acc. No. 10741, NBU). 

Pritchardia thurstonii F. Muell. & Drude., Garten flora 36: 486. 1887.  ‘Lau fan palm’ 

Stem solitary, smooth, 6 m long, 25 cm in diameter near base. Leaves costapalmate, 

petiole, 1 m long, unarmed, thickly tomentose outside; leafsheath thickly fibrous at 

margins, free segments tapering, tip divided into 2 narrow strips, costae on lower 

horizontal from the leaf axil, peduncle slender, 1 m long, covered with successive light 

green leathery bracts, each slightly pubescent outside. Flower branches (rachilla) 

simple, closely alternate on the uppermost part of the main axis, 10 – 30 cm long; 

flowers bisexual, 3.5 mm long, orange yellow, calyx copular, petal lobes highly 

caducous. Ripe fruits pedicellate, conical, 1 cm long with persistent stigmatic remains. 

Flowering: September – January Fruiting: March – August 

Distribution: Native to Fiji. 

Cultivation:  A slow growing palm, cultivated in the AJC Bose Indian Botanic 

Garden, Howrah and Green Mall Nursery, Samukpota, South 24 Parganas. This species 

is not common in cultivation. It prefers to grow on moist soil under the shade. 

Specimen examined: West Bengal, Green Mall Nursery, Samukpota, South 24 

Parganas. 7.03.2018. Mondal and Chowdhury, 1101 (Acc. No. 10742, NBU). 

Ptychosperma elegans (R. Br.) Bl., Rumphia 2: 118. 1843. ‘Alexander palm’ 

Solitary, monoecious palms. Stem slender, annulate, 7 m long, 7 – 10 cm in diameter 

near base; crownshaft distinct more or less tubular, slightly swollen at middle, green. 

Leaves pinnate, 6 – 8 per crown, 3 m long, scales elongate, pale, twisted along the ribs 

on the lower surface, leaflets irregularly spaced on the rachis, 20 – 30 cm long, 10 cm 

wide at middle, both ends tapering, smooth, dark green. Inflorescence interfoliar, 

decompounds, prophyll large, boat shaped, 2 keeled (bicarinate), green, obtuse, 40 cm 

long, 10 cm wide at middle, penducular bract large, same size of prophyll, peduncle 

heavy, flattened, holding very bushy and much branched flower branches, each ending 
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in rachillae; flower clusters spirally disposed; male flowers white, 1 mm long, stamens 

30, exserted at anthesis, anthers versatile, bifid at base, apex obtuse, pistillode as long 

as stamens; female flowers globose. Ripe fruits oblong, globose, with stigmatic 

projection, 1.5 cm long, fleshy, bright red; endocarp slightly attached with the seed; 

seed not deeply sulcate; endosperm slightly ruminate. 

Flowering: June – August Fruiting: December – February 

Distribution: Native to Australia. 

Cultivation: A beautiful ornamental palm for garden decoration. This species can be 

grown in the palm grooves or as a pot grown plant for interior decoration. Very 

attractive for its dark green foliages, prefers to grow in semi shade condition. Two 

forms are commonly seen in cultivation. One is slender form with shorter and 

ascending leaves and the other slightly robust with longer leaves. Introduced in the AJC 

Bose Indian Botanic Garden, Howrah in 1839. 

Specimen examined: West Bengal, Green Mall Nursery, Samukpota, South 24 

Parganas. 7.03.2018. Mondal and Chowdhury, 1102 (Acc. No. 10743, NBU). 

Pitychosperma macarthurii (H. Wendl. ex H. J. Veitch) H. Wendl. ex Hook. f., Rep. 

Progr. Cond. Roy. Bot. Gard. Kew. 1882: 55. 1884. ‘Kentia palm’ 

Cluster forming, monoecious palms. Stem slender, erect, annulate, green, lower portion 

of the stem light brown; mature stem 5 – 7 m long, 6 – 8 cm in diameter near base; 

crownshaft tubular, green. Leaves pinnate, 7 – 8 per crown, leaf sheath tubular, 50 cm 

long, leathery, smooth outside with 2 deltoid projection on the top of the sheath, petiole 

30 – 40 cm long, leaflets bright green, soft, glossy upper, dull green below, leaflets 60 

cm long, 5 – 8 cm broad at middle, truncate, nerves many, conspicuous on upper side, 

terminal leaflets broad and jointed. Inflorescence interfoliar, 40 cm long, prophyll and 

peduncular bract large, boat shaped, deep green; flower branches pale yellow, short, 

twice branched to form rachillae, flower clusters in triad, spirally disposed, male 

flowers white, larger than females. Ripe fruits yellow to bright red, broadly ellipsoid 

with conspicuous stylar projection, deeply sulcate; endosperm homogenous. 

Flowering: June – August Fruiting: December – February 

Distribution: Native to New Guinea. 
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Cultivation: A very good landscaping ornamental palm. This species can be grown in 

pot as indoor plant. It prefers to grow in semi shade condition on moist soil. 

Introduced in the AJC Bose Indian Botanic Garden, Howrah by the middle of 

nineteenth century. Several clumps are growing in the garden producing enormous ripe 

fruits and seeds every year.  

Specimen examined: West Bengal, North Bengal University campus, Darjeeling. 

27.09.2015. Mondal and Chowdhury, 1103 (Acc. No. 10744, NBU). 

Ptychosperma waitianum Essig.  Principes 16: 39 1972. 

Medium sized, stem solitary, about 4 – 6m long, 1.2 – 2.0 cm diameter, Leaf sheath 18 

– 22 cm long, leaves caryotoid, emergent leaves dark red. Inflorescence 22 – 25 cm 

long, Peduncle flattened 2 – 3 cm long. Sepals 3 mm high, petals up to 9 mm long. 

Fruit Mature fruit black, soft and fleshy, 1.4 – 2  cm long when dry; seed 6 mm. in 

diam., endosperm homogeneous 

Flowering: January – February Fruiting: March – April 

Distribution: Native to New Guinea  

Rhapis excelsa (Thunb.) Henry ex Rehd., J. Arnold Arbor. 11: 153 1930. ‘Large lady 

palm’ [Fig. 64E] 

A bush forming palms. Stem slender, cane–like, necked stem deep green, annulate. 

Leaves palmate, petiole 30 – 40 cm long, unarmed, slender, leaf blade digitate, 5 – 10 

segments broadly lanceolate, mostly 5-nerved, 30 cm long, deep green and glossy 

upperside, margins finely dentate, lateral segments narrower than the middle. 

Inflorescence interfoliar, 30 cm long, sparsely branched, male flowers fleshy, 4 – 5 mm 

long, spirally disposed, calyx thickened at base, lobes acute, corolla 3- lobed, double 

the length of calyx. Ripe fruits yellow to bright red, broadly ellipsoid with conspicuous 

stylar projection, deeply sulcate; endosperm homogenous. 

Flowering: June – August Fruiting: December – February 

Distribution: Native to China. 

Cultivation: Mostly grown as pot plants. Due to its bush forming habit it is sometimes 

grown as hedges. Prefers to grow on moist soil under semi-shade condition. This is the 
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only species seen in almost every garden, parks, Hotels and road side in North Bengal 

and Calcutta. 

Specimen examined: West Bengal, City–Centre, Darjeeling. 27.09.2015. Mondal and 

Chowdhury, 1105 (Acc. No. 10745, NBU). 

Raphis humilis Bl., Rumphia 2: 54. 1839. ‘Slender lady palm’ 

A robust forming palmate leaved palm. Stem slender, covered with fine black 

leafsheath fibres and persistent petiole bases, petiole 30 – 40 cm long, 5 – 6 mm wide at 

middle, biconvex in cross section, leaf blade palmate, deeply segmented, segments 

broadly lanceolate, 35 cm long, 3 cm broad at middle. Inflorescence interfoliar, divided 

from base to from five divaricate flower branches, rachillae filiform; male flowers not 

closely set, alternate, 7mm long. . Ripe fruits yellow to bright red, broadly ellipsoid 

with conspicuous stylar projection, deeply sulcate; endosperm homogenous. 

Flowering: June – August Fruiting: December – February 

Distribution: Native to China and Japan. 

Cultivation: Not widely cultivated and planted in India. AJC Bose Indian Botanic 

Garden, Howrah has some bushes. Fruiting is rare in the Garden. 

Specimen examined: West Bengal, City Centre, Siliguri, Darjeeling. 27.09.2015. 

Mondal and Chowdhury, 1106 (Acc. No. 10746, NBU). 

Roystonea borinquena O. F. Cook, Bull. Torrey. Bot. Club 28: 552. 1901. ‘Purrto 

Rico Royal palm’ 

Solitary, pinnate leaved, monoecious palm. Stem columner, 20 m tall, 50 cm in 

diameter near base, outer surface of the stem dull grey, smooth. Leaves arching, 3 m 

long, leaf sheath light green, 1.2 m long, leaflets linear, apex attenuate, prominently 3 

nerved on upper side, base reduplicately plicate, 0.9 – 1 m long, 5 cm wide at middle, 

terminal leaflets broadly lanceolate, each 45 cm long, distinctly 4 nerved on upper side, 

rachis terminates into fine thread. Unopened inflorescence 1 m long, prophyll and 

peduncular bracts caduceus, peduncle and rachis densely pubescent. Flower branches 

simple, 15 – 30 cm long; male flowers 6 – 7 mm long, stamens 6 – 9. Fruits ovoid, 1.2 

– 1.5 mm long, 9 – 11 mm broad at middle, 1- seeded; seed oblique on one side. 
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Flowering: August – September Fruiting: October – December 

Distribution: Native to Hispaniola, Puerto Rico and Virgin Islands. 

Cultivation: This species was introduced in AJC Bose Indian Botanic Garden, Howrah 

in 1960 through U.S. Department of Agriculture. Fresh seeds take about 40 – 50 days to 

germinate. 

Specimen examined: West Bengal, The Agri Horticultural Society of India, Kolkata. 

15.04.2018  Mondal and Chowdhury, 1107 (Acc. No. 10747, NBU). 

Roystonea oleracea (Jacq.) O. F. Cook, Bull. Torrey. Bot. Club 28: 554. 1901. 

‘Caribbean Royal palm’ 

Solitary, pinnate leaved, tall, monoecious palm. Stem coloumner, 25 m long, 60 cm in 

diameter near base, outer surface of the stem smooth, dull grey, crownshaft 2.5 m long, 

deep green, smooth, shining. Crown with lower leaves more or less horizontal at the top 

of the crownshaft, leaves 7 m long, flat at least at the middle with leaflets in 2 opposite 

rows, leaflets linear-lanceolate, 90 cm long,  5 cm broad at middle, attenuate at apex, 

midnerve prominent on upper side. Inflorescence infrafoliar, 1 m long, peduncular 

bracts fusiform, semi woody, flower branches wavy, 30-50 cm long, smooth, base 

scurfy; male flowers oblong, 5 mm long, yellow; female flowers conic, 3 mm long, 

stigmas 3, short, staminodes cupular, 6 dentate. Fruits 1.5 cm long, ovoid to obovoid, 

slightly oblique, ripe fruits violet; seed with endocarp, light yellow. 

Flowering: August – September Fruiting: October – December 

Distribution: Native to Trinidad and Barbados.  

Cultivation: This species is also growing in the local climate and takes longer time to 

come into flowering, perhaps the tallest among Roystonea palms, not common in India. 

Introduced in the AJC Bose Indian Botanic Garden in 1807. 

Specimen examined: West Bengal, The Agri Horticultural Society of India, Kolkata. 

15.04.2018 Mondal and Chowdhury, 1108 (Acc. No. 10748, NBU). 

https://en.wikipedia.org/wiki/Hispaniola
https://en.wikipedia.org/wiki/Puerto_Rico
https://en.wikipedia.org/wiki/Virgin_Islands
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Roystonea regia (Kunth) O.F. Cook, Science II, 12: 479. 1900. ‘Royal palm’ [Fig. 

65E] 

Solitary, pinnate leaved, tall, monoecious palm. Stem columner, commonly bulging at 

middle and at base, 20 m long, 70 cm in diameter near base, outer surface smooth, dull 

grey, faintly annulate. Leaves spreading to all direction, lower leaves droping, 4 m 

long, not flat, leaflets linear-lanceolate, 1.5 m long, 3 cm wide at middle, mostly 

arranged in 4 ranks. Inflorescence infrafolier, 1 m long, prophyll tubular, shorter than 

inner peduncular bract, flower branches straight, base slightly swollen, once or twice 

branched, male flowers 5 mm long, calyx inconspicuous, petals much longer than 

sepals, oblong, concave, blunt at apex, stamens 6; female flowers broadly conical, 

smaller than males, calyx lobes small, petals broadly ovate, valvate, staminoidal ring 

with 6 obtuse lobes, ovary globose, 1-loculed. Fruits globose, 1 – 1.3 cm in diameter, 

brown to dark purple when ripe; seed globose, 9 mm in diameter, endocarp white, 

brittle; endosperm white, plain. 

Flowering September – October Fruiting: October – January 

Distribution:  Native to Cuba.  

Cultivation: Fresh seed takes 38 days to germinate. Introduced in AJC Bose Indian 

Botanic Garden, Howrah during the earlier part of nineteenth century. Now most 

common cultivated and planted palm in India.  

Specimen examined: West Bengal, The Agri Horticultural Society of India, Kolkata. 

15.04.2018 Mondal and Chowdhury, 1109 (Acc. No. 10749, NBU). 

Sabal  mauritiformis (H. Karst.) Griseb. & H. Wendl., Fl. Brit. W. I. 514. 1864. 

‘Cabbage palm’ [Fig. 63F] 

Stem solitary, columner with distinct well apart rings, 10 – 20 m long, 30 cm in 

diameter near base, crown large with 15 fully emerged leaves. Leaves, 6 m long, petiole 

smooth, sharp edged, 2 m long, leaf blade cut almost to base with 30 deeply cut 

segments, bluish green. Inflorescence interfolier, extends beyond the leaves; flower 

bisexual, whitish, fragment. Ripe fruits glabrous, black, 8 – 11 mm, globose; seed semi- 

globose with strongly protracted base. 

Flowering: March – April Fruiting: August – November 
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Distribution: Native from Brazil to Northern South America. 

Cultivation: It is a fast growing palm among Sabal. The columnar stem with distinct 

well apart rings and deeply dissected leaves and much longer inflorescences are very 

characteristic of these species. It requires moist soil for steady growth. 

Specimen examined: West Bengal, The Agri Horticultural Society of India, Kolkata. 

15.04.2018 Mondal and Chowdhury, 1110 (Acc. No. 10750, NBU). 

Thrinax parviflora Swartz, Prodr. Veg. Ind. Occ. 57. 1788. ‘Thatch palm’ 

Solitary unarmed fan leaved palms. Stem slender 4 – 7 m long, 10 – 12 cm in diameter 

near base, more or less smooth on outer surface, dull grey. Leaves palmate, leaf sheath 

liguliform, lower portion of which fibrous in older leaves, petiole 1.5 m long, 2.5 cm 

wide at middle, unarmed at margins, hastula triangular, leaf blade orbicular, distinctly 

plaited, glossy green upper, lower side covered with indumentums, leaf segments 50, 

80 cm long, 4.5 cm broad at middle. Inflorescence interfoliar, 1 m long, prophyll flat, 

yellowish green, covered with light brown scurfs, mostly concealed under the 

leafsheath; flower branches alternate on primary on primary axis, axillary to tubular 

axial bracts, flowers bracteolate, bisexual, yellowish white at anthesis, closely placed 

on rachillae, consists of a cup with 6 short lobe, conate at base, anthers linear, 2 – 3 m 

long, ovary 1- celled, stigma obliquely funnel shaped. Ripe fruits globose, epicarp 

glossy, milky white, 10 mm in diameter; seed globose, endosperm white, 

homogeneous. 

Flowering: March – May Fruiting: June – September  

Distribution: Native to Jamaica.  

Cultivation: Not common in cultivation and difficult to grow in the open sun at the 

warm and dry climatic regions. In West Bengal, it grows best on moist soil under the 

shade and can also be grown in pots. 

Specimen examined: West Bengal, The Agri Horticultural Society of India, Kolkata. 

15.04.2018 Mondal and Chowdhury, 1111 (Acc. No.10761, NBU). 
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Veitchia merrillii (Becc.) H. E. Moore, Gentes Herb. 8: 50.1 1957.   ‘Christmas palm’ 

Solitary, moderately tall, monoecious palms. Stem 5 m long, 20 cm in diameter near 

base, internodes narrow, crownshaft distinct, dull green, 1 m long with loose cover of 

deciduous scales. Leaves pinnate arching, 15 per crown, leaflets crowded, flat with 

dropping tips, 80 cm long, 5 cm wide at middle, lower midnerve conpicious with 

persistent pale membranous scales. Inflorescence interfolier, prophyll bicarinate, flower 

branches dense and bushy, white to pale green. Flower clusters in triad with 2 lateral 

male flowers and a middle female flowers; male flowers 10 – 12  mm long, sepals and 

petals 3 each, sepals fleshy, orbicular, scale like, imbricate, petals oblong, fleshy, 

stamens numerous; female flowers mostly proximal, 4.5 – 11 mm long. Ripe fruits 3.2 

× 2 cm, ovoid, deep crimson, perianth white; seed somewhat pointed at tip with 

network of pale strands on seed coat; endosperm ruminate. 

Flowering: February – June Fruiting: September – December 

Distribution: Native to Philippines. 

Cultivation: Cultivated and planted in AJC Bose  Indian Botanic Garden, Howrah and 

some private and public gardens in West Bengal. This species is difficult to grow in the 

drier and warmer parts of India. In the local climate it prefers to grow in semi shade 

condition. 

Specimen examined: West Bengal, The Agri Horticultural Society of India, Kolkata. 

15.04.2018 Mondal and Chowdhury, 1112 (Acc. No. 10751, NBU). 

Washingtonia filifera (Linden ex André) H. Wendl. ex de Bary., Bot. Zeitung (Berlin) 

37: 1879. ‘Paticort palm’ 

Stem solitary, robust light grey, 15 m long, 98 cm in diameter near base. Leaves 

costapalmate, 2 m long.  Inflorescence interfoliar, 3 – 4 m long, erect at emergence, 

rachillae yellowish, flowers bisexual, 4 mm long, 3 mm wide at base, margins 

denticulate, corolla tubular, twice longer than calyx, broadly 3 lobed, lanceolate, 

stamens alternate or opposite to corolla lobes, filaments terete in alternate, style 

filiform, stigma punctiform. Ripe fruits ovoid, 1 cm long; seed brown, slightly 

compressed, 5 × 4 mm. 

Flowering:  August – September Fruiting:  April – June 
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Distribution: Native from Arizona to Southern California.  

Cultivation: A very popular ornamental palm for its attractive filiferous leaves with 

bright red petiole and beautiful inflorescence. It is mostly grown in pots. Indian Botanic 

Garden, Howrah and the Agri Horticultural Society of India have a few mature trees 

growing in the open. 

Specimen examined: West Bengal, The Agri Horticultural Society of India, Kolkata. 

15.04.2018  Mondal and Chowdhury, 1113 (Acc. No. 10752, NBU). 

Washingtonia robusta Wendl., Berliner Allg. Gartenzeitung 2: 198. 1883. ‘Desert fan 

palm’ 

Stem solitary, slender, erect 20 – 25 m long. Crown crowded with deep green. Leaves 

costapalmate 1 – 1.5 m long or more , evenly spreading, petiole and blade almost equal 

in length, hastula triangularly pointed, thinly edged, 2 – 8 cm long, leafblade half 

orbicular, bright green, under leaf  highly tomentose near hastula. Inflorescence 

interfoliar. Ripe fruits 1 cm long, black mesocarp pulpy; seed ovoid, endosperm 

homogeneous. 

Flowering: May – June Fruiting: July – September 

Distribution: Native to Mexico. 

Cultivation: In the local climate it prefers to grow in semi shade condition and 

introduced in the AJC Bose Indian Botanic Garden, Howrah in 1961. It is a moderately 

fast growing palm that grows much faster than Washingtonia filifera. 

Specimen examined: West Bengal, The Agri Horticultural Society of India, Kolkata. 

15.04.2018. Mondal and Chowdhury, 1114 (Acc. No. 10753, NBU) 

 

5.5. Discussion 

After the comprehensive floristic survey, it was noted that the West Bengal has 

extremely very high number of introduced palm flora in various nurseries, institutions, 

open parks, Botanical and Horticulture gardens. Present study has recorded of 47 

introduced palm species (Table.15) representing three subfamilies i.e., Arecoideae, 
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Coryphoideae and Ceroxyloideae (Table. 14) since last 5 years (2013 – 2019). 

Subfamily Coryphoideae includes 12 genera with 21 species, Arecoideae represents 14 

genera with 25 species and subfamily Ceroxyloideae represents only 1 genus with 1 

species (Table. 14). Maximum introduced Palm species are represents the genus 

Arenga whereas only one species is represented by genera Chamedorea, Elaeis, 

Bactris, Veitchia, Heterospathe and Carpentaria (Fig. 62). The percentage wise 

distribution of introduced palms species in West Bengal shows Arecoideae (52%), 

Coryphoideae (45%) and Ceroxyloideae (2%) (Fig. 61). Similarly in percentage wise 

distribution of genera are Arecoideae 52%, Coryphoideae 44% and Ceroxyloideae 4% 

(Fig. 60). 

 

Fig. 60: Graphical representation % of genus according to sub family in West Bengal 

 

Fig. 61: Graphical representation % of species according to sub family in West Bengal 
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Table 14: Sub Family, Genus, No. Species of Introduced palms West Bengal 

Sub Family Genera Species 

Coryphoideae 11 21 

Arecoideae 14 25 

Ceroxyloideae 01 01 

Total 26 47 

 

 

Fig. 62: No. of species of different recorded genera of the Introduced Palms in West 

Bengal  

 

Table 15: Number of the genus and species of Introduced Palms in West Bengal 

Sub Family Tribe Genus Species 

Coryphoideae Borasseae Hyphaene 2 

Latania 1 

Lodoicea 1 

Corypheae Raphis 2 

Thrinax 2 

Sabal 1 

Washingtonia 2 

Acoelorraphe 1 

Licuala 1 

Livistona 3 

Prichardia 2 
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Phoeniceae Phoenix 3 

Arecoideae Areceae Archontophoenix 2 

Areca 2 

Carpentaria 1 

Dypsis 2 

Dictyosperma 1 

Heterospathe 1 

Hyphorbe 2 

Normanbya 1 

Ptychosperma 3 

Roystonea 3 

Veitchia 1 

Cocoeae Bactris 1 

Elaeis 1 

Caryoteae Arenga 4 

Ceroxyloideae Hyphorbeae Chamedorea 1 

 

Due to drastic habitat loss and climate change, most of the introduced species of palms 

in West Bengal were under huge threats in their natural habitat. IUCN and some 

regional agencies recognized various such species being recorded under different 

threatened category in their portal categories (Table 16). Dictyosperma album, 

Hyphorbe lagenicaulis, Hyphorbe vershaffeltii are critically endangered (CR) islands 

palms. Four species namely Bactris major, Dypsis lutescens, Veitchia merrillii and 

Washingtonia filifera are categorized under near threatened (T). Eight mostly valuable 

species like Archontophoenix, Arenga englerii, Hydriastele microspadix, Hyphaene 

bussei, Livistona chinensis Livistona saribus, Lodoicea maldivica and Normanbya 

normanbyi are also recognized as vulnerable (V). Chamaedorea elegans, Licuala 

grandis, Thrinax parviflora and Ptychosperma elegans are beautiful palms which are 

not evaluated by IUCN. Areca concinna, Latania loddigesii, Heterospathe elata and 

Pritchardia pacifica are considered as endangered (E) species whereas, Areca 

macrocalyx, Roystonea  borinquena, Roystonea oleracea, Elaeis guineensis, Hyphaene 

thebaica, Phoenix reclinata and Dypsis madagascariensis are considered as least 

concern species  and quite common in their distribution. 
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Table 16: Introduced palms species in West Bengal [abbreviation Used: V= Vulnerable, 

NE= Not Evaluated, E= Endangered, LC= Least Concern, NR= Near Threatened, CR= Critically 

Endangered] 

 

Sl. 

No 

Name Country of Origin  Status Source 

1 Archontophoenix alexandrae  Australia V IUCN -1998 

2 Archontophoenix 

cunninghamiana  

Australia NE IUCN -2000 

3 Areca concinna  Sri Lanka E IUCN -1998 

4 Areca macrocalyx New Guinea LC  IUCN -2019 

5 Arenga caudata Thailand, Cambodia NE JCB-IISC-2011 

6 Arenga englerii  Taiwan V IUCN -1919 

7 Arenga obtusifolia Java (Indonesia) CR Makara J.Sc.2015 

8 Arenga undulatifolia  Indonesia X X 

9 Acoelorraphe wrightii South Florida X X 

10 Bactris major  Central America NT  IUCN -1998 

11 Carpentaria acuminata Australia LC PACSOF-2000 

12 Chamaedorea elegans  Mexico, Guatemala NE Linnaea.5:204. 

1830 

13 Dypsis lutescens  Madagascar NT IUCN-2012 

14 Dypsis madagascariensis  Madagascar LC IUCN-2019 

15 Dictyosperma album  Mascarene Islands CR IUCN-2019 

16 Elaeis guineensis   Africa LC IUCN-2019 

17 Heterospathe elata  Amboina E IUCN-2004 

18 Hydriastele microspadix  Papua New Guinea V IUCN-2019 

19 Hyphorbe lagenicaulis  Mascarene Islands CR IUCN -1998 

20 Hyphorbe vershaffeltii  Mascarene Islands CR IUCN -1998 

21 Hyphaene bussei  Kenya V IUCN -1998 

22 Hyphaene thebaica  North Africa LC IUCN-2019 

23 Latania loddigesii  Mascarene Islands E IUCN-2019 

24 Licuala grandis  New Hebrides NE IUCN-2017 

25 Livistona chinensis  China V Palm Web-1838 

26 Livistona rotundifilia  Indonesia, 

Philippines 

X X 

27 Livistona saribus Indo-China V Palm Web-1919 

28 Lodoicea maldivica  Seychelles Islands V IUCN-1998 

29 Normanbya normanbyi  Australia V IUCN-1998 

30 Phoenix reclinata  Tropical Africa LC IUCN-2019 

31 Phoenix roebelenii  Taiwan X X 

32 Phoenix pusilla Sri Lanka & India X X 

33 Pritchardia pacifica  Fiji E IUCN-1998 

34 Ptychosperma elegans Australia NE Rumphia.2:118. 

1839 

35 Ptychosperma macarthurii New Guinea NE NTBG-1990 

https://en.wikipedia.org/wiki/Africa
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36 Ptychosperma waitianum New Guinea X X 

37 Raphis excelsa  China X X 

38 Raphis humilis  China Japan X X 

39 Roystonea  borinquena   Puerto Rico LC IUCN- 3.1 

40 Roystonea oleracea  Trinidad & 

Barbados 

L IUCN- 3.1 

41 Roystonea regia  Cuba NE JCB-IISC-2011 

42 Sabal mauritiformis  Mexico X X 

43 Thrinax parviflora  Jamaica NE JCB-IISC-2011 

44 Trachycarpus fortunei  China X X 

45 Veitchia merrillii  Philippines NT IUCN-2019 

46 Washingtonia filifera California NT IUCN-2019 

47 Washingtonia robusta  Mexico X X 
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Fig. 63: A. Bismarckia nobilis Hildebr & Wendl. B. Wodyetia bifurcate Irvine C.  

Latania loddigesii Mart. D. Pelagodox henryana Becc. E. Brahea aculeate (Brandegee) 

Moore F. Chamaerops humilis L. 
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Fig. 64:  A. Livistona rotundifolia (Lam.) Mart. B. Pitchardia pacifica Seem. & Wendl. 

C. Phoenix canariensis Wildpret D. Phoenix roebelenii Brien E. Rhapis excelsa 

(Thunb.) Henry 

https://en.wikipedia.org/wiki/Seem.
https://en.wikipedia.org/wiki/H.Wendl.
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Fig. 65: A. Kerriodoxa elegans Dransf. B. Lodoicea maldivica (Gmel.) Pers.C. 

Archontophoenix alexandrae (Muell) Wendl. & Drude D. Licuala spinosa Wurmb. E. 

Roystonea regia (Kunth) Cook F. Hyophorbe verschaffeltii H.Wendl. 
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PHENOLOGY–6  

6.1. Introduction 

Phenology is a branch of science that deals with the relationship between periodic 

biological phenomena of organisms with their seasonal and climatic variations 

including habitat factors. More elaborately, the word Phenology, derived from the 

Greek word ‘phaino’ which means to show or appear, of periodic plant life cycle events 

that are influenced by environmental changes, especially seasonal variations in 

temperature, rainfall and precipitation driven by weather and climate. The Belgian 

biologist Charles Morren (1853) first coined the term Phenology. Study of Phenology 

means the detailed records of life cycle of annual and perennial plants throughout the 

year. It can also be defined as relationship between climatic and biological phenomena 

(Lieth 1974). The climatic variables that affect the periodic phenological methods that 

includes temperature (Ashton et al. 1988), insulation (Van Schaik et al. 1993; 

Stevenson et al. 2008), rainfall (Opler et al. 1976; Yadav and Yadav 2008, Dutta and 

Mouplea et al. 2014; Devi 2015;), and  water stress (Borchert 1983).  

In a simpler way, phenology means the study of complete life cycle of plants including 

its germination, fertile form and death phase relating to month of particular season. The 

periodical climate change of a particular area directly affects the plant’s life cycle. 

Phenological study helps to understand the rhythm of changes in life cycle of plants 

that indicates the proper time of sowing, flowering, fruiting and death especially for the 

agricultural crops.  

The proper periodical record bears scientific value which greatly helps to understand 

the interactions between the organisms and their environment and also to assess the 

impacts of climate change. The phenogical study of any vegetation is very much useful 

tool for understanding the nature of that particular vegetation in a better way. There are 

several authors who studied the detailed phenology of different species of palms in 

different corners of the World (Ihne 1884; Harper 1906; Koelmyer 1959; Caprio 1966; 

Wang 1967; Leith 1970; Frankie et al. 1974; Croat 1975; Putz 1979; Basu, 1994). 

Several workers had great contribution in the field of phenological study on different 

weeds and other important plant species in India. Some such remarkable works were 
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performed by Hara et al. (1966, 1971), Bhoj and Ramkrishnan (1981), Sivaraj and 

Krishnamurthy (1989), Sundriyal (1990) on different plant species growing on Eastern 

Ghats and Himalayas. Some notable Phenological study on various rice field weeds and 

wetland angiosperms of West Bengal provides very good information to understand the 

life cycle of plant species with their surrounding environmental factors (Acharya 1998; 

Chowdhury 2009;  Chowdhury  2017). 

6.2. Flowering behavior of some palms  

The emergence of inflorescence in pleonanthic palms is either seasonal or perennial 

round the year. In hapaxanthic palms like Arenga, Caryota and Wallichia no distinct 

flowering season were recorded. In almost all the species among these genera flowering 

starts once in their lifetime after attaining maturity. Among the pleonanthic palms, 

Phoenix flowering season commences from December and continues up to February 

when both the staminate and pistillate palms produce inflorescences. In one or two 

exceptional cases, late emergence of inflorescence has also been noticed. For instance, 

Phoenix rupicola, one of the most beautiful palms of Himalayan region, the flowering 

period commences from late March to April or sometimes in May (Fig. 70,71). The 

staminate and pistillate inflorescences in all other species of Phoenix emerge in quick 

succession from the leaf axil and appear as whorl of inflorescences. Anthesis in male 

and female flowers in the respective inflorescences occurs almost immediately with the 

unfurling of the solitary prophyll. The flowering season and emergence of inflorescence 

in Borassus flabellifer commences from March and continues up to July. The staminate 

and pistillate inflorescences in this palm also emerge in quick succession similar to that 

of Phoenix. Very late emergence of inflorescences however is not uncommon in 

Borassus flabellifer where, the flower branches being axillary to bracts, they take some 

time to emerge out of the respective bracts. In most cases only the fertile portion of the 

rachilla gets exposed and the sterile base remains hidden within the sheathing bract. 

The flower buds once exposed rapidly develop and commence anthesis in the male 

flower of male rachilla that takes place in besipetal sequence and in characteristic spiral 

fashion. It takes 4–5 days for completion of anthesis in males. The exact period of 

receptivity in the female flowers could not be ascertained due to unapproachable height 

of the tree. However, a few periodic collections from young palms showed that almost 

all the female flowers in a rachilla open during the early hours of the day. The late 

evening collection in Borassus flabellifer showed drying of the stigma. Movement of 
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ant and the presence of aphids on the female flowers are conspicuous. It could not be 

determined whether these creatures play any part with the floral biology as Borassus 

flabellifer palm is reported to be anemophilous. Areca catechu is a monoecious palm 

with male and female flowers occurring on the same inflorescence. Every year 3–4 

inflorescences are produced. The first inflorescence on the young palms may produce 

only male flowers. The male flowers open for a few hours, shedding the pollens mostly 

in the morning; honey bees and other insects were found to visit the flowers. The 

average period for male flowering is 2–3 weeks. After the male anthesis, the stigma in 

the female flowers mostly positioned at the proximal part of the rachilla become 

receptive for 3–4 days. Although male flowers are visited by bees probably by the 

attraction of nectar, they do not visit female flowers, may be as reported to be wind 

pollinated. Among the Coryphoids, the most common cultivated palm is Livistona 

chinensis whose emergence of inflorescence takes place in colder month of December 

and continue normally to the end of January or rarely up to February. In exception, 

Livistiona jenkinsiana, most popular native palm of north east, emergence of 

inflorescence takes place during September to October and fruits mature during March 

to April. Fruits that drop from the infrutescences and the seeds are germinated 

spontaneously after some rains at the onset of hotter months from March – April. Birds 

and other small animals eat the fruits that help in dispersal of the seeds to the distant 

places. In Licuala peltata, another wild palm of this region emergence of inflorescence 

takes place in September to November and fruits mature in April and May (Fig. 69). In 

this species 4–6 inflorescences develop almost simultaneously in one flowering season. 

In a peculiar mode all the inflorescences rise from the respective leaf axils by the 

extension of the petiole and the rachis and reach high above the canopy of the crown of 

leaves. Solitary rachilla from each of the axis of the bracts remains pendulous and the 

main axis of the inflorescence remains erect till the fruits mature. Among Calamoids, 

excepting the genus Korthalsia in all other genera such as Calamus, Daemonorops and 

Plectocomia of these region male and female flowers are borne on different plants. The 

mode of flowering is either hapaxanthic or pleonanthic. In hapaxanthic flowering, 

inflorescence emerge from the uppermost node of the mature stem after cessation of 

vegetative growth and the stem dies after flowering and maturation of fruits. In the 

suckering form the plant do not die because the immature shoots from the base do not 

die and continue to grow until maturity. The genus Plectocomia is the best example of 

hapaxanthic flowering among canes of Darjeeling-Kalimpong Himalaya. In pleonanthic 
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mode of flowering in canes, the growing stem at maturity produces axillary 

inflorescences in each flowering season and the cane do not die after maturation of 

fruits. All indigenous species of Calamus and Daemonorops are pleonanthic and their 

flowering starts in colder season and continued to spring and fruiting takes place just 

before or during monsoon. The number of staminate and pistillate inflorescences in 

these two genera vary from 3–5. In Calamus and Daemonorops, fusion of peduncle and 

the stem is more pronounced. At maturity, inflorescences emerge from the leaf axils or 

from a position obliquely opposite to the petiole of the next higher leaf. Peduncle is free 

in Plectocomia and its flowering is terminal depending on the maturity of the shoot. In 

almost all cirrate canes like Plectocomia, the axial portion of the inflorescence is very 

long and armed with claws, hooks etc. The fertile portions are usually compact and 

shorter than leaves. The branching pattern of inflorescences of all the canes of this 

region may not be visually identical but they follow a basic morphological design. 

Cocos nucifera has the most prolonged flowering season, which produces one 

inflorescence almost every month. In Areca catechu, Areca triandra, Areca nagensis, 

Pinanga gracilis the position of the inflorescence always remain infrafoliar at 

emergence. Inflorescence buds in these palms grow to a great extent while still 

enclosed within the leaf sheath and exposed only by the shedding of the corresponding 

leaves. Therefore, in these palms the number of inflorescences that emerge in a 

flowering season depends entirely on the number of leaves shed in consequence of the 

new leaves unfurled during the growing season.  As most of the Caryotoid palms are 

hapaxanthic, there is no distinct flowering season. The terminal or the first 

inflorescence in hapaxanthic species of Arenga pinnata, Arenga westerhoutii, Caryota 

urens, Caryota obtusa, Caryota maxima, Wallichia disticha, Wallichia densiflora, 

Wallichia triandra emerge in continuation of the main axis which depends on the 

maturity of the tree as a whole irrespective of seasonal influence. However, it has been 

observed that the subsequent emergence of axillary inflorescences is mostly governed 

by seasonal influence. The dormant axillary inflorescence buds tend to develop more in 

hotter months than in the colder. Female flowers in pistillate inflorescence are generally 

active only from the early hours till evening whereas male flowers are highly deciduous 

and start dropping from midday. In Arenga micrantha, the primary inflorescence which 

is invariably terminal shows almost female expression. A maximum number of large 

fruits develop on this inflorescence. As the emergence of inflorescence in this species is 

besipetal, the bunch younger to the terminal one comes out of the axils of the leaf 
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immediately below the terminal inflorescence. The second inflorescence also produces 

only female flowers. In the next one or two inflorescences, rudimentary male flowers 

may be seen, two bordering a female flower. At a still lower level, the size of female 

flowers gets reduced and male flowers become more and more defined. At a further 

lower level, female flowers are absent and each flower cluster has only two males. In 

some cases a cluster is left with a single male flower only. Thus coming down from the 

terminus of the palm, and with the time, female expression steadily gives place to male 

expressions. 

Towards the last stage of the tree, even the male inflorescence does not produce fully 

developed male flowers. In Caryota urens the terminal inflorescence develops on 

maturation of the tree, the subsequent inflorescences are interfoliar or infrafoliar, 

developing from the lower leaf axils. Normally 8 – 10 inflorescences develop in a 

single tree within a span of 12 months. Those inflorescences developing in higher leaf 

axils and the terminal one bear fruits. Flower clusters in triads are spirally arranged on 

flowering spike that hang in bunch from the peduncle like horse tail. In a triad the 

female flower takes the central position and the two males on both sides. Anthesis takes 

place first in the male flowers followed by the female flower. Thus an inflorescence 

always remains as functionally unisexual. Flowers of Corypha (talipot) palms are 

bisexual, i.e. they have the male (staminate) and female (pistillate) organs in the same 

plant. Fruits and seeds are developed from the pistillate flowers after successful 

fertilization through pollination by insect and birds. The genus Corypha locally called 

suicide palms because it produces terminal inflorescence once in a life time and after 

the maturity of fruits the plants dies. 

The staminate and pistillate inflorescences in Wallichia disticha and Wallichia 

densiflora are borne in the same plant at different position. Wallichia disticha which is 

tall and has arborescent habit where flowering on terminal inflorescence emerge first 

that bears predominantly female flowers followed by the axillary inflorescences in 

basipetal order like all other palms of this group. Though in Wallichia there is no 

specific flowering season but the emergence of inflorescences occur mostly during 

summer or in spring. Unlike Arenga and Caryota, in Wallichia the terminal female 

inflorescence and axillary male flower bearing inflorescences are different in shape. In 

Wallichia densiflora the axillary male inflorescences have larger bracts aggregated in a 
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bell form with a narrow opening enclosing the filiform male flower bearing branches. 

Male flowers are highly caducous at anthesis.  

However, for better understanding of the flora and vegetation of the palms of West 

Bengal, the phenological study for selected species were under taken. During present 

investigation it was taken as an important aspect for observation on various 

phenological phases and then aggregated and analyzed. 

6.3. Result and Discussion 

The phenology of various indigenous palms and rattans species that are growing in the 

Darjeeling – Kalimpong Himalaya, Terai – Duars, Western undulating highland and 

plateau, North and South Bengal plains and Gangetic Delta of West Bengal have been 

attempted in this dissertation work. As much as 49 species of indigenous and 40 species 

of introduced palms were chosen and observation has been made during full period of 

2013–2018. During the study a huge data have been collected regarding the growth and 

different successive stages of their life cycle in vivo.   

6.3.1. Habit groups 

After the comprehensive phenological survey, it has been noted that palms could be 

classified into 3 major categories on the basis of their habit groups, namely: (i) Cluster 

forming palms (Borassus flabellifer, Cocos nucifera, Phoenix sylvestris, Livistona 

jenkinsiana etc.) (ii) Underground palms (Phoenix acaulis, Phoenix paludosa, 

Chamaedorea elegans, Raphis humilis, Raphis excelsa etc.) (iii) Climbing palms 

(Calamus, Daemonorops jenkinsiana, Daemonorops teraiensis, Plectocomia 

himalayana etc.) 

6.3.2. Stem Architecture 

The palms can be classified into four basic architectural models (Halle and Oldeman 

1970).   

a. Unbranched monocarpic palms (Holtrum’s model): These groups of palms are 

characterized by means of single erect stem without any branches which gives flower 

once in a lifetime and bear monocarpic fruits. Wallichia caryotoides, W. disticha, W. 

oblongifolia, Corypha utan, C. tailera, C. umbraculifera, Caryota obtusa, C. urens and 

https://en.wikipedia.org/wiki/Flower
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Caryota mitis are the unbranched monocarpic palms have been recorded from the study 

area. 

b. Unbranched polycarpic palms (Corner’s model): This group of palms are 

characterized by means of bearing single branchless erect stem where flowering occurs 

several times in a lifetime and  bear polycarpic fruits. Cocos nucifera, Areca catechu, 

A. triandra, Elaesis guinensis are the unbranched polycarpic palms recorded from the 

study area. 

c. Branched palms (Tomlinson’s model): These are pleonanthic and characterized by 

means of many erect stem with branches. e.g. Ptychosperma macarthurii, P. 

waitaianum, P. sanderianum Dypsis lutescence or hapaxanthic e.g. Pinanga gracilis, P. 

griffithii,  Arenga micrantha and Metroxylon sagu. 

d. Dichotomously branched palms (Schoute’s model): These groups of palms are 

characterized by means of dichotomously branch stems. e.g., Hyphaene thebaica and 

Nypa  fruticans. 

6.3.3. Growth phase, Growth Strategy and Habitat 

6.3.3.1. Growth phases: 

Growth strategies are the morphological and physiological response in a plant species 

to ecological constraints (Corner 1966; Dransfield 1978; Granville 1992; Basu 1992, 

1994 and Henderson 2002). Various growth strategies of recorded palms and rattans 

species of West Bengal are elaborated below. 

6.3.3.1. A. Single Stemmed palms: 

Tall single stemmed palms of forest in West Bengal grow slowly as long as the palm 

reaches its canopy. As the growth occurs, the successive internode gets wider as the 

primary thickening meristem becomes progressively much massive. Through these 

phase gradient of light intensity is needed. e.g. Phoenix sylvestris, Borassus flabellifer, 

Livistona jenkinsiana, Chamaedorea elegans, Livistona rotundifolia, Livistona 

jenkinsiana, Trachycarpus fortunei. 

 

 

https://en.wikipedia.org/wiki/Flower


233 

6.3.3.1.B. Multi stemmed palms: 

Palms with multiple stem having same growth strategy as single stemmed palms are 

Nypa fruticans and Hyphaene thebaica. However, it has been seen that Phoenix 

sylvestris and Borassus flabellifer also produce multi stemmed branches. 

6.3.3.2. Vertical and Horizontal growth strategies 

6.3.3.2. A.  Single stemmed palm 

Because of the constant size of the palm crown during the elaboration or elongation of 

the  stem, the volume of the ecotope (Oldeman 1974; Wittaker 1973) during vertical 

growth of single stemmed palms fits a cylinder e.g. Caryota urens, Caryota obtusa, 

Phoenix sylvestris, Corypha taliera, Borassus flabellifer. On the contrary, the growth of 

the trees which constantly increase in diameter has volumes which are more or less a 

reserved cone. As a result, tall solitary stemmed palms are better adapted to fill thin 

gaps in the forests canopy than dicotyledons.  

6.3.3.2.B. Multi stemmed palms 

Palms with multiple stems have a vertical and horizontal growth strategy. Every 

individual stem is similar to single stemmed palm. The production of new stem on the 

same clump provides palm with the possibility to spread horizontally in rhizomatous 

and stoloniferous species. The most efficient palms are with rhizomes that spread and 

colonize the new places. An unusual sucker found to occur in Pinanga gracilis, Raphis 

excelsa, Raphis humilis etc. In those species, the largest stem of the clump bend under 

the ground and new clump are produced from the sucker which develop and roots form 

axillary buds (Granvillee 1978). 

 

Fig. 66:  Growth strategies of palms from vertical growth to horizontal growth A. Single 

stemmed palms with erect trunk B. Cespitose multi stemmed palms C. Medium sized 

rhizomatous palms D. Small rhizomatous palms E. Grasses and creeping F. Rhizomatous palms 

G. Procumbent single stemmed palms (Orastom 1991) 
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6.4. Habitat: 

6.4.1. Himalaya: Darjeeling and Kalimpong Himalaya are the parts of Himalayan 

hotspot which varies from place to place mainly due to the altitude, aspects, exposure to 

plains.  Calamus guruba, C. tenuis, C. flagellum, C. acanthapathus, Daemonorops 

jenkinsianus, D. teraiensis, Phoenix rupicola, P. loureirii, Pinanga gracilis commonly 

grows in sub-tropical and tropical forests of hill slops, riverine forest of lower hills of 

Darjeeling and Kalimpong districts in between the altitudinal ranges from 200 – 1000 

m. The most palm and cane species rich area includes the Lower Neora valley National 

parks, Bindu, Jaldhaka, Gorubathan, Malli of Kalimpong Himalaya and upper hilly 

areas of Mahananda Wildlife Sanctuary, Latpanchar, Mirik, Kalijhora, Muktikhola, 

Dudhiha, Panighata, Teesta bazaar and various Tea garden adjoining areas of an 

altitude upto 1000 m of Darjeeling Himalaya. Trachycarpus fortunei, T. martiana, 

Phoenix rupicla, Wallichia densiflora, Caryota, urens, Caryota obtusa are the large tall 

- Stemmed Palm found in the areas of Sevok, Latpanchor, Darjeeling and upper middle 

hill forests upto 2000 m of altitude. Caryota urens and Caryota obtusa have been found 

in cold temperate forests of an altitude up to 3000m. 

6.4.2. Terai & Duars: Terai and Duars are spreading through the districts of Jalpaiguri, 

Alipurduar, and upper region of Cooch Behar and plains of Darjeeling Himalaya. 

Jaldhaka, Murti, Sankosh, Torsha, Dyna, Karatowa, Kaljani and Raidak are some of 

the rivers crossing the Dooars. Calamus guruba, C. tenuis, C. flagellum, Daemonorops 

jenkinsianus D. teraiensis, Phoenix sylvestris, Borassus flabellifer, Pinanga gracilis 

Caryota obtusa, Caryota Urens are the common species found in foot hill forests of 

Terai and Duars from 80 m upto 100 m.  

6.4.3. Open scrubs and forests of plains: The river Ganga divides the West Bengal 

plain into North and South Bengal plains. North Bengal plains include Uttar and 

Dakshin Dinajpur and Maldah districts. On the other hand, South Bengal plains include 

Murshidabad, Nadia, Birbhum, Hooghly, Howrah and some parts of Burdwan, 

Bankura, E & W Medinipur, N & S 24-Parganas districts. Phoenix sylvestris, Phoenix 

acualis, Areca catechu, Borassus flabellifer, Cocos nucifera, Corypha utan, Calamus 

tenuis are found in this region 

6.4.4. Plateau and lower hills: The entire Purulia district and western part of 

Bardhaman, Bankura and E & W Medinipur districts constitute the western undulating 
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uplands and plateaus. This area is the extension of Chotonagpur plateau. Among the 

hills rising above the general level of plateau Ayodhya, Panchet, Bagmundi of Purulia 

district and Susunia and Biharinath of Bankura district are worth mentioning. 

Gargaburu of Ayodhya hills is the highest peak (677 m) of this region. Phoenix 

sylvestris, P. acaulis, Areca catechu, Borassus flabellifer, Cocos nucifera, Calamus 

tenuis are the dominant palm species mainly found in these region.  

6.4.5. Mangroves: The Gangetic delta includes Sundarban area in North and South 24 

Parganas district. The area has many creeks and tracts of lowland, marshy places and 

wide river openings. Soil is usually saline. Sandy soil predominates on islands, river 

beds and on the bay coast. Phoenix paludosa and Nypa fruticans are common palms 

found in sundarban. The bushes of Phoenix paludosa is a suitable places for birthing 

and hunting of Royal Bengal Tiger. Apart from these two species, P. sylvestris, P. 

dactylifera, Areca catechu, Borassus flabellifer, Cocos nucifera are also found upto 

lower Bengal as well as outer part of mangrove forest. 

6.5. Growth Forms: Growth forms are the morphological and physiological characters 

of plant species (Corner 1966; Dransfield 1978; Granville 1992). In the present study 

eight types of growth forms were recorded in 50 indigenous and 48 cultivated palm and 

rattan taxa (Fig 66 & Table.17, 18).  

Table 17: Various growth forms in recorded taxa 

Sl. No Growth Forms Genus 

1. Large Tall–Stemmed Palms Caryota, Trachycarpus, Borassus, 

Cocos, Calamus, Pritchardia, Sabal 

and Roystonea 

2. Large–Leaved Medium  Short–Stemmed Palms Licuala, Phoenix, Pinanga 

3. Medium–Size Palms Areca, Phoenix, Livistona, Dypsis 

4. Medium/Small Palms with stout stems Arenga, Wallichia, Sabal, Butia 

5. Small Palms Phoenix, Pinanga, Chamaedorea, 

Raphis 

6. Large Acaulescent Palms Wallichia 

7. Small Acaulescent Palms Nypa fruticans 

8. Climbing Palms Calamus, Daemonorops, Plectocomia 
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Each growth form, the palms species were classified as either solitary or cespitose. 

Further division is largely based on maximum size of the leaves, absence or presence of 

an aerial stem, length and diameter of the aerial stem. 

Table 18: Growth forms of palms in West Bengal  

6.5.1. Large Tall - Stemmed Palm 

This group of palms has tall stems about 25 – 40 m long and 15 – 91 cm in diameter. 

Large tall- stemmed palms are identified by their height and stem diameter, leaf size 

varies greatly from one group to another. Some species like Caryota urens, C. obtusa, 

C. mitis, Trachycarpus fortune, T. martianus, Prichardia pacifica, Royastonea regia, 

Sabal mauritiformis etc. are Large tall stemmed Palm and were usually found in gaps 

between large trees. Trachycarpus fortunei, T. martiana, Caryota urens and other 

species of Caryota obtusa, C. urens and C. maxima found in the forests on terai regions 

and hill slopes of Kalimpong and Darjeeling district.  

6.2.2. Large – Leaved Medium – Short – Stemmed Palms 

Palms of this group have medium-short stems with about 1 – 25 m long and usually 16 

– 26 cm in diameter. Short - stemmed palms may be sub-acaulesent with the stems not 

more than 1 – 2 m long and entirely covered with the sheaths of dead leaves and leaves 

were 2 – 12 m long in adult plants. Licuala peltata, Phoenix acaulis, Pinanga gracilis 

and P. griffithi were the large leaved medium short stemmed palms. The leaf of the 

Phoenix acaulis is 1 – 2.8 m long whereas Pinanga gracilis is 2 – 2.5 m. Licuala 

peltata is a sub-acaulescent palm which has large leaved with short stem.  

 

Palm Growth form Stem height 

(m) 

Stem diam. 

(cm) 

Leaf size 

(m) 

Stem 

development 

Self-supporting/ 

Climbing 

Large Tall-stemmed 20 – 35 18 – 100 2.6 – 12 Caulescent Self supporting 

Large-leaved Medium 1 – 20 14 – 26 3 – 12 Caulescent / 

Acaulescent 

Self supporting 

Medium-sized 6 – 16 12 – 15 2 – 4  Caulescent Self supporting 

Medium/small with stout 

stems 

1 – 20 25 – 65 2 – 5 Caulescent Self supporting 

Small 0.6 – 8 0.3 – 12 0.2 – 2.8 Caulescent Self supporting 

Large Acaulescent 0.15 – 0.4  0.3 – 0.5 3 – 3  Acaulescent Self supporting 

Small Acaulescent 0 – 0.3  0 – 0.1  1 – 3  Acaulescent Self supporting 

Climbing 3 – 32  0.5 – 6 1 – 3  Acaulescent Climbing  
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6.5.3. Medium – Sized Palms 

This group of palms have medium sized stem with about 7 – 9 m long, 10 – 14 cm in 

diameter, leaves 2 – 6 m long. Areca triandra, Phoenix loureirii, Pinanga gracilis, P. 

griffithii, P. hookeriana, Livistona jenkinsiana and few naturalised species like Dypsis 

decary, Livistona saribus, Elaesis guineensis, Licuala spinosa, L. grandis etc. are 

medium sized  palms.  

6.5.4. Medium/Small Palms with stout Stems 

These palms have stems, 30 – 65 cm in diameter which significantly enlarged by 

persistent skirt of dead leaf.  Arenga nana, Arenga pinata, Wallichia disticha, Sabal 

paletto Butia capitata, Bismarkia nobilis are the medium/small palms with stout stems. 

6.5.5. Small Palms  

These palms have small stems, 0.1 – 10 m long, 0.6 – 15 cm in diameter. In West 

Bengal Pinanga gracilis are the small palms which grow in Jalpaiguri, Darjeeling and 

Kalimpong districts, similarly Phoenix acaulis mainly found in Birbhum and Bankura 

districts of Western highland and plateau. Chamaedorea elegans, Raphis excels, R. 

humilis are the cultivated small palms which are used in landscape purpose in various 

parks and public gardens.  

6.5.6. Large Acaulescent Palms 

Large Acaulescent palms have sub-terrian stem that never grows above the ground and 

bears  large leaves of 5 – 10 m long. Wallichia densiflora and Wallichia carytoides are 

the acaulescent palms common in Kurseong and Darjeeling Himalaya of West Bengal  

6.5.7. Small Acaulescent Palms 

Stems of small acaulescent palms were apparently absent and subterranean or much 

short to conspicuous, leaves more than 2 – 5 m long. These palms were found in 

understory of estuarine mangrove forest and understory of lowland forest. Nypa 

fruticans is a small acaulescent palm which grows in Gangetic delta region of West 

Bengal. 
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6.5.8. Climbing Palms 

Stem of climbing palms and canes are unable to grow vertically without support, except 

seedling and juvenile stages. In West Bengal climbing rattans includes 23 species 

representing three genera. Calamus with 17 species whereas Daemonorops and 

Plectocomia having two and three species respectively and Salacca with one species. 

Maximum climbing cane species recorded from Darjeeling-Kalimpong Himalaya and 

terai – duars region of Northern West Bengal. Calamus acanthospathus, C. 

arborescens, C. flagellum, C. floribundus, C. gracilis, C. guruba, C. tenuis, C. 

viminalis are the ecirrate climbing palms of tarai and duars of West Bengal. Calamus 

acanthospathus known as gouri bet is a strong climbing cane found in lower and 

middle hill forests upto 600m height. Calamus tenuis was the cirrate climbing cane 

locally known as pulti or phekri bet, which is common and widely spread from lower 

hills of terai – duars to Western undulating highland and Plateau. Calamus leptospadix 

locally called danger bet is common in the valleys of lower hills forests, especially in 

very damp places along the rivers. Calamus inermis, C. latifolius, Daemonorops 

jenkinsiana, Plectocomia himalayana, P. bractealis are the cirrate climbing palms of 

West Bengal. Daemonorops jenkinsiana and D. teraiensis are locally called duhia, 

boro, danger bet and Kanra bet mainly found in the mixed forest of terai and lower hill 

forests upto 700m of altitude. Plectocomia himalayana and P. bractealis are locally 

called tokri bet which are very common scandent rattans of middle and upper hills 

forests (700–1500 m). 

 

6.6. Phenophases of studied palms and canes 

 

The following phenological parameters were studied during the survey: 

1. Period of seedling appearance or sprouting 

2. Period of Flowering 

3. Pollination method 

4. Period of Fruit ripening and seed dispersal 

5. Period of death or rest  
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Month wise, all the above mentioned phenophases for palm and canes were observed 

from different habitats in the entire study area. Sometimes, little variation has been 

observed in different location for same species and the total period has been considered 

in such cases. The pollination patterns of palms were found very interesting. Two major 

pollination modes have been found to be recognized among the West Bengal palms, 

namely anemophily and anemo – entomophily. 

The nature and time of seedling appearance is somehow different from terrestrial 

plants. During phenological study of palms it was noted that maximum number of 

palms seedling appear during April to December. Those species, which appear from 

bulb, rhizome, rootstalk etc., the phenomenon of new flash or new shoot appearance is 

considered as the start of new life cycle.  

Phenology covers different stages in the life of a plant. It starts from germination or 

sprouting after a resting period and ending with the death or entering into the next rest 

period (Table 23). It is true for almost all plants and is directly related with the set of 

total environmental conditions. The result of the present investigation is presented 

below considering such stages separately. 

6.7. Flowering 

The vegetative phases are ending or interrupted by the initiation of the indigenous 

palms reproductive state i.e. flowering. It has been recorded that the most interesting 

periods are March – January when highest number of palms (rattans) found in 

blooming to fruiting stage. The peak month is March to April when 19 palms were 

recorded in their flowering and fruiting condition followed by July to November (09 

species) and January to May (11 species). There are 6 species like Caryota urens, 

Caryota mitis and Caryota obtusa, Wallichia densiflora, Wallichia disticha , and 

Wallichia  caryotoides those extend their flowering phase once in a lifetime. 

Phenology, life forms, habit groups and modes of pollination of 89 species have been 

recorded (Table 22). 

6.8. Pollination 

Pollination is one of the important phases towards the reproduction of palms like other 

plants. Pollination leads to successful fertilization that is essential for production of 

proper mature seeds. The two major pollination types i.e., Entomophily and Anemo – 
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Entomophily (Table 19) are common for palms. From the direct field observation of 89 

species (49 indigenous and 40 introduced) of palms, it has been recorded that 31 

(34.83%) species are Entomophilous (Fig. 67) followed by 58 species (65.16%) 

Aanemo–entomophilous (Table 20).  

Table 19: Numerical distribution of different categories of palms pollination 

Sl. No. Pollination type Species Percentage (%) 

1. Entomophilous 31 34.83 

2. Anemo – Entomophilous 58 65.16 

 

Table 20: Pollination Type of indigenous and introduced palms in West Bengal 

Sl.  

No. 

Taxa Pollination 

Type 

Sl.  

No. 

Taxa Pollination 

Type 

1.  Areca catechu Entomophily 46 Plectocomia 

bractealis  

Entomophily 

2.  Areca triandra Entomophily 47 Plectocomia 

himalayana 

Entomophily 

3.  Arenga micrantha Entomophily 48 Salacca sacunda Entomophily 

4.  Archontophoenix 

alexandrae  

Entomophily 49 Trachycarpus 

fortunei 

Animo-

entomophily 

5.  Archontophoenix 

cunninghamiana  

Entomophily 50 Dypsis 

adagascariensis  

Animo-

entomophily 

6.  Areca concinna  Entomophily 51 Dictyosperma 

album 

Animo-

entomophily 

7.  Areca macrocalyx Entomophily 52 Trachycarpus 

martianus 

Animo-

entomophily 

8.  Arenga caudata Animo-

entomophily 

53 Dypsis lutescens Animo-

entomophily 

9.  Arenga engleri Animo-

entomophily 

54 Elaeis guineensis   Animo-

entomophily 

10.  Arenga 

obtusifolia 

Animo-

entomophily 

55 Heterospathe elata  Animo-

entomophily 

11.  Arenga 

undulatifolia  

Animo-

entomophily 

56 Hydriastele 

microspadix  

Animo-

entomophily 

12.  Acoelorraphe 

wrightii 

Animo-

entomophily 

57 Hyphorbe 

lagenicaulis  

Animo-

entomophily 

13.  Borassus 

flabellifer 

Entomophily 58 Hyphorbe 

vershaffeltii  

Animo-

entomophily 

14.  Bactris major Entomophily 59 Hyphaene bussei  Animo-

entomophily 

15.  Bismarckia 

nobilis 

Animo-

entomophily 

60 Hyphaene thebaica  Animo-

entomophily 

16.  Calamus erectus Entomophily 61 Latania loddigesii  Animo-

entomophily 

17.  Calamus 

flagellum 

Entomophily 62 Licuala grandis  Animo-

entomophily 

18.  Calamus gracilis Entomophily 63 Livistona chinensis  Animo-
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entomophily 

19.  Calamus guruba Entomophily 64 Livistona 

rotundifilia  

Animo-

entomophily 

20.  Calamus 

leptospadis 

Entomophily 65 Livistona saribus Animo-

entomophily 

21.  Calamus 

leptospadix 

Entomophily 66 Lodoicea maldivica  Animo-

entomophily 

22.  Calamus 

longisetus 

Entomophily 67 Normanbya 

normanbyi  

Animo-

entomophily 

23.  Calamus 

nambariensis 

Entomophily 68 Phoenix reclinata  Animo-

entomophily 

24.  Calamus 

pseudoerectus 

Entomophily 69 Phoenix roebelenii  Animo-

entomophily 

25.  Calamus tenuis Entomophily 70 Phoenix pusilla Animo-

entomophily 

26.  Calamus 

viminalis 

Entomophily 71 Pritchardia 

pacifica  

Animo-

entomophily 

27.  Caryota mitis Entomophily 72 Ptychosperma 

elegans 

Animo-

entomophily 

28.  Caryota obtusa Entomophily 73 Ptychosperma 

macarthurii 

Animo-

entomophily 

29.  Caryota urens Entomophily 74 Ptychosperma 

waitianum 

Animo-

entomophily 

30.  Cocos nucifera Entomophily 75 Raphis excelsa  Animo-

entomophily 

31.  Chamaedorea 

elegans 

Entomophily 76 Raphis humilis  Animo-

entomophily 

32.  Daemonorops 

jenkinsianus 

Entomophily 77 Roystonea  

borinquena   

Animo-

entomophily 

33.  Daemonorops 

teraiensis 

Entomophily 78 Roystonea oleracea  Animo-

entomophily 

34.  Latania loddigesii Animo-

entomophily 

79 Roystonea regia  Animo-

entomophily 

35.  Licuala peltata Animo-

entomophily 

80 Sabal 

mauritiformis  

Animo-

entomophily 

36.  Livistona 

jenkinsiana 

Animo-

entomophily 

81 Thrinax parviflora  Animo-

entomophily 

37.  Nypa fruticans Animo-

entomophily 

82 Trachycarpus 

fortunei  

Animo-

entomophily 

38.  Phoenix acaulis Animo-

entomophily 

83 Veitchia merrillii  Animo-

entomophily 

39.  phoenix loureirii Animo-

entomophily 

84 Washingtonia 

filifera 

Animo-

entomophily 

40.  Phoenix paludosa Animo-

entomophily 

85 Washingtonia 

robusta  

Animo-

entomophily 

41.  Phoenix rupicola Animo-

entomophily 

86 Wallichia 

caryotoides 

Animo-

entomophily 

42.  Phoenix sylvestris Animo-

entomophily 

87 Wallichia 

oblongifolia 

Animo-

entomophily 

43.  Pinanga gracilis Animo-

entomophily 

88 Wallichia disticha Animo-

entomophily 

44.  Pinanga griffithi Animo-

entomophily 

89 Wallichia triandra Animo-

entomophily 

45.  Plectocomia 

assamica  

Entomophily 
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Fig. 67: Graphical representation shows % of the pollination of palms 

 

6.9. Pollen morphological study of some members of Arecaceae  

Pollen morphology is potentially informative in the systematic of monocotyledons as 

well as Arecaceae (Palmae). The pollen morphology of palms including rattans species 

mainly shows the qualitative pollen characters like exine ornamentation, aperture, and 

shape. These are found to be taxonomically highly valuable as compared to the 

quantitative characters like exine thickness and size of pollen grain. The pollen grains 

of selected 23 species belonging to 18 genera under 8 tribes of 4 sub-families were 

investigated to understand their unique ultra-morphology. On the basis of aperture type, 

2 distinct types of grains were observed, monosulcate and disulcate. All the grains were 

monad. Majority of the grains were monocolpate (16 taxa) and only 5 species were 

disulcate viz., Wallichia densiflora, Dypsis lutescens, Daemonorops jenkinsiana, 

Licuala peltata and Calamus guruba.  

The pollen grains of 23 species of Arecaceae were investigated to understand their 

unique micromorphology. The greatest variation occurs in exine ornamentation that 

range from psilate (most primitive type) to verrucate (the most advance type). 

Intraspecific variations in pollen morphology were noticed among the grains. This 

involved shape and ornamentation of individual grains e.g. Areca catechu and Areca 
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triandra, Caryota urens and Caryota obtusa, Calamus guruba and Calamus 

arborescens. 

Pollen grains are generally isopolar (12 taxa), heteropolar (3 taxa), para-isopolar (2 

taxa) except in Areca catechu and Chamaedorea elegans, where both are apolar type. 

The grain also shows variations in symmetry, majority of the grains are bilaterally 

symmetrical (13 taxa). Radially symmetrical (3 taxa) and asymmetric grains (6 taxa) 

are also found in the family. The grain shows various shapes in their equatorial view 

such as elliptic (12 taxa), prolate (4 taxa), sub-prolate (2 taxa) spherical (1 taxa) and 

oblate (4 taxa) as well as in polar view such as circular (5 taxa), triangular (2 taxa), 

elliptical (1 taxa), bean-shaped (2 taxa), sub-circula (2 taxa) and spheroidal (3 taxa).  

The pollen grains examined are usually thick in exine texture. Psilate (9 taxa), regulate 

(3 taxa), reticulate (5 taxa), echinate (2 taxa), faveolate (1 taxa), striate (2 taxa) and 

annulate (1 taxa) are recorded from the study. However based on aperture type, 2 

distinct types of grains are recognized. Majority of the grains are monosulcate (17 taxa) 

and remaining 6 grains have disulcate type of pollen (Fig. 73,74). 

From the current study it can be concluded that Arecaceae is a more or less 

stenopalynous family. Significant variation in pollen aperture and exine ornamentation 

has been observed. In addition most of the grains were isopolar, bilaterally symmetric, 

monosulcate which are globally distributed with various shape and size in both 

equatorial and polar view. All these characters indicate the family to be evolutionary 

primitive. The common characteristics of most of the grains of the family are similar 

with those found in Dasypogonaceae , another family placed in the order Arecales 

(according to APG-III system of classification of flowering plants,2009). Hence the 

study supports the latest system of classification of flowering plants and the family 

Arecaceae is closely related with Dasypogonaceae. So, the present pollen-

morphological study of 23 species of Arecaceae proved that pollen grain shows wide 

range of characters those can be easily used for their characterization, identification and 

also for phylogenetic analysis. 
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6.9.1. Key to the species 

1 a. Pollen grains disulcate……………………………….……….………………..2 

1 b. Pollen grains monosulcate .......................................................... Areca catechu 

 2 a. Pollen grains asymmetric  ............................................................................... 4 

2 b. Pollen grains symmetric ................................................................................... 3 

3 a. Exine striate .............................................................................. Dypsis lutescens 

3 b. Exine psilate  ......................................................………..Calamus arborescens 

4 a. Pollen grains heteropolar.. .....................................………….. Calamus guruba 

4 b. Pollen grains isopolar 

       (i) Exine striate ...................................... ………………… Wallichia densiflora 

       (ii) Exine psilate ....................................................... Daemonorops jenkinsiana 

       (iii) Exine regulate................................ ………….…………… …………......5 

5 a. Pollen grains asymmetric…………….. ................................... ………………7 

5 b. Pollen grains symmetric ........................................................... ……………....6 

6 a. Pollen grains apolar……. ............................................... Chamaedorea elegans 

6 b. Pollen grains heteropolar 

       (i) Exine psilate…………….. .................................................. . Cocos nucifera 

       (ii) Exine reticulate… ............... ……………….…………….  Roystonea regia 

7 a. Pollen grains isopolar 

      (i) Exine regulate………………………………………Ptychosperma macarthuri 

      (ii) Exine psilate………………………………….……. Arenga porphyrocarpa 

7 b. Pollen apolar..................................................................................................... 8 

8 a. Pollen para-isopolar 

       (i) Exine annulate ..................................................................... Pinanga gracilis 

       (ii) Exine reticulate ............................................................... Livistona australis 

8 b. Pollen isopolar 
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      (i) Exine verrucate ................................................................ Borassus flabellifer 

      (ii) Exine echinate ........................................................................ Nypa fruticans 

      (iii) Exine faveolate ............................................................. Pritchardia pacifica 

      (iv) Exine regulate .................................................................. Latania loddigessi 

      (v)  Exine psilate 

              (a) Pollen prolate in equatorial view .................................... Caryota urens 

              (b) Pollen elliptic in equatorial view ............................... Adonidia merrilii 

      (vi) Exine reticulate  

               (a) Pollen elliptic to oval  .............................................. Phoenix sylvestris 

               (b) Pollen prolate to spheroidal ........................................ ………………9 

9 a. Pollen radially symmetrical .................................................. Phoenix roebelenii 

9 b. Pollen bilaterally symmetrical....................................................Caryota obtusa 

 

6.9.2. DESCRIPTION OF POLLEN 

6.9.2.a.  Wallichia densiflora Mart.  

Pollen is disulcate, isopolar, bilaterally symmetrical, EV: Elliptic; PV: Circular,sulci 

long, extending almost pole to pole; exine striate. Polar axis: 23.27µm; Equitorial 

diameter: 17.48µm; length of sulci: 19.22µm. 

6.9.2.b. Nypa fruticans Wurmb  

Monosulcate grains, isopolar, radially symmetrical, EV: Prolate; PV: Circular, sulci 

long, narrow, almost extending end to end; exine echinate. Polar axis: 39.78µm; 

Equitorial diameter: 30.15µm; length of sulci: 22.49µm. 

6.9.2.c. Roystonea regia (Kunth) O. F. Cook  

Monosulcate grains; monad, hetropolar, asymmetric, EV: Sub-prolate, sulci long, 

broad, extending almost end to end, narrow tapering ends; exine: reticulate; Equitorial 

diameter: 19.28µm; length of sulci: 27.11µm. 

 



246 

6.9.2.d. Latania loddigessi Mart.  

Grain is monad, monosulcate grains, isopolar, radially symmetrical, EV: Ellipsoidal, 

sulci long, extending end to end. Exine regulate; Equitorial diameter: 22.02µm; polar 

axis: 27.55µm; length of sulci: 25.91µm; exine thickness: 1.85µm. 

6.9.2.e. Livistona australis (R. Br.) Mart.  

Monosulcate grains, para-isopolar; bilaterally symmetrical, EV: Spheroidal; sulci long; 

spirally coiled, exine reticulate. Equatorial diameter: 22.79µm; length of sulci: 28.72 

µm; thickness of exine: 2.06µm 

6.9.2.f. Phoenix roebelenii P.R. O’Brien  

Pollen is monosulcate; isopolar, bilaterally symmetrical; EV: Prolate to spheroidal; 

sulci long extending pole to pole; broad in the middle; narrow towards the end. Exine 

reticulate; Equitorial diameter: 30.75µm; exine thickness: 2.70µm. 

6.9.2.g. Caryota urens L.  

Monosulcate grains, isopolar, radially symmetrical. EV: Prolate; PV: Circular; sulci 

long, narrow, extending pole to pole; exine: psilate: Equitorial diameter 13.83µm; Polar 

axis: 22.77µm, length of sulci: 11.41µm. 

6.9.2.h. Daemonorops jenkinsiana (Griff.) Mart.  

Grain is disulcate; monad; isopolar; bilaterally symmetrical; EV: Ellipsoidal; exine 

regulate; sulci long, extending pole to pole; Equitorial diameter: 14.45µm; Polar axis: 

length of sulci: 15.04µm; exine thickness: 1.55µm. 

6.9.2.i. Areca triandra Roxb. ex Buch.-Ham  

Monad, monosulcate, para-isopolar; bilaterally symmetrical; EV: Elliptical: PV: Sub-

circular; sulci long, broad, extending almost end to end; exine: annulate; Equitorial 

diameter: 20.27 µm; Polar axis: 41.83µm; length of sulci: 33.35µm; exine thickness: 

1.83µm. 

6.9.2.j. Ptychosperma macarthurii H.Wendel  
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Monosulcate grains; monad; isopolar; asymmetric; EV: Elliptic; PV: Spheroid; sulci 

long, extending end to end, broad; exine: regulate; Equitorial diameter: 29.75µm; Polar 

axis: 32.27µm; length of sulci: 38.36µm; exine thickness: 2.41µm. 

6.9.2. k. Pritchardia pacifica Seem & H.Wendel  

Monosulcate grains; isopolar; bilaterally symmetrical; EV: Oblate: PV: Bean shaped; 

sulci long, narrow; exine: faveolate; Equitorial diameter: 26.35µm; Polar axis: 

31.36µm; length of sulci: 38.36µm; exine thickness: 1.12µm. 

6.9.2.l. Licula peltata Roxb. ex Buch.-Ham.  

Disulcate grains; monad; isopolar; bilaterally symmetrical; EV: Elliptical; PV:  

Triangular; sulci long; exine: regulate; Equitorial diameter: 13.81µm; length of sulci: 

33.98µm; exine thickness: 1.17µm. 

6.9.2. m. Cocos nucifera L. 

Monosulcate grains; heteropolar; asymmetric; EV: Oblate; PV: Spheroidal to 

triangular; sulci long, extending almost pole to pole; broad in the middle, gradually 

tapering towards the end; exine: psilate; Equitorial diameter: 29.24µm; Polar axis: 

33.78µm; length of sulci: 36.63µm; exine thickness: 2.19µm. 

6.9.2.n. Dypsis lutescens (H. Wendl.) Bentje & J. Dransf.  

Disulcate grains; isopolar; asymmetric; EV: Oblate; PV: Circular o spheroidal; sulci 

long; extending end to end; exine striate; Equitorial diameter: 21.84µm; Polar axis: 

35.53µm; length of sulci: 36.44µm; exine thickness: 1.02µm. 

6.9.2.o. Areca catechu L.  

Monosulcate grains; apolar; radially symmetric; EV: Oblate; PV: Circular to 

spheroidal; sulci long; broad; exine: echinate; Equitorial diameter: 26.19µm; Polar axis: 

31.69µm; length of sulci: 24.19µm; exine thickness: 1.05µm. 

6.9.2.p. Phoenix sylvestris (L.) Roxb.  

Monosulcate grains; isopolar; bilaterally symmetrical; EV: Elliptic to oval; PV: Kidney 

shape; sulci long; extending end to end; exine: reticulate; Equitorial diameter: 

27.23µm; Polar axis: 32.17µm; length of sulci: 34.06µm; exine thickness: 2.18µm. 
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6.9.2.q. Arenga porphyrocarpa (Bl. ex Mart.) H. E. Moore  

Monosulcate grains; isopolar; asymmetric; EV: Elliptic; sulci long; extending from pole 

to pole; narrow; exine: psilate; Equitorial diameter: 30.78µm; length of sulci: 31.76µm; 

exine thickness: 0.97µm. 

6.9.2.r. Caryota obtusa Griff.  

Monosulcate grains; isopolar; bilaterally symmetrical; EV: prolate to spheroidal; PV: 

Elliptic; sulci long; exine: reticulate; Equitorial diameter: 13.58µm; Polar axis: 

26.55µm; length of sulci: 11.50 µm. 

6.9.2.s. Chamaedorea elegans Mart. 

 Monosulcate grains; apolar; asymmetric; EV:  Elliptic; PV: Triangular; sulci long, 

narrow, extending end to end; exine: psilate; Equitorial diameter: 27.35µm; Polar axis: 

30.17µm; length of sulci: 30.09µm. 

6.9.2.t.Calamus guruba Buch.-Ham. ex Mart.  

Disulcate grains; heteropolar; bilaterally symmetric; EV: Sub-prolate; sulci long, broad, 

extending end to end; exine; psilate; Equitorial diameter: 26.54µm; length of sulci: 

15.31µm; exine thickness: 2.93µm. 

6.9.2.u. Calamus arborescens Griff.  

Pollen disulcate; heteropolar; asymmetric, ellipsoidal in equatorial view; exine psilate, 

aperture narrow; Equitorial diameter: 24.44µm; length of sulci: 20.76µm. 

6.9.2.v. Adonidia merrilli (Becc.) Becc.  

Monosulcate grains; bilaterally symmetrical; isopolar; ellipsoidal in Equitorial view; 

exine psilate; aperture long, broad, extending end to end; Equitorial diameter: 25.05µm; 

length of sulci: 29.50µm; exine thickness: 1.46µm.  

6.9.2.w. Borassus flabellifer L. 

Monosulcate; isopolar; bilaterally symmetrical, elliptical in equatorial view, sub-

circular in polar view; exine verrucate; Equitorial diameter: 24.63µm; length of sulci: 

25.85µm; exine thickness: 1.45µm.                         



249 

 

6.10. Fruit Ripening  

After the pollination, ovaries get fertilized and finally modified into fruits. Usually, the 

pollination occurs during March to April but 19 palms were recorded of which 9 

species shows flowering and fruiting period during April to July and rest of the 11 

species from August to November. There are 6 species like Caryota urens, Caryota 

mitis and Caryota obtusa, Wallichia densiflora, Wallichia disticha, Wallichia triandra 

and Wallichia caryotoides those exhibit their fruiting phase once in a lifetime. 

6.11. Palm Seed Germination 

In field observation, it has been recorded that in West Bengal most of the palm seeds 

germinate and the minute embryo in the seed grows, the single cotyledon (seedling 

leaf) never expands and functions like a green assimilating blade, but remains partially 

or wholly enclosed within the seed itself and function as a hustorium to absorb nutrients 

of the endosperm. This special function of the cotyledon continues till the seedling is 

capable of uptaking nutrients from the soil by its own root system. 

6.12. Dormancy in Palm Seeds 

Unlike dicotyledonous seeds where dormancy is a natural process, in palm there is no 

true period of dormancy. The embryo which is embedded in the endosperm close to the 

seed coat dries up quickly and becomes incapable of germination if favorable condition 

does not prevail. Hence the period of dormancy of palm seeds is the length of time 

required to complete drying of the embryo after maturation of seed. The exact period of 

‘dormancy’ is difficult to record because several internal and external factors are 

responsible for it. Among the internal factors, the thick endocarps cover delays drying 

process of the embryo. It has been found that the palms of the subtropical areas where 

there are marked seasonal changes, the embryo remains viable for a longer period, 

whereas in the humid tropics due to absence of seasonal change, the embryo looses 

viability quickly.  

6.13. Types of Palm Seed Germination 

According to the amount of extension of the cotyledonary structures following types of 

germination can be broadly recognized. 
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6.13.1. Remote Ligular 

In this type of germination the cotyledonary petiole and the sheath with the ligule 

extend carrying the embryo out of the seed. The young seedling develops through the 

ligule. The remote ligular germination (Fig. 68) is common in most Coryphoid genera 

of palms. In Borassus, Hyphaene and Lodoicea the cotyledonary sheath may grow upto 

several meters into the ground before the development of shoot and roots. In Borassus 

flabellifer a succulent primary leaf is formed under the ground and is eaten as 

vegetable. Among 50 indigenous seedlings, 37 species  has been recorded with remote 

ligular germination (Table. 21) e.g. Caryota urens, C. obtusa, Cocos nucifera, Arenga 

micrantha, Wallichia carytoides etc. On the other hand among 47 introduced palms, 25 

species shows adjacent ligular germination e.g. Dypsis lutescens, Ptychosperma 

macarthurii, Vitchia merrillii, Bractris major, Elaesis guieensis etc. 

Table 21: Seedling with Remote germination and treatment 

Name Humidity Required  

water 

Required 

sunlight 

Suitable 

temperature 

Germination 

date 

Caryota maxima 50% Water lover Part shade to 

full sun 

0º C~45ºC 6 - 12 months 

Caryota mitis 50% Water lover Full shade or 

full sun 

10ºC~45ºC 6 - 12 months 

Caryota urens 50% Water lover Part shade to 

full sun 

0ºC~40ºC 90-120 Days 

Licuala grandis 80% Water lover Full shade or 

full sun 

15ºC~45ºC 45 - 60 days 

Livistona 

jenkinsiana 

70% Regular 

watering 

Full shade or 

full sun 

0ºC~40ºC 4 - 6 weeks 

Livistona 

speciosa 

60-70% Regular 

watering 

Gradual sun 0ºC~40ºC 4 - 6 weeks 

Phoenix rupicola. 40% Water 

periodically 

Full sun 0ºC~40ºC 2 - 4 weeks 

Phoenix acaulis 40% Water 

sparingly 

Full sun 0ºC~45ºC 2 - 4 weeks 

Phoenix robelenii 40% Water 

periodically 

Part shade to 

full sun 

10ºC~45ºC 2 - 6 weeks 

Phoenix 

sylvestris 

50% Unfussy as to 

degree of 

watering 

Full sun 0ºC~50ºC 2 - 4 weeks 

6.13.2. Adjacent Ligular 

In most palm genera of the subfamilies, Arecoideae and Calamoideae, the cotyledonary 

sheath does not grow longer but remain close to the seed and the young seedling leaves 
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develop through the adjacent ligule. Among 50 indigenous palms seedlings 15 were 

recorded with adjacent ligular germination namely Licuala peltata, Livistona 

jenkinsiana, Trachycarpus martianus, T. fortunei etc. (Table 22). On the other hand 

among 47 introduced palms 22 were adjacent ligular, they are Dypsis lutescens, 

Ptychosperma macarthurii, Vitchia merrillii, Bractris major, Elaesis guieensis etc. 

 

Fig. 68: Different types of Palms seedling  

Table 22: Seedling with Adjacent germination 

Name Humidity Water 

Requirement 

Requirement 

of Sunlight 

Suitable 

Temperature 

Date of 

Germination 

Archontophoenix 

alexandrae 

60% Regular 

water can 

withstand 

flooding well 

Partial shade 

to full 

sunlight 

10ºC~40ºC 4 - 12 weeks 

Areca catechu 60% Plenty of 

water 

Semi shaded 

sites to full 

sunlight 

15ºC~40ºC 45 - 60 days 

Areca triandra 70% Water lover Partial shade 

to full sun 

30ºC~35ºC 2 - 4 months 

Arenga pinnata 60% Adequate 

water 

Partial shade 

to full sun 

20ºC~40ºC 2 - 6 weeks 

Bentinckia 

nicobarica 

60% Water lover Partial shade 

to full sun 

10ºC~40ºC 2 - 3 months 
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Carpentaria 

acuminata 

50% Water lover Partial shade 

to full sun 

8ºC~10ºC 2 - 3 months 

Chamaedorea 

catractarum 

70% Water lover Full shade to 

part  sun 

15ºC~40ºC 2 - 4 months 

Cyphophoenix 

fulcita 

80% Water lover Full shade to 

part sun 

 3 - 5 months 

Dypsis decaryi 30% Water 

sparingly 

Full sun 5ºC~50ºC 2 - 3 months 

Dypsis  fibrosa 40% Water 

sparingly 

Full sun 10ºC~50ºC 2 - 4 months 

Dypsis leocomalla 40% Water 

sparingly 

 

Full sun to 

partial shade 

10ºC~50ºC 

 

2 - 4 months 

 

Dypsis lutescence 50% Water lover 

 

Part shade to 

full sun 

10ºC~50ºC 

 

2 - 4 months 

 

Adonidia merrillii 

 

80-90% 

 

Requires 

moist but 

well drained 

soil 

Full sun to 

partial shade 

 

22ºC~32ºC 

 

 

Ptychosperma 

macarthurii 

50% Lives in or 

near water 

Part shade or 

full sun 

10ºC~45ºC 

 

2 - 3 months 

 

Roystonea  regia 

 

50% Regular 

watering 

Full sun 

 

10ºC~40ºC 

 

3 - 4 months 

 

Wodyetia 

bifurcata 

 

40% 

 

Regular 

watering but 

can tolerate 

drought 

conditions 

Full sun 

 

15ºC~45ºC 

 

1 - 3 months 

 

 

 

Table 23: Phenology, Life forms, Habit groups and modes of Pollination for palms of 

West Bengal (Flowering Calendar) [Abbreviation used: LTSP = Large Tall- Stemmed Palm, 

LLMSSP = Large Leaved Medium Short Stemmed Palm, MSP = Medium Size Palm, M/SPSS = 

Medium/Small Palms with Short Stem, SP = Small Palm, LAP = Large Acaulescent Palm, SAP = Small 

Acaulescent Palm, cp/CP = Climbing Palm, CFP = Cluster Forming Palm, UP = Underground Palm] 

 

Taxa Life  

forms 

Habit  

grou

ps 

Germinati

on 

Flowering Fruiting 

Areca triandra Roxb. LLMSS

P 

CFP AL Feb – Jun Sept – Nov 

Areca catechu L. LLMSS

P 

CFP AL Throughout the year 

Areca nagensis Griff. LLMSS

P 

CFP AL Mar – Jun Sept 

Arenga nana Griff. LLMSS

P 

CFP AL Mar  Apr 

Borassus flabellifer L. LTSP CFP RL Mar – Apr July – Sept 
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Calamus 

acanthospathus Griff. 

cp CP AL Mar – Apr Aug – Nov 

Calamus erectus Roxb. cp CP AL July – Aug Nov – Dec 

Calamus flagellum 

Griff. 

cp CP AL June Sep – Oct 

Calamus floribundus 

Griff. 

cp CP AL Apr – May June 

Calamus gracilis Roxb. cp CP AL Apr – May Nov 

Calamus guruba Buch- 

Ham 

cp CP AL Nov – Dec Apr – May 

Calamus hookerianus 

Becc. 

cp CP AL July – Aug Apr – May 

Calamus inermis  

Anders. 

cp CP AL Unknown 

Calamus khasianus 

Becc.  

cp CP AL Nov – Dec Apr – May 

Calamus kingianus 

Becc. 

cp CP AL Nov – Dec Feb – 

March 

Calamus latifolious 

Roxb. 

cp CP AL July Feb 

Calamus leptospadix 

Griff. 

cp CP AL May – June Mar – Oct 

Calamus longisetus 

Griff. 

cp CP AL Nov – Dec Apr – May 

Calamus nambariensis 

Becc. 

cp CP AL July Feb  

Calamus speudoerectus 

Mondal, Basu & 

Chowdhury 

cp CP Al Dec – Feb  Feb – May  

Calamus tenuis Roxb. cp CP AL Sept – Oct Apr – May 

Calamus viminalis 

Willd. 

cp CP AL Nov – Dec Apr – May 

Caryota mitis Lour. LTSP CFP RL Palm flower once in its 

lifetime 

Caryota obtusa Griff. LTSP CFP RL Palm flower once in its 

lifetime 

Caryota urens L. LTSP CFP RL Palm flower once in its 

lifetime 

Cocos nucifera L. LTSP CFP AL Throughout the year 

Corypha macropoda 

Kurz 

LTSP CFP AL once in its lifetime 

Corypha taliera Roxb. LTSP CFP AL once in its lifetime 

Corypha umbraculifera 

L. 

LTSP CFP AL once in its lifetime 

Corypha utan Lamk. LTSP CFP AL once in its lifetime 

Daemonorops 

jenkinsiana Mart. 

cp CP RL July  Apr 

Daemonorops teraiensis 

Mondal & Chowdhury 

cp CP RL Mar – May Apr – June 

Licuala peltata Roxb. M/S UP RL Sept – Nov Apr – May 
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PSS 

Livistona jenkinsiana 

Griff 

M/S 

PSS 

CFP RL Feb – 

March 

Sept – Dec 

Nypa fruticans Wurmb. LAP UP AL Sept – Nov May – Jun 

Phoenix acaulis Buch-

Ham. ex Roxb. 

SAP UP RT Jan – May  

 

June 

Phoenixloureirii Kunth SAP UP RT Jan Aug 

Phoenix paludosa Roxb.  M/S-

PSS 

UP RT June – Jan  Feb 

Phoenix rupicola 

Anders. 

LTSP CFP RT Apr/March Sept 

Phoenix sylvestris (L.) 

Roxb. 

M/S 

PSS 

CFP RT Dec – Jan  Apr – June 

Pinanga gracilis 

(Roxb.) Bl. 

M/S 

PSS 

UP AL June – Sept Jan 

Pinanga griffitiihii Mart. M/S 

SSP 

UP AL Mar   May 

Plectocomia assamica 

Griff. 

cp CP AL Mar  May 

Plectocomia bractealis 

Becc. 

Cp CP AL Unknown 

Plectocomia himalayana 

Griff. 

Cp CP AL Mar – May Not known 

Plectocomia khasiyana 

Griff. 

cp CP AL Unknown 

Trachycarpus martianus 

(Wall. ex Mart.) Wendl. 

LTSP CFP RT Mar – Apr Aug – Sept 

Trachycarpus fortune 

(Hook.) Wendl. 

LTSP CFP RT Mar – May Not Known 

Trachycarpus latisectus 

Spanner, Noltie & 

Gibbons 

LTSP CFP RT Mar – Apr   Aug – Sept. 

Wallichia  caryotoides 

Roxb. 

SAP UP AL Palm flower once in its 

lifetime 

Wallichia  oblongifolia 

(Griff.) Mart. 

SAP UP 

 

AL Palm flower once in its 

lifetime 

Wallichia disticha 

Anders. 

MSP CFP AL Palm flower once in its 

lifetime 

 

6.14. Propagation of palms 

Palms are generally propagated by seeds, but they are also propagated by vegetative 

means such as by rhizomes, suckers etc. Seeds are the only means of propagation in all 

palms that have single stem with one terminal bud. Like many other monocot plants, 

palms cannot be grafted or budded or propagated by using some portion of the stem as 

cutting. 
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6.14.1. Propagation by Seed 

Propagation by seed is the easiest, cheap and predictable method for all palms except 

those where seeds are not obtainable. The date palm (Phoenix dactylifera, P. sylvestris) 

although produces quantity of seeds and propagated by suckers for retaining parental 

characters of superior genotypes which otherwise deteriorate if propagated by seeds. 

Seeds can be sown in seed beds or in pots in a soil mixture approximately 6 – 18 cm 

deep. Only the fully ripe and freshly harvested seeds should be taken for germination.  

Palm seeds that germinate in adjacent ligular type can be sown without difficulty in any 

type of seed bed or seed pan depending on the number and size of the seeds to be sown. 

Seeds should not be sown too deep into the soil, the best result is obtained if seeds are 

sown about 1 cm below the surface. If the seeds are fresh no soaking with water is 

necessary, seeds should be cleaned, removing the fibre and the pulp. Seeds that throw 

longer sheaths should not be sown in beds or in deep pots because once germinated 

seedling cannot be taken for transplantation. Excepting Latania, all other Borassoid 

palms should be sown in a shallow pot keeping the seeds half buried. The giant 

Lodoicea maldivica (Giant Double Coconut) seeds cannot be sown in a standard sized 

seed pan. Moreover as the seed throws out several meter long sheath before producing 

first leaf and root, it is impossible to dig out the seedling from the nursery bed, without 

causing fatal injury to the young plant. Hence Lodoicea seed should always be sown 

directly at the spot where this giant palm is to be grown. For achieving success ground 

preparation is necessary so that the sheath can grow easily into the soil then turns up 

with its shoot. 

The giant Lodoicea maldivica palm at the centre of the Large Palm House of the AJC 

Bose Indian Botanic Garden, Howrah was grown in this manner where the seed sown 

in 1894. For raising Nypa fruticans seedlings in the nursery, the best result can be 

obtained if the mature fruit are sown in mud with their stigmatic side half buried. For 

steady growth of the seedlings there should be water above the mud bed. It is not 

necessary that the water should be saline. There are some gardens in India 

(Theosophical Society’s Garden in Adyar, Madras and raj Bhavan Garden in Kolkata) 

where Nypa palms were raised and grown successfully in sweet water surroundings. 
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6.14.2. Vegetative Propagation 

Some genera and species of palm have suckering or clumping habit. These palms over 

a period of time develop several stems (shoot) which are joined at the base below the 

ground or at the ground level. In some species of Calamus, Bactris, Raphis, the 

underground stems produce several shoots away from the main stem and from a huge 

colony.  

Palm clump to be separated or splitted for taking out suckers needs careful examination 

for ascertaining whether the parent plant has sufficient number of suckers and healthy 

enough to sustain the stress of injury of splitting or severing of suckers. The suckers 

that have developed roots should normally be selected for separating from the parent 

plant. In stoloniferous palms, a portion of the underground stem along with the shoot 

may be separated. In some clustering palms adventitious roots develop from the nodes 

above the soil. By putting moist leaf mould around these roots and covering the ball of 

leaf mould with polythene film enhance development of more roots. The shoot along 

with the roots can be taken and planted as a new plant. By these methods it is possible 

to separate stems of Hydriastele microspadix, Ptychosperma macarthurii 

Rhopaloblaste singaporensis, Raphis excelsa, R. humilis, Areca triandra, Licuala 

spinosa, Dypsis lutescens, and several cluster forming slender palms (Fig. 69,70,71,72). 

6.14.3. Bulbil Shoots 

In exceptional cases, in some palms, the entire inflorescence or individual rachilla or 

the male and female flowers transform into vegetative shoots, popularly called as bulbil 

shoots. Instances of such bulbil shoot production were recorded in following palms e.g. 

Arenga pinnata, A. engleri, Areca catechu, Borassus flabellifer, Dypsis lutescens, 

Cocos nucifera, Coccothrinax argentea, Elaeis guineensis, Phoenix sylvestris, P. 

rupicola.  
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Fig. 69: A. Licuala grandis Wendl. B. Mature fruits of L. grandis C. Seeds D. 

Seedlings with seed bed E. Different size of seedlings F. Measurement of seedlings 
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Fig. 70: A. Seeds of Phoenix dactylifera L.  B. Measurement of seeds C. Sprouting 

stage of Seed D. Seedlings in the seed bed E & F. Measurement of the seedling 
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Fig. 71: Various stages of the seeds germination process of Phoenix sylvestris Roxb. 
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Fig. 72: A & E. Seeds with seedlings of Veitchia merrillii Becc.  B. Ripe fruits of 

Ptychosperma macarthurii (Wendl) Nichols. C. Seedlings of Phoenix acaulis Buch–

Ham ex Roxb.  D. Terminal inflorescence in Dypsis lutescens Wendl.  (Abnormal 

condition) F. Seedlings of Dypsis lutescens Wendl.  
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Fig. 73: Pollens photograph under compound microscope and scanning electron 

microscope (SEM) A-A1. Areca catechu L.  B-B1. Areca triandra Roxb. C-C1. 

Phoenix dactylifera L. D-D1. Phoenix sylvestris Roxb. E-E1. Calamus erectus Roxb. 

F-F1. Cocos nucifera Linn.  G. Borassus flabellifer L.  H. Daemonorops jenkinsiana 

(Griff.) Mart. I. Calamus acanthospathus  Griff.  
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Fig. 74: Photographs of palm pollens under LM: 1. Wallichia densiflora Mart.  2. Nypa 

fruticans Wurmb. 3. Roystonea regia (Kunth) Cook 4. Latania loddigessi Mart. 5. 

Livistona australis  R.Br. 6. Phoenix roebelenii Brien. 7. Caryota urens L.  8. 

Daemonorops jenkinsiana (Griff.) Mart. 9.  Areca triandra Roxb. 
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ETHNOBOTANY – 7  

7.1. Introduction 

Human beings were very much dependent on plants for livelihood since their origin. 

Palms and cane is one such important group of plants used by people mainly for their 

sustenance since the beginning of civilization. In addition to their food, fodder, house 

building materials, hunting, fishing and war equipments, different parts of palms and 

canes have been used in a big way. They are also used for the prevention and cure of 

various ailments of both the human and the domestic animals. Even the pre-historic 

man felt the needs of plant medicines to get relief from their various bodily 

discomforts. With the advent of human civilization, many systems of therapy have been 

developed primarily based on plants. Ayurveda, Homeopathy, Siddha, Unani etc. are 

different traditional systems of medicines developed in India by different group of 

peoples. This plant based traditional medical system continued to provide the primary 

health care to more than three quarters of the world’s population. In India, the uses of 

palms for medicinal treatment were started dates back to 5000 years B.C. Palms also 

forms the very source of processed food and commodities.   

Along with the advancement of the civilization the society has been frequently facing 

the new diseases causing entities. It require many more formulations or medicines to 

tackle with such situations. Ethnobotanical studies plays lead role for new drugs 

development. Various authors (Kirtikar and Basu 1935, Chopra et al. 1956, Molla and 

Roy 1985, Das and Mandal 2003) had prepared lists of Indian medicinal plants used to 

treat various ailments by different communities in varied topographic locations of 

India. Now- a- days survey for the documentation of knowledge on traditional medicine 

in different parts of the world are given more importance. From West Bengal also 

numerous such works have been publishing regularly and compilation of such 

knowledge are found in various popular published literatures (Biswas and Chopra 

1956; Hajra and Chakraborty 1981; Aditya et al. 1988; Jain 1991 and 1966; Asolkar et 

al. 1992; Pandey et al. 2002; Misra and Dash 2002; Dubey et al. 2002; Rai and Bhujel 

2002; Sarkar 2011; Chowdhury 2009, 2012 2015; Chowdhury and Mukherjee 2010, 

2012; Mondal and Chowdhury 2016; Basak et al.  2018).  
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The ethno botanical investigation relates the usage of the plants/ plant parts as 

medicine, food, divination, cosmetics, textiles, dyeing, building materials, tools, 

clothing, rituals, and music, hunting instruments and their management in their social 

life. 

7.2. Definition of Ethno botany 

The name Ethnobotany was coined by Harshberger in 1896 (‘ethnokos’ meaning ‘the 

human race’ and ‘botany’ means the ‘Plant Science’). Ethnobotany is the study of the 

relationship between people of primitive societies and their plant environment. 

Wickens (1991) distinguished ethno botany from economic botany by considering 

ethnobotany as ‘the study of useful plants prior to their eventual domestication and 

commercial exploitation’. 

7.2.1. Ethno botany in India  

India with its diverse flora coupled with the large numbers of aboriginal tribes (>550), 

inhabiting different remote and forested pockets in the country. These tribes provide 

immense scope to the ethno botanists to work with and to record their age old 

sustaining traditional knowledge. They include major tribes like Santal, Munda, 

Gorkha, Mahato, Bando, Oraon, Chenchus, Naga, Mompa, Saora, Karbis, Sarasia, 

Irulus, Kharia, Baigas, etc. Along with some degenerating communities like Great 

Andamanies, Ongae Birhore,, Jarawa, Toda, Sentinelese, Shompen, Toto, Asur, Lodha 

etc. These people can utilize the resources without disturbing the extremely delicate 

balance in the ecosystem. 

7.2.2. Scope of Ethno botany in the Study Area 

Vincent Smith (1976) called India as the ethonological museum of the world and some 

parts of West Bengal i.e., Western plateau and North Bengal plains and Himalaya are 

very rich in ethnic communities. During tea plantations in the terai and duars areas by 

the Britishers, thousands of labourers were brought from Jharkhand, Bihar and Nepal 

and this influx of new people changed the demographic features and conditions of the 

area. There are not less than 36 different stocks of people in the study area of whom the 

most prominent tribes are Toto, Rava, Mech, Dhimal, Santal, Munda, Malpahari, 

Oraon, Murmu, Mahato,  Lepcha, Sherpa, Khas, Mangar, Sunar, Newar, Kami, Damai, 

Darji, Kirat ,Dukpa, Tamang, and Malpahari mostly residing at forested villages.  
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7.3. Result: 

As per world’s food source three most important plant families are grass family 

(Poaceae), the legume family (Fabaceae) and the palm family (Palmae/ Arecaceae). 

The utility of these three plant families are known to human kind since the ancient 

time. The indigenous people of the tropical world from the preindustrial period had an 

intimate relationship with the natural resources of their environment. Wild and 

cultivated plants and wild and domesticated animals both provided all the food and 

other needed for living. Palms occupy a very important position among all economic 

plants, as they are one of the major sources of man’s food.  

The life of man needs innumerable materials for their survival. All these materials were 

collected from nature in previous days. But with developments of science and 

technology today man started using artificially made synthetic or modified materials. 

But, in tribal life even in present day the importance of naturally produced materials 

forms the main resources for their survival. During this dissertation a huge data were 

recorded and for easy understanding and description of all the recorded information 

were grouped under some categories like (i) Edible palms (ii) Fodder palms (iii) 

Medicinal palms (iv) Fencing and House Building palms, (v) Ornamental and 

Decorative palms, (vi) Multipurpose useful palms (Fig. 75). 

A total 51 species covering 19 genera of the family Arecaceae of vascular plants have 

been recorded through the present ethno-botanical study on the ethnic and common uses 

of palms by tribal and other traditional people. The survey shows the importance and 

impact of the palms flora on the sustenance of their life. They use palm products not just 

to meet their daily basic needs but also as esthetic and to fulfil their religious sentiments.  

7.3.1 Edible palms: Plants are eaten mainly in two ways, cooked or uncooked (raw). 

While plants are eaten cooked then those are generally referred as ‘shak’ or ‘saag’ 

(leafy vegetable), (Chowdhury 2014). However, for all the recorded palms edible parts 

are not leafy twigs or leaves. The cooking method is also different for different plants 

and taken in different sections of a meal taking period. On the other hand, there is no 

such overall terminology for those which are eaten uncooked.  

Most of the areas of Darjeeling Himalaya, Terai, Duars and Gangetic delta regions are 

basically remote. The peoples of these areas are mostly tribal who are really very poor 
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and needy and depend upon the various wild natural edible botanicals in their nearby 

wilderness. Different parts of palms and canes are used as edible. 

7.3.1. a. Tender shoots: The terminal bud or ‘cabbage’ of Phoenix sylvestris, 

Cocos nucifera, Borassus flabellifer, Arenga micrantha are edible as salad and 

very young etiolated leaves, petiole and the pith of the young stem, are 

occasionally taken as soup. However, the removal of bud terminates the life of 

the palm. They are said to be relished as a pickle preserve by the rural tribes of 

the Himalayan region of the Darjeeling district. Tender shoots of Caryota 

urens and Caryota obtusa are edible and consumed as vegetable. Soft tissues 

of upper part of the stem (vascular region) of Phoenix sylvestris, Phoenix 

dactylifera, Cocos nucifera and Borassus flabellifer are used as cabbage for 

vegetable by the local people of Gangetic delta, Western plateau, North and 

South Bengal plains. The species of Calamus, Daemonorops and Plectocomia 

are the most interesting palms that are not growing abundantly, but now-a-days 

some of the species are being cultivated almost throughout the North Bengal, 

starting from Malda to Alipurduar. Calamus tenuis, Calamus guruba, Calamus 

floribundas and Daemonorops jenkinsiana are mostly valuable rattans for their 

use as vegetables in this region. The highly nutritious tender shoots of 

Plectocomia himalayana, P. assamica, Daemonorops jenkinsiana, D. 

teraiensis, Calamus erectus C. acanthospathus are eaten as raw vegetable at 

remote areas of Darjeeling and Kalimpong districts. 

7.3.1.b. Starchy sap: The fresh sap of Arenga pinnata, Phoenix sylvestris, 

Borassus flabellifer, Caryota urens, Nypa fruticans are very popular drink as 

fresh sweet and /or as fermented form in Bengal plains. One litre of sap under 

proper oxidation may yield as much as one litre of four percent vinegar. 

Caryota urens is locally known as kittul palm, when it starts flowering by the 

emergence of inflorescence, the peduncle is severed and from the cut end of the 

peduncle yields plentiful supply of sweet sap until the peduncle gets dried up. A 

tree produces huge quantity of sweet sap from the subsequently developed 

inflorescences for a period of 4–7 years until the tree dies. The fermented sap 

contains enough vitamins and protein. Phoenix sylvestris is one of the most 

useful semi wild or wild palms in most of the drier parts of India. Freshly 

obtained sap of this semi wild date palm is clear as water having 12–15% sugar 
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and is delicious drink rich in vitamins. Application of lime in the collecting pot 

delays the fermentation of the sap. When sweet sap is boiled and gradually 

become condensed to form a semi-solid product which is consumed in various 

ways. After sufficient boiling, sweet sap condensed into palm sugar blocks 

known in local language as Patali (Fig. 76). This patali is at the present market 

rate is about Rs 200.00 per kg, more expensive than refined cane sugar. On an 

average a full grown Phoenix sylvestris tree in one season from November to 

February yields sufficient quantity of sap, which after boiling, produces about 

40 kg of patali at present rate valued about Rupees 8000/- depending on 

flavours (Basu 2012). For collection and processing of sugary sap and for 

marketing the end product, several village level artisans and traders are involved 

to run their livelihood solely by the utilization of this very common semi wild 

palm. The tappers of Phoenix palms are locally called as ‘Sewli’.  Sap tapping 

from a date palm is a risky job, now a day’s young villagers are not get tempted 

to work as Sewli as a result sap collection is getting reduced during tapping 

season. In West Bengal, Basirhat and Taki of North 24 Paraganas are well 

known for production of best quality patali. Borassus flabellifer is particularly 

associated with the Tamils of South India, who have found extensive uses of it 

since ancient times. The main use of this palm is in making jaggery or 

fermented into toddy and Patali/sugar cake (Fig. 76). Many village level artisans 

are thriving on this jaggery making industry. In Palmyra palm sweet sap is 

collected by cutting off the upper part of the peduncle, therefore the tapping 

season commences with the flowering season from February to July. Nypa 

fruticans is a useful mangrove species in West Bengal particularly in coastal 

region of Sundarbans. A lot of palm species including Nypa have been tapped 

throughout the coastal region for the production of fresh juice, syrup, fermented 

drinks, raw and refined sugar. Nypa fruticans is also most valuable for its sweet 

sap that tapped from the young stalks of the inflorescence. During observation 

the rural tribe of Sundarban reported that the tapping normally starts from the 

Nypa fruticans shoots after 3–5 years and continues up to 14–16 years. The 

highest yielding of sweet sap was reported from 9–12 years of mature shoots. 1 

kg molasses of Nypa was produced from 6–9 liters of sap. However, it was 

observed that 8–12 % of the poor farmers or tribal peoples tapped the stems for 

wine. 
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7.3.1.c. Fruit: Fruit of various species of palms and canes are rich in nutrients 

and different parts of fruits like pulp, seeds, endosperms are mainly edible. 

Fruits of Phoenix sylvestris, Brahea edulis, Phoenix dactylifera, Elaeis 

guineensis, Serenoa repens, Butia capitata, Areca catechu, Astrocaryum 

huicungo, Jubaea chilensi, Dypsis lutescens, Chamaerops humilis and Salacca 

secunda are highly nutritious for birds as well as human beings. Immature 

harvested seeds of Nypa fruticans have a tasty creamy flavour. Seeds Calamus 

erectus, Calamus flagellum, Calamus pseudoerectus, Calamus longisetus, 

Daemonorops jenkinsiana and D. teraiensis, Plectocomia assamica, P. 

himalayana, Areca catechu, A. triandra are quite nutritious and sold by tribal 

people in nearby markets like Matigara haat, Bagdogra bazaar, Dudhia bazaar, 

Pokhariabong haat, Bichgalli bazaar etc. of Northern Bengal. 

The dried endosperm of Cocos nucifera when it separate out of the hard 

endocarp or the shell is called copra. The copra is the raw material for extraction 

of coconut oil which is largely used as cooking medium, hair oil and for making 

good quality bath soap, shampoo, shaving creams etc. Coconut oil cake is an 

excellent animal feed. The hilly tribal peoples consume fermented endosperm of 

the nut along with betel leaf and lime for warming up of the body. The female 

Palmyra palm (Borassus flabellifer) is not tapped and allowed to bear fruits; the 

immature fruits possess a jelly like sweet delicacy known locally as talsas and 

have a large local market (Fig. 78 D). The white endosperms of Nypa fruticans 

immature seed are sweet and jelly-like, and highly valuable is consumed as a 

snack. The hilly tribal, old or young, consume fermented Areca catechu 

endosperm of the nut along with betel leaf and lime for warming up of the body. 

7.3.2. Fodder for animal: Raw fruits of Calamus erectus, C. logisetus, C. flagellum, C. 

floribundus, C. acanthospathus, C. guruba, C. viminalis, Daemonorops jenkinsiana, D. 

teraiensis etc. are favourite food of wild Elephants in various conservatories of North 

Bengal. Fruit of Phoenix sylvestris, leaves of Cocos nucifera, are preferred by wild 

animals. Many aquatic species are good fodder for livestock like Nypa fruticans, Phoenix 

paludosa etc.   

7.3.3. Medicinal palms: Palms are of great significance in Indian indigenous systems 

of medicine. Calamus erectus is recommended for the treatment of diabetes (Fig. 77 
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M). The seeds of C. erectus are chewed by the diabetic patient. Areca catechu is 

prescribed for piles and its paste is used to get rid of ring worm, also to treat 

leucoderma, leprosy, cough, fits, etc.  Borassus flabellifer (Palmyra) toddy apart from 

other uses is considered beneficial for inflammatory ailments, and dropsy. It is diuretic 

and is prescribed for chronic gonorrhea and amoebiasis. The sap of Cocos nucifera 

derived from incising the peduncle of the inflorescence is drunk as neera or fermented 

to produce toddy. The white endosperm of coconut is delicious and eaten raw as 

wholesome food contains proportionate amount of carbohydrate, protein and fat.  The 

sweet sap extracted from the peduncle is made into brown sugar or jaggery or for 

brewing into wine or vinegar. Tender coconut water is a refreshing drink and 120 ml of 

tender coconut water contains 93.9 gm of water, 5.9 gm of carbohydrate, 10 mg of 

calcium, 0.1 mg of iron, 0.01 mg of vitamin B1,2 mg of vitamin C, 0.14% protein, 

0.13% fat and very high percentage of potassium and sodium. Tender coconut water 

acts as diuretic and can be used in any type of fever. Root, bark, flowers and leaf 

charcoal of coconut also have medicinal properties. The soft downy substance from the 

lower surface of the leaf is used as hemostatic. The astringent roots are used for curing 

dysentery and other intestinal ailments. The roots of coconut palm are used as dye, a 

mouth wash, and a medicine for dysentery. The shredded piece of root is used by the 

village folks as a tooth brush. Green coconut water with good amount of salt and 

vitamins act as relieving agent against indigestion. In Ayurvedic medicine, the nut is 

used in the treatment of headache, fever, rheumatism and good remedy against bad 

breath. Areca triandra is very similar in appearance like Areca nut. It is also used as a 

purgative and in ointment, along with several other ingredients for treatment of nasal 

ulcers. Borassus flabellifer toddy apart from other uses is considered beneficial for 

inflammatory ailments, and dropsy. It is diuretic and is prescribed for chronic 

gonorrhoea and amoebiasis. A toddy poultice prepared from unfermented fresh toddy 

and rice flour is a stimulant application on ulcers. The potash from the ash of the flower 

with sugar cane molasses is given for enlarged spleen. The palm candy is a good 

relieving agent against cough and cold. To the poor people of rural area Palmyra palm 

is a source of cheap medicine. Fruits of Phoenix sylvestris are edible although the pulp 

is thinner than Arabian dates which are consumed by the locals that contain good 

quantity of protein, fatty acid, carbohydrate, enzymes, minerals, calcium and 

phosphorus. The fruit extract is rich in vitamin B and Vitamin C and contains about 85 

% sugar. The root of this palm is a good analgesic due to its heavy properties. It is very 
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effective in nervous disorders due to its sweet taste. It is also a good aphrodisiac agent 

as it is cold in potency. The root bark is used for treatment of rheumatic swelling and 

snake bite poisoning.  It is stated that the roots of Calamus rotang in combination with 

other herbs are useful against snake bite or sting of scorpion. The root is also useful for 

its anti-dysenteric, anti-bilous, tonic, febrifuge and depuration properties (Basu 1992). 

Fruits of Calamus longisetus and Calamus tenuis are edible, seeds are chewed as 

masticator. 

7.3.4. Catastrophic: Coconut shell is used for making Hookka an improvised 

apparatus for smoking tobacco (Fig. 79 N). It was observed in some remote villages of 

South 24 Parganas and Bankura in West Bengal, the old village women were putting a 

kind of black powder called ‘gul’ inside their lower lip. Fermented Areca catechu 

endosperm along with betel leaf and lime is famous among the tribal people for 

warming up the body. It is also considered as week narcotic. Dried immature nut is 

chewed by the local people in Darjeeling and Sandakphu hills to avoid the severe cold. 

7.3.5. Recorded Plams for Building and Fencing Materials 

Local poor ethnic communities use some wild palms for the construction of their 

houses and protect their courtyard through fencing. Several species of palms have been 

recorded during survey. Dried leaves of Phoenix sylvestris, P. dactylifera, Borassus 

flabellifer, Cocos nucifera, Nypa fruticans, Trachycarous fortuni and Areca catechu are 

used to prepare roof and wall along with bamboos in the construction of houses and the 

stem is used as pillar. 

7.3.6. Ornamental and decorative palms 

Some introduced palms like Dypsis lutescens, Roystonea regia, Wodyetia bifurcata, 

Dypsis decaryi, Hyophorbe lagenicaulis, Raphis excelsa, R. humilis, Livistona 

chinensis, Latania loddigesii, Bismarckia nobilis, Sabal mauritiiformis etc. are used for 

beautification purposes in different resorts, lawns, parks, road side or avenues, as 

ornamental plants. Apart from medicinal and several other uses, Areca catechu and A. 

triandra are also used as an interior landscape palm. While grown as indoor, it grows 

slowly and won’t fruit or reach full size to become accommodative to its environment. 

The deep green pinnate leaves are very ornamental and easy to cultivate in any site 

around the garden where shade and water is available. Phoenix, on the other hand 
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means a person or thing of unsurpassed beauty or excellence. The genus Phoenix is one 

of the larger members in the Palm family and is easily one of the most popular in terms 

of its usefulness to humankind and of commercial and local importance. Some species 

of this genus are most popular for landscape use as they are hardy adaptable palms 

growing in many varied climates from extreme tropics, to the arid desert and even in 

the cooler subtropical and temperate climates throughout the world. 

7.3.7. Religious palms: The fruit of Cocos nucifera are highly nutritious and are 

consumed by the Hindu community on special festive occasions (Fig. 78 F; 79 L). 

Hindus often initiate the beginning of any new activity by breaking a coconut to ensure 

the blessings of God and successful completion of the activity. According to Hindu 

mythology the cotyledons of Borassus flabellifer’s seed holds a high position and is 

used for the worship of goddess Lakshmi.  Since it has high nutritive value, is sold in 

the market in huge quantity. The stem of Phoenix paludosa (hemtal stick) used in 

‘Manasa Mangal’ ceremony. Flowers of Cocos nucifera always adorn auspicious 

occasion, in Hindu wedding. The areca nut (Areca catechu) represented as male and the 

betel leaf as female. It is also considered an auspicious ingredient in Hinduism 

therefore the nut is still used along with betel leaf in the religious ceremonies or in 

puja. The concept behind the shape of two copper utensils named Kosha and kushi used 

during puja has been derived from the shape of prophyll and bract of Areca catechu 

inflorescence. The fibrous coating of the seed in ripe fruits of Borassus flabellifer 

consist of sweet sticky material, which after collecting and straining, is made into a 

dough by combining it with grated coconut, wheat flour, rice flour and palm gur. The 

dough thus formed, is prepared to small ball which are either rolled or fried as pancake. 

This preparation is offered during the birth day of Lord Krishna by most of the Hindu 

families in the eastern part of India particularly in Bengal. 

7.3.7.a. Canes in traditional life styles and religious practices 

 Now a day’s ornaments made of split cane have become popular among 

young women in the rural areas especially in the Kalimpong and Darjeeling 

district. Some species of canes are used in tribal rituals and festivals too. To 

Bengali Hindus, a small specially designed container made of Pani Bet 

(Calamus tenuis) known as ‘Kunke’ when filled with newly harvested paddy 

symbolizes Lakhsmi, the Goddes of prosperity. In Bengal during ‘Nabanya’ 
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a harvesting season, the Kunke filled with fresh paddy replacing the previous 

year’s collection, wrapping with new cloth is worshipped. 

During the marriage ceremonies of Hindus in West Bengal, the Bridegroom 

puts a little vermilion on the Kunke first then the vermilion attached to the 

side of the Kunke is put on the forehead of the bride to accomplish their 

marital bonding. Canes are also used for making the frame work clay images 

of Hindu God and Goddesses, but at present due to the high cost of canes, 

frame work are made with split bamboos as a substitute. Ethno botanical 

studies of Palms in India is yet to take shape and may probably get the foot 

hold on this rapidly expanding subject in future when ethno botanical uses of 

Indian palms will eventually become better known. According to our present 

estimate about 18 species of Calamus, two species of Daemonorops and 2 

species of Plectocomia have different kinds of uses. 

Extraction of canes from the forest is laborious process. Shorter length canes 

are pulled down by hand but for collecting longer canes these are to be 

separated from the supporting trees with the help of a tree climber to avoid 

damage to the middle and upper part of the cane as the lower most part of the 

cane is useless. The soft upper most part of the cane is also discarded 

because these are not suitable for making furniture frames. Canes are ready 

for extraction when the leaf sheath becomes detached from the stem. After 

harvesting leaf sheaths are removed and the entire cane is cut into 4 meter 

long billets which are tied together and kept in the erect position for drying. 

The use of canes in India as well as West Bengal is spreading and there is no 

dearth of consumer demand in spite of several substitutes for cane products 

having come into the market. 

7.3.8. Thatching: Leaves of Cocos nucifera and Phoenix sylvestris, Trachycarpus 

fortune, T. martianus provides roofing element for village people. Mature stem of 

Borassus flabellifer is hard and termite resistant and durable. Beams and pillars made 

from mature stem are in great demand in rural areas as roof support. Stem pieces are 

also used as fuel wood in brick kilns. leaves are used to make baskets, as thatching 

material, hand fans and packing materials for meat of wild boars during special 

occasion. Canes play an important role in the rural economy employing many people in 
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the remote areas, who earn their livelihood through extraction of canes, cleaning and 

processing. In Darjeeling Himalaya strong and long canes of Plectocomia assamica are 

used for hanging cane bridges over streams and rivers. The tribal people of North 

Bengal extensively use long canes like Plectocomia and Daemonorops for making cane 

bridges and as thatching material. The leaves of Nypa fruticans are also used for the 

same purpose. Thatching materials are prepared from the stripped leaflets. After having 

been thoroughly dried the thatches are secured to the framework of the roofs by 

lashings of Pandanus leaves (Fig. 79 J, K, O; 80 A,B,C).  

7.3.9. Broom, ropes, mats and others: Wallichia disticha and Borassus flabellifer are 

very common palms in West Bengal but has much commercial and aesthetic value for 

making brooms. The leaf of Phoenix sylvestris, P. dactylifera, Cocos nucifera, 

Borassus flabellifer and Nypa fruticans are extensively used for making mats, toys, and 

various types of hand crafts (Fig. 79 D,E,F,G,H,I). These species are also used for 

making mats, baskets, trays, screen, fishing baskets and fancy materials. The thick 

canes are used for making furniture and frames, walking stick, police sticks, umbrella 

handles. Batons Coconut husk is now used as potting medium while the fibres have 

great demand in the manufacture of ropes, mats, rubberized mattress for cots and 

various other furnishing items of great commercial value.  Coconut leaves are used for 

making brooms. Leaves are stripped off leaving the veins, and are tied together to make 

the broom. Leaf sheath fibre of Caryota urens and Caryota obtusa has multifarious 

uses for making ropes and brushes. Unopened leaves of Borassus flabelllifer are soft 

therefore used for making baskets and various other fancy handicrafts. The leaf base of 

Palmyra palm yields high quality fibres for industrial purposes. About 80% of this raw 

fibre is exported to Japan and the western countries and serve as a good earning source 

for India (Davis 1985). The other parts of the tree are also useful as unopened leaves 

are collected from the semi wild palms from the village and leaf blade is separated from 

the midrib and are cut into two halves with the help of hatchets. The middle part is then 

separated from the midrib, boiled and softens which is then dyed, red, blue or pink then 

dried to make different fancy items. Mature leaves are cut and made into hand fans 

which have great demand as household item. Immature leaves of Phoenix sylvestris are 

used for making baskets, brooms and floor mats. At present, stems of felled sugar date 

palms are used as fuel to fire the earthen pots and tiles. Several tile manufacturing unit 

in eastern India use logs of Phoenix sylvestris in their furnaces as the cost of coal is 
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higher. Phoenix acaulis and Phoenix loureirii are useful for their leaves and stems. 

Leaves of both palms are used by the villagers for making baskets and brooms. The 

price of brooms made from leaves of Phoenix loureirii in local market in matigara and 

other places is about Rs 10 or more depending on the size. Phoenix rupicola or the cliff 

date palm grows in the mountainous forests of Darjeeling Himalaya is gradually losing 

its natural habitats. Leaves of Licuala peltata has great demand, the local people of 

North Bengal and in Bangladesh use the large leaves as rain hats, baskets, mats etc. 

Fresh nut of Livistona jenkinsiana is used by the Mikir tribes as masticator. Canes are 

recognized as one of the most useful forest product in India. From utility point of view, 

their position is next to timber and possibly equal to that of bamboo (Basu 1985). Split 

strings slender canes Calamus longisetus, C. latifolius are used as cordage and dragline 

for catching fishes. Strong but slender canes are used for making bows and arrows. A 

section of three meter long cane, when cut and held vertically, yields sap that trickles 

down the cut end. A two meter long piece of Plectocomia himalayana provides enough 

potable water to quench the thirst of four workers in dry season (Basu 1992). Urban 

people are employed in the small scale industries and cottage industries manufacturing 

cane furniture and other articles. The thick canes are used for making furniture frames, 

walking sticks, police sticks, umbrella handles and batons. Split canes are largely used 

for making seats and back of chairs, lamp shade and many other fancy items.  

7.3.10. Furniture industry: Palm producers, dealers and artisans are earning a lot by 

commercial exploitation of this fat growing forest resource. Depending on size, 24 

species of palms and canes are extensively used in industries; thicker varieties for 

making walking sticks, alpenstocks, umbrella handles, chair, table, sofa and the thinner 

ones for making containers for paddy, rice, wheat etc. and baskets in the tea gardens. 

According to our present estimate about 14 species of Calamus, two species of 

Daemonorops and 2 species of Plectocomia, Cocos nucifera, Borassus flabellifer, 

Phoenix sylvestris, Trachycarpus fortune, Areca catechu and Caryota obtusa have 

different kind of uses in furniture industry (Fig. 77). 

7.4. DISCUSSION 

A total 50 species covering 19 genera of the family Arecaceae have been recorded 

through the present ethnobotanical survey for the use of palms among the tribal and other 

traditional people living nearby to such habitats.  In addition to their use as food, fodder, 
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medicine, House building materials, Thatches etc. (Table 24) palms also provide suitable 

habitat for breeding and sheltering places of varied aquatic fauna. Maximum 33 edible 

palms are used by local people, similarly 12 palms used as fodder, 8 species are used as 

medicine, 7 palms are highly important for local tribes, and they use them as building 

and fencing materials. Some palm fruits and leaves sued as religious purposes and 

another 11 palms are used as thatches (Fig. 75).  

 

Fig. 75: Graphical representation of palms and their uses 

 

All these characters of palm vegetation are related to the economy and survival of local 

people and their sustenance is, almost fully, dependent on palms as well as rattans. 

Table 24: Palms and their local name, plant parts utilized, end use, extent of utilization 

status and cultivation status 

Scientific name 

 

Plant parts 

utilized 

End use Extent of 

utilization 

Cultivation 

status 

Areca catechu 

[Supary, Gua ] 

Seed Masticatory,  medicine Local, 

commercial 

Plantation and 

experimental 

Areca triandra 

 [Gua] 

Seed Masticatory Limited, non- 

commercial 

limited 

Experimental 

Arenga micrantha Seed Masticatory Limited  

Borassus flabellifer  

[Tal, Wine palm] 

Seed, stem, 

Inflorescence 

 

Sweet sap,  stem as 

pillar 

Widely used Plantation and 

as semi wild 

Calamus 

acanthopathus [Gouri 

bet] 

Cane Rough baskets, cane 

bridges 

Limited None 
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Calamus erectus  

[Kadam bet] 

Cane, leaves 

seed 

Posts, pillars, furniture 

frames, leaves as thatch 

Widely used Experimental 

cultivation 

Calamus flagellum  

[Putti bet, rabi bet] 

Cane Baskets, etc Limited use by 

tribal peoples 

None 

Calamus floribundus Fruit, cane Fruits edible, making 

baskets 

Limited use by 

tribal peoples 

None 

Calamus gracilis  

[Chuli bet] 

Cane Basketry, making chair, 

seats & suspension 

bridge 

Limited used None 

Calamus guruba 

 [Sundi bet, onabi bet] 

Cane Basketry, split canes 

for chair seats 

Widely used Experimental in 

West Bengal 

Calamus inermis  

[Rong bet] 

Cane Chair frames, police 

sticks 

Widely used None 

Calamus khasianus Cane Chair, bottoms and 

frame works 

Widely used None 

Calamus kingianus Fruit, cane Furniture making Widely used Experimental 

Calamus latifolius  

[Ruebee, korak bet] 

Cane Rough baskets Widely used Experimental 

Calamus leptospadix  

[Dangri bet, rabi bet] 

Cane Rough baskets, split 

canes for chair seats 

Widely used Experimental 

Calamus nambariensis 

[Hoka bet] 

Cane Furniture frames Widely used, None 

Calamus longisetus 

[Jungli bet] 

Fruit, cane Rough baskets Local, 

commercial 

Experimental 

cultivation 

Calamus tenuis 

[Pani bet, Jati bet] 

Cane, young 

shoots 

Rough baskets, young 

shoots edible 

Widely used Experimental 

 

Calamus pseudoerectus  

[Otla bet] 

Leaves and 

fruit 

Thatch and seed eats 

for diabetes 

Local None 

Calamus viminalis 

[Bara bet, hasali bet, 

kiring bet, baghi bet] 

Cane fruit Rafts; chair frames; 

split cane for chair 

seats; fruit edible 

Widely used Experimental 

cultivation 

Caryota mitis 

 

Starch from 

the stem, leaf 

sheath fibre 

Brooms Locally used None 

commercial 

Caryota obtusa Stem starch Used as brooms Widely used Non 

Commercial 

Caryota urens  

[Bherli mad] 

Sap, starch 

from stem, 

leaf sheath 

fibre 

Brushes, brooms, etc Widely used Non- 

commercial 

Cocos nucifera  

[Narel, narikel] 

Fruits , leaf, 

stem, sap  

Endosperm for oil, 

mesocarp for fibre, 

fuel, leaves for thatch, 

fibre, stem for wood 

Widely used Plantation  and 

experimental 

Daemonorops 

jenkinsianus  

[Golak bet, cheka bet] 

Cane Chair frames, baskets Widely used Experimental in 

North Bengal 

Daemonorops 

teraiensis 

 [Kara bet] 

Cane Posts, pillars, furniture 

frames, leaves as thatch 

Widely used None 
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Licuala peltata  

[Kurid, patti] 

Stem leaves Pillars; thatch for 

houses; leaves as 

umbrella in hilly 

regions 

Widely used Cultivated as 

ornamental plant 

Livistona jenkinsiana 

[Toka pat, takau-

araung] 

Leaves thatch , umbrella, hats Widely used Tribal people 

cultivate in 

Arunachal 

Pradesh 

Nypa fruticans  

[Gulag, gol patta] 

Leaves 

Sweet sap 

Thatching 

Syrup 

Widely used 

Limited 

Experimental 

cultivation 

Phoenix acualis  

[Khajur] 

Fruit, pith, 

leaves 

Fruit pulp edible, pith 

made into short of sago 

starch; thatching, rope, 

brooms 

Widely used None 

Phoenix loureirii 

 

Fruit, leaves Thatching,  brooms Limited None 

Phoenix paludosa 

 [Hetal] 

Stem, leaves 

and fruit 

Stem sued for religious 

purpose, fruit edible 

- - 

Phoenix rupicola 

[Khajur] 

Fruit, stem 

produce 

starch, leaves 

Thatching and brooms Limited Ornamental 

cultivation 

Phoenix sylvestris 

 [Desi khajur] 

 

Fruit, stem, 

Leaves 

Fruit pulp edible, pith 

made into short of sago 

starch, thatching, rope, 

brooms 

Widely, 

commercial 

Widely 

cultivated 

Pinanga gracilis Seed Masticatory,  medicine Limited None 

Pinanga riffithii 

 

Local use 

unknown 

- - None 

Plectocomia assamica Cane Used in furniture 

making, hanging 

bridges 

Widely used Experimental 

 

Plectocomia bractealis Cane - - None 

Plectocomia 

himalayana 

Cane Furniture  making, 

baskets 

Limited None 

Plectocomia khasiyana Cane Crude baskets, 

furniture making 

Limited None 

Salacca secunda Leaves Thatching Limited None 

Trachycarpus 

martianus 

Stem, leaves Thatching Limited Cultivated as 

ornamental palm 

Trachycarpus fortunei Flowers, 

seeds, trunks 

Stem as pillar, rough 

rain coats are made 

from leaf segments 

Widely used Experimental 

Cultivation 

exists 

Wallichia caryotoides 

[Dieng, soh-syllah] 

- - - Now cultivated 

as ornamental 

palm 

Wallichia oblongifolia  

[Jharu patti] 

Leaves Used as thatching, 

Brooms 

Limited Now cultivated 

as ornamental 

palm 

Wallichia disticha  

[Tashe] 

 

Stem Young shoot edible Local use Experimental 
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Fig. 76: Borassus flabellifer L.  A.  Pitcher (vaar) coated with lime B. Female 

inflorescence is covered with pitcher C. Sap collector carrying the sweet sap D. Mixing 

of sweet sap E. Pitcher with sweet sap F. Preparing for boiling G. Concentrated sweet 

sap H. Spreading sweet sap I & J. Two types of patali K, L & M. Selling patali in local 

markets N.  Female tree.  
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Fig. 77:  A, B, C, D, F, G, H, I. Various Furniture like Chair, Sofa, Walking Sticks  

made form Calamus species J. Shoot tender of Plectocomia himalaya Griff. used for 

vegetable K. Palm leaves used for Brooms L. Walking Stick made from Calamus sp.  

M. Fruits of various Calamus species in a market for tribal medicine. N. Calamus 

tenuis Roxb. used during hindu wedding  O. Various type of hand craft P. Cane dried 

by sunlight 
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Fig. 78: A. Palmyra palm (Borassus flasbellifer L.), tapping of sap from the peduncle. 

B. Ripe fruit, Pulp, Tal furuli C. Hand fan made from leaf of palmyra palm. D. Talsas. 

E. Fancy items made from palmyra leaf. F. Kosha Kushi copper replica of Areca palms 

prophyll and bract. G. Areca nut in local market for sale. H. Areca nut tree. 
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Fig. 79: A, B. Sap Collector with date palm (Phoenix sylvestris Roxb.) C. Boiling of 

sap. D, E,F. Brooms from date palm leaves. G, H, I. Mat made by date palm leaves. J, 

K. Gagebo form by palms leaves L. Coconut uses in Hindu ritual M. Coconut oil. N. 

Hookah made of coconut shell O. Hut made by Borassus flabellifer L. leaves 
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Fig. 80: A. Gageboo of Trachycarpus fortunei (Hook.) Wendl. leaves B & C. Cattle 

houses thatch by Borassus flabellifer  L.  D. Wallichia caryotoides Roxb. leave used for 

brooms E. Phoenix sylvestris Roxb. leaves used as food storage bucket F, G & H. 

Various steps of Gutkha production from Seeds of Areca catechu L. I. Nypa fruticans 

Wurmb. leaves used for thatches 
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THREATS AND CONSERVATION – 8  

8.1. Introduction 

Palms are one of the most interesting floristic groups of West Bengal next to orchids 

and bamboos. The phyto geographical area of palms in this broad region comprises of 

the evergreen forests of Darjeeling Himalaya and/or evergreen mixed forests of Terai 

and Duars, Western undulating highland and plateau, North and South Bengal plains 

and Gangetic Delta. The reduction of the forest cover in all the above mentioned 

regions combined with the over exploitation of the forest have contributed to the 

depletion of the natural population of the palms. As a result a majority of the wild palm 

population of West Bengal have fallen into different categories of threat. The causes of 

the threat to palm flora have generally been grouped into two categories viz., natural 

and induced. The natural causes are flood, earthquake, landslides, natural competition 

among the species, lack of pollination, natural regeneration, disease and also climate 

change. The induced threat are deliberate destruction of natural habitats by 

developmental project works, destruction of forest ecosystem by Jhum cultivation, 

extension of tea gardens and over exploitation of such species for commercial or other 

house hold uses. It is an established fact that in India natural forests are converted into 

revenue earning timber forests causing loss of valuable plant species.  

The present study has shown that natural population of palm and canes are highly 

fragmented and very limited uninterrupted population were noticed in the wild. Only 4-

5 healthy population of Phoenix acaulis and Phoenix rupicola in hilly slopes of 

Himalaya in Darjeeling and Kalimpong were noticed. The under story palms of the rain 

forests, such as Arenga nana, Pinanga gracilis, Pinanga grifithii, Wallichia 

caryotoides, Wallichia triandra are most affected due to destruction of forest cover. 

Licuala peltata, a widely distributed palm of this region (Himalaya and Terai and 

Duars) and over exploitation of its leaves and stem for local uses make serious threat 

for this species. Trachycarpus latisectus of the lower eastern Himalayan region is under 

immediate threat of extinction in the wild and very small number of individuals 

surviving on a steep, deforested slope on rocky soil at Mirik busty between 1300 m to 

1400 m altitude. Trachycarpus martianus and T. fortunei reported from the temperate 

climates of Himalayan range in Darjeeling and Kalimpong district where these palms 
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has restricted in distribution. These rare palm species grows on highly sloped areas of 

dry ground as also in the middle of wild forests but at present its population are very 

low due to forest clearing. Arenga micrantha is a newly described palm from eastern 

Bhutan close to Himalayan region of Darjeeling district has restricted distribution. It 

grows on steep, highly inaccessible forested slopes. Rattans or the canes are another 

most vulnerable group in this region. It is estimated that huge quantity of raw canes are 

using in manufacturing industry to makes cane furniture, baskets, chair bottoms and 

various artifacts for rituals and even ornaments employing large number of rural and 

urban artisans. The use of cane is increasing and the demand of raw cane is putting 

pressure on the limited resource bases. With the removal of covering trees in the 

primary forests, clearing of hill forest for jhum cultivation, deforestation, tea garden 

extension, construction of road, dams, extension of plantation area for cultivating 

various plants, timber trees, the habitats of cane species are being destroyed in the 

northern region of West Bengal. Due to shortage of raw canes from the forest of other 

states, cane furniture industries are depending more on imported canes from West 

Bengal of India especially from Darjeeling, Terai and Duars region.  

Population size of Nypa fruticans, Phoenix paludosa and Phoenix sylvestris in 

Sundarbans are reducing at a faster rate and only a few colonies exist in some small 

pockets of the tidal forests. The loss of population of Nypa fruticans and P. paludosa in 

Indian Sundarbans are due to relative scarcity of fresh water flow from the upper riches 

and also due to over exploitation for making charcoal and leaves for using as thatches. 

It is reported that leaves of Golpata are durable and last for about 10 years. 

8.2. Physical threats on palms in West Bengal: 

It is now clear that the palm diversity is significant and the ecosystem of West Bengal 

is somewhat dependent on the wide range of Arecales. Along with other floristic 

elements, the Arecales of the region at present are under severe threat of losing their 

habitat mostly due to anthropogenic reasons. Such threats can be perceived only after 

detailed scientific investigations at different corners of diversified areas of West 

Bengal. The major recorded physical threats are as follows: 

8.2.1. Habitat loss: Palm and canes are either large trees or spinous dense shruby 

bushes in various wild habitats. Like other important floristic elements drastic habitat 

alteration cause serious loss of population of various palm and canes (Fig. 81).  
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8.2.1.a. Road network: Continuous extension of metallic roads and rail-links 

crisscrossing the forests of Terai, duars, hills of  Darjeeling and Kalimpong districts 

and North and South Bengal plains are gradually destroying the natural habitats that 

directly affects the population size of palms and rattans. 

8.2.1.b. Fragmentation:  Fragmentations of wild habitats and conservatories are major 

threats for existing vegetation and it mostly created through frequent human activities 

by establishing road networks and colonies. Natural vegetations are greatly fragmented 

due to forests clearing by human activities such as rural development,  urbanization, 

agricultural activities  and the creation of hydroelectric reservoirs. Roads are the major 

causes of natural habitat fragmentation because roads divide large landscapes into 

minor patches and change interior natural forest pattern.  

8.2.1.c. Developmental works: The rapid extension of human settlement and many 

anthropogenic activities has posed threat to palm diversity globally resulting in 

extensive habitat loss and decrease in palm population. In this case the threats result 

from activities such as land clearing for human settlements, dams, huge developmental 

works, exploitation of palms for making household items, furniture and other purposes 

to meet their pleasure, in addition to which they are also used for daily chores for fuel, 

food, fodder etc. Palm also forms one of the good raw materials for industries and has 

increasing day to day demand over the globe. 

 

8.2.1.d. Tea gardens: Calamus erectus, Calamus longisetus, Daemonorops jenkinsiana 

and D. teraiensis  are the most common  rattan species were recorded from margin of 

nearby tea garden in terai, duars, Darjeeling and Kalimpong district The rapid 

extension of existing tea gardens and creation of new tea gardens cause severe lose of 

wild vegetation along with palm species in sub-Himalayan and Himalayan West 

Bengal.   

8.2.1.e. Unscientific collections from wild: Unscientific extraction of various wild 

rattans from natural habitats by many local communities, in order to run their lifestyle 

and meet the industrial demand of cane industries causing serious demolition of their 

population. Excessive cattle grazing are destroying seedling and sapling of different 

plants including palms and canes. 

8.2.1.f. Climate change: The climate is changing globally at a faster rate than normal 

as compared to past many decades. The main reason for the climate change consists in 

https://en.wikipedia.org/wiki/Native_plant
https://en.wikipedia.org/wiki/Subdivision_(land)
https://en.wikipedia.org/wiki/Urbanization
https://en.wikipedia.org/wiki/Agriculture
https://en.wikipedia.org/wiki/Hydroelectric


286 

increasing human population followed by their activities such as grazing, destructive 

lumbering, logging, pollution due to industries, transport road extensions etc. Because 

of drastic climatic change, the soil is polluted and its quality is degraded on account of 

which the growth of palms is affected adversely. Closed canopy nature forms important 

feature of rainforests where openings and canopy gaps formed by branch fall, 

crownfall, treefall etc., determine the forest structure. These canopy gaps retard the 

regeneration of palms population to a certain extent. 

8.3. Conservation 

Palm conservation does not advocate a total stoppage of palm collection and utilization 

because this will deprive rural artisans and craftsmen from earning their livelihood and 

the furniture industries will suffer causing unemployment and resentment. For 

conserving the palm resource bases some serious action is needed so that productive 

clumps are maintained within their capacity to revive. As most of the indigenous palms 

as well as rattan are clump forming the only care that needs is to provide support to the 

newly growing shoots and at the same time maintenance of the canopy. Some forest 

and silviculture departments have already introduced rules against destruction of palms 

and rattan and have focused on the planting of seeds and rootstocks of palms. 

8.3.1. In – situ conservations 

In–situ conservations or the onsite conservation are being carried out to protect tree 

diversity in their natural populations. The protected area network in this includes 

National Parks, Wildlife Sanctuaries, Biosphere Reserve (terrestrial or marine) etc. This 

type of conservations helps to protect endangered palms as well as others plants and 

animal species in their own natural habitat. 

In West Bengal 15 wild life sanctuary where palms are naturally growing, they are 

Ballavpur WLS, Bethuadahari WLS, Bibhuti Bhusan WLS, Holiday Island WLS, 

Jorepokhri Salamander WLS, Chapramari WLS, Chintamani Kar Bird Sanctuary, Buxa 

WLS, Lothian Island WLS, Mahananda WLS, Raiganj WLS, Ramnabagan WLS, 

Sajnakhali WLS, Senchal WLS, Neora Valley WLS, West Sunderban WLS and 6 

National parks like Buxa National Park, Gorumara National Park, Singalila National 

Park, Sundarban National Park and Jaldapara National Park. In West Bengal, there has 

been no any significant serious effort so far was taken to conserve the palms and rattan 

http://natureconservation.in/neora-valley-national-park-complete-detail-updated/
http://natureconservation.in/buxa-national-park-complete-detail-updated/
http://natureconservation.in/gorumara-national-park-complete-detail-updated/
http://natureconservation.in/singalila-national-park-complete-detail-updated/
http://natureconservation.in/singalila-national-park-complete-detail-updated/
http://natureconservation.in/sundarbans-national-park-complete-detail-updated/
http://natureconservation.in/jaldapara-national-park-complete-detail-updated/
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except some minor initiatives were taken in some selective forest of North Bengal terai 

and duars where propagation and plantation program to some extent able to increase the 

cane population (Table 25). Even though National Parks and Bio-reserves are helpful in 

promoting in – situ conservation, illicit harvesting cannot be controlled efficiently. For 

conserving the natural populations, some of the state forest departments have 

introduced some extraction rules suggest that the extraction should be carried out on a 

4–year rotation. 

Table 25: Distribution of Palms and Canes in conservatories and some initiatives taken 

to increase their population 

Conservatory  Natural inhabitants Planted species for 

increasing population 

Mahananda WLS Areca catechu, Phoenix acaulis, P. 

sylvestris, P. rupicola, P. lourerii, 

Cocos nucifera, Calamus erectus, 

C. acanthospathus, C. viminalis, C. 

tenuis, C. leptospadix, C. latifolius, 

C. pseudoerectus, C. numbariensis, 

C. floribundus, C. kinghianus, C. 

khasianus, C. flagellum, 

Daemonorops jenkinsiana, D. 

teraiensis, Plectocomia 

himalayana, P. bractealis, Pinanga 

gracilis, P. griffithii 

Areca catechu, A. triandra, 

Cocos nucifera, P. rupicola, 

Calamus viminalis, Calamus 

erectus, C. floribundus, C. 

flagellum, C. tenuis,  

Daemonorops jenkinsiana 

Buxa NP Areca catechu, Areca triandra, 

Phoenix acaulis, P. sylvestris, P. 

rupicola, P. lourerii, Borassus 

flabellifer, Cocos nucifera, 

Calamus erectus, C. 

acanthospathus, C. viminalis, C. 

tenuis, C. pseudoerectus, C. 

latifolius, C. numbariensis, C. 

floribundus, C. kinghianus, C. 

khasianus, C. flagellum, 

Daemonorops jenkinsiana, D. 

teraiensis  

Areca catechu, Areca 

triandra 

Phoenix acaulis, P. 

sylvestris, C. viminalis, C. 

tenuis, Salacca secunda, 

Daemonorops jenkinsiana, 

D. teraiensis 

 

Gorumara NP Areca catechu, Areca triandra, P. 

sylvestris, P. lourerii, Borassus 

flabellifer, Cocos nucifera, 

Calamus erectus, C. 

Areca triandra, Calamus 

erectus, C. numbariensis, 

Daemonorops jenkinsiana 

http://natureconservation.in/buxa-national-park-complete-detail-updated/
http://natureconservation.in/gorumara-national-park-complete-detail-updated/
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acanthospathus, C. viminalis, C. 

tenuis, C. pseudoerectus, C. 

latifolius, C. numbariensis, C. 

floribundus, C. kinghianus, C. 

khasianus, C. flagellum, 

Daemonorops jenkinsiana, D. 

teraiensis 

Jorepokhri 

Salamander WLS 

Calamus acanthospathus C. 

numbariensis, C. flagellum, C. 

erectus, C. leptospadix,  

Daemonorops jenkinsiana, D. 

teraiensis  

Calamus numbariensis, 

Daemonorops jenkinsiana, 

Neora Valley NP Areca catechu, P. rupicola, 

Calamus erectus, C. 

acanthospathus, C. numbariensis, 

C. floribundus, C. flagellum, 

Daemonorops jenkinsiana, 

Plectocomia himalayana, P. 

bractealis, Pinanga gracilis, P. 

Griffithi, Trachycarpus fortunei, T. 

matrianus 

------------- 

Senchal WLS Areca catechu, P. rupicola, 

Calamus erectus, C. 

acanthospathus, C. tenuis, C. 

latifolius, C. numbariensis, C. 

floribundus, C. flagellum, 

Daemonorops jenkinsiana, 

Plectocomia himalayana, P. 

assamica, P. bractealis, Pinanga 

gracilis, P. griffithi, Trachycarpus 

fortunei, T. Matrianus, Caryota 

urens, C. obtusa 

-------------- 

Singalila NP Caryota urens, C. obtusa, 

Plectocomia himalayana, P. 

assamica, Trachycarpus fortunei, T. 

martianus 

--------------- 

Sundarbans NP Nypa fruticans, Phoenix paludosa, 

P. sylvestris, Cocos nucifera, Areca 

catechu 

Nypa fruticans, Phoenix 

paludosa, P. sylvestris, 

Jaldapara NP Areca catechu, Areca triandra, 

Phoenix acaulis, P. sylvestris, P. 

rupicola, P. lourerii, Borassus 

flabellifer, Cocos nucifera, 

---------------- 

http://natureconservation.in/neora-valley-national-park-complete-detail-updated/
http://natureconservation.in/singalila-national-park-complete-detail-updated/
http://natureconservation.in/sundarbans-national-park-complete-detail-updated/
http://natureconservation.in/jaldapara-national-park-complete-detail-updated/
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Calamus erectus, C. 

acanthospathus, C. viminalis, C. 

tenuis, C. pseudoerectus, C. 

latifolius, C. numbariensis, C. 

floribundus, C. kinghianus, C. 

khasianus, C. flagellum, 

Daemonorops jenkinsiana, D. 

teraiensis, Pinanga gracilis, P. 

griffithii 

 

8.3.2. Ex – situ Conservation 

The term ex situ as used in this action plan refers to Botanic Gardens, arboreta and 

similar institutions containing scientifically ordered and maintained collection of live 

plants and maintain their population through cultivation and usually documented and 

labelled the species (Fig. 82,83,84). These areas are also remaining open to public for 

the purpose of recreation, education and research purposes. 

8.3.2.a. Botanical and Horticultural gardens:  

The Botanical gardens can play an effective role in conserving the genetic diversities of 

rare and endangered palms by bringing them under mass propagation. A.J.C Bose 

Indian Botanic Garden, at Howrah since its inception in 1787 performed a leading role 

in introduction and conservation of several species of palms including the some of the 

presently marketed RET palms in the garden. An inventory of the existing palms in the 

Indian Botanic Garden was prepared by S. K. Basu (1978). Forest Departments can 

supply seeds and propagules to the Botanical Gardens. Many of our indigenous palms 

are not difficult to grow in ex situ condition provided we select right condition. Among 

the rare and endangered palms of West Bengal it was possible earlier to bring into 

cultivation several palm species such as Phoenix rupicola, P. paludosa, Livistona 

jenkinsiana, Licuala peltata, Trachycarpus latisectus, Wallichia densiflora, W. 

caryotoides, W. disticha, Pinanga gracilis, Nypa fruticans  etc. Indian Botanic Garden, 

Howrah has good collection of cane species as germplasm such as Calamus viminalis, 

C. tenuis, C. longisetus, C. guruba, C. inermis, C. leptospadix and Daemonorops 

jenkinsianus. For conserving the wild cane population in the depleted forests efforts 

should be made to reintroduce those species which were there previously. Lloyd's 

Botanical Garden, Darjeeling is a field gene bank and plays an important role for ex 
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situ conservation of variety of plants as well as palms and canes that growing in 

temperate climates.  A good number of wild palms and canes like Trachycarpus 

martianus, T. fortunei, Pinanga gracilis, Arenga micrantha, Wallichia disticha, W. 

caryotoides, W. oblongifolia, Plectocomia himalayana, P. assamica, Calamus erectus, 

C. leptospadix etc.  are conserving in this garden in scientific manner. 

Many wild palms of this region such as Wallichia triandra, Wallichia caryotoides, 

Arenga nana, Pinanga griffithii Pinanga gracilis, Pinanga hookeriana, are ornamental 

in appearance as they are sensitive to exposure and need protection by the forest 

canopy. All Pinanga species and Wallichia triandra are endemic to India with very 

limited population size and can be protected these species through mass propagation 

and cultivation process. Among the endemic palms of West Bengal, Areca nagensis, 

Arenga micrantha, A. nana, Pinanga grifithii, Pinanga gracilis, Plectocomia assamica, 

Phoenix rupicola are considered as vulnerable and Licuala peltata, Wallichia triandra 

have become rare based on the physical observation of their population size in study 

area. For canes forest habitat is being lost or fragmented into isolated patches as a result 

of human population pressure and activities carried out in the name of development. 

Fragmentation is a particular problem because of the adverse effect upon the niches for 

which certain palms and canes minimally survive and optimally thrive. For 

conservation of some palms such as Wallichia triandra, Areca nagensis, Arenga nana, 

A. micrantha, Licuala peltata were introduced and cultivated because of their 

ornamental appearance.  

8.3.2.b. Forest department and other institutions: 

The forest department should initiate a program to promote the domestication and 

cultivation of commercially useful palms and canes which are currently gathered from 

the wild only. Research and field trials are necessary in several ecological regions to 

develop for the species suitable for cultivation in different locations. Various wild 

members of Arecaceae of this region are suffering by different types of serious threats 

(table 26) and a very limited works were (Basu and Basu 1987; Basu 1998; Mondal and 

Chowdhury 2018) have done some notable scientific investigation on introduction and 

cultivation of RET palms like Wallichia densiflora, Licuala peltata, Calamus 

longisetus, C. nambariensis, Plectocomia bractealis, Corypha taliera and many others. 

Centre for Conservation of Medicinal and Aromatic Plants of University of North 
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Bengal also one of the leading ex situ conservatory where recently a good number 

palms and canes that growing in Himalayan habitats are planted and conserved 

carefully. 19 species representing 12 genera of palm and canes are primarily conserved 

here scientifically. Phoenix rupicola, P. paludosa, Livistona jenkinsiana, Wallichia 

densiflora, W. caryotoides, W. disticha, Nypa fruticans, Calamus viminalis, C. tenuis, 

C. leptospadix, Areca triandra, A. catechu, Caryota urens, C. obtusa etc are the 

important members of this garden. 

Table 26: Palms and canes thought to be rare and threatened in West Bengal, India 

Taxa Cause of Threat 

Areca nagensis An endemic palm of India. Very similar to Areca 

triandra. Present population in the wild is not extensive. 

Arenga gracilis A rare palm, known from the type specimens only. No 

further collection was available. 

Arenga micrantha A rare palm, recently described from the mountain area 

of Sandakhphu and Arunachal Pradesh. 

Phoenix rupicola Its wild population is restricted at few lower mountain 

slopes 

Wallichia disticha Its present population in upper part of west Bengal, 

Meghalaya and Arunachal Pradesh is getting depleted due 

to burning of the hill forests for Jhum Cultivation. 

Wallichia triandra A rare palm found only in the Lohit district of Arunachal 

Pradesh. Now reported from Kurseong District.  

Plectocomia himalayana  An endemic species in the middle and upper hill forests 

(1500-2500 m alt.) of eastern Himalaya. Vulnerable due 

to destruction of habitats. 

Plectocomia assamica An endemic species of the lower hill forests of West 

Bengal, Assam and Arunachal Pradesh. The tribal of 

Arunachal Pradesh use long cane of these species for 

making hanging bridges over streams, rivers etc. 

Vulnerable due to destruction of habitats, flowering and 
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fruiting habitats.  

Plectocomia bractealis An endemic species known from type specimens only 

Habit unknown. 

Plectocomia khasiyana An endemic species in the moist forests of Khasi hills 

between 600-1200 m alt. Now infrequent to rare in its 

natural habitat. Report to be occurring in some sacred 

groves. 

Calamus latifolius Restricted in the lower hill valleys of the eastern and 

Himalaya upto1000 m alt. Also distributed in Bhutan and 

Bangladesh. One of the most exploited canes of eastern 

and northern India. The cane is bright green when fresh. 

Vulnerable in India and Bangladesh. 

Calamus inermis An endemic species in the Darjeeling and Sikkim 

Himalaya. This strong cane was frequent in the mixed 

plain forests and lower hill forests when it was first 

described by Anderson (1869). One of the big diameter 

canes exploited for making poles and sticks. Now 

vulnerable due to overexploitation and destruction of 

habitats. 

Calamus numbariensis An endemic species of Assam. Now in frequent in the 

moist forest of Assam valley. Recently discovered from 

Buxa tiger reserve and Gorumara NP of West Bengal. 

Calamus khasianus An endemic species of Meghalaya. Now frequent in the 

moist forests of Khasi and Garo hills. Recently 

discovered from Buxa forest range of Jalpaiguri District 

of West Bengal. Rare in the wild now. 

Calamus erectus Grows in the lower hill valley forest especially on the 

drier slopes. This is the only indigenous cane with erect 

stems. Now infrequent in the Teesta and Rangit valley of 

Sikkim and West Bengal. This species is also threatened 

in the Chittagong hill tracts of Bangladesh. 
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Clamus gracilis Infrequent in the moist forests between 1000-1500 m alt. 

of lower and middle hill forests. This species is now 

untraceable in Bangladesh. 

Calamus kingianus An endemic species of West Bengal, Assam plain forests. 

This thin stemmed bushy cane prefers to grow prostrate 

on the moist alluvium. Now in frequent in the natural 

habitats. 

Calamus acanthospathus A strong cane of lower and middle Himalayan forests of 

West Bengal, Sikkim, Arunachal Pradesh and Meghalaya 

and the adjacent countries like Nepal and Bhutan. Now 

infrequent in India. 

Daemonorops jenkinsianus Restricted in the lower hill valleys of Eastern Himalaya 

up to 700 m alt. It is also distributed in Bhutan and 

Bangladesh. The most exploited cane of this region. 

8.4. Information about palm flora 

To make conservation strategy we need details information about that particular group 

of flora and for which extensive field work is required.  Present study record entire 

palm and cane flora of West Bengal during the last five year (2013 – 2018). Floristic 

data is the basic data for framing or implementing conservation steps. Season wise and 

habitat wise entire palm and cane data were explored and it was recorded that a total of 

50 indigenous palms and cane were widely growing in nature with variable population 

sizes. Calamus is the largest recorded genus that represents 17 species which strictly 

restricted to tropical and sub-tropical forests of North Bengal areas in West Bengal 

particularly in Darjeeling, Kalimpong, Jalpaiguri, Alipurduar and Cooch Behar 

districts. Only Calamus tenuis is growing as road side bushes or found growing in 

fragmented reserve forest near water bodies of Gangetic plains. Plectocoemia is a 

hepaxanthic rattan represents three species that were mostly growing in high altitude 

temperate forests of Darjeeling and Kalimpong districts. The majority of palms are 

shade loving, but few species like Borassus flabellifer, Cocos nucifera and Phoenix 

sylvestris grow in regions fully exposed to sunlight and growing throughout the Bengal 

except the Himalayan region. The beautiful fan-leaved palm like Licuala peltata and 

Livistona jenkinsiana have a restricted distribution in shady moist hilly slopes near 

https://en.wikipedia.org/wiki/Alipurduar_district
https://en.wikipedia.org/wiki/Cooch_Behar_district
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Teesta River and middle part of Darjeeling Himalaya (upto 1830m). Another robust 

beautiful palm genus Caryota and Pinanga is common in moist tropical forests of Terai 

Duars and Himalayan part of Darjeeling and Kalimpong district upto 1400 m of an 

altitude. 

8.5. Study of population of palms 

Population of specific palm and cane species is quite essential data for measuring the 

threat effect on it and it also helps to implement the conservation strategy. During field 

survey of present study some important information of few taxa were observed. The 

population size of almost all the rattans species in their natural habitats. Calamus 

erectus, C. tenuis, C. viminalis were recorded from many locations with dense and big 

population size. Rest species of Calamus were quite rare in occurrence in wild and 

facing lots of threats leads to huge loss of population due to anthropogenic pressures. 

Daemonorops jenkinsiana is common in the forests of terai (Bengdubi forest and 

Mahananda WLS) and very little population from Duars forests. Phoenix acualis is 

quite common in the Himalayas and Western plateau with limited population. Nypa 

fruticans, Phoenix paludosa and P. dactylifera, P. sylvestris are also dominant 

components in the tidal ecosystem of Sundarbans, Andaman and Nicobar Islands and 

are popularly known as ‘Golpata’ ‘Hental’, Khajur and ‘Pindi khajur’ respectively. 

Their present populations in Sundarbans are reducing at a faster rate and the natural 

populations of these estuarine palms are now a few colonies existing in some small 

pockets of the tidal region. The loss of population of Nypa fruticans in Indian 

Sundarbans is due to relative  scarcity of fresh water flow from the upper riches and 

also due to over exploitation for making charcoal and leaves for using as thatches. 

8.6. Study reproductive potentiality of palms 

Present study recorded the reproductive potentiality of palm and cane flora of West 

Bengal during the last five years (2013–2018) that depends on species to species. Few 

species like Cocos nucifera, Borassus flabellifer, Areca catechu, Wallichia 

oblongifolia, W. disticha, Plectocomia himalayana, P. assamica, P. bractealis and 

Phoenix paludosa have recorded low reproductive potentiality that depends on physical 

factors as well as natural factors. Caryota urens, C. obtusa, C. mitis and species of 

Corypha, Calamus and Daemonorops, Phoenix, Dypsis, Roystonea, Ptychosperma, 
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Chamaedorea produce large quantity of seeds due to their high reproductive 

potentiality. 

8.7. Sustainable utilization of wild palms  

Plant resources have high accessible source of products and incomes for economically 

backward societies, and are subsequently under extensive pressure to provide 

environmental benefits. Sustainable utilization and conservation of palms are essential 

for the continuation of ecosystem functioning. Palms occupy a very important position 

among all the economic plants, as they are one of the major sources of man’s food. 

Awareness programmes are essential for sustainable utilization of palms and cane. 

Tender leaves, young inflorescence, pith of the stem, fruits and seeds, endosperm of 

many palms are edible and provide all the nutritional materials for healthy living. The 

four extensively domesticated palms in the plant kingdom as well as palms are Cocos 

nucifera, Phoenix dactylifera, Areca catechu and Elaeis guineensis. Semi wild palms 

such as Borassus flabellifer, Phoenix sylvestris, Caryota urens, Arenga pinnata, 

Livistona jenkinsiana, Phoenix paludosa, Phoenix rupicola, Wallichia disticha, Licuala 

peltata, Trachycarpus martianus and some other palms and canes have also local and 

commercial uses as source of food, sugar, wine, oil, fibres and various other items like 

building material and furniture. Soft young leaves are also useful for making various 

household items. Due to high nutritional and medicinal values of the edible portion of 

coconut palm, date palm and Areca palm, they are commercially cultivated. Local, 

medicinal, commercial and ethnic uses of indigenous palms however are more to be 

known through extensive survey, wide interaction and document research.  

In order to sustain the life the local people are over exploiting palm resources 

unscientifically. Sustainable withdrawal of such natural resources can reduce the 

excessive pressure on those species and frequent awareness initiatives among local and 

tribal community would be more fruitful to save the palm population in wild for future 

use and research. 
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Fig. 81: A, B & E. Rattans destroyed by wild animals and local people C. Areca 

catechu L. D. Cocos nucifera L.  Fuel and house hold materials F. Phoenix paludosa 

Roxb. destroyed by fisherman of Sundarbans  
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Fig. 82: Palms seedling conservation A. Licuala grandis Wendl. B. Licuala spinosa 

Thunberg C. Sabal mauritiformis (Karsten) Griseb. et Wendl.  D. Ptychosperma 

macarthurii (Wendl.) Nichols E. Chamedorea elegans Mart. F. Phoenix sylvestris 

Roxb. 
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Fig. 83:  ex-situ conservation of palms A. Arenga caudata (Lour.) Moore. B. 

Ptychosperma elegans (R. Br.) Bl. C. Livistona chainensis (Jacq.) R. Br.  D. Caryota 

mitis Lour. E & G. Pritchardia pacifica Seem et Wendl. F. Licuala grandis Wendl. H. 

Ptychosperma waitianum Essig. I. Raphis excels (Thunb.) Henry ex Rehd. J. Syagrus 

schizophylla(Cham.) Glassman K. Pelagodoxa henryana Becc. L. 

Dypsis decaryi (Jum.) Beentje & Dransf. 
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Fig. 84: A. Washingtonea filifera (Linden) Wendl. B. Licuala grandis Wendl. C. 

Veitchia merrillii Becc.  D. Livistona chainensis (Jacq.) R. Br. ex Mart. E. Chamedorea 

elegans Mart.  F. Thrinax parviflora Swartz. 
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CONCLUSION–9  

The present dissertation reflects the current diversity status and phytogeography of 

indigenous palms and canes in various wild habitats of West Bengal. The entire state of 

West Bengal consists of a diversified topography from sub-alpine Himalayas of 

Northern part to the mangroves of south Bengal and houses series of large and small in-

situ and ex-situ conservatories that are suitable for wide range of palms and canes. 

Members of Arecaceae are early divergent and quite interesting monocotyledons with 

diversified habits and during the process of this dissertation, a total of 49 species 

representing 17 genera of indigenous palms and canes mostly distributed in the forests 

and open scrubs throughout the state, mostly concentrated in Northern Bengal were 

recorded. Out of 49 indigenous species, 26 species are palms and 23 species of rattans 

have been recognized. The rattans are found most dominating and Calamus is the 

largest genus that represents a total of 17 species, Plectocomia with three species and 

Daemonorops with two species. Calamus and Daemonorops of rattans are widely 

growing in various sub-tropical, tropical forests of terai and duars and lowers hills of 

Northern Bengal whereas Plectocomia found in the forests of tropical and temperate 

forests of high altitude Himalaya of Darjeeling and Kalimpong districts. Among the 

palms, Phoenix is the largest genus with five species followed by Wallichia, Caryota 

and Trachycarpus with three species, Areca with two species and Borassus, Cocos, 

Nypa and Arenga represent only one species each. Apart from the indigenous species, 

more over 47 species representing 26 genera of introduced palms are also recorded 

from different ex-situ conservatories, Botanical Gardens, Horticultural gardens, parks, 

Institutions and road side landscapes. Arenga is a largest exotic genus that represents a 

total of 4 species followed by Ptychosperma, Roystonea, Phoenix and Livistona with 

three species, Hyphaene, Raphis, Thrinax, Washingtonia, Prichardia, Hyphorbe, 

Areca, Dypsis, Archontophoenix with two species and Chamedorea, Elaeis, Bactris, 

Veitchia, Heterospathe, Dictyosperma, Carpentaria, Licuala, Sabal, Lodoicea, Latania 

with only one species each recorded from various parks, roadside landscapes and 

commercial areas. 

Detailed floristic work on the family Arecaceae of West Bengal was studied to 

understand the present status of palm and cane diversity and it was found quite 

significant in forests and open areas of West Bengal. Two new taxa Calamus 
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pseudoerectus S. Mondal, S. K. Basu & M. Chowdhury and Daemonorops teraiensis S. 

Mondal and M. Chowdhury of Arecaceae were discovered from the wild areas of 

Himalaya and sub-Himalayan West Bengal. In addition, five new taxa i.e., Areca 

triandra Roxb. ex Buch.-Ham., Calamus nambariensis Becc., C. longisetus Griff., 

Plctocomia bractealis Becc.  and Salacca secunda are recorded for the first time from 

various wild habitats from the boundary of West Bengal. Nypa fruticans and Phoenix 

peludosa are the only important halophytic palms that growing in the tidal creeks of 

Sundarbans mangrove and a good population sizes for both the species were recorded.  

The most of the species of this family are endemic and threatened. A total 34 species of 

palm and canes of recorded 49 indigenous species are recorded as endemic to Indian 

sub-continent and South and South East Asia.  The species like Calamus pseudoerectus 

Sujit Mondal, S. K. Basu & M. Chowdhury, Calamus khasianus Becc., Calamus 

kingianus Becc., Daemonorops teraiensis Sujit Mondal & M. Chowdhury, Plectocomia 

assamica Griff., Plectocomia bractealis Becc., Plectocomia himalayana Griff., 

Pinanga griffithii Becc., Wallichia caryotoides Roxb. are endemic to India. Corypha 

taliera Roxb., Corypha umbraculifera L., Calamus floribundus Griff., Calamus gracilis 

Roxb., Calamus guruba (Buch.-Ham.) ex Mart., Calamus leptospadix Griff., Calamus 

inermis T. Anders., Pinanga gracilis Bl., Arenga micrantha C. F. Wei, Calamus 

acanthospathus Griff., Calamus flagellum Griff. ex Mart., Wallichia oblongifolia 

Griff., Wallichia disticha T. Anders. are recorded as endemic to  Indian sub-continent 

and China whereas, species like Trachycarpus fortunei (Hook.) H. Wendl., 

Trachycarpus martianus (Wall. ex. Mart.) H.  Wendl., Phoenix acaulis Buch.-Ham. ex 

Roxb., Phoenix paludosa Roxb., Phoenix rupicola T. Anders., Calamus erectus Roxb., 

Calamus longisetus Griff., Calamus tenuis Roxb., Calamus viminalis Willd., Calamus 

latifolius Roxb., Calamus nambariensis Becc., Salacca secunda Griff. are endemic due 

to their nativeness and restricted distribution in South–East Asia. Calamus 

pseudoerectus and Daemonorops teraiensis are considered as endemic to West Bengal 

due to their restricted distribution in sub-Himalayan and Himalayan Darjeeling and 

Kalimpong district.  

44 species out of 49 recorded taxa are under threatened category. Calamus 

numbariensis is critically endangered species and is reported from Kalimpong and 

Darjeeling district only. Four species namely Areca triandra, Phoenix acaulis, Phoenix 

paludosa and Phoenix rupicola are categorized under near threatened category and 
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species like Nypa fruticans, Areca catechu, Corypha utan and Calamus tenuis are 

categorized under least concerned category.  

On account of multifarious flowering behavior, study the phenology of palms in wild is 

difficult and a total 89 species from both indigenous and exotic were selected for this 

study. The emergence of inflorescence in pleonanthic palms is either seasonal or 

perennial round the year. In hapaxanthic palms like Arenga, Caryota and Wallichia 

there were flowering starts once in lifetime and after attaining maturity plant dies. 

Among the pleonanthic palms, in the genus Phoenix, flowering season commences 

from December and continues up to February. Life forms, habit groups and pollination 

type were carefully studied and a significant result was found. Based on phonological 

study flowering calendars for 89 species were prepared for future study. 

Selected 23 species of Arecaceae were studied for Palynological investigation and 

result shows great variation in exine of ornamentation that range from psilate 

(primitive) to verrucate (advance) and pollen grains are mostly isopolar, heteropolar, 

para-isopolar and apolar in Areca catechu and Chamaedorea elegans. 

Palms and canes plays a very important role in livelihood of various ethnic 

communities and local people since long back and plant parts have been widely used as 

medicine, food, fodder, house building material, hunting, fishing and war equipments 

etc. Among the 49 indigenous species, tender shoots of 8 species, fruits of 14 species, 

starchy sap of 5 species are recorded as edible. Young twigs, tender shoot, leaves of 12 

palms and canes are recorded to be used most significantly for the fodder of domestic 

and wild animals. 8 species are recorded as medicine, 11 palms used in making houses 

and thatching, 4 species for various religious purposes.  

Palms and canes of this region in wild facing huge anthropological and natural threats 

that drastically affects on palm and canes populations. The palm and canes diversity in 

various wildernesses of West Bengal is quite interesting and rich especially in in-situ 

conservatories of North Bengal. Conservation and sustainable utilization of these 

natural resources assume great importance in the context when forest wealth of the 

country as a whole has been on the decline. In the absence of concrete efforts towards 

their replenishment, some of these wild palms are likely to face severe threats of 

extinction. Authority should initiate various national and international projects and 

develop proper conservation strategies along with the remote sensing technology for 
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mapping with view to conserve the palms and rattan biodiversity. The data extracted 

out from this work will be used as primary data for the proper conservation program of 

West Bengal palms for the policy makers. Therefore, sincere attention and proper 

scientific conservation measures should be taken immediately by the authority, 

otherwise most of the species of rattans and palms of this area will extinct from the 

wild in the near future. 
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GLOSSARY– 10  

 

Acanthophyll: longer spines derived from leaflets 

Acaulescent: stem underground 

Acervulue: flower cluster in a line 

Acropetal: from below upward 

Acuminate: tapering to a point 

Adnate: attachment of two different kinds of organs 

Anastomose: network formation 

Ansa: stalk of the leaflet 

Anthesis: opening of flower 

Anthesis: time of fertilisation of flower 

Apiculate: ending in a sharp point 

Apocarpous: with free carpels 

Arcuate:  curved 

Attenuate: tapering to a point 

Auricle: an ear like lobe 

Basipeta: development from top to bottom 

Basipetal: from apex downward 

Bicarinate: having two keels 

Bifid: divided into two halves 

Bract: modified leaf associated with inflorescence 

Bracteole: a small bract borne on a flower stalk 

Caducous: drooping off early 

Caespitose: clustered 

Capitate: head-like 
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Carpel: unit of gynoecium 

Catkin-like: cylindrical densely crowded rachilla 

Caudiform: tail – like 

Ciliate: finely hairy 

Cirrus: whip - like extension of rachis 

Connate: attachment of same organs 

Connate: united to one another 

Coriaceous: leathery 

Costa: mid rib or mid vein 

Costapalmate: palmate leaf blade with extended mid costa 

Crownshaft: a conspicuous cylinder of tubular leaf sheaths 

Cymbospatha: boat shaped outer bract of inflorescence 

Deciduous: shed periodically  

Diaspore: portion of the seed without sacrotesta 

Dichotomous: forking 

Digitate: like fingers 

Dioecious: male and female flower in separate plants 

Distichous: borne strictly in two opposite rows 

Divaricate:  widely divergent 

Divaricate: spread widely 

Dyad: in pair 

Ecirrate: without cirrus 

Emarginate: with a notch at the apex 

Endocarp: the innermost layer of the fruit wall 

Endosperm: the nutritive body of the seed 

Ensiform: sword – shaped 



306 

Eophyll: first foliage leaf of the seedling 

Epicarp: the outermost layer of the fruit wall 

Filamentous: thread like 

Fimbriate: frienged 

Flabellate: fan shaped 

Flagellum: a whip-like climbing organ originating from the leaf sheath; sterile                 

inflorescence 

Glabrous: smooth 

Glaucous: bluish 

Glomerule: a knob like  

Gynoecium: the ovule bearing organ of the flower composed of carpel(s), ovary, style 

and stigma 

Hapaxanathic: mode of flowering when stem growth is terminated by the production 

of inflorescences 

Hastula: an appendage at the junction of the blade and petiole, may be on upper side, 

lower side or on both side 

Hypaxanthic: when a shoot flower before dying 

Imbricate: not regular overlapping of perianth, one always outer and one always inner 

Imparipinnate: unevenly pinnate 

Indumentum: covering of hairs  

Induplicate: folded like ‘V’ 

Inflorescence: the branch that bears the flowers including all the bracts and bracteoles        

Infrafoliar: borne below the leaves 

Infructescence: Inflorescence with fruits 

Interfoliar: borne among the leaves 

Internode: the space between the two nodes 

Involucre: bracteole immediately surrounding the flower 
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Involucrophorum: bract that holds both female and neuter flower 

Knee: a swelling of leaf sheath at the base of the petiole 

Lanceolate: narrow, tapering at ends, the basal end often broader 

Lanceolate: shaped like a lance 

Ligule: a distal projection of the leaf sheath 

Linear: several times longer than wide, narrow 

Locule: the cavity in which the ovule is borne 

Mesocarp: the middle layer of the fruit 

Monocarpic: Flowering and fruiting once in a lifetime than dying 

Monoecious: a plant bearing both male and the female flowers / male and female 

flowers separate but borne on the same plant 

Monopodial: with a single main axis 

Node: the region of the stem where leaf is attached 

Oblanceolate: inversely lance shaped 

Oblong: longer than broad with sides more or less parallel 

Obovoid: egg shaped 

Obpyriform: pear shaped but attached at the broad end 

Ocrea: an extension of the leaf sheath beyond the petiole insertion 

Ovoid: egg shaped 

Palman: the undivided middle part of the palmate leaf 

Palmate: shaped like the palm of the hand  

Paripinnate: evenly pinnate 

Pedicel: stalk of the flower 

Peduncle: stalk of the inflorescence 

Peltate: round, attached at the centre 

Perianth: the sepals and petals together 
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Petiole: the stalk of the leaf 

Pinna: leaflet 

Pistillode: a sterile gynoecium 

Pleonanthic: a shoot flowering continuously, not dying after flowering 

Plicate: pleated 

Praemorse: as if eaten by the goat 

Prophyll: first sterile bract on the base of the inflorescence or on lower branches  

Protandrous: when pollens are shed before the stigma is receptive 

Proximal: near the base 

Pyrene: seed like body formed by the hard endocarp 

Rachilla: ultimate flower bearing axis of inflorenscences/ the branch that bears the 

flowers 

Rachis:  the axis of inflorescence beyond the first branch or the axis of leaf beyond the 

petiole/ the main axis of the leaf that holds leaflets 

Raphe: a ridge or depression on the seed  

Reduplicate: folded like reverse ‘V’ 

Rhizome: underground stem 

Ruminate: endosperm furrowed inside by protrusion of seed coat/ infolding of the seed 

coat 

Sarcotesta: a fleshy layer developed from the outer seed coat 

Sarcotesta: fleshy seed coat 

Scandent: climbing 

Sinuous: wavy 

Soboliferous: producing shoots from the ground, clump forming 

Spadix: inflorences 

Stolon: a horizontal stem below the surface area of the ground that give rise to shoots 

Sub-cirrate:  leaf with small cirrus 
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Sub-cirrate: leaf with small cirrus 

Subulate: awl-shaped 

Sulcate: furrowed lengthwise 

Terete:  rounded, cylindrical  

Tomentose: densely covered with short hairs 

Triad: flower cluster with the two lateral male flowers and a middle female flower 

Undulate: waved 

Valvate: meeting side by side without overlapping 

Ventricose: swollen at middle 

Versastile: anthers attached near the middle 

Whorl: three or more leaves, flower branches from one node 

Wilding: self sown seedling 
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Abstract: Calamus pseudoerectus (Arecaceae or Palmae), a new 
species of rattan from the hilly slopes of Mukti and Mahananda rivers 
at Darjeeling District of West Bengal in the eastern Indian Himalaya, 
is described and illustrated.  This species closely resembles two Indo-
Myanmar species, C. erectus Roxb. and C. arborescence Griff.  It, 
however, is distinguished by its short and extremely slender stem, 
spine ornamentation, pendulous, long-branched inflorescence, and 
minute fruits with fimbriate scales.  A comparative study among 
C. pseudoerectus sp. nov., C. erectus Roxb., and C. arborescence 
Griff. is provided.  Conservation status of this species is proposed as 
Endangered (EN) as per IUCN. 

Keywords: Calamus arborescence, Calamus erectus, new taxa, Palmae, 
Rattans.
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Calamus L. is the largest genus of the family 
Arecaceae (Palmae) with about 520 species worldwide, 
mostly distributed in the Asia-Pacific region and Africa 
(Dransfield et al. 2008; Baker 2015; Baker & Dransfield 
2016).  The spiny climbing and non-climbing rattans, the 
source of the commercial rattan cane, are distributed 
from tropical Africa, India to Fiji, southern China through 
Malay Archipelago to northern Australia (Baker & 
Dransfield 2014).  Calamus is most species-rich in the 
southeastern region of Asia, with 183 species occurring 
across the Malay Peninsula, Philippines, Borneo, Sumatra, 

and Java (Baker & Couvreur 2012; Govaerts et al. 2013) 
and 52 species recognized from New Guinea (Baker et 
al. 2002; Baker & Dransfield 2006).  Baker & Dransfield 
(2014) added 14 more species of Calamus from New 
Guinea.  The lower hills of the eastern Himalaya and 
the Terai parts are quite rich in Calamus species, with 
28 species reported from China (Pei et al. 1991), seven 
from Bangladesh (Alam 1990), eight from Bhutan (Noltie 
1994), and nine from Nepal (Paudel & Chowdhary 2005).  
In India, Beccari (1894) reported 72 species of Calamus 
from undivided British India for the first time; presently, 
around 36 species and three varieties of Calamus are 
recorded from various parts of the Himalaya, Western 
Ghats, and the Andaman & Nicobar Islands (Basu & Basu 
1987; Renuka 1987; Basu 1992).  A total of 18 species 
of the genus Calamus L., Plectocomia Mart. ex. Bl., and 
Daemonorops Bl. were reported from various altitudes 
of West Bengal (Mondal & Chowdhury 2018).  During 
exploration of palms and canes in the various lower 
hills and riverine forests along small streams (‘khola’) 
and rivers of the Darjeeling Himalaya, a few interesting 
specimens of Calamus were collected from Muktikhola 
(26049’26”N & 88013’22”E, 822m) and Choklong riverine 
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forests (26051’42”N & 88021’45”E, 609m) of Mahananda 
Wildlife Sanctuary on the hillslopes of the Mukti 
and Mahananda rivers, respectively.  After extensive 
morphologic comparisons in key herbaria (Herbarium, 
BSI, Central National Herbarium (CAL),  Hebarium, BSI, 
Eastern Regional Centre, Shillong (ASSAM), Herbarium, 
BSI, Sikkim Himalya Regional Center, Gangtok (BSHC), 
and Herbarium, University of North Bengal (NBU), 
matching with some digital herbarium of  Herbarium, 
Royal Botanical Garden, Kew (K), Herbarium, National 
Taiwan University (TAI) Herbarium, Royal Botanical 
Garden, Edinburgh (E), and extensive literature search 
(Renuka 1987; Alam 1990; Pei et al. 1991; Basu 1992; 
Noltie 1994; Paudel & Chowdhary 2005; Baker & 
Couvreur 2012; Govaerts et al. 2013; Baker & Dransfield 
2014), it was found that it is a new species for science.  
The new taxon is carefully described and illustrated and 
a comparison of diagnostic morphologic characters with 
two allied Indian species, C. erectus Roxb. (Hort. Bengal. 
72. 1814) and C. arborescence Griff. (Calcutta J. Nat. Hist. 
5.33.1845), are presented (Table 1).  Of the 36 species in 
India, two species, C. erectus and C. arborescence, are 
completely different from the others in respect of lack 
of knee, cirrus, and flagella.  Similar character-bearing 
species from southeastern Asia are C. acaulis A.J. Hend., 
N.K. Ban & N.Q. Dung from Vietnam and C. oxycarpus 
Becc., C. macrorhynchus Burret, C. erectus Roxb., and 
C. dianbaiensis C.F. Wei from China.  The new species 
is close to this group and lacks knee, cirrus, and flagella.

Taxonomic treatments
Calamus pseudoerectus sp. nov. 

S. Mondal, S.K. Basu & M. Chowdhury,  
Betgara, Otla bet [Nepali] (Image 1; Fig. 1).

Similar to Calamus erectus Roxb. and C. arborescence 
Griff. in respect of having similar types of ocrea and 
devoid of knee, flagella, and cirri, but distinct by big, 
branched inflorescence, minute and scattered spines, 
and very small fruits with fimbriate fan-shaped scales.  It 
further differs by having scattered spines on leaf sheath 
and rachis, while in C. erectus and C. arborescence, spines 
are clustered and whorled.  It is further characterized 
by pendulous big inflorescence, sheath with white 
and brownish-black powdery dust, conspicuous ocrea, 
oblong fruits, 5mm × 1mm, brown.

Holotype: 10044 (CAL), 08.ii.2018, India, West 
Bengal, Darjeeling District, Muktikhola hillslopes, 
26049’26”N & 88013’22”E , 822m, coll. S. Mondal & M. 
Chowdhury.

Isotype:  Calcutta University Herbarium (CUH),  NBU 

(10044). 
Cluster-forming rattan, erect up to 11m long.  Stem 

solid, with sheaths 18–20 cm diameter, without sheaths 
12–13.5 cm diameter; internodes 5–9.8 cm long, 12.1–
13.2 cm diameter.  Leaf ecirrate, 1.56–3.37 m long; 
flagella absent; sheath blackish-brown, caducous scales, 
sparsely variable sized blackish-brown armed with 
minute and few long flat spines along zone of adnation 
between inflorescence and sheath; knee absent; petiole 
1–1.2 m long, young petiole with white powdery dust, 
mature petiole base with dense brown dust, covered 
with irregular small spines, base flat, leaf sheath closed 
with spongy, thick sheath fibers on both edges; leaflets 
38–43 on each side of rachis; rachis 1.3–1.8 m long; 
glabrous, rarely spines on both edges, leaflets linear-
ensiform, 41–75 cm × 2.1–4.1 cm, leaflets alternate in 
equidistance at base and terminal part, but opposite 
at middle; green beneath, narrowly elliptic to linear, 
mid leaflets 71–76.5 cm × 4.8–5.6 cm; apical leaflets 
39.6–41.8 cm × 1.6–2.1 cm, apical leaflet scarcely united 
at base; fine spines 3–6 mm long, on major veins of 
both abaxial and adaxial surfaces; inflorescences long, 
looping, 2.10–2.40 m  long, non-flagelliform, branched 
to 1 order, one pistillate and one staminate flower lies 
in each node; pistillate flowers deeply embedded on 
rachis node, sterile staminate flowers lies at base of 
pistillate flowers; prophyll strictly tubular, 14–32 cm × 
4.8–3.1 cm tightly sheathing, opening asymmetrically 
at apex, with brown indumentums similar to that of 
the sheath, very sparsely armed with minute recurved 
spines, sometimes with fine bristles around bract 
opening; peduncular bracts one or two, peduncular up 
to 1.12m long, 1.3cm diameter, with irregular spine on 
margin and adaxial surface, rachis bract 5.6–14.4 cm 
× 3.3–5.2 cm, similar to prophylls; primary branches 
(rachillae) 25.6–134.2 cm apart, rachillae 2–3 at each 
nodes; rachillae alternate, straight, 10.3–27.6 mm × 1.6–
2.5 mm; rachilla bracts 1.3–1.6 cm × 2.3–2.8 cm, similar 
to prophylls; floral bracteoles tubular, 0.7–1.4 cm × 1.8–
2.5 cm, asymmetrically opened; pistillate flowers oval, 
0.6–0.4 cm × 0.4–0.5 cm, sessile, lacking indumentums; 
calyx 0.4cm diameter, connate at base, three-lobed; 
lobes 0.6cm × 0.4cm; corollatubular at base, 0.4–1.1 
cm × 1.6cm long, tip three-lobed; lobes triangular, 
0.6mm long; ovary globose; stigma three, prominent; 
sterile staminate flower narrow, 0.7cm × 0.3cm, solitary, 
sessile, attached at base of pistillate flowers, calyx 0.4cm 
diameter, connate at base, three-lobed; lobes 0.6cm × 
0.4cm; tubular at base, corolla 0.4–1.1 cm × 1.6cm, tip 
three-lobed; lobes triangle, 0.6cm long; sterile stamens 
six; separate fertile male plants not seen.  Fruits very 
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small, ellipsoid, 0.7–0.8 mm × 0.3–0.4 mm, rusty brown, 
with three distinct stigmatic projection, 0.1–0.2 mm 
long, covered with longitudinal rows of scales, reddish 
brown, 0.4–0.8 mm × 0.3–0.5 mm, scales not regular, 
fan-shaped, margins fimbriate, arranged in nine rows; 
one-seeded.  Seeds oblong, 0.5cm × 0.1cm, brown.

Phenology: Flowering: December–February; 
Fruiting: February–May. 

Distribution: India (West Bengal, Darjeeling District).
Habitat: Hill slopes of riverine forests at lower hills, 

associated with bushes of Lantana camara L., Mikania 
micrantha Kunth, Pandanus nepalensis H. St. John, 
Curcuma aromatica Salisb., Alstonia neriifolia D. Don, 
and Wallichia caryotoides Roxb.

Uses: Leaves are used as thatch; local peoples use 

fruits for diabetes.
Etymology: The specific epithet is given as the new 

species is quite closer to the Indian rattan C. erectus.
Additional specimen examined (paratypes): 

10212 (NBU), one specimen collected on 12.iv.2018, 
West Bengal, Darjeeling District, Shivkhola hillslopes, 
26051’42”N & 88021’45”E , 609m, coll. S. Mondal & M. 
Chowdhury. 

Notes: This species was discovered from the lower 
hills of Darjeeling District of India around 16km away 
from Siliguri City.  Calamus pseudoerectus is presently 
known from four populations in the lower hill forests 
of Darjeeling District of West Bengal in the eastern 
Himalaya.  Three populations were found at Murtikhola 
and one population at Shivkhola area of Mahananda WS.  

	

Figure 1. Calamus pseudoerectus sp. nov.: A, B - habit with leaf sheaths, leaves, and inflorescence | C - sterile staminate flower | D - calyx | E - 
pistillate flowers | F - sterile stamens | G - rachilla with female and sterile male flower | H - mature fruit | I - scales | J - seed. © Sujit Mondal.
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Each population is with an average of 10–15 individuals.  
Altogether, 40–60 individuals were observed.  We 
examined several pistillate inflorescences and every time 
found minute fruits with seeds and fimbriate scales.  The 
present study did not record staminate specimens.

Given the size of the area is about 60km2 (area of 
occupancy <500km2 and area of occurrence <5000km2), 
number of locations four (≤5), and threats to the habitat, 
we recommend Calamus pseudoerectus under the 
status of Endangered (EN; IUCN Standards & Petitions 
Subcommittee 2014).  The type locality is the part of 
the Himalayan hotspot (Myers et al. 2000) and faces 

Characters Calamus erectus Roxb. Calamus arborescens Griff. Calamus pseudoerectus sp. nov.

Sheath
Spines
Pattern
Size (cm)
Colour

With yellow powdery dust
Dense, in oblique rows
Comb-like, whorl, dense 
4–7
Yellow

Powdery dust absent
Dense, in oblique rows
Comb-like, whorl 
1–4
Black

Whitish at young and blackish-brown 
powdery dust, sparsely variable sized 
armed or spines 
2–3
Blackish-brown

Rachis 
Size (m)
Spine type
Pattern

Petiole
Size (m)
Spines

3–3.5
Dense long spines 
Spine 1–2 or whorled, comb-like

0.5–1.5
Whorled, comb-like

2–2.5
Dense long spines 
Whorled, comb-like

0.5–1.5  
Whorled, comb-like

1.3–1.8 
Glabrous or rarely spines 
Rarely on both edge

0.5–1.2 
Single, rarely on edge

Leaves 
Leaflets
Number (pair)
Size (cm)

Arrangement
Terminal 
leaflets

25–40
60–80 × 3.5–5
Leaflets alternate in equidistance,
green beneath 

Joined at half of their length

25–39
80–100 × 5–6 
Leaflets opposite in equidistance, white 
beneath

Joined at half of their length

38–43
41–75 × 2.1–4.1
Leaflets alternate in equidistance at 
base and terminal part, but opposite at 
middle; green beneath
Joined at one-fourth of their length

Prophyll
Sizes (cm)
Type
Colour
Spines
Texture

Tubular, short 
7–10 
Uniform, upper parts soft, lacerate
Green
Thickly
Papery, tattering apices

Tubular, very long 
20–30
Uniform, lacerate above
Green
Thickly
Papery, tattering apices

Tubular, long 
14–32 
Opening wider, upper parts fibrous,
Whitish-greenish-brown 
Absent
Leathery, strong

Inflorescence
Size (m)
Peduncle

Rachillae

Short, round
1–2
Round, strongly armed with black comb-
like spines 

Rachillae 1 at each node, female flower 
rarely with sterile male flower 

Pendulous, compressed
1.6–2
Compressed, strongly armed with black 
comb-like spines 

Rachillae 1 at each node, female flower 
rarely with sterile male flower

Pendulous, compressed
2.10–2.40 
Compressed, pedicle unarmed, smooth 

Rachillae 2–3 at each node, each female 
and sterile male flower together in each 
node throughout

Pistilate flowers
Stigma Deciduous Deciduous Persistent

Fruit 
Shape
Size (cm)
Colour
Stigmatic       
projection
Scales
Shape
Size (mm)
Margin 
Vertical rows

Big 
Ovoid-ellipsoid 
3–5 × 2–2.5
Brown 
Absent

Boat-shaped 
6–7 × 9–11 
Brown, entire 
12  

Big 
Obovoid-ellipsoid
2–2.2 × 0.5–0.7
Brown 
Absent

Boat-shaped 
6–7 × 9–11 
Reddish, entire 
12  

Very small
Ellipsoid
0.7–0.8 × 0.3–0.4
Rusty brown 
Present

Fan-shaped 
0.4–0.8 × 0.3–0.5
Reddish-brown, fimbriate 
9 

Seed   
Size (cm)
Colour

Big, 2.7 x 1.3
Yellow

Big, 1.2 x 0.6
Yellow

Small, 0.5 x 0.1
Brown

Table 1. Morphologic comparison among Calamus erectus Roxb., C. arborescens Griff., and C. pseudoerectus sp. nov.

tremendous adverse anthropologic pressure including 
tea gardens, road and house construction, huge forest 
resource collections by local people, and ecotourism.  As 
C. pseudoerectus grows in the open forest of Mahananda 
WS where human infiltration is huge due to the presence 
of nearby tea gardens and ecotourism sites, the existing 
habitat needs to be protected by the forest department 
for the sake of in situ conservation of this new species.
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Image 1. Calamus pseudoerectus sp. nov. at Darjeeling District of West Bengal, India: A, B - habit | C - stem | D - inflorescence | E - sheath | 
F - petiole | G, H - sheath with fiber | I - rachilla | J - pistillate flower  | K - sterile staminate flower | L - sterile stamens | M - mature fruit | N - 
fimbriate scales | O - seed.   © Sujit Mondal.
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Abstract 

 

Daemonorops teraiensis (Arecaceae or Palmae), a new species of rattan from Dalkajhar forest of Darjeeling district of West Bengal, India, is 

described and illustrated. This species has close resembles with Daemonorops jenkinsiana (Griff.) Mart. distinguished by its completely 

different armatures on knee, petiole, rachis, leaflets number, sizes, female rachis size and flowers number. 

Key words: Daemonorops teraiensis, new taxa, Dalkajhar forest, India 

Introduction 

The genus Daemonorops Blume (Arecaceae) comprises 

about 114 species distributed in tropics and subtropics of 

southeastern Asia extending to southeast China, Malaysia to 

New Guinea (Dransfield et al. 2008).  Terai and foothills of 

Darjeeling district is rich with dense vegetation and also 

houses various species of palms and canes (Mondal & 

Chowdhury 2018, Mondal et al., 2019). A good number of 

Canes were recorded from the Dalkajhar forest of Terai and 

few very large population of Daemonorops are growing in 

Terai and foothills of Mahananda wildlife sanctuary and Jore 

Pokhri Wild life sanctuary of Darjeeling district. Beccari 

(1832) first time estimated 27 species of Daemonorops from 

undivided British India. Presently 6 species of Daemonorops 

were reported from India, Daemonorops jenkinsiana (Griff.) 

Mart is only species that found in N and NE India whereas, 

rest 5 species were described from Western Ghats and the 

Andaman & Nicobar Islands (Basu, 1992; Renuka 2011). 

Daemonorops jenkinsiana (Griff.) Mart. is only species 

reported from China (Pei et al., 1991), Bangladesh (Alam 

1990) and Bhutan (Noltie 1994). During exploration of palms 

and canes in the forest of Terai and foothills of Eastern 

Himalaya of Darjeeling District, one interesting specimen of 

Daemonorops was collected from the Dalkajhar forest near 

Bagdogra (Jore Pokhri  Wildlife Sanctuary 26°41'42" N, 88° 

17' 14" E, Alt. 145 m) in the month of January, 2017. 

Initially the plant was seems to be Daemonorops jenkinsiana 

(Griff.) Mart. but after extensive morphological comparisons 

(Table 1) with various herbarium specimens of  key herbaria 

(CNH, ASSAM, BSIH, and NBU) and also matching with 

some digital herbarium of K, TAI, it is considered as a new 

species for its remarkable dense armatures on leaves, leaflets 

number, sizes, female rachis size and flowers number. To 

understand the population size and ecology, it was observed 

periodically since last two successive years (2017-2019). 

Finally the specimen was carefully described here along with 

necessary photographs and illustrations. 

Taxonomy 

Daemonorops teraiensis S. Mondal & M. Chowdhury, 

sp. nov. [Fig.1, Image 1] 

Type:  INDIA. West Bengal: Darjeeling District, Dalkajhar 

forest at terai of Darjeeling  (Jore Pokhri Wildlife Sanctuary) 

26° 41'42"N, 88° 17' 14" E, Alt. 145 m, 01.05.2018, S. 

Mondal & M. Chowdhury  0070;  (holotype CAL, isotype 

NBU) 

Diagnosis: Distinguished by its extremely unique armatures 

on knee, petiole, rachis, leaflets number, sizes, female rachis 

size and flowers number. 

Climbing rattan, 6–8 m tall; stem erect, covered with 

sheath, 8–12cm in diameter, internodes 10–12cm; without 

sheath up to 10.4 cm in diameter; sheath tubular, 16–26 cm 

long dense, light brown with flat, papery spines, base conical, 

0.8–4.2cm long, internodes 11.5–15cm long. Leaves cirrate; 

leaf excluding cirrus 1.85–2.43m long, cirrus 1–1.19 m long; 

knee conspicuous, covered with dense brown scurf, spines 

except both longitudinal side, spines flattened, deep brown to 

blackish spines in series or scattered; petiole 8.5–13 cm long, 

2–2.8 cm broad at middle, scurfy outside, flat to slightly 

convex above, 5–6 rows of dense spines on abaxial and 

adaxial surface,  margin without spines; rachis with strong 

digitate dense spines on adaxial surface and claw shaped on 

abaxial surface, spines at concave side 2–8 mm and convex 

side 2–18 mm long. Ocrea conspicuous, scarcely developed, 

tightly sheathing, mouth with fine short rusty bristles up to 

3.4 cm long, rachis 1.90–2.14 m long; leaflets 72–80 on each 

side of rachis; equidistant, alternate to sub opposite, 18–24 × 

48–52 cm long, apical leaflets 0.6–1 × 1.8–2.2 cm, 3 nerved, 

each with fine bristles, bristles 0.4–1.2cm long, on mid-veins 

bristles on both abaxial and adaxial surfaces sparsely spinous 

on lower edges, spine 4–6 hook shaped, joined at the base, 4–

9 mm; Inflorescence subaxillary not very broadly fusiform or 

inserted above the mouth of their sheaths, not very broadly 

fusiform after opening; male flowers oblong in bud, 2×5 mm; 

calyx copular, with yellow powdery dust corolla with 3 

oblanceolate petals; 3–4 mm × 1–2 mm; stamens 6; 2–3 mm 

long, subulate, connate and thickened at base; female flowers 

2–3  in number on each side; 4–5 mm long; calyx copular, 2–

3 mm long, truncate; corolla distinctly veined, with deeply 

divided lanceolate petals; each 3.5–4.5 × 1–2 mm; ovary 

ovoid to globose, stigmas 3, Fruit globose, 1.8 cm in 

diameter. 

Flowering: March – May Fruiting: April – June 

Distribution: Known only from few bushes at Dalkajhar 

forest near Bagdogra, Darjeeling, West Bengal.  



 
759 

Habitat: Sub-tropical forest in the Terai of Darjeeling, West 

Bengal, India (alt 140-150 meter) 

Uses: Local tribal people eat the tender shoots and use dried 

leaf as fuel. Fruits are favorite food of wild elephants.  

Vernacular name: Kanra bet (Nepali). 

Etymology: The specific epithet ‘teraiensis’ is derived from 

the type habitat topography i.e., right bank of Teesta river 

with undulating land commonly known as Terai of 

Darjeeling district of West Bengal, India. 

Notes: Daemonorops teraiensis was discovered from the 

Dalkajhar forest near Bagdogra of Darjeeling district is 

presently known from only two populations at study area 

where each population is with an average of 10–14 

individuals.  Altogether, 20–28 individuals were observed 

and the given size of the area is about 40 km2 (area of 

occupancy <500 km2 and area of occurrence <5000 km2), 

number of locations two (≤5), and threats to the habitat, we 

recommend this new species under the status of Endangered 

(EN; IUCN Standards & Petitions Subcommittee 2014) and 

also endemic. The type locality is a part of Himalayan 

hotspot (Myers et al., 2000) and faces extreme adverse 

threats including extension of tea gardens, road, huge forest 

resource removal by forest dwellers and ecotourism. As 

Daemonorops teraiensis grows in the margin of open forest 

associated with Bengdubi tea garden of Dalkajhar forest of 

Jore Pokhri WLS where human infiltration is huge due to the 

presence of nearby tea gardens and ecotourism sites, the 

existing habitat needs to be protected by the forest 

department for the sake of in situ conservation of new 

species. 
 

 

Fig. 1 :  Daemonorops teraiensis S. Mondal & M. Chowdhury, sp. nov. A, B– Habit sketch; C– Armature on  

adaxial surface of petiole & rachis; D– Armature on abaxial surface of petiole & rachis; E– Inflorescence;  

F–Male flower;  G–Anther; H–Female flower; I–Fruit. © Papiya Saha 

 

Sujit Mondal and Monoranjan Chowdhury 
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Table 1 : Morphological comparison among Daemonorops jenkinsiana (Griff.) Mart. and Daemonorops teraiensis sp. nov. 

Characters 
Daemonorops jenkinsiana (Griff.) 

Mart. 
Daemonorops teraiensis sp. nov. 

Stem Without sheath 2 – 3 cm diameter 9 – 10.4 cm diameter 

 Internodes 15 – 20 cm long 10 – 12cm long 

Leaf With cirrus Upto 5 meter long Upto 3 meter long 

 Sheath 

 

28-40 cm long cm long, 2-3 cm in 

diameter 

16 – 26 cm long cm long, 8 – 12 cm in 

diameter 

 Armature on sheath Green to brown, flattened, conical, 

deflexed spines, upto 3cm long 

light brown with flat, papery spines, conical, 

upto 4.2 cm long 

 Armature on knee Dense packed throughout knee, 

spines needle like 

Dense except both side glabrous, flattened 

spines 

 Petiole 15 – 20 cm long, 5 cm broad at 

widest part 

8.5 – 13 cm long, 2 – 2.8 cm broad at widest 

part 

 Armature on petiole Strong  digitate claws, straight at  

petiole margin 

5-6 rows of dense spines on abaxial and 

adaxial side,  margin without spines 

 Armature on Rachis Sparsely, spines on adaxial side and 

one or two jointed on abaxial side 

dense spines on adaxial side and claw shaped 

on abaxial side 

 Armature of cirrus Uniform,  claw shaped, Variable, clustered, upward and downward 

mixed type 

 Leaflets number 60 – 70 on each side 72– 80 on each side 

 Size (cm) 40 – 70 x 2 – 4 18 – 48, 1.8 – 2.2 wide 

 Size (cm) 7 – 16 3.5 – 9.6 

Female 

partial 

inflorescence 

Female rachillae 6-7 in number on each side,1.5-

1.6cm long 

2-3 in number on each side, 4 – 5 mm long 

 Female flowers 5 – 5.5 mm long 4 – 5 mm long 

 

Image 1: Daemonorops teraiensis S. Mondal & M. Chowdhury, sp. nov. A, B– Habit,  

C– Armature of abaxial surface of petiole & rachis D– Armature of abaxial surface of petiole & rachis;  

E–Shapes of male spadix; F–Shapes of female spadix; G–Male flower; H Female flower; I– Fruit. © Sujit Mondal 

Daemonorops teraiensis (Arecaceae) a new species from Terai of Darjeeling, India 
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FROM BORASSUS FLABELLIFER L. IN WEST BENGAL, INDIA

Sujit Mondal, Anurag Chowdhury2, S. K. Basu3 and Monoranjan Chowdhury*
Taxonomy of angiosperms and Biosystematics Lab., Department of Botany, University of North Bengal,

Raja Rammohunpur, Siliguri, Darjeeling - 734 013, India.
1ADFO, West Bengal Forest Department, Aranya Bhaban, Salt Lake, Kolkata (W. B.), India.

2Research and Development, Agri-Horticultural Society of India, 1, Alipore Road, Kolkata - 700 027 (W.B.), India.

Abstract
Sugar cake or Patali is basically prepared from the watery sweet sap of Borassus flabellifer L. Most of the poor villagers of
South 24 Parganas of West Bengal make this sugar cake using their inherent traditional method and marketed for their
survival. The sugar cakes or Patali is eaten as raw and also used in the preparation of various famous delicious Bengali
sweets. The present work records the stepwise entire indigenous method of Patali or Sugar cake preparation from Jaggery
(Gur). Necessary stepwise records along with the photographs are presented in this article.
Key words : Borassus flabellifer, Patali or sugar cake, indigenous knowledge, economic value.

Introduction
The indigenous people of the tropical world from the

pre-industrial period have an intimate relationship with
the natural resources of their environment. Among the
most economically important food plants of the world
are mostly belongs to three families i.e., grass family
(Poaceae), the legume family (Fabaceae) and the palm
family (Arecaceae). The utility of these three plant
families are known to human kind since the ancient time
(Basu and Chakraverty, 1994; Basu and Mondal, 2015).
India is a country of many cultures and rich in diversified
traditional knowledge to make traditional foods from
different plant products. Borassus flabellifer L. is most
important economic palm in India and the watery sap is
used in the making of Jaggery (Gur) or fermented into
toddy. Many village levelartisans are thriving on this
Jaggery making industry. This sugar cake or Patali is
sometimes used to make the various delicious traditional
foods and commonly used in various Bengali sweets.
‘Moaa’ and ‘Murki’ are the very famous traditional food
materials of Bengal and these are made with puffed paddy
mixed with hot liquid Patali. Globally some work has
been done on the utility of Palm and recognize as one of

the most important economic crop in the tropics (Anyawu
et al., 1982). In India, a good number of workers published
their articles on utility and conservation of Palm (Basu,
1991).

Materials and Methods
The survey was made during the period of 2014–

2016 and the data was collected from the experienced
Patali maker from the study area. Some Patali makers
who are making Patali generation after generation were
selected from various villages and interviewed in details
and entire method was documented and photographed
stepwise very carefully (Chowdhury, 2012). Several
villages like Hinchakhali, Nikarighata, Moukhali,
Jahukhali, Korakati, Jayrampur, Basiram, Millonmore,
Ietkhola, Bodhukulla, Kamarpara etc. of the district of
24 Parganas of West Bengal, India. Patali is also prepared
in few villages of Burdwan, East & West Medinipur and
Bankura District. The making of Patali includes mainly
two distinct phases i.e., i) collection of plant sap as key
ingredient from the male and female inflorescences of
Borassus flabellifer L. during the month of February to
early June of each year and ii) preparation of Patali from
that sap through the traditional methods.
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25 litter sweet sap that gives around 4.3 – 6.7 kg sugar
cake or patali and their market value retailer is Rs. 80 –
100 per kg whereas retailers sell it around Rs. 150 – 180
per kg. Local people sometimes buy this fresh sweet sap
at morning at the rate of Rs 5 – 10 per 250 ml for their
direct consumption because it good for bowl clearance.
Preparation of patali

Results and Discussion
During winter indigenous people of some districts of

costal and dry areas of West Bengal are found busy to
collection of sweet sap from the inflorescences of mature
trees of Borassus flabellifer L. They are also taking
lease of such a good number of trees for this sweet sap
from the land owners who are having such land with
many Borassus flabellifer trees. The freshly collected
sweet sap may be sell as sweet drink or used for the
preparation of sugar cake or patali (plate 1). The entire
process of sugar cake preparation was documented and
a step wide method for the patali preparation is described
below.
Process of sap collection

Indigenous people or ‘Seuli’ collect sweet sap from
the cutting site of male and female inflorescence, therefore
the tapping season commences with the flowering season
from end of the February to early June. In order to obtain
the maximum quantity of sap, tapers must possess a high
degree of technical skill for the collection of sweet sap;
as well as the physical strength is needed to climb up on
the tall Borassus trees. 3 to 4 pitcher is hanged into the
scratched inflorescence. In male inflorescence, spadix is
bind with a rope and obliquely cut by a sharp knife but in
female inflorescence, young immature fruits are selected
and cut it obliquely by a sharp knife and sweet sap is
collected at the intervals of 8 to 10 hrs. After 8 to 10 hrs
cutting site again should be scratched out and new pitcher
is hanged and entire process continues for 3 days. Whole
process again repeats after 3 days gapping. In starting,
male inflorescence produces large amount of sweet sap
compare to female inflorescence.
Making of Patali from sap

Sometimes sweet sap is sold in door to door in various
villages of 24 Parganas. On the other hand patali is used
from sweet sap. The sweet sap yield per tree is varying
with the duration of sap collection and it has been found
that the less quantity gives high quality or density sap and
vice-versa. Correct approximate numerical data for first
3 days of sap collection in respect of Sugar cake yield is
as following:

1st day : Sap quality is high but quantity is low, and
total sugar cake yield is around 1 – 1.5 kg

2nd day : Sap quality and quantity is medium, and
total sugar cake yield is around 2 – 2.5 kg

3rdday : Sap quality is low and quantity is high and
total sugar cake yield is 3 kg or above

Generally, 5 litter sweet sap yields around 1.2 kg
patali. After 3 days, one mature tree produces around16–

Economic value and uses of patali
The peoples of 24 Parganas are basically dependent

on agriculture and agricultural based product. They are
lives in very remote places and earns from the saline
vegetation. Most of them are directly and indirectly
dependent on Sundarban biosphere reserve. The socio
economic status of the poor and ethnic people of 24
Parganas are directly depends on the sweet sap collection
and Patali production. Various types of sweet dishes are
prepared by patali. Among these the Naru, Moaa, Murki
etc. of Jaynagar is famous in West Bengal. This patali is
used in various religious activity of Hindu and Muslim
community. From this point of view, patali is very popular
for their economic as well as utility value. The patali is
more useful in the preparation of famous delicious Moaa,
known as Moaa of Jaynagar. Presently this product is
highly demandable among the states as well as country.
Now a days, this product is exporting for other countries.
Patali is also useful in the preparation of various types
of sweets like as Sandesh, Rasgolla etc. and their
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Plate 1 : A. Pitcher (Vaar) coated with lime, B. Female inflorescence is covered with pitcher, C. An ethnic people carrying the sweet
sap, D. Mixing all the sweet sap, E. The pitcher with full of sweet sap, F. Preparing for boiling, G. Concentrated sweet sap,
H. Spreading sweet sap, I & J. Two types of patali, K, L & M. Sailing patali in local markets.
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demand and market value is higher than the other types
of sweets.

Conclusion
Sugar cake or Patali is a very popular and have a

great socio-economic impact in some parts of West
Bengal. Most of the tribal community of the study area
directly or indirectly depends on this. But this indigenous
knowledge is being destroyed day by day due to lack of
sap collector and sugar cake makers. Urbanization and
the demand of growing greedy populations are the major
threat to this traditional knowledge. So to save our
tradition, we must have to aware about the conservation
of this indigenous system of Patali processing and
encourage the persons who are involved in this indigenous
sugar cake making industry, otherwise such valuable
knowledge will disappear in near future.
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Abstract 
A comparative study of Phoenix dactylifera L. and Phoenix sylvestris (L.) Roxb. has been done in the Medicinal 

Plant Garden in North Bengal University. The germination status of mature seeds of two species in vivo 

condition was recorded. It was seen that Phoenix dactylifera prefers natural pH (45.5) where as Phoenix sylvestris 

prefer acidic soil with pH (6-7). During this study total seed output, times of germination, first aerial leaf, 

veneration pattern and reproductive capacity were calculated. 

 

Key words: Seed germination, Seedling morphology, Phoenix dactylifera, Phoenix sylvestris, West Bengal, 

India. 

 

Introduction 

The family Arecaceae (Palmae) is one of the 
largest monocotyledonous family, comprising 
over 212 genera with about 2,779 species 
distributed worldwide (Basu and Chakraverty, 
1994). Phoenix dactylifera L. and Phoenix 
sylvestris (L.) Roxb. belongs to the Subfamily 
Coryphoideae, tribe Phoeniceae of the family 
Palmae (Arecaceae). Basu and Chakraverty 
(1994) reported a total of 17 species of 
Phoenix are growing in different parts of the 
World. Species of Phoenix are growing in 
diverse habitats that occupy swamps, deserts, 
mangroves and coastal areas. Most of Phoenix 
species originate in semiarid region, but 
usually occur near high ground water levels, 
riverside or springs. About 92 species and 4 
varieties of wild and semi wild palms 
representing of 21 genera are distribution in 
India. They are chiefly occurring in three 
major geographical regions, viz. Peninsular 
India, Eastern and North-Eastern India and 
Andaman & Nicobar Islands. A very few 
species of palm taxa are also occur in the rest 
parts of India, particularly in the sub-

Himalayan valleys and plains of northern 
India, semi-arid parts of Western India, 
Gangetic plains, estuarine or mangrove forests 
of Ganga and Mahanadi delta, moist hilly 
tracts of Orissa, South and North Bihar (Basu 
and Chakraverty, 1994). Phoenix dactylifera 
and Phoenix sylvestris are distributed from 

Canary Islands through sub-tropical and 
tropical Africa, the Arabian Peninsula, the 
Indian subcontinent and Indo-china to 
Hongkong (Uhl and Dransfield, 1987). In India 
these palms are grown as ornamentals 
because of their beautiful showy structures. 
Apart from the ornamental use, both the 
species having great economic values due to 
their delicious nuts, sweet sap, timber etc.  

Materials and Methods 

Mature fruits of both the species have been 
collected from the natural sources during the 
month of July, 2015 and 20 numbers of seeds 
of each species were sown in pot with three 
replica. The standard pH for germination and 
growth of seedlings of each species were 
tested in laboratory.  Progress of seeds 

germination were studied after regular 
interval. To record the seed behavior and 
seedling morphology, conventional methods 
were  
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 Table 1:  Seed shape, size and weight measurements 

Taxa 
Ave. Length 

(cm) 
Ave. Breadth 

(cm) 
Shape 
index 

Size 
index 

Seeds Weight 
(gm) 

1 seed 
100 
seed 

Phoenix 
dactylefera 

1.86 0.94 1.98 1.75 1.34 134 

Phoenix sylvestris 2.28 1.32 1.73 3.01 1.73 173 

 

Table 2:  Seed output and Reproductive capacity  

Taxa 

Seed output Reproductive capacity 

Fruits/ 
plant 

Seeds/ 
Fruit 

Seed 
output 

Germination 
% 

Viable 
% 

NonViable 
% 

RC 
Value 

% 

Phoenix 
dactylifera 

2013 1 2013 71.67 71.67 28.33 131.15 

Phoenix sylvestris 3341 1 3341 93.33 93.33 6.67 239.87 

 

 
Fig. 1. Graph showing comparative study of Reproductive capacity and Seed output of Phoenix sylvestris and Phoenix 

dactylifera.

followed as suggested by Chowdhury (2009), 
Bose and Paria (2015). 

This part of work also attempt to 
determined the average seed output and 
average seed germination for both the species. 
The average seed output of a plant is 
determined by taking 10 plants that were 
selected at random and counted separately. 

Mean value is calculated for average 
seed output. The collected seeds were then 
dried out in air and stored in a desiccator. 
During seed count, number of fruit per plant, 
seeds per fruit also counted. Seed shape, seed 

colour and other seed morphology along with 
seed weight were also been noted. Seed shape 
and size, germination Percentage,  reproductive 
capacity and seed output were calculated 
following the methods as suggested by Hill et 
al. (1986), Salisbury (1942) and Chowdhury 
(2009). 

Result and discussion 

Present study mainly focused on the entire seed 
morphology and reproductive capacity of 
Phoenix dactylifera and Phoenix sylvestris at 
garden condition at University of North Bengal 
(Figure 2). It was clearly recorded that the 
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seeds of Phoenix dactylifera preferred acedic 
(pH 6-7) soil for germination where Phoenix 
sylvestris prefer germination in sandy soil with 
basic (pH 45.5) condition. During this study it 
was found that the rate of seed germination of 
Phoenix dactylifera is very less where as 
Phoenix sylvestris showing good and 
satisfactory result. The first seedling leaf tip is 
more or less obtuse in Phoenix sylvestris 
whereas acute leaf tips in P. dactylifera. During 
germination in P. dactylifera the length of the 
remote tubule is on average 7cm whereas 
around 19 cm in P. sylvestris were recorded. It 
was also seen that first aerial leaf of the 
seedling of Phoenix dactylifera consists of 7 
parallels veins where as phoenix sylvestris 
consists of 5 parallel veins with vigorous rooting 
system. 
 

 

Fig. 2. Mature tree (A); seeds (C); seedlings (F); undivided 
main root system (J) of P. sylvestris; Mature tree (B); 
germinated seeds (D & E); seedlings (G & H); divided main 

root from the adjacent point (I) of P. dactylifera. 

The details of the seed output, ‘%’ of 
germination and Reproductive capacity for both 
the species were also calculated and given in 

Table 1 & 2.  The entire calculated data shows 
that the P. sylvestris showing the higher seed 
production and also reproductive capacity 
(239.87%) than that of P. dectylifera 

(131.15%) and the comparative analysis was 
given in fig. 1. 

Conclusion 

Further detail studies regarding the seedling 
morphology of Phoenix dactylifera, P. sylvestris, 
P. paludosa, P. acualis will be taken for better 
understanding of the taxa through seedling 
morphology. Because of the genus Phoenix 
needs a long time for flowering which is very 
much essential for taxonomical identification, 
moreover the genus Phoenix is also dioecious in 
nature, so the study of seed and seedlings 
morphology can help us to during the 
segregation of male and female plants at 
juvenile stage for cultivation for better yield. 
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1. Introduction 

Sub-Himalayan region of West Bengal is located within the Himalayan biodiversity Hotspot zone and is very rich in biodiversity. 

Darjeeling district of this state is also famous for three ‘T’ i.e. Tea, Timber and Tourism. Among these, Darjeeling Tea is the most 

famous in world due to its beautiful essence. Economical backbone of these areas also directly depends on huge amount of Tea 

production from different sub-Himalayan tea gardens that are also attracts the tourist from the different parts of the world. 

Tea is grown under a canopy of trees which provide partial shade that is quite essential for good tea leaf production. High sunlight at 

sub-Himalayan areas burns or damages the young tea leaves and can abruptly reduces the leaf production because shed trees are 

directly related to total yield of tea production. A good number of Garden friendly tree species are planted in various tea garden for 

proving partial shades and also reduces soil erosion and the impact of rainfall drops, enrich soil fertility and organic matter content 

through leaf litter and support diverse flora and fauna, especially many bird species (Kalita et. al, 2014). The shade trees play an 

important role in increasing productivity o f the tea bushes under the environment of sub-Himalayan regions of West Bengal. During 

summer, the temperature of the leaves of unshaded tea plants became very high and causes some damage. Without shade trees, yield 

of tea is limited. Thus to increase tea yields, a canopy of moderate shade is essential under the conditions of sub-Himalayan regions of 

West Bengal. The importance of shade pattern and selection of shade trees were carried out by several workers like Visser (1961), 

Hadfield (1974) and Mohotti (2004). Since the later part of 20
th

 century planting of shade trees among tea bushes became a practice in 

plains of North East India, Albizia chinensis was the first tree used as shade tree. Albizia odoratissima, Dalbergia sissoo, Erythrina 

indica etc. were also introduced simultaneously in different tea gardens (Barua, 2007). 

 

2. Materials and Methods 

 

2.1. Study Area 

The present study was conducted in sub-Himalayan terai and duars regions that are situated at foothills of Himalayan Hotspot of West 

Bengal, India. Extensive surveys were conducted in different tea plantations areas of the study area. Among the various tea gaden 

some repeatedly visited gardens are Matigara tea estate, Gaya Ganga tea garden, Hansqua tea garden, Dagapur tea estate, Gulma tea 
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Abstract: 

A floristic exploration on shade trees at different tea gardens of Sub-Himalayan Terai and Duars of West Bengal was carried out 

time since 2013. A total of 45 species of Angiosperm representing 34 genera of 15 families were recorded from the study areas. 

Leguminosae shows the highest number of shade trees comprising 13 genera and 22 species. For each and every species correct 

name, field status, flower & fruiting and necessary photographs has been given.  

 

Keywords: Tea garden, shade trees, distribution.  
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estate, Kamalpur tea estate, Denguajhar tea estate, Damdim tea estate, Bagrakot tea estate, Batabari tea estate, Dyna tea estate, Kurti 

tea estate, Banarhat tea estate, Dalgaon tea estate etc. 

 

2.2. Data Collection 

The present data were collected from several tea estates during August2013 to March 2015. During the field survey a large number of 

fertilespecimens have been collected for genuine identification. Collected specimens were processed and herbarium specimens were 

prepared following standard herbarium techniques by Jain and Rao (1977). Identification has been made by matching with herbarium 

sheets of CAL and NBU Herbarium and also using different published literatures (Prain, 1903; Bose et at., 1998). All the vouchers 

specimens of recorded species and field records are deposited at NBU herbarium. 

 

3. Result and Discussion 

During the present study, a total of 45 species representing 34 genera of 15 families of angiosperms were enlisted (Table 1).Among 

the collected species Leguminosae shows highest percentage with 22 species comprising 13 genera (38%) followed by 5 species of 

Meliaceae (14%) comprising 5 genera. Phyllanthaceae, Lythraceae and Myrtaceae each family show the 2 species of 2 genera (Fig.1). 

Apocynaceae, Rubiaceae, Anacardiaceae, Cannabaceae, Boraginaceae, Moraceae, Euphorbiaceae, Malvaceae, Simaroubaceae and 

Lauraceae shows 3% generic components of the entire tree flora of the tea plantations areas (Fig.2).It was noticed during survey that 

the legume trees are most dominating because of its compound leaf and bushy appearance in tea plantations areas. The popular 

permanent shade trees among the farmers and gardeners of this sub-Himalayan region include Albizia odoratissima, Albizia chinensis, 

Albizia lebbeck, Albizia procera, Erythrina indica, Dalbergia sissoo, Melia azedarachetc. 

Since shade tree species used in the tea plantations have to protect the tea plants from detrimental effects of direct sun, the plant must 

have a single layered canopy with small leaves. Moreover, the leafless period of the plant should not coincide with the drought period 

of the tea growing areas. Due to increasing popularity of tea as beverage, the tea industry faced tremendous pressure for higher 

production to meet the demand of consumers. Under the present situation, the scope of extending plantation area becomes 

limited.Gradually, other leguminous species with pinnately compound small leaves and shorter leafless period like Albizia 

odoratissima, Erythrina variegata, Albizia procera, Dalbergia sissoo etc. were tried with varying degrees of success. 

Now, a day’s some spice plants like Cinnamomum verum, Piper nigrum are also planted within the tea gardens of this region as 

alternative crops. Some medicinal or cereal plants like Justicia adhatoda, Cajanus cajun, Jatropha curcas etc. are planted as fencing 

along with roadsides or marginal areas.The waste lands of tea gardens are very rich in dense bushes with various weeds and important 

wild medicinal plants that are frequently used treat various diseases by tribal tea garden workers (Orao. Munda, Santal etc).  

 

Scientific Name Vernacular  

Name 

Fertile  Status 

Acacia auriculiformis Benth. [Leguminosae] Akash mani/ Sonajhuri March-February Less common 

Acacia myrtifolia (Sm.) Willd. [Leguminosae] - March- December Less common 

Acacia lenticularis Benth.[Leguminosae] Kakur April-October Less common 

Leucaena leucocephala (Lam.) de Wit[Leguminosae] -  Less common 

Adenanthera pavonina L. [Leguminosae] Rakta Kambal March-September Rare 

Ailanthus integrifolia (Pierre) Noot.[Leguminosae] Gokul March-April Rare 

Albizia chinensis (Osbeck) Merr. [Leguminosae] Chakua March-July Abundant 

Albizia lebbeck (L.) Benth.[Leguminosae] Sirish June-September Abundant 

Albizia schimperiana Oliv.[Leguminosae]   Common 

Albizia odoratissima (L.f.) Benth.[Leguminosae] Kakur Sirish May-July Very common 

Albizia procera (Roxb.) Benth.[Leguminosae] Koroi May-August Abundant 

Albizia richardiana (Voigt) King & Prain[Leguminosae] - August-October Less common 

Albizia saman (Jacq.) Merr.[Leguminosae] - May-August Very common 

Alstonia scholaris (L.) R. Br.[Apocynaceae] Chattim October-December Common 

Artocarpus chaplasha Roxb.[Moraceae] Chaplash March-April Rare 

Artocarpus lacucha Buch.-Ham.[Moraceae] Dahua March-August Rare 

Azadirachta indica A.Juss.[Meliaceae] Neem April-June Common 

Bauhinia purpurea L. [Leguminosae] Rakta kanchan October-February Rare 

Bischofia javanica Bl. [Phyllanthaceae] Kainjal February-April Rare 

Eucalyptus robusta Sm. [Myrtaceae] Eucalyptus August-March Rare 

Lagerstroemia speciosa (L.) Pers.[Lythraceae] Jarul August-October Common 

Butea monosperma (Lam.) Taub. [Leguminosae] Palas January-April Less common 

Senna siamea (Lam.) H.S.Irwin & Barneby[Leguminosae] Manjuri June-December Abundant 

Cassia fistula L. [Leguminosae] Badar lathi March-May Abundant 

Chukrasia tabularis A.Juss.[Meliaceae] Chikrassi May-July Common 

Dalbergia sericea G.Don[Leguminosae] - April-May Abundant 

Dalbergia sissoo DC.[Leguminosae] Shisu March-May Abundant 
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Derris robusta (DC.) Benth.[Leguminosae]

Delonix regia (Hook.) Raf.[Leguminosae]

Duabanga grandiflora (DC.) Walp.[Lythraceae]

Phyllanthus emblica L.[Phyllanthaceae]

Ehretia acuminata R.Br.[Boraginaceae]

Erythrina variegata L. [Leguminosae]

Firmiana colorata (Roxb.) R.Br.[Malvaceae]

Litsea glutinosa (Lour.) C.B.Rob. [Lauraceae]

Litsea monopetala (Roxb.) Pers. [Lauraceae]

Mangifera indica L. [Anacardiaceae]

Melia azedarach L. [Meliaceae]

Neolamarckia cadamba (Roxb.) Bosser

Psidium guajava L. [Rubiaceae]

Parkia timoriana (DC.) Merr. [Leguminosae]

Swietenia macrophylla King [Meliaceae]

Toona ciliata M.Roem. [Meliaceae]

Trema orientalis (L.) Bl. [Cannabaceae]

Trewia nudiflora L. [Euphorbiaceae]

Table 1: Analytical Data of the Collected Specimens with Their Field Status

 

Figure 1: Family showing the number of genera and species

 

Figure 2: Family wise generic percentage of available trees of the study areas
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Abstract  A checklist is provided here that includes the 

vascular flora of Gabgachi – Bhatia wetland complex of 

Maldah district of West Bengal, India. It is the outcome 

of an extensive survey work carried out during 2003-

2013 in all the water bodies of the study site. This work 

includes a total of 283 angiosperm and 6 pteridophyte 

species. Among the floristic composition of this wetland 

complex, most dominating families are Poaceae (36) and 

Cyperaceae (42). The community study also analyzed to 

explain the species diversity and richness in study area. 

The wetland is presently facing various phases of 

anthropological pressure that gradually reduces its area. 
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Introduction 

 

Wetland means the areas those are with 

sufficient wetness. The soil of the wetlands is generally 

very rich in nutrients and that nutrient rich soil with 

sufficient waters provides ideal environment for the 

existence of a rich floral and faunal diversity. Very 

recent estimation by the ISRO (2011) recorded total 

wetland area with aquatic vegetation in the Maldah 

district of the state of West Bengal is 12906 hectors 

during post- monsoon season. The Indian wetlands 

support 20 % of total biodiversity which covers around 

1200 plant species of the country (Deepa & 

Ramachandra, 1999; Maheswari, 1960; Gopal, 1995; 

Cook, 1990). Wetlands of West Bengal occupied 9% of 

total wetlands area of the Indian sub-continent and are 

the habitat of 380 macrophytes including many species 

of mangroves (Ghosh, 2003). The district of Maldah is 

located in between 24º 40′ 20″ and 25º 32′ 08″ N latitude 

and between 87º 45′ 50″ and 88º 28′ 10″ E longitude and 

is covering an area of 3733 sq km (Map 1). The district 

consists mainly of low lying plain land that slowly rolls 

toward south extending up to the northern bank of the 

river Ganga. The district is composed of three major 

topographical zones i.e., Tal, Diara and Barind. The 

study area, Gabgachi-Bhatia Beel complex (24º53'06" N 

and 88º11'42.35" E) is one of the largest wetland 

complexes in Maldah district distributed over 1800 

hectors. It is situated in the English Bazar block of 

Maldah Sadar sub-division (Fig. 1). During rainy season 

it gets connected with the Bhatia wetland in Bangladesh. 

This wetland complex is composed of several permanent 

water bodies like Gabgachhi 1, Gabgachhi 2, Sonatola 

beel, Abhirampur, Nander beel and Malanchapally beel 

(Table 1) along with temporarily waterlogged areas. 

During monsoon all water bodies are merged together 

forming a large water body with average depth of 7 – 8 

m in monsoon and  3 – 3.5 m in summer. The wetland 

macrophytic vegetation of this area supports all kinds of 

fresh water aquatic plants (Prain, 1903; Chowdhury & 

Das, 2009, 2010, 2011, 2013, 2014). We provide an 

update list of vascular plants of this wetland complex of 

the district Maldah.
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Table 1: Major important water bodies of Gabgachi-bhatia wetland complex 

Major water 

bodies 

Area 

(hac) 

Longitude Latitude Ave. water 

Depth (m) 

Gabgachhi Beel 1 32.52 24º58 10.40 N 88º08 14 8   E 2.0 – 2.8 

Gabgachhi Beel 2 31.28 24º57 12 44  N 88º08 35 71  E 2.0 – 2.8 

Sonatola Beel 6.90 24º5  3  34  N 88º07 13 0   E 3.0 – 3.2 

Abhirampur Beel 30.20 24º57 15 44  N 88º08 30 81  E 2.0 – 4.2 

Nander Beel  26.85 24º57  31 5   N 88º08 37 70  E 3.0 – 5.2 

Veoa Beel  5.85 24º57  57 02  N 88º08 55 15  E 1.0 – 4.2 

Ruimari Beel 9.30 24º5  140 41  N 88º08 37 71  E 1.5 – 3.8 

Bahagala Beel 6.98 24º5  11 27  N 88º08 53 23  E 2.0 – 4.3 

Chirakelty Beel 4.45 24º57 04     N 88º08  51 13  E 1.6 – 4.0 

Malanchapally Beel 300  24º57  4 2   N 88º0   14  3  E 2.0 – 6.2 

Chatra Beel 120  24º5    44  N 88º07 34  1   E 1.0 – 3.2 

 

Materials & methods 

 

Floral survey was executed by random sampling 

during the years 2003 – 2013 and plants were sampled 

throughout the year especially in three predominant 

seasons. Aquatic plants those grow in the middle of 

water bodies were collected using locally available 

wooden Boats. All the collected specimens were 

processed into mounted herbarium specimens following 

Jain & Rao (1977) and were identified using local floras 

(Prain 1903; Naskar, 1990; Cook, 1996) and matched at 

NBU-Herbarium and CAL. For updated nomenclature 

www.theplantlist.org was consulted for all names. All 

the voucher specimens and the relevant field note book 

were deposited at NBU-Herbarium.  

Season wise quadrate data were computed and 

analyzed following Phillips (1959) and Misra (1966) 

leading to the determination of different parameters like 

frequency (F), density (D), abundance (A) and their 

relativity. IVI (Important Value Index) were also 

determined for constructing the list of most important 

species of this habitat. Different diversity indices are 

applied to determine the concentration of dominance, 

species diversity and species richness of the lake 

vegetation   Simpson index (λ = Σpi
2
; Where, ‘pi’ is the 

proportional abundance of the ‘i
th’

 species and pi = ni/N) 

was utilized to determine the  concentration of 

dominance (Simpson, 1949), Shannon – Weiner index 

(H'= - Σ [(ni/N) In (ni/N)]; Where, ‘ni’ is the number of 

individuals of a species and ‘N’ is the total number of 

species in the habitat studied) for species diversity 

(Shannon & Weiner, 1963)  and Menhinick index (D = 

S/√N; Where, S = Total number of species observed and 

N= Total number of individuals observed) for species 

richness (Menhinick, 1964) of the community. The life 

form of collected plant species were calculated and 

compared with Raunkiaer’s normal values (Raunkiaer, 

1934).  

 

Results and discussion 

 

Flora 

The present study enlisted a total of 283 

species of flowering plants and 6 pteridophytes and is 

presented alphabetically along with their habit and life-

forms in Table 1. Among the angiosperms there are 

166 species of dicotyledons representing 107 genera 

from 43 families and 126 species of monocotyledons 

belonging to 61 genera, representing 13 families. Six 

species of pteridophytes from 6 families were also 

recorded from the study area. The enlisted floristic 

elements of Gabgachi-Bhatia wetland were classified 

into ten habit groups with their percentile 

representation (Figure 2).  

 

 

2 

* 

http://www.theplantlist.org/
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Figure 1: Map showing the location of Gabgachi – Bhatia wetland complex in the district of Maldah, India 

  

 

 

 
Figure 2: Percentage wise habit-group distribution of wetland plants 
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Table 1: List of vascular flora of Gabgachi-Bhatia wetland of Maldah district of West Bengal, India 

[Abbreviation used: LIFE FORM: CR = Cryptophyte; CH = Chameaphyte; H = Hemicryptophyte; P = Phenerophyte; T = Therophyte ] 

SPECIES HABIT LIFE FORM 

ACANTHACEAE   

Hygrophila auriculata (Schumacher ) Heine Herb CR 

Hygrophila difformis (Linnaeus) Sreem & Bennet Aquatic Herb CR 

Hygrophila polysperma (Roxburgh)T. Anderson Aquatic Herb T 

Justicia diffusa Willdenow Herb H 

Justicia simplex D. Don Herb H 

Nelsonia canescens (Lamarck) Sprengel Herb CH 

Rungia pectinata (Linneaus) Nees Herb P 

ALISMATACEAE   

Sagittaria guayanensis Humboldt, Bonpland & 

Kunth 

Aquatic Herb T 

Sagittaria sagittifolia Linneaus Aquatic Herb T 

AMARANTHACEAE   

Alternanthera paronychioides St. Hill Herb T 

Alternanthera philoxeroides (Martius) Grisebach Aquatic Herb CH 

Alternanthera sessilis (Linneaus) R. Brown ex 

DC. 

Herb CH 

Amaranthus blitum subsp. oleraceus (Linneaus) 

Costea 

Herb H 

Amaranthus spinosus Linneaus Herb CH 

Amaranthus viridis Linneaus Herb CH 

Celosia argentea Linneaus Herb T 

Digera muricata (Linneaus) Martius Herb T 

APIACEAE   

Centella asiatica (Linneaus) Urban Herb T 

APONOGETONACEAE   

Aponogeton crispus Thunberg Aquatic Herb T 

Aponogeton natans (Linneaus) Engler Aquatic Herb CH 

ARACEAE   

Colocasia esculenta (Linneaus) Schott Robust Herb T 

Cryptocoryne retrospiralis Fischer ex Wydler Aquatic Herb T 

Oenanthe javanica Linneaus Herb T 

Pistia stratiotes Linneaus Aquatic Herb CR 

Typhonium flagelliforme (Roxburgh) Blume Herb CR 

Wolffia arrhiza (Linneaus) Horkel ex Wimmer Aquatic Herb T 

4 

http://www.theplantlist.org/tpl1.1/record/kew-2632724
http://www.theplantlist.org/tpl1.1/record/kew-2632724
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ASTERACEAE  
 

Ageratum conyzoides Linnaeus Herb T 

Blumea hieraciifolia (D. Don) DC var 

hieraciifolia 

Herb T 

Blumea lacera (Burman f.) DC. Herb T 

Caesulia axillaris Roxburgh Herb T 

Centipeda minima (Linnaeus) A. Brown & 

Ascherson 

Herb H 

Cirsium arvense (Linnaeus) Scopoli Herb T 

Cotula anthemoides Linnaeus Herb T 

Cotula hemisphaerica (Roxburgh) Bentham & 

Hooker f. 

Herb T 

Eclipta prostrata (Linnaeus) Linnaeus Herb T 

Elephantopus scaber Linnaeus Herb T 

Emilia sonchifolia (Linnaeus) DC. Herb T 

Enydra fluctuans Loureiro Aquatic Herb T 

Chromolaena odorata (Linnaeus) R. M. King & 

H. Robison 

Shrub CH 

Gnaphalium purpureum Linnaeus Herb T 

Gnaphalium polycaulon Persoon Herb T 

Pseudognaphalium affine (D. Don) Anderberg Herb T 

Laphangium luteoalbum (Linnaeus) Tzvelev  Herb T 

Grangea maderaspatana (Linnaeus) Poiret Herb H 

Ixeris polycephala Cassini Herb CH 

Launaea aspleniifolia (Willdenow) Hooker f. Herb T 

Mikania micrantha Kunth Climber T 

Parthenium hysterophorus Linnaeus Robust Herb CR 

Sonchus asper (Linneaus) Hill Herb T 

Sphaeranthus indicus Linnaeus Herb CH 

Acmella paniculata (Wallich ex DC.) R.K. Jansen Herb T 

Vernonia cinerea (Linneaus) Lessing Herb CR 

Xanthium indicum Koenig ex Roxburgh Shrub T 

ATHYRIACEAE   

Diplazium esculentum (Retzius) Swartz Herb T 

BORAGINACEAE   

Coldenia procumbens Linnaeus Herb CH 

Cyanoglossum lanceolatum Forsskal Herb T 

Heliotropium indicum Linnaeus Herb T 

Heliotropium ovalifolium Forsskal Herb T 

5 

http://www.theplantlist.org/tpl1.1/record/gcc-32755
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CARYOPHYLLACEAE  
 

Polycarpon prostratum (Forsskal) Ascherson & 

Scherff 

Herb CR 

Stellaria wallichiana Bentham ex Haines Herb T 

CAMPANULACEAE   

Wahlenbergia marginata (Thunberg) DC. Herb T 

CERATOPHYLLACEAE   

Ceratophyllum demersum Linnaeus Aquatic Herb T 

CHENOPODIACEAE   

Chenopodium album Linnaeus Herb H 

CLEOMACEAE   

Cleome viscose Linnaeus Undershurb T 

COMMELINACEAE   

Commelina benghalensis Linnaeus Herb T 

Commelina diffusa Burman f. Herb T 

Commelina longifolia Lamarck Herb T 

Commelina suffruticosa Blume Herb T 

Cyanotis axillaris (Linnaeus) D. Don ex Sweet Herb T 

Murdannia nudiflora (Linnaeus) Brenan Herb CR 

Murdannia spirata (Linnaeus) Bruechner Herb T 

CONVOLVULACEAE   

Evolvulus nummularius (Linnaeus) Linnaeus Herb CH 

Ipomoea aquatica Forsskal Climber T 

Ipomoea carnea ssp. fistulosa (Choisy) D. Austin Shrub H 

Merremia hedaracea (Linnaeus) Urban Climber T 

Operculina turpethum (Linnaeus) Silva Manso Climber T 

COSTACEAE   

Cheilocostus speciosus (J. Koenig) C.D.Specht Shrub T 

CYPERACEAE   

Bulbostylis densa (Wallich) Handle-Mazzetti ex 

Karsten & Schenck 

Sedge T 

Cyperus compactus Retzius Sedge T 

Cyperus compressus Linnaeus Sedge CH 

Cyperus cyperoides (Linnaeus) Kuntze Sedge CH 

Cyperus difformis Linnaeus Sedge CH 

Cyperus digitatus Roxburgh Sedge CR 

Cyperus distans Linneaus f. Sedge CR 

Cyperus flavidus Retzius Sedge CR 

6 

http://www.theplantlist.org/tpl1.1/record/kew-235336
http://www.theplantlist.org/tpl1.1/record/kew-343835
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Cyperus halpan Linnaeus Sedge CR 

Cyperus imbricatus Retzius Sedge CR 

Cyperus iria Linnaeus Sedge CR 

Cyperus niveus Retzius Sedge H 

Cyperus pilosus var. pilosus Vahl Sedge H 

Cyperus polystachyos Rottboell Sedge H 

Cyperus rotundus Linnaeus Sedge H 

Cyperus tegetiformis Roxburgh Sedge H 

Cyperus tenuispica Steudel Sedge H 

Eleocharis congesta D. Don Sedge T 

Eleocharis palustris R. Brown Sedge T 

Eleocharis retroflexa (Poiret) Urban ssp. 

chaetaria (Roemer & Schultes) Koyama 

Sedge T 

Eleocharis tetraquetra Nees Sedge T 

Fimbristylis aestivalis (Retzius) Vahl Sedge CH 

Fimbristylis annua (Allioni) Roemer & Schultes Sedge CR 

Fimbristylis dichotoma (Linnaeus) Vahl Sedge CR 

Fimbristylis dipsacea (Rottboell) C.B. Clarke  Sedge CR 

Fimbristylis littoralis Gaudich Sedge H 

Fimbristylis miliacea (Linnaeus) Vahl Sedge H 

Fimbristylis squarrosa Vahl Sedge H 

Fimbristylis tenera Schultes Sedge T 

Fimbristylis tetragona R. Brown Sedge T 

Fuirena ciliaris (Linnaeus) Roxburgh Sedge T 

Kyllinga brevifolia Rottboell Sedge T 

Kyllinga nemoralis (J. R. Forster & G. Forster) 

Dandy ex Hutchinson & Dalziel 

Sedge T 

Schoenoplectus articulatus (Linnaeus) Palla Sedge T 

Schoenoplectus grossus (Linnaeus f.) Palla Sedge T 

Schoenoplectus juncoides (Roxburgh) palla Sedge T 

Schoenoplectus lateriflorus (Gmelin) Lye Sedge T 

Schoenoplectus mucronatus (Linnaeus) Palla Sedge H 

Schoenoplectus supinus (Linnaeus) Palla Sedge CH 

ELATINACEAE   

Bergia ammannioides Roxburgh Undershurb T 

EUPHORBIACEAE   

Chrozophora rottleri (Geiseler) Jussieu ex 

Sprengel 

Herb CR 

Croton bonplandianus Baillon Herb CR 

7 
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Euphorbia heyneana Sprengel Herb CH 

Euphorbia hirta Linnaeus Herb CR 

Jatropha gossypifolia Linnaeus Undershurb H 

ERIOCAULACEAE   

Eriocaulon cinereum R. Brown Aquatic Herb CH 

GENTIANNACEAE   

Centaurium centaurioides (Roxburgh) Rao & 

Kamathy 

Herb T 

HALORAGACEAE   

Myriophyllum indicum Willdenow Aquatic Herb CR 

Myriophyllum tuberculatum Roxburgh Aquatic Herb T 

HYDROCHARITACEAE   

Hydrilla verticillata (Linnaeus f.) Royel Aquatic Herb CH 

Ottelia alismoides (Linnaeus) Persoon Aquatic Herb T 

Najas graminea Delile Aquatic Herb T 

Najas indica (Willdenow) Chamisso Aquatic Herb T 

Nechamandra alternifolia (Roxburgh ex Wight.) Aquatic Herb T 

Blyxa octandra (Roxburgh) Planchon ex Thwaites Aquatic Herb T 

Vallisneria spiralis Linnaeus var. denseserrulata 

Mikino 

Aquatic Herb T 

HYDROLEACEAE   

Hydrolea zeylanica (Linnaeus) Vahl Aquatic Herb CR 

LAMIACEAE   

Anisomeles indica Linnaeus Herb CR 

Clerodendrum indicum (Linnaeus) Kuntze Shrub T 

Clerodendrum viscosum Ventenat Shrub T 

Leucas indica (Linnaeus) R. Brown ex Vatke Aquatic Herb CH 

Pogostemon stellatus (Loureiro) Kuntze Aquatic Herb CH 

LEMNACEAE   

Lemna perpusilla Torrey Aquatic Herb T 

Spirodela polyrrhiza (Linnaeus) Schleiden Aquatic Herb T 

LYGODIACEAE   

Lygodium flexusum (Linnaeus) Swartz Climber CR 

LYTHRACEAE   

Rotala densiflora (Roth) Koehne Herb H 

Ammannia baccifera Linnaeus Herb T 

Nesaea brevipes Koehne Undershurb CR 

MALVACEAE   

8 
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Corchorus aestuens Linnaeus Herb T 

Corchorus fascicularis Lamarck Robust Herb T 

Melochia corchorifolia Linnaeus Herb T 

Pentapetes phoenicea Linnaeus Shrub CR 

Sida acuta Burman f. Shrub T 

Sida cordifolia Linnaeus Herb T 

MARSILEACEAE   

Marsilea minuta Linnaeus Aquatic Herb T 

MENYNTHACEAE   

Nymphoides hydrophylla (Loureiro) Kuntze Aquatic Herb T 

Nymphoides indica (Linnaeus) Kuntze Aquatic Herb T 

MOLLUGINACEAE   

Glinus lotoides Linnaeus Herb T 

Glinus oppositifolius (Linnaeus) A. DC. Herb T 

Mollugo pentaphylla Linnaeus Herb T 

MORACEAE   

Ficus heterophylla Linnaeus f. Shrub CH 

NELUMBONACEAE   

Nelumbo nucifera Gaertner Aquatic Herb CR 

NYMPHAEACEAE   

Nymphaea nouchali Burman f. Aquatic Herb CR 

Nymphaea pubescens Willdenow Aquatic Herb CR 

Euryale ferox Salisbury Aquatic Herb T 

ONAGRACEAE   

Ludwigia adscendens (Linnaeus) Hara Climber T 

Ludwigia octavalvis ssp. sessiliflora (Micheli) 

Raven 

Undershurb CH 

Ludwigia perennis Linnaeus Shrub T 

OXALIDACEAE   

Biophytum sensitivum (Linnaeus) DC. Herb T 

Oxalis corniculata Linnaeus Herb H 

PAPAVARACEAE   

Argemone maxicana Linneaus Herb T 

Fumaria indica (Haussknecht) Pugsley Herb T 

LAMIACEAE   

Ocimum basilicum Linnaeus Undershurb T 

LEGUMINOSAE   

Aeschynomene indica Linnaeus Herb CH 

9 
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Alysicarpus bupleurifolius (Linnaeus) DC. Herb CR 

Alysicarpus monilifer (Linnaeus) DC. Herb T 

Alysicarpus vaginalis (Linnaeus) DC. Herb H 

Desmodium gangeticum (Linnaeus) DC. Herb H 

Desmodium triangulare (Retzius) Merrill Herb T 

Desmodium triflorum (Linnaeus) DC. Herb T 

Mimosa pudica Linnaeus Herb T 

Medicago lupulina Linnaeus Herb T 

Senna sophera (Linnaeus) Roxburgh Shrub T 

Senna tora (Linnaeus) Roxburgh Undershurb T 

LENTIBULARIACEAE   

Utricularia aurea Loureiro Aquatic Herb CR 

Utricularia gibbosa Linnaeus ssp. exoleta (R. 

Brown) P. Taylor 

Aquatic Herb T 

Utricularia inflexa Forsskal var. stellaris 

(Linnaeus f.) Taylor 

Aquatic Herb T 

LINDERNIACEAE   

Lindernia antipoda (Linnaeus) Alston Aquatic Herb CH 

Lindernia ciliata (Colsmann) Pennell Herb T 

Lindernia cordifolia (Colsmann) Merritius Herb T 

Lindernia crustacea (Linnaeus) F. Mueller Herb CH 

Lindernia hirsute (Bentham) Wettstain Herb T 

Lindernia multiflora (Roxburgh) Mukerjee Herb P 

Lindernia oppositifolia (Retzius) Mukerjee Herb P 

Lindernia parviflora (Roxburgh) Haines Herb T 

Lindernia pusilla (Willdenow) Boldingh Herb T 

PARKERIACEAE   

Ceratopteris thalictroides (Linnaeus) Brongniart Aquatic Herb T 

Ceratopteris pteridoides (Hooker) Hieronymus Aquatic Herb CH 

PHYLLANTHACEAE   

Phyllanthus fraternus Webster Herb CR 

Phyllanthus urinaria Linnaeus Herb CR 

Phyllanthus virgatus Froster Herb CR 

Sauropus quadrangularis (Willdenow) Mueller Shrub T 

PLANTAGINACEAE   

Veronica anagallis-aquatica Linnaeus Herb CR 

POACEAE   

Axonopus compressus (Swartz) P. Beauvois Grass T 
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Brachiaria reptans (Linnaeus) Gardner & Hubb Grass T 

Desmostachya bipinnata (Linnaeus) Stapf Grass T 

Dichanthium annulatum (Forsskal) Stapf Grass T 

Brachiaria distachya (Linnaeus) Stapf Grass T 

Coix aquatica Roxburgh Grass T 

Crytococcum accrescens (Trinius) Stapf Grass T 

Cynodon dectylon (Linnaeus) Persoon Grass H 

Perotisindica (Linnaeus) Kuntze Grass T 

Rottboellia cochinchinensis (Loureiro) W.D. 

Clayton  

Grass CR 

Oryza rufipogon  Griffith Grass CH 

Oryza sativa Linnaeus Grass T 

Dactyloctenium aegyptium (Linnaeus) Willdenow Grass T 

Digitaria bicornis (Lamarck) Roemer & Schultes Grass T 

Leptochloa panicea (Retzius) Ohwi Grass T 

Digitaria ciliaris (Retzius) Koeler Grass CH 

Echinochloa colona (Linneaus) Link Grass T 

Echinochloa crus-galli (Linneaus) P. Beauvois Grass T 

Echinochloa stagnina (Retzius) P. Beauvois Grass T 

Eleusine indica (Linneaus) Gaertner Grass T 

Eragrostis atrovirens (Desfontaines) Trinius ex 

Steudel 

Grass T 

Eragrostis gangetica (Roxburgh) Steudel Grass CH 

Eragrostis pilosa (Linneaus) P. Beauvois Grass CH 

Pannisetum polystachyon (Linneaus) Schult Grass CH 

Eragrostis tenella (Linneaus) Beauverd ex 

Roemer et Schultes 

Grass T 

Eragrostis unioloides (Retzius) Nees ex Steudel Grass CH 

Imperata cylindrica (Linnaeus) Raeuschel Giant grass T 

Leersia hexandra Swartz Grass CH 

Oplismenus burmannii (Retzius) P. Beauvois Grass CH 

Panicum repens Linnaeus Grass T 

Paspalidium flavidum (Retzius) A. Camus  Grass CR 

Paspalidium punctatum (Burman) A. Camus  Grass CR 

Paspalum conjugatum Bergius Grass CR 

Paspalum distichum Linnaeus Grass T 

Paspalum scrobiculatum Linnaeus Grass CH 

Saccharum spontaneum Linnaeus Giant grass P 

Sacciolepis indica (Linnaeus) Chase  Grass P 
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Sacciolepis interrupta (Willdenow) Stapf Giant grass T 

Sataria glauca (Linnaeus) P. Beauvois Grass T 

Sporobolus diander (Retzius) P. Beauvois Grass T 

Vetiveria zizanioides (Linnaeus) Nash in Small Giant grass T 

POLYGONACEAE   

Persicaria barbata Linnaeus Shrub CR 

Persicaria barbata (Linnaeus) Hara ssp. stagnina 

(Buch-Hamil. ex Meisn) Sojak 

Herb CR 

Persicaria hydropiper Linnaeus Aquatic Herb CR 

Persicaria orientalis (Linnaeus) Assenov Shrub CR 

Persicaria pubescens Blume Herb CR 

Persicaria decipiens (R. Brown) K. L. Wilson Herb CR 

Rumex dentatus Linnaeus Herb H 

Rumex maritimus Linnaeus Herb H 

Polygonum plebeium R. Brown Herb H 

PONTADARIACEAE   

Eichhornia crassipes (Martius) Solms Aquatic Herb T 

Monochoria hastate (Linnaeus) Solms Aquatic Herb T 

Monochoria vaginalis (Burman f.) C. Presl Aquatic Herb T 

PORTULACCACEAE   

Portulaca oleracea Linnaeus Herb H 

Ranunculus sceleratus Linnaeus Aquatic Herb H 

PRIMULACEAE   

Anagallis arvensis Linnaeus Herb H 

POTAMOGETONACEAE   

Potamogeton crispus Linnaeus Aquatic Herb H 

Potamogeton nodosus Poiret Aquatic Herb H 

RUBIACEAE   

Dentella repens (Linnaeus) Forster Herb H 

Oldenlandia corymbosa Linnaeus Herb T 

Oldenlandia diffusa (Willdenow) Roxburgh Herb CR 

Oldenlandia biflora Linnaeus Herb H 

SALVINACEAE   

Azolla pinnata R. Brown Aquatic Herb T 

Salvinia cucullata Roxburgh ex Bory Aquatic Herb T 

Salvinia natans (Linnaeus) Allioni Aquatic Herb T 

SCROPHULARIACEAE   

Bacopa monnieri (Linnaeus) Pennell Aquatic Herb CR 
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Limnophila heterophylla (Roxburgh) Bentham Aquatic Herb CR 

Limnophila indica (Linnaeus) Druce Aquatic Herb CR 

Scoparia dulcis Linnaeus Aquatic Herb T 

Limnophila repens Bentham Herb T 

Limnophila sessiliflora (Vahl) Blume Aquatic Herb P 

Mazus pumilus (Burman f.) Steenis Herb T 

Mecardonia procumbents (Miller) Small Herb T 

SOLANACEAE   

Datura stramonium Linnaeus Shrub H 

Nicotiana plumbaginifolia Viviani Herb T 

Physalis minima Linnaeus Herb CR 

Solanum nigrum Linnaeus Herb CH 

Solanum sisymbriifolium Lamarck Shrub CH 

Solanum surattense Burman f. Shrub CH 

Solanum torvum Swartz Shrub T 

SPHENOCLEACEAE   

Sphenoclea zeylanica Gaertner Shrub T 

TYPHACEAE   

Typha angustifolia Chaubard Herb T 

URTICACEAE   

Pouzolzia hirta (Blume) Hasskarl Tall Reed H 

Pouzolzia zeylenica (Linnaeus) Bennet Herb H 

VERBANACEAE   

Lippia javanica (Burman f.) Sprengel Shrub T 

Phyla nudiflora (Linnaeus) Greene Herb CR 

POLYGALACEAE   

Polygala glomerata Loureiro Herb CR 
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Figure 3: Graph showing the season wise diversity indices values 

 

 

Phytosociology 

 

 Phytosociological analysis of vegetation is quite 

important as it gives clear idea about the composition of 

vegetation and the importance of different existing 

species. To understand the community structure, 121, 78 

and 87 quadrate samplings were executed at random, 

respectively, in pre-monsoon, monsoon and post-

monsoon seasons. Aggregating all the pre-monsoon, 

monsoon and post-monsoon quadrate data in a single 

head and further computation shows the overall annual 

phytosociological vegetation structure of this wetland. 

The recorded data also include the presence of total 

13247 individuals of 163 species; those were found 

within 286 quadrates in the sampling area. The analyzed 

data shows that Eichhornia crassipes [F =45.45; RF 

=6.80], represents the highest F and RF, followed by 

Alternantheara philoxeroides [F =22.38; RF =3.35] and 

Cynodon dectylon [F =19.93; RF =2.98. Azolla pinnata 

[D =9.34; RD =20.17] shows maximum D and RD, 

followed by Lemna perpusilla [D = 5.27 & RD =11.37] 

and Eichhornia crassipes [D =2.32 & RD =5.00]. Lemna 

perpusilla [A=167.33 & RA=13.047] shows maximum 

Abundance (A) and Relative Abundance (RA), followed 

by Azolla pinnata [A=133.60 & RA=10.41], Spirodela 

polyrrhiza [A=66.20 & RA=5.16] and Gnaphalium 

polycaulon [A=28 & RA=2.18]. Maximum IVI was 

scored by Azolla pinnata [IVI =31.63] followed by 

Lemna perpusilla [IVI =24.88], Spirodela polyrrhiza 

[IVI =18.96] and Eichhornia crassipes [IVI =12.20]. On 

the other hand, Phyllanthus fraternus showed the 

minimum value [IVI=0.14].  

Analysis of quadrate data of three different 

seasons exposed the clear picture of Species Diversity 

and Species Richness of this wetland complex (Fig. 3). 

For the annual picture, Shannon-Weiner Index for 

Species Diversity was calculated to be 1.60 and the 

highest value exhibits 2.68 during post-monsoon, when 

pre-monsoon shows 1.41 and monsoon shows 1.40. The 

Simpson Index for Concentration of Dominance was 

observed at 0.07. The value is much higher (0.11) during 

post -monsoon and is followed by pre-monsoon and 

monsoon with same value 0.05. The Species Richness 

value was calculated using Menhinick (1964) and 

Margalef (1968) Indices. Menhinick Index for Species 

Richness shows 1.42 for yearly picture. Post-monsoon 

shows higher value of 1.56, followed by pre-monsoon 

and monsoon with same value 1.38. Margalef Index 

shows yearly value of 0.67. Post-monsoon shows highest 

value with 0.83, followed by pre-monsoon (0.79) and 

monsoon (0.77). This work records 292 plant species of 

angiosperms and pteridophytes and comparative analysis 

with Raunkiaer's normal spectrum is given in Fig. 4. The 

life forms of various species of this wetland complex 

shows that the 55.95% of total flora are Therophytes,  

followed by Cryptophytes (17.48), Hemicryptophytes 

and Chamaephytes with equal value of 13.28 and 

Phanerophytes with 2.09 (Figure 4). 
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Figure 4: Graph showing the comparative analysis of life form with Raunkiaers normal value. 

 

 

 

Conclusion  

 

The species like Utricularia inflata, U. gibba and U. 

aurea are very interesting water plants for its 

insectivorous nature, are common in these wetlands. The 

study area is also a reservoir for Oryza rufipogon, wild 

relative of rice. Several noxious allien species like 

Parthenium hysterophorus, Alternanthera 

paronychioides, Senna tora, Coix aquatica, Digitaria 

ciliaris, Eclipta prostrata, Gnaphalium purpureum, 

Heliotropium indicum, Ipomoea carnea var. fistulosa, 

Oxalis corniculata, Scoparia dulcis, Xanthium indicum, 

Evolvulus nummularius, Lippia javanica, Mikania 

micrantha, Ottelia alismoides, Persicaria hydropiper, 

Nicotiana plumbaginifolia, Physalis minima, Croton 

bonplandianus, and Eichhornia crassipes are gradually 

threatening threats for the survival of other native 

species. The marshy areas of this wetland are now 

widely used for Makhana (Euryale ferox) and Lotus 

(Nelumbo nucifera) cultivation. Till date, no 

conservation strategies for this wetland system have been 

employed. However, recurrence of regular major floods 

over the entire area naturally refreshes its aqueous habitat 

which supports good vegetation with quite high 

biological diversity.  
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