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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.  
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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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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.

Plant Archives Vol. 17 No. 1, 2017 pp. 445-448 ISSN 0972-5210
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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. 

Acknowledgment 

University Grant Commission (BSR fellowship) is 
highly acknowledged for the financial support to 
complete the said work. 

References 

Basu, S.K. (1979). A census of Palms cultivated 
In the Indian Botanic Garden, Howrah. 
Principes, 22: 127-135. 

Basu, S.K., and Chakraverty, R.K. (1994). A 
manual of cultivated palms in India. 
BSI, Calcutta. 

Basu, S.K., and Mondal, S. (2012). Observation 
on Licuala peltata Roxb. a vulnerable 
palm of the indian flora and its ex situ 
conservation. National Conference on 
recent Trends on Plant diversity and 
Conservation Strategies. Nagaland 
University, Lumami, Nagaland. 

Basu, S.K., and Mukherji, D.P. (1972). Studies 
on the germination of palm seeds. 
Principes, 16: 136-137. 

Beccari, O. (1832). J.D. Hookers Flora of British 
India. L. Reeve & co. London. 6: 424-
428. 

Bose, A., and Paria, N.D. (2015). Seedling 
morphology of the branched palm, 
Hyphaene thebaica (Arecaceae). Envis 
newsletter, 20(2): 9-10. 

Chowdhury, M. (2009). Plant Diversity and 
Vegetation Structure in the Wetlands of 
Malda District of West Bengal, India. 
Ph. D. thesis University of North 
Bengal, Darjeeling, West Bengal. 



 In vitro seed germination- Mondal et al 

48 

 

Hill, H.J., West, S.H., and Hinson, K. (1986). 
Soyabean seed size influences 
expression of impermeable seed coat 
trait. Crop Sci, 3: 67-69. 

Salisbury, E.J. (1942). The Reproductive 
Capacity of Plants. G. Bell and Sons, 
London.  

Uhl, N., and Dransfield, J. (1987). Genera 
Palmarum. International Palm Society, 
U.S.A. 

 















































 The International Journal Of Science & Technoledge  (ISSN 2321 – 919X) www.theijst.com 

 

164                                                         Vol 3  Issue 12                                             December, 2015 

 

 

THE INTERNATIONAL JOURNAL OF  

SCIENCE & TECHNOLEDGE 
 

Inventory of Shade Trees in Tea  

Gardens of Sub-Himalayans Region of West Bengal, India 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 
 

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

1 1 1 11 1 1

Malvaceae

Moraceae

3%

Myrtaceae

The International Journal Of Science & Technoledge  (ISSN 2321 – 919X) 

 

                            Vol 3  Issue 12                                             
 

[Leguminosae] - April-May

[Leguminosae] Gulmohar April-July

[Lythraceae] Bandorhulla February-July

[Phyllanthaceae] Amlaki July-December

[Boraginaceae] Kula-aja March-July

Leguminosae] Madar February-April

Malvaceae] Mula March-July

Lauraceae] Kukur March-July

Lauraceae] Bara Kukur May-August

Anacardiaceae] Aam February-May

Meliaceae] Ghora neem Februay-April

(Roxb.) Bosser Bol Kadam June-August

Rubiaceae] Piara Throughout the year

Leguminosae] Supota November-March

Meliaceae] Mahagoni May-October

Meliaceae] Tun March-June

Cannabaceae] Jibon Throughout the year

Euphorbiaceae] Pituli October-January

Analytical Data of the Collected Specimens with Their Field Status

1: Family showing the number of genera and species 

2: Family wise generic percentage of available trees of the study areas
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Figure 3 
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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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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. 

 

Keywords Gabgachi-bhatia wetland • Maldah • 
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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
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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 

10 
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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 

 

 

 

 

 

 

 

 

 

 

 

 

 

13 



            Journal of Advanced Plant Sciences 2016. 8(1): 1-16 

 

  Published online: 20 September 2016

            

 

 

 
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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