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Wetland flora of West Bengal: Lythraceae J. St.-Hilaire 

Manoranjan Chowdhury*, Anurag Chowdhury and Abhaya Prasad Das 
Taxonomy & Environmental Biology Lab., Department of Botany, University of North Bengal, Darjeeling, 734013, 

West Bengal, India 
 

Abstract 
Considering the total area of wide range of wetlands, West Bengal is occupying the fourth position in India. Most of 

which are known to support very rich plant diversity. The present work recorded a total of 18 species belonging to 

five genera of Lythraceae J. St.- Hilaire growing in the aquatic or marshland habitat in West Bengal. 

Introduction 
 

Lythraceae J. St.-Hilaire is an important family of 
flowering plants, which is placed under the 

Myrtales of Malvids of eudicotclade in APG III 
system of classification (Chase & Reveal, 2009), 

with about 31 genera and 600 species, widely 

distributed in tropical regions of the world but 
relatively less common in temperate regions 

(Graham et al., 2005). C. B. Clarke (1879) in 
The Flora of British India first time gave an 

account of Lythraceae of British India. There he 

included 11 genera viz., Ammannia Linnaeus (18 
spp.), Hydrolythrum Hooker f. (1 sp.), 

Woodfordia  Salisbury (1 sp.), Pemphis Forster 
(1 sp.), Lawsonia Linneaus (1 sp.), Crypteronia 

Blume (3 spp.), Lagerstroemia Linneaus (12 
spp.), Duabanga Hamilton (1 sp.), Sonneratia 

Linnaeus f. (4 spp.), Punica Linnaeus (1 sp.) and 

Axinandra Thwaites (2 spp.). Cook (1995) 
reported 7 species of Ammannia Linneaus, 2 

species of Nesaea Kunth and 29 species of 
Rotala Linnaeus from the fresh water bodies in 

India. Wetland areas are very suitable habitat 

for different annual or biannual herbaceous 
species of Lythraceae. The fresh and salt water 

bodies of West Bengal are quite rich in various 
species of Lythraceae (Chowdhury, 2009; 

Chowdhury & Das 2010). Nasker (1990) 

reported 3 species of Ammannia and 3 species 
of Rotala from lower Gangetic plains of West 

Bengal. Prain (1903) described 9 genera viz., 
Ammannia (Rotala) (13 spp. and 2 subsp.), 

Hydrolythrum (1 sp.), Woodfordia (1 sp.), 
Lawsonia (1 sp.), Crypteronia (1 sp), 

Lagerostroemia (4 spp and 1 sp), Duabanga (1 

sp), Sonneratia (2 spp.) and Punica (1 sp.) from 
the pre-independence undivided Bengal. West 

Bengal is the bottleneck state of eastern India 
with unique topographic features. It spreads 

from the Himalayas in the north to the Bay of 
Bengal in the south along with the central 

Gangetic plains and rarh and small hills of South 

western Bengal (Purulia and Bankura districts). 
The state lies between 85° 50' and 89° 50' E 

longitude and 21°38' and 27°10' N latitude and 
spreading over an area of 88,752 km2, shearing 

the international border with Bangladesh, Nepal 

and Bhutan. This state is having very wide range 
of climatic zones viz., tropical, sub-tropical, 

temperate and sub-alpine along with fresh and 
salt water wetlands of various sizes and shapes. 

These wetlands are known to host quite rich 
with diversified flora and fauna (Chowdhury and 

Das, 2009, 2010, 2011, 2013, 2014; Biswas et 
al. 2012; Chowdhury et al. 2014). 

The present study focused on the species 

of Lythraceae J. St.-Hilaire which are widely 
growing in different water bodies of West 

Bengal. Through extensive survey during last 12 

years accumulated rich and useful information 
about these plants from Bengal wetlands. The 

collected minor taxa of Lythraceae of West 
Bengal wetlands are enumerated below along 

with their identification keys, description, 

distribution and uses. 
 

ENUMERATION 
 
Key to the Genera:  
 

1a. Aquatic floating herbs; fruits 1- seeded and 

with 2-4 spines………………………………Trapa 
1b. Marshy or halophytic rooted herbs or trees; 

fruits with more than one seed, 
unarmed…………………………………………….. 2 
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2a. Halophytic trees; calyx thickly coriaceous.. 
…..…..…………………………………….Sonneratia 

2b. Hydrophytic herbs; calyx thin, membranous 

……………………………..………………………..…………3 
3a. Petals brick-red or absent; capsules open 

with lateral slit or irregularly at base 
……....………………………………………….Nesaea 

3b. Petals pink – purple or absent; capsules 
open with longitudinal slit or irregulary..… 4 

4a. Flowers in axillary cymes …………….……………  

……………...….……………………………….Ammannia 
4b. Flowers solitary or in terminal spikes… 

………..……..……………………………..……...… Rotala 
 

AMMANNIA Linnaeus, Sp. Pl. 1: 119. 1753. 

 
Key to the species: 

 
1a. Styles up to 0.5 mm long……..………….………2 

1a. Styles 1 – 5 mm long …………..…………….....3 
2a. Lamina and sepals pubescent; sepal 

appendage distinct…………….  A. verticillata 

2b. Lamina and sepals glabrous; sepal 
appendage absent………..………  A. baccifera 

3a. Capsules 2 – 3.6 mm in diameter; sepal 
lobes erect in capsule..……...… A. multiflora 

3b. Capsules upto 1.5 mm in diameter; sepal 

lobes reflexed in capsule ………..…  A. verticillata 
 

Ammannia auriculata Willdenow, Enum. P1. 
Hort. Berol. 1:7,t.7. 1803. Cook, Aqua. Wetl.  Pl. 

Ind. 249.1995. 
Hyperhydrate or tenagophyte; erect or 

decumbent, 10-40 cm tall. Lamina linear-

lanceolate, auriculate. Cymes pedunculate. 
Hypanthium 1.5-3 mm long, vertically 8-10 

green ribbed; ribs obscure on fruits. Epicalyx 
minute. Petals obovate-cuneate or absent; 

stamens inserted above the middle of the 

hypanthium; ovary 1-2mm long. Capsule slightly 
exceeding the hypanthium. Seeds discoid. 

Flowers & Fruits: August - November. 
Distribution: Tropical and warm temperate 

regions of World; common throughout the 

Bengal-plains. 
 

Ammannia baccifera Linnaeus, Sp. Pl. 120. 
1753; Clarke in Hooker f., Fl. Brit. Ind. 2: 569. 

1879; Prain, Beng. Pl. 2: 500. 1903; Cook, Aqua. 
Wetl.  Pl. Ind. 249.1995.(Plate I: F)  

 

Hyperhydrate or tenagophyte; annual, 
erect, glabrous herbs. Stem reddish, 

quadrangular. Leaves opposite decussate; 

lamina sub- sessile, oblong and narrowly elliptic. 
Inflorescence axillary, sessile cluster. Flowers 

pink, bisexual. Capsules globose, irregularly 
dehiscing, depressed with black seeds.     

Flowers & Fruits: July – March.  
Distribution: Tropical and warmer regions of 

Africa, Asia and Australia; abundant throughout 

the Bengal-plains. 
Uses: Leaves used to clear blisters and also 

given against rheumatism and fever (Misra & 
Dash, 2002; Pandey et al., 2002). 

 
Ammannia multiflora   Roxburgh, Fl. Ind. 1: 
447. 1820; Clarke in Hooker f., Fl. Brit. Ind. 570. 

1879; Prain, Beng. Pl. 1: 500. 1903; Cook, 
Aqua.Wetl.  Pl. Ind. 250. 1995 (Plate I: B). 

Hyperhydrate or tenagophyte; erect 
branched herbs. Stem quadrangular, hard. 

Lamina elliptic, sessile. Flowers reddish, axillary, 

cymes peduncled, compound. Capsules small, 
globose with persistent style. 

Flowers & Fruits: November – February. 
Distribution: Tropical and warmer regions of 

the old World; abundant throughout the plains. 

 
Ammannia verticillata Lamarck, Encycl.[J. 

Lamarck &al.]1(1): 131. 1783; Cook, Aqua.Wetl.  
Pl. Ind. 251.1995. Ammannia salicifolia Heirn in 

Oliver, Fl. Trop. Afr. 2: 278. 1871. excl. syn.; 
Clarke in Hooker f. Fl. Brit. Ind. 2: 569. 1879; 

Prain, Beng. Pl.1: 501. 1903. 

Hyperhydrate or tenagophyte; erect herbs; 
stem quadrangular, hard, purple, terete. Leaves 

opposite decussate; lamina lanceolate, rounded 
at the base. Inflorescence clusters many 

flowered, sessile; calyx not covered by calyx 

teeth. Fruits globose, irregularly dehiscing. 
Flowers & Fruits: October – January.  

Distribution: Pantropical; abundant throughout 
the Bengal-plains. 

 

NESAEA Kunth, Nova Genera et Sp.  Pl. 6 (ed. 
folio). 1823. 

 
Key to the species: 

1a. Lamina base cordate and sub-
amplexicauled; petals absent……N. brevipes 
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Plate- I. Lythraceae from wetlands: A. Rotala rotundifolia (Buchanan-Hamilton) Koehne B. Ammannia multiflora 
Roxburgh C. Sonneratia caseolaris (Linnaeus) Engler D.Trapaincisa Siebold & Zuccarini E. Trapanatans Linnaeus 
F. Ammannia baccifera Linnaeus  G. Nesaea brevipes Kiehne 
 
 1b. Lamina base attenuate; petals present 

…………. ……….……………………………..N. prostrata 

Nesaea brevipes  Koehne, Bot. Jahrb .S yst. 3: 

326. 1882. Ammannia cordata Wight & Arnott, 
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Prodr. 304. 1834, non Hiern; Prain, Beng. Pl. 1: 
501. 1903; Cook, Aqua. Wetl.  Pl. Ind. 252. 

1995 (Plate I: G). 

Hyperhydrate or tenagophyte; annual, erect 
or diffused, glabrous herbs. Leaves opposite, 

oblong – cordate.Flowers 2 – 6, pedicel short; 
calyx lobes 4, campanulate, green. Capsules 

globose with sub hemispheric seeds. 
Flowers & Fruits: November – March.  

Distribution: Indian sub-continent; abundant 

throughout the Bengal-plains. 
 

Nesaea prostrata (Buchanan-Hamilton ex 
Dillwyn) Suresh in D.H. Nicolson, C. R. Suresh & 

K.S. Manilal, Interpret.Van Rheede's Hort. 

Malab. 168. 1988; Cook, Aqua. Wetl.  Pl. Ind. 
252. 1995. Ammannia prostrata Buchanan-

Hamilton ex Dillwyn, Rev. Hortus Malab. 40. 
1839; D.J. Mabberley in Taxon 26(5–6): 533. 

1977, as 'Ammania'. 1839. 
Hyperhydrate or tenagophyte; annual, erect 

or decumbent herbs. Lamina linear-lanceolate to 

oblong. Cyme sessile. Flowers sessile; bracteoles 
lanceolate to oblong; sepals 4-5; petals 4-5, 

pink, rarely absent; stamens 4-5. Capsules 
globose. 

Flowers & Fruits: November – March.  

Distribution: India, Sri Lanka and Australia; 
throughout the Bengal-plains; rare. 

 
ROTALA Linnaeus, Mant. Pl. Altera 143. 1771. 

 
Key to the species: 

 

1a. Leaves whorled.……………..…...…...…….…….2 
1b. Leaves decussate…………………………..……….3 

2a. Racemes terminal; petals present; stamens 
4........................................... R. wallichii 

2b. Flowers axillary solitary; petals absent; 

stamens 1-4 ………………..…..….R. mexicana 
3a. Flowers in terminal spikes; stigma massive, 

discoid.................................R. rotundifolia 
3b. Flowers in axillary spikes; stigma capitate to 

punctiform….………….……………………….……4 
4a. Lamina margin translucent to opaque white 

cartilaginous; capsules 2-valved ...R. indica 

4b. Lamina margin green, membranous; 
capsules 3- or 4-valved……......………………5 

5a. Stems broadly 4-winged; bracts smaller than 
foliage leaves; flowers in axillary spikes or 

sub-sessile on main stem………..…..…………6 

5b. Stems terete or 4-angled; bracts like foliage 
leaves; flowers sessile on main 

stem…………………..……………………..R. rosea 

6a. Epicalyx segments between sepals absent; 
sepals 4………..…...................... R. cordata 

6b. Epicalyx segments between sepals setiform, 
about half of corolla tube; sepals 

5………………………………………….R. densiflora 
 
Rotala cordata Koehne, Bot. Jahrb. Syst. 1: 

172. 1880. Cook, Aqua.  Wetl.  Pl. Ind. 
255.1995.  Rotala diversifolia Koehne, Bot. 

Jahrb. Syst. 41(2): 77. 1907. Ammannia cordata 
Wight & Arnott, Prodr. Fl. Ind. Orient. 1: 304. 

1834.  Prain, Beng. Pl. 1:  501. 1903. Clarke in 

Hooker f., Fl. Brit. Ind. 2: 570.1879. 
Hyperhydrate or tenagophyte; annual 

Herbs. Stem branched, 4-winged. Leaves 
decussate, narrowly oblong to lanceolate. Bracts 

lanceolate to oblong. Flowers solitary, 
subsessile, in bracts of axillary spikes; bracteoles 

minute, at base of floral tube, scarious. Floral 

tube 4-merous, broadly campanulate; sepals 4, 
pink-tinged; petals 4, obovate; stamens 4; ovary 

globose; style exserted. Capsules globose. 
Flowers & Fruits: November – March.  

Distribution: NE India, China, Laos, Thailand, 

Vietnam; throughout the Terai of Darjeeling and 
Jalpaiguri districts, ascending upto 400 m; less 

common. 
 
Rotala densiflora (Roth) Koehne, Bot. 
Jahrd.1: 164. 1880; Datta & Majumdar, Bull. 

Bot. Soc. Beng. 20 (2): 89. 1966. Ammannia 
densiflora Roth, R. & S. Syst. Veg. 3:  394. 
1818. Ammannia pentandra Roxburgh, Fl. Ind. 

1: 488. 1820; Prain, Beng. Pl. 1: 500. 1903. 
Hyperhydrate or tenagophyte; spreading 

herbs with divarcating floriferous branches, 

fleshy pink. Leaves elliptic oblong. Flowers 
small, bracteate, bracteoles scarious, axillary, 

solitary; epicalyx segments present between 
sepals, setiform; petals 5, bright pink or white, 

equal to or surpassing sepals, persistent. 

Stamens 5. Capsules 3 – 4 valved. Seeds black. 
 

Flowers & Fruits: August – February.  
Distribution: Northern parts of India to 

Australia; common throughout the Bengal-
plains. 
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Rotala indica (Willdenow) Koehne, Bot. Jahrb. 
Syst. 1: 172. 1880. Cook, Aqua.  Wetl.  Pl. Ind. 

257.1995. Peplisindica Willdenow, Sp. Pl. 2: 244. 

1799. 
Hyperhydrate or tenagophyte; ascending or 

erect, annual Herbs. Leaves decussate, lamina 
obovate-elliptic or obovate-oblong, margin 

translucent to opaque. Bracts leafy or distinctly 
smaller on axillary spikes.Flowers in axillary 

spikes or sessile in bracts on main stem; 

bracteoles linear. Floral tube 4-merous; sepals 4, 
lanceolate-deltoid; petals 4, pink; stamens 4; 

ovary ellipsoid; style as long as ovary.Capsules 
ellipsoid. 

Flowers & Fruits: September – April.  

Distribution: S & SE Asia; introduced to Africa, 
Europe and N America; common throughout the 

Bengal-plains. 
 
Rotala mexicana Chamisso & Schlechtendal, 
Linnaea 5: 567. 1830. Grierson & Long, Fl. Bhut. 

2 (1): 274. 1991.  Ammannia pygmaea Kurz, J. 

Bot. 5: 376. 1867; Prain, Beng. Pl. 1: 500. 1903. 
Hyperhydrate or tenagophyte; annual, 

floating, erect or ascending, minute herbs. 
Leaves whorled, aerial leaves narrowly 

lanceolate to broadly. Flowers sessile, solitary, 

axillary; bracteoles linear; petals absent; 
stamens (1 or) 2 or 3 (or 4), included; ovary 

subglobose. Fruits capsule. 
Flowers & Fruits: September – January.  
Distribution: Tropical and warmer regions of 
world except Pacific Islands, NE Africa, Arabia; 

throughout the plains North Bengal; rare. 

 
Rotala rosea (Poiret) C.D.K. Cook in Boissiera 

29: 86. 1979; Panda & Das, Fl. Sambalp. 150. 
2004. Ammannia rosea Poiret in Lamarck, 

Encycl. Meth. Bot. (Suppl. 1) 329. 1810. A. 
pentandra Roxburgh, Fl. Ind. (ed. 1) 1: 448. 
1820; Clarke in Hooker f., Fl. Brit. Ind. 2: 568. 

1879; Prain, Beng. Pl. 1:  500. 1903. 
 

Hyperhydrate or tenagophyte; annual, 

terrestrial or amphibious, ascending herbs. 
Leaves opposite decussate; lamina linear – 

lanceolate to lanceolate – oblong. Flowers 
solitary, sessile, axillary; bracteoles linear. Floral 

tube campanulate; epicalyx segments setiform, 
equaling sepals; petals 5; stamens 5; anthers 

reaching margin of floral tube; ovary globose. 
Capsules globose. 

Flowers & Fruits: August – September.  

Distribution: S & SE Asia; common throughout 
the Bengal-plains. 

 
Rotala rotundifolia (Buchanan-Hamilton) 

Koehne in Bot. Jahrb.1: 175.1881; Bora & 
Kumar, Flor. Div. Ass. 158. 2003. Ammannia 
rotundifolia Buchanan–Hamilton in Don Prodr. 

220. 1825; Clarke in Hooker f., Fl. Brit. Ind. 2: 
566. 1828; Prain, Beng. Pl. 1: 500. 1903.(Plate 

I: A) 
Hyperhydrate or tenagophyte; extensively 

creeping and rooting herbs with red stem. 

Lamina sessile, orbicular or broadly elliptic – 
rounded. Flowers pinkish sessile, closely packed 

in terminal simple or panicle spikes; calyx tube 
campanulate, sepals 4; petals 4, pink; stamens 

4; ovary pyriform to globose. Capsules 4-valved 
ellipsoid; seeds elliptic peltate. 

Flowers & Fruits: November – April. 

Distribution: S & SE Asia; abundant 
throughout the Bengal-plains. 

 
Rotala wallichii (Hooker f.) Koehne, Bot. 

Jahrb. Syst. 1: 154. 1880. Cook, Aqua. Wetl.  Pl. 

Ind. 262.1995. Hydrolythrum wallichii  Hooker f. 
in Bentham & Hookerf., Gen. Pl. 1: 777. 1867. 

Hyperhydrate or tenagophyte; emergent, 
perennial, Herbs.  Leaves whorled; aerial leaves 

3-12 whorled, linear to oblong, submerged 
leaves filiform. Bracts much reduced in 

inflorescence, oblong or ovate. Flowers 5-8-

whorled per node, shortly pedicellate in a 
bracteate raceme; bracteoles short. Floral tube 

4-merous, campanulate; sepals 4; epicalyx 
absent; petals 4, light red or pink, orbicular; 

stamens 4; ovary globose; style included. 

Capsules globose,  
Flowers & Fruits: September – April.  

Distribution: S & SE Asia; common throughout 
the Bengal-plains. 

 

Sonneratia Linnaeus f., Suppl. Pl. 38, 
252.1782; nom. cons.  
 
Key to the species: 

 
1a. Lamina elliptic-lanceolate; stigma 

peltate…..………….…………………….S. apetala 

http://www.ipni.org/ipni/idPlantNameSearch.do?id=331971-2&back_page=%2Fipni%2FeditAdvPlantNameSearch.do%3Ffind_infragenus%3D%26find_isAPNIRecord%3Dtrue%26find_geoUnit%3D%26find_includePublicationAuthors%3Dtrue%26find_addedSince%3D%26find_family%3D%26find_genus%3DSonneratia%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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1b. Lamina ovate-oblong; stigma capitate………..  
…………………………………...………..…………………..2 

2a. Corolla absent; ovary 6-celled……………………  

……………………………………………………..S. griffithii 
2b. Corolla red; ovary 16-20 celled………......... 

....................................................S. caseolaris 
 
Sonneratia apetala Buchanan-Hamilton, 
Syems. Embassy Ave. 3: 477. 1800; Prain, Beng. 

Pl. 1:  505. 1903; Naskar, Pl. Wealth Ganga 

Delta 1: 351. 1993.‘Tak Keora’ 
Intertidal; evergreen tree with erect 

pneumatophores. Leaves simple, opposite; 
lamina elliptic, obovate. Inflorescence axillary, 3- 

flowered cyme. Flowers white; calyx 4 lobed, 

reflex; petals absent, stamens numerous, 
filament bent inwards in bud; ovary 2-20 celled, 

stigma large. Fruit a berry. 
Flowers & Fruits: December – July.  

Distribution: Native to Bangladesh, India, 
Myanmar, Sri Lanka, China; inter-tidal river flats 

of mangrove swamps, muddy flats of 

Sundarbans; common. 
 

Sonneratia caseolaris (Linnaeus) Engler, 

Engler & Prantle, Nachtr. 261. 1897; Naskar, Pl. 

Wealth Ganga Delta 1: 351. 1993. 

Rhizophora caseolaris Linnaeus, Herb. Amboin. 

(Linnaeus) 13. 1754. ‘Chakkeora’ (Plate I: C) 

Intertidal; evergreen tree, glabrous 
throughout. Pneumatophore present. Leaves 

opposite; lamina elliptical, oblong or ovate, 
entire, leathery. Flowers 1-3 at end of drooping 

twigs malodorous, nocturnal; hypanthium with 
6-8 calyx lobes; petals dark or blood-red; 

stamens numerous, with threadlike filaments; 

pistil with 16-21 celled; style long, stout. Fruit 
berry. 

Flowers & Fruits: March – October. 
Distribution: SE Asia, Philippines, N Australia; 

common in inter-tidal river flats and inner 

estuary of mangrove swamps of Sundarbans. 
 
Sonneratia griffithi Kurz, J. Asiat. Soc. Bengal 
40 (2): 56. 1871; Naskar, Pl. Wealth Ganga 

Delta 1: 351. 1993. Sonneratia acida Linnaeus; 

Prain, Beng. Pl. 1:  505. 1903.‘Ora’ 
Intertidal; evergreen tree with numerous 

pneumatophores. Leaves simple, opposite 
decussate, extipulare; lamina obovate. 

Inflorescence solitary cyme. Flowers pedicellate; 
sepals 6 – 8; petals absent; stamens numerous, 

free; carpels 6, style 1. Fruits berry. 

Flowers & Fruits: April – October. 
Distribution: Africa, Indo-Malaysia, Australia; 

common in inter-tidal river flats and outer 
estuary of mangrove swamps of Sundarbans. 

 
Trapa Linnaeus, Sp. Pl. 1: 120. 1753. 

 
Key to the species 
 

1a. Lamina much villose beneath; margin 
incised; fruits with 2 soft 

spines…………….………………………..T. natans 
1b. Lamina slightly villose beneath; margin not 

incised; fruit with 4 stiff spines…….T. incisa 
 
Trapa incisa Siebold & Zuccarini, Abh.Math.-

Phys. Cl. Königl. Bayer. Akad. Wiss. 4(2): 134. 
1845. Trapa natans var.incisa Makino, Bot. Mag. 

(Tokyo) 1: 105. 1887 – 1892. Trapa bispinosa 
var. incisa (Siebold & Zuccarini) Franchet & 
Savatier, Nakai, Fl. Kor. 2: 490. 1911. Clarke in 

Hooker f., Fl. Brit. Ind.  2: 590. 1879; Prain, 
Beng. Pl. 1: 508. 1903. (Plate I: D) 

Epihydrate; floating herbs. Floating lamina 

in rosettes, rhombic – triangular, glabrous or 
sparsely pubescent on veins, margin coarsely 

and sharply incised-dentate distally. Petals pink 
to pale purplish or white. Fruit narrowly 

rhombic, 4-horned, surface variously ribbed to 
smooth, crest absent; horns conic. 

Flowers & Fruits: May – November. 

Distribution: S & SE Asia, China, Japan, Korea, 
Laos, Malaysia and Vietnam; abundant in 

stagnant water bodies throughout the Bengal-
plains. 

Uses: Fleshy larger cotyledon is edible. 

 
Trapa natans Linnaeus, Sp. Pl. 1: 120. 1753. 

Trapa natans Linnaeus var. bispinosa 
(Roxburgh) Makino in Iinuma, Sumoku-Dzusetd 

“ed. 3”, 1: 137.1907; Prain, Beng. Pl.1: 508. 

1903. Trapa bispinosa Roxburgh, Pl. Cor. 3: t. 
234. 1815; Clarke in Hooker f., Fl. Brit. Ind. 2: 

590. 1879. ‘Singara Phal’ or ‘Pani Phal’ (Plate 
I: E) 

Epihydrate; floating herbs. Floating leaves 
in rosettes, rhomboid, crowded in the upper part 

of stem; submerged ones dissected. Flowers 

http://umramap.cirad.fr/amap2/logiciels_amap/Mangrove_web/defs/elliptic.html
http://umramap.cirad.fr/amap2/logiciels_amap/Mangrove_web/defs/obovate.html
http://umramap.cirad.fr/amap2/logiciels_amap/Mangrove_web/defs/inflorescence.html
http://umramap.cirad.fr/amap2/logiciels_amap/Mangrove_web/defs/axil.html
http://umramap.cirad.fr/amap2/logiciels_amap/Mangrove_web/defs/calyx.html
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solitary, axillary; calyx lanceolate, acute; corolla 
white; pubescent; stamens 4. Nuts 3-angled 

with 2 spiny horns. 

Flowers & Fruits: September – January. 
Distribution:  Tropical parts of Asia; 

throughout the Bengal plains; commonly 
cultivated and marketed in large amount. 

Uses: Fleshy larger cotyledon is edible. 
 

Discussion 

 
Lythraceae is a family of both terrestrial and 

wetland elements. 18 species of wetland plants 
recorded from West Bengal during the present 

survey and are representing five genera except 

three tree species of Sonneratia that are 
growing in salt water marshes of Sunderban 

mangroves, all others are small herbs growing in 
various depths, mostly as emerge plants near 

the periphery of water bodies. Majority of the 
recorded species are widely distributed in the 

tropical wetlands of the state except Nesaea 
prostrata and Rotala mexicana, which are quite 
rare in distribution and are only recorded from 

few wetlands of South and North Bengal 
respectively. Species of Rotala and Neasea are 

decumbent fleshy herbs growing at the 

peripheral marshy zone of different wetlands 
forming a dense mat along with several species 

of grasses, sedges and sometimes with isolated 
Ammannia sp.  

The occurrence of these species appears to 
be normal but, considering broadly, the 

abundant use of herbicides in fields of wetland 

crops greatly affecting their population in such 
habitat. Most part of the population of 

Sonneratia spp. is growing near the estuaries 
but legal and illegal clearing activities are, 

certainly, affecting its population. 

Like any other hydrophyte and/or wetland 
plants these are also prone to be affected due to 

different changed conditions in the habitat. If 
the wetlands are conserved properly then, 

automatically, most of these species will 

continue to survive in their natural habitat. 
 

Acknowledgements 
 

The first and second authors are grateful to 
CSIR & RGNF-UGC for their financial assistance 

during different phases of the study period. 

Director, Botanical Survey of India is also 
acknowledged for permitting the authors to 

work at CAL. 

 
References:  

 
Biswas, R., Chowdhury, A. and Das, A.P. (2012). 

Macrophytic flora of Gossaihat Beel, Jalpaiguri 
Forest Division, West Bengal, India: I. 
Magnoliopsida. Pleione, 6(1): 217 – 237. 

Chase, M.W. and Reveal, J.L. (2009). A phylogenetic 
classification of the land plants to accompany 
APG III.Bot. J.Linn. Soc., 161: 122 – 127. 

Clarke, C.B. (1879).  Lythraceae in J.D. Hooker 
(Ed.),The Flora of British India. Vol. 2: 566 – 
588. L. Reeve and Co., London. 

Chowdhury, A. Biswas, R. and Das, A.P. (2014). 
Macrophytic flora of Gossaihat Beel, Jalpaiguri 
Forest Division, West Bengal, India: II. 
Pteridophyta and Liliopsida. Pleione, 8(2): 293 
– 310. 

Chowdhury, M. and Das, A.P. (2009). Inventory of 
some ethno-medicinal plants in wetlands areas 
in Maldah district of West Bengal. Pleione, 
3(1): 83 – 88. 

Chowdhury, M. and Das, A.P. (2010). Hydrophytes of 
different wetlands in the Maldah district of 
West Bengal, Ind. Envir. Biol. Consr. 15: 22 – 
28. 

Chowdhury, M. and Das, A.P. (2011). Macrophytic 
diversity and community structure of Adh Soi 
wetland of Maldah district of West Bengal, 
India. In C. Ghosh & A.P. Das (eds.), Recent 
Studies in Biodiversity and Traditional 
Knowledge in India. Sarat Book House, 
Kolkata. Pp. 109 – 115. 

Chowdhury, M. and Das, A.P. (2013). Present status 
of flora, fauna and vegetation structure in the 
wetlands of Maldah district of West Bengal, 
India. NBU J. Pl. Sc. 7(1): 29 – 34. 

Chowdhury, M. and Das, A.P. (2014). Plant diversity 
and community structure of Hazar Takia 
palustrine of central West Bengal, India.NBU J. 
Pl. Sc. 8(1): 25-35. 

Cook, C.D.K. (1996). Aquatic and Wetland Plants of 
India. Oxford University Press,Oxford. Pp. 385. 

Prain, D. (1903). Bengal Plants. Vols 1 & 2. Messrs. 
West, Newman & Co. London. 

Graham, S.A., Sytsma, J.H.K and Shiz, S. (2005). 
Phylogenetic analysis of the Lythraceae based 
on four gene regions and morphology.  Intn. J. 
Pl. Sci. 166(6):995–1017. 

Misra, M.K. and Dash, S.S. (2002). Ethnomedicinal 
plants of Koraput District, Orissa and their 
conservation. In A. P. Das (ed.), Perspectives 



77 
 

of Plant Biodiversity. Bishen Singh Mahendra 
Pal Singh, Dehradun. Pp. 621 – 634. 

Pandey, A.K., Rout, S.D. and Pandit, N. (2002). 
Medicinal plants of Simlipal Biosphere Reserve 
– I.In A. P. Das (ed.), Perspectives of Plant 
Biodiversity. Bishen Singh Mahendra Pal Singh, 
Dehradun. Pp.  681 – 696. 

 

 
 
 

 
 

View publication statsView publication stats

https://www.researchgate.net/publication/283352975


See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/325285827

Importance of diplazium esculentum (Retz.) SW. (Athyriaceae) on the lives of

local ethnic communities in terai and duars of West Bengal -A report

Article  in  Plant Archives · May 2018

CITATIONS

0
READS

405

4 authors:

Some of the authors of this publication are also working on these related projects:

Flora of Arunachal Prdesh View project

Ethnobotany of Rajbanshi Community View project

Mridushree Basak

University of North Bengal

4 PUBLICATIONS   3 CITATIONS   

SEE PROFILE

Monoranjan Chowdhury

University of North Bengal

60 PUBLICATIONS   124 CITATIONS   

SEE PROFILE

Baishakhi Sarkar

Indian Statistical Institute

5 PUBLICATIONS   2 CITATIONS   

SEE PROFILE

Abhaya Prasad Das

Rajiv Gandhi University

211 PUBLICATIONS   838 CITATIONS   

SEE PROFILE

All content following this page was uploaded by Mridushree Basak on 23 May 2018.

The user has requested enhancement of the downloaded file.

https://www.researchgate.net/publication/325285827_Importance_of_diplazium_esculentum_Retz_SW_Athyriaceae_on_the_lives_of_local_ethnic_communities_in_terai_and_duars_of_West_Bengal_-A_report?enrichId=rgreq-eef2d0e329de753fe152b900bf49087b-XXX&enrichSource=Y292ZXJQYWdlOzMyNTI4NTgyNztBUzo2Mjk1MDgwMzgyMjE4MjRAMTUyNzA5NzgyMDA0NQ%3D%3D&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/325285827_Importance_of_diplazium_esculentum_Retz_SW_Athyriaceae_on_the_lives_of_local_ethnic_communities_in_terai_and_duars_of_West_Bengal_-A_report?enrichId=rgreq-eef2d0e329de753fe152b900bf49087b-XXX&enrichSource=Y292ZXJQYWdlOzMyNTI4NTgyNztBUzo2Mjk1MDgwMzgyMjE4MjRAMTUyNzA5NzgyMDA0NQ%3D%3D&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/project/Flora-of-Arunachal-Prdesh?enrichId=rgreq-eef2d0e329de753fe152b900bf49087b-XXX&enrichSource=Y292ZXJQYWdlOzMyNTI4NTgyNztBUzo2Mjk1MDgwMzgyMjE4MjRAMTUyNzA5NzgyMDA0NQ%3D%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/project/Ethnobotany-of-Rajbanshi-Community?enrichId=rgreq-eef2d0e329de753fe152b900bf49087b-XXX&enrichSource=Y292ZXJQYWdlOzMyNTI4NTgyNztBUzo2Mjk1MDgwMzgyMjE4MjRAMTUyNzA5NzgyMDA0NQ%3D%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/?enrichId=rgreq-eef2d0e329de753fe152b900bf49087b-XXX&enrichSource=Y292ZXJQYWdlOzMyNTI4NTgyNztBUzo2Mjk1MDgwMzgyMjE4MjRAMTUyNzA5NzgyMDA0NQ%3D%3D&el=1_x_1&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Mridushree-Basak?enrichId=rgreq-eef2d0e329de753fe152b900bf49087b-XXX&enrichSource=Y292ZXJQYWdlOzMyNTI4NTgyNztBUzo2Mjk1MDgwMzgyMjE4MjRAMTUyNzA5NzgyMDA0NQ%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Mridushree-Basak?enrichId=rgreq-eef2d0e329de753fe152b900bf49087b-XXX&enrichSource=Y292ZXJQYWdlOzMyNTI4NTgyNztBUzo2Mjk1MDgwMzgyMjE4MjRAMTUyNzA5NzgyMDA0NQ%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/University_of_North_Bengal?enrichId=rgreq-eef2d0e329de753fe152b900bf49087b-XXX&enrichSource=Y292ZXJQYWdlOzMyNTI4NTgyNztBUzo2Mjk1MDgwMzgyMjE4MjRAMTUyNzA5NzgyMDA0NQ%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Mridushree-Basak?enrichId=rgreq-eef2d0e329de753fe152b900bf49087b-XXX&enrichSource=Y292ZXJQYWdlOzMyNTI4NTgyNztBUzo2Mjk1MDgwMzgyMjE4MjRAMTUyNzA5NzgyMDA0NQ%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Monoranjan-Chowdhury?enrichId=rgreq-eef2d0e329de753fe152b900bf49087b-XXX&enrichSource=Y292ZXJQYWdlOzMyNTI4NTgyNztBUzo2Mjk1MDgwMzgyMjE4MjRAMTUyNzA5NzgyMDA0NQ%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Monoranjan-Chowdhury?enrichId=rgreq-eef2d0e329de753fe152b900bf49087b-XXX&enrichSource=Y292ZXJQYWdlOzMyNTI4NTgyNztBUzo2Mjk1MDgwMzgyMjE4MjRAMTUyNzA5NzgyMDA0NQ%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/University_of_North_Bengal?enrichId=rgreq-eef2d0e329de753fe152b900bf49087b-XXX&enrichSource=Y292ZXJQYWdlOzMyNTI4NTgyNztBUzo2Mjk1MDgwMzgyMjE4MjRAMTUyNzA5NzgyMDA0NQ%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Monoranjan-Chowdhury?enrichId=rgreq-eef2d0e329de753fe152b900bf49087b-XXX&enrichSource=Y292ZXJQYWdlOzMyNTI4NTgyNztBUzo2Mjk1MDgwMzgyMjE4MjRAMTUyNzA5NzgyMDA0NQ%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Baishakhi-Sarkar?enrichId=rgreq-eef2d0e329de753fe152b900bf49087b-XXX&enrichSource=Y292ZXJQYWdlOzMyNTI4NTgyNztBUzo2Mjk1MDgwMzgyMjE4MjRAMTUyNzA5NzgyMDA0NQ%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Baishakhi-Sarkar?enrichId=rgreq-eef2d0e329de753fe152b900bf49087b-XXX&enrichSource=Y292ZXJQYWdlOzMyNTI4NTgyNztBUzo2Mjk1MDgwMzgyMjE4MjRAMTUyNzA5NzgyMDA0NQ%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Indian_Statistical_Institute?enrichId=rgreq-eef2d0e329de753fe152b900bf49087b-XXX&enrichSource=Y292ZXJQYWdlOzMyNTI4NTgyNztBUzo2Mjk1MDgwMzgyMjE4MjRAMTUyNzA5NzgyMDA0NQ%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Baishakhi-Sarkar?enrichId=rgreq-eef2d0e329de753fe152b900bf49087b-XXX&enrichSource=Y292ZXJQYWdlOzMyNTI4NTgyNztBUzo2Mjk1MDgwMzgyMjE4MjRAMTUyNzA5NzgyMDA0NQ%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Abhaya-Das?enrichId=rgreq-eef2d0e329de753fe152b900bf49087b-XXX&enrichSource=Y292ZXJQYWdlOzMyNTI4NTgyNztBUzo2Mjk1MDgwMzgyMjE4MjRAMTUyNzA5NzgyMDA0NQ%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Abhaya-Das?enrichId=rgreq-eef2d0e329de753fe152b900bf49087b-XXX&enrichSource=Y292ZXJQYWdlOzMyNTI4NTgyNztBUzo2Mjk1MDgwMzgyMjE4MjRAMTUyNzA5NzgyMDA0NQ%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Rajiv-Gandhi-University?enrichId=rgreq-eef2d0e329de753fe152b900bf49087b-XXX&enrichSource=Y292ZXJQYWdlOzMyNTI4NTgyNztBUzo2Mjk1MDgwMzgyMjE4MjRAMTUyNzA5NzgyMDA0NQ%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Abhaya-Das?enrichId=rgreq-eef2d0e329de753fe152b900bf49087b-XXX&enrichSource=Y292ZXJQYWdlOzMyNTI4NTgyNztBUzo2Mjk1MDgwMzgyMjE4MjRAMTUyNzA5NzgyMDA0NQ%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Mridushree-Basak?enrichId=rgreq-eef2d0e329de753fe152b900bf49087b-XXX&enrichSource=Y292ZXJQYWdlOzMyNTI4NTgyNztBUzo2Mjk1MDgwMzgyMjE4MjRAMTUyNzA5NzgyMDA0NQ%3D%3D&el=1_x_10&_esc=publicationCoverPdf


IMPORTANCE OF DIPLAZIUM ESCULENTUM  (RETZ.) SW.
(ATHYRIACEAE) ON THE LIVES OF LOCAL ETHNIC COMMUNITIES
IN TERAI AND DUARS OF WEST BENGAL -A REPORT

Baishakhi Sarkar1, Mridushree Basak1, Monoranjan Chowdhury1* and A. P. Das2

1*Taxonomy of Angiosperms and Biosystematics Laboratory, Department of Botany, University of North Bengal,
Siliguri-734013 (West Bengal) India

2Department of Botany, Rajiv Gandhi University, Itanagar (Arunachal Pradesh), India

Abstract
Diplazium esculentum (Retz.) Sw. or ‘Dheki Shak’ is used as a nutritive leafy vegetable by the local communities of Terai and
Duars parts of West Bengal. From our study and previous literatures it was found of having very important ethnobotanical
value. The people of lower socio-economic communities rely mainly upon the collection and selling of this plant during the
summer and monsoon season in the study area. The step wise photographs from field to market are represented here along
with the ethnobotanical uses by different communities across India.
Key words: Diplazium esculentum, Terai and Duars, vegetable, ethnic Communities.

Introduction
There are many naturally growing plant species which

are eaten by the local people and even marketed locally
but are never cultivated. These are referred as Wild Edible
Plants (WEP) (Beluhan et al., 2010). These plants are
often found in abundance and the people of different
cultures and tribes collect these as source of nutrition,
medicine etc. Several investigations suggest that
sometimes these plants possess more nutritional values
than the conventional crops (Grivetti et al., 2000). At the
same time these do not carry the adverse effects of
fertilizers and pesticides used rampantly in our crop fields.

The northern part of West Bengal, lying just at the
feet of the Eastern Himalaya is known as Terai and Duars
and forms a part of the Himalaya Biodiversity Hotspot
which is quite rich in floral diversity (Das et al., 2010;
Rai and Das, 2008; Shukla et al., 2013; Chowdhury,
2015). Due to the prevalence of highly moist and warm
climatic conditions for major part of the year, wide variety
of plants, including fern and fern allies are growing in
abundance in this area. One of the most common fern

Diplazium esculentum (Retz.) Sw. (commonly called
vegetable fern) of family Athyriaceae is abundant in open
moist herb land vegetation and the partially open young
and circinately coiled fronds of this plant are regularly
consumed by local people as a nutritive leafy vegetable.
It is known as ‘Dhekishak’ by Bengalee (Sen and Ghosh,
2011; Panda, 2015), ‘Paloi’ in Hindi (Panda, 2015),
‘Dhekia’ by Assamese and ‘Okang’ by Manipuris (Kutum,
et al. 2011), ‘Sikiomamoidu’ or ‘Maikhando’ by Tripuris
(Shil and Choudhury, 2009) etc. Some local people from
the lower socio-economic communities collect it in large
quantities from the wild regularly and marketed locally
and sometime sent to distant markets like in Kolkata. So,
this naturally growing fern is a regular source of earning
livelihood for these poor local and ethnic peoples except
during winter when this species shows very limited
growth. The Table 1 presents the uses of this plant as
recorded by different workers including Namsa et al.
(2011), Kagyung et al. (2010) and Pegu et al. (2013).

The present study aims to represent the detailed
ethnobotanical importance of Diplazium esculentum
(Retz.) Sw. (Athyriaceae) and its local marketability.

Plant Archives Vol. 18 No. 1, 2018 pp. 439-442 ISSN 0972-5210

*Author for correspondence : E-mail : mono_malda@yahoo.co.in
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Materials & Methods
During the period of March–July, 2017, a survey was

conducted in the Terai and Duars parts of North Bengal.
Entire data was collected from the local people who are
engaged in its harvest and marketing through discussion
using a structured questionnaire. Some collectors were
selected from different regions of North Bengal and
thoroughly interviewed. The questionnaire was prepared
to know all the steps from the collection to marketing
and the total process was photographed following the
modified method of Chowdhury (2012).

Result & discussion
Instead of all hazards, the harvestors/ gatherers go

out routinely to collect this wild vegetable from thick
vegetation, mainly the moist herblands, during early
summer to late monsoon as this is the most active growth
season for the species. They generally collect about 7-

10 kg plants every day. After this season, the amount of
harvest and the quality drop drastically. After collection
they find out one open space, take out the entire harvest
generally on a spreading polythene sheet or on matted
grasses, clean the materials from the mixed-up twigs of
other plants, snails, leeches etc. and made into small
‘mutha’ (i.e. bundles). For binding, they generally use
paddy-straw, dry leaf-sheaths of banana plants or grasses.
Then the bundles are taken to neighborhood market or
‘Haat’ or directly to consumers. Sometimes, they directly
sell it to passer-by just sitting on the roadside, again,
sometimes there are middle-men or a second person to
take the material from the collector to the market. The
cost varies from 2 to 4 bundles for Rs. 10 in different
markets within the study area. During the collection of
D. esculentum fronds, they also collect some other edible
plant parts like the flower buds of Colocasia esculentum
and sell these together (PLATE I).

Plate: 1. Making of ‘Mutha’ by a seller 2. Young frond (edible stage) of Diplazium esculentum 3. Mature frond of Diplazium
esculentum 4. Selling of Colocasia esculentum flower bud along with Diplazium esculentum 5. Direct selling of Diplazium
esculentum to passers-by by the Collector herself 6. Selling of Diplazium esculentum fronds in a local market

1

2

3 4

5 6
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Beside, providing the basic needs, this
fern have got considerable anti-
inflammatory and anti-hepatoprotective
activities (Nair et al., 2015) and also
significant cytotoxic, anti-microbial,
antioxidant properties (Akter et al., 2014).
However, a study revealed, even after
cooking, this fern may induce infertility to
the male reproductive system (Roy and
Choudhuri, 2015). Another study reported
that daily consumption of the fern was
found to elevate the risk of esophageal
cancer (Somvanshi et al., 2006).

Conclusion:
It is observed from our study that,

Diplazium esculentum is having
diversified uses. Even though it is
marketed regularly by the local ethnic
people and directly related with their socio-
economic condition, there is no record for
its cultivation.  Therefore, it is suggested
that it should be cultivated for its high
demand to safeguard the natural
vegetation.
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 Abstract 

Organic farming an alternative agricultural system, strives for 
sustainability and relies on use of natural fertilizers and soil 
amendments. The commonly used natural fertilizers such as 
compost, green manure, and bone meal have yielded positive 
results in a wide range of crops. In a global trend of Good 
Agricultural Practices (GAP), integrated methods are being 
adopted for raising crop plants and also flowers like lilies and 
carnations. Such practices have become important as chemically 
grown plants be it fruits, vegetables or flowers impact consumer 
health. These bio-safe methods help manage soil, control pests 
and provide post- harvest care.. It is therefore, imperative that 
we find more natural products that can be used as fertilizers and 
help raise crops organically. In one such attempt 
Epibrassinolide (EBL), a synthetic hormone belonging to 
Brassinosteroid group of plant hormones (other being 
homobrassinolide) was used as foliar spray. Tagetes erecta (L.) 
commonly known as marigold was sprayed with 24-
Epibrassinolide at concentration of 10-8 M at 15-days stage and 
later at interval of another 15 days the second spray was given. 
Ameliorative effect of EBL on growth and photosynthetic 
parameters was studied and EBL emerged as a non-toxic, and 
eco-friendly foliar spray with a potential to increase both quality 
and yield of marigold.  

 

Keywords: 
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Introduction 

After investigating ten possible cases of pesticide poisoning among Miami florists 
in 1979, the American Journal of Public Health recommended that safety standards for 
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residual pesticides on cut flowers to protect both florists and consumers should be 
implemented (https://www.greenamerica.org/green-living/say-it-organic-flowers), During 
1980´s a wide variety of micronutrient ‘chelates’ and ‘complexes’ (e.g. synthetic chelates 
using EDTA, glucoheptonates, polyols, amino-acids, or lignosulphonates, among many 
other types) were offered as an alternative to the application of inorganic compounds 
(Fernandez et al., 2013). It is now shown that chelated micronutrients for foliar 
applications are often more effective than trace elements from inorganic sources. This 
may be largely because chelates not only guarantee the availability of micronutrients, but 
also facilitate absorption of the trace elements by the leaves 
(https://micronutrients.akzonobel.com/applications/foliar/). The proposition that stomata 
could contribute to the foliar penetration process was assessed by Eichert and co-workers 
at the end of the 1990’s and subsequently validated (Eichert et al, 1998; Eichert and 
Burkhardt, 2001; Eichert and Goldbach, 2008; Fernández and Eichert, 2009). 

Though foliar application is a lucrative option but it is important to understand 
that such applications are not practical for nutrients that plants require in large amounts, 
such as nitrogen, phosphorous, and potassium. However, micronutrients can be easily 
administered through foliar application. At present a wide spectrum of foliar sprays are 
available, some are commercial while others are simple and can be prepared at home 
(Figure 1). Foliar sprays have certain limitations such as (a) they cannot be practiced in 
xerophytic plants with special anatomy to protect water losses (b) spray drift is another 
limitation (De Schampheleire et al., 2008) and (c) in perennial high-value crops, foliar 
fertilizers must be applied during the period of highest nutrient demand since soil supply 
and root uptake may be inadequate to meet demands even with adequate soil-applied 
fertilizer (Fernandez et al., 2013). 

In a study, nitrogen sufficient commercial 'Washington' navel orange trees were 
subjected to winter application of foliar urea just prior to or during flower initiation. 
Increased yield (p 0.05) was observed in three successive years without a reduction in 
fruit size (Ali et al., 1993). Carvalho (1994) observed that foliar application of KNO3 at 
the rate of 0.3% brought best improvement in various growth parameters of Rangpur line 
seedlings (Citrus limonia cv. Cravo). In another study, Quin et al. (1996) found 
decreased leaf drop and increased fruit weight, fruit yield, soluble solids, juice content, 
ascorbic acid and total acid contents in 16 year old Eureka lemon tree when sprayed with 
10% KCl. In Maize (cv. Jubilee) single foliar spray of 0.1M phosphate salts solution was 
applied to the upper surface at the five-to six-leaf stage, 2 ̶ 4 h before inoculation 
with Puccinia sorghi.  This not only resulted in increased growth but also induced 
systemic resistance against common rust (Reuveni  and Reuveni, 1998). Brassinosteroids 
(BRs), a class of steroidal phytohormones have pleiotropic effects on wide range of 
physiological responses such as growth, germination, flowering, abscission, and 
senescence. BRs are also known to confer resistance to plants against biotic and abiotic 
stresses (Ali et al., 2007). According to Rao et al. (2002) BRs comprise a specific class of 
phytohormones which possesses a significant growth promoting activity. BRs such as 24-
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epicastasterone and 24-epibrassinolide promote root elongation up to 50% in wild-type 
plants of Arabidopsis (Müssig et al., 2003). Swamy and Rao (2006) studied the effect of 
24-epibrassinolide and 28-homobrassinolide on an ornamental plant- Pelargonium sp. 
(geranium) bourbon type and observed better root and shoot growth. Youssef and Talaat 
(1998) also reported increase in the growth parameters in lavender by exogenous 
application of brassinosteroids.  

 
 
Figure 1 Types of organic fertilizers that easily prepared and administered while raising a kitchen garden. 

Ameliorative effect of BRs on various plants growing under stress from salinity, 
drought and heavy metals are well known (Divi et al 2010, Cannata et al 2015). There 
remains little doubt if BRs are not able to bring about increase in growth and crop yield 
under stressful conditions. Similar data is also available on horticultural crops (Kang and 
Guo 2010). However, studies with BRs on flowers (and therefore in Floriculture) are 
recent. Kumar and Raju (2008) and Padamlatha et al (2013) have reported increase in 
yield of Gladiolus with BR application. It however, remains to be investigated if BRs can 
be recommended as components of commercial foliar sprays. Data is also lacking on the 
combinations of hormones which can give best results with BRs. Work on Gladiolus has 
indicated TIBA, GAs and CPPU combination to be effective in increasing growth and 
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yield. It would also be worthwhile to increase anthocyanins, carotenoids and flavonoids 
concentration in flowers, as it would mean increase in quality of the produce. Tagetes L. 
is an annual herb that grows to about 30 cm in height. The bright orange to yellow 
flowers have been since ages used in religious ceremonies. They are also ground and 
used as chicken feed to enhance the characteristic yellow color of chicken skin and egg 
yolk. The pinnate leaves are a source of oil against skin problems. In foods and 
beverages, Tagetes is used as a flavor component. With a great importance attached to the 
plant, attempts are being made to increase quality of the produce. An experiment was 
therefore designed to investigate the potential of EBL in enhancing growth and yield of 
the plant through a sustainable method. The present investigation is only one of the few 
studies carried out with BR as foliar spray to increase growth and yield of a plant whose 
flowers are of great commercial potential. 

Material and Methods 

Preparation of hormone: Epibrassinolide (EBL) was purchased from Sigma Aldrich, 
Delhi.  Stock solution (10-4 M) of Epibrassinolide (EBL) (Sigma Aldrich, Delhi, India) 
was prepared by dissolving the hormone in ethanol following protocol of Hasan et al., 
(2011). The concentration (10-8 M) of EBL was prepared by dilution of stock in 0.5% 
Tween-20 (used as surfactant) solution of distilled water. The hormone was sprayed with 
atomizer all over the aerial plant surface during morning hours. 

Experimental site and treatments: The experiment was carried out in a split plot 
completely randomized block design in Botanical Garden, SGTB Khalsa College, Delhi, 
India during the months of December 2017-March 2018. Seeds of Tagetes erecta L. 
(African marigold) variety Pusa narangi were purchased from National Seeds 
Corporation, Indian Agricultural Research Institute, New Delhi. Procured seeds were 
sown on a raised bed of size 110×50 cm to ensure appropriate germination. The nursery 
was maintained with proper irrigation and periodical weeding; seedlings that started to 
emerge after a fortnight were watered with a fixed amount of water daily and were 
covered with net to protect them from predators. After a month, the seedlings were 
transplanted into earthen pots of size 14x10 inches with one seedling per pot. Two series 
of six pots each were maintained where one series that was kept untreated, served as 
control and the other series sprayed with hormone was the treated one. After 15 days of 
transplantation (DAT) when the seedlings were about 20 cm long they were given first 
foliar spray of growth hormone 24-epibrassinolide (EBL). The second spray was at 30 
DAT and each time a volume of 3ml 10-8 M EBL per plant was given. The control series 
was sprayed with distilled water. The treatments were named as follows: 

1. Control (Pusa narangi) (PN) 
2. PN+ Sprayed with EBL 
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There were six pots for each treatment and measurements were taken individually 
from each of the pots and data was pooled for statistical analysis.    

Concentration of photosynthetic pigments: The chlorophyll and carotenoids 
concentration of leaves was determined by the non-maceration method using 
dimethylsulphoxide (DMSO) modified after Hiscox and Israelstem, (1979). The 
concentrations of chlorophyll a, chlorophyll b and carotenoids were calculated according 
to Arnon (1949).    

 Chlorophyll a (mg g!! fresh weight)         =       !".!!!!" ! !.!"!!"#  ×   !"#$%&
!"""   ×    !"#$%& !" !"# !"#$%&

 

Chlorophyll b (mg g!! fresh weight)        =      !!.!!!"# – !.!"!!!"  ×   !"#$%&
!"""   ×    !"#$%& !" !"# !"#$%&

              
 
Carotenoids (mg g!! fresh weight)         =       !.!!!"# ! !.!"!!"#  ×   !"#$%&

!"""   ×    !"#$%& !" !"# !"#$%&
 

 
Where, D= optical density and Volume= final volume of aliquot 

Vegetative growth parameters 

Plant height: was recorded from both control and EBL sprayed 45 days old plants.  
Measurements were taken with help of metre scale and height of plants was expressed in 
centimetres (cm).  

Number of leaves and leaf area: Number of leaves was counted from both control and 
EBL sprayed 45 days old plants.  For measurement of leaf area, the leaves were harvested 
and immediately traced on tracing paper and transferred on graph paper. The area was 
then calculated and expressed in cm2. 

Number of branches and internode length: The number of branches and internode 
length were recorded from both control and EBL treated plants. The internode lengths 
(third internode from below the apex) were measured with thread and metre scale and 
expressed in cm.  

Reproductive growth parameters 

Number of buds: The number of buds were counted from both control and EBL sprayed 
series at two stages. The first counting was done when plants were 60 days old and 
second counting was done at the time of final harvesting. 

Number and diameter of flowers: The observations for number of flowers and diameter 
were taken at three different intervals from both control and EBL treated plants. Initial 
measurement for number of flowers was taken from 65 days old plants when the first 
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flush of flowers was observed. The diameter of flowers was measured with help of thread 
and scale. The plants were tagged so as to keep a check that next observation was made 
from the same plant. The second and third readings were taken from 75 and 85 days old 
plants respectively.  

Fresh weight and dry weight: Fresh and dry weight was taken at the time of final 
harvest from 90 days old plants. The fresh weights of plants were recorded immediately 
after the harvest using a physical balance (Sartorius, Germany). For recording dry weight, 
the plants were dried in oven at 60ºC till there was no change in weight in consecutive 
readings. Both the fresh and dry weight of plants was expressed in grams. 

Statistical analysis: The data for both the series are given as mean ± standard deviation 
of six replicates. The significance of differences between means of the two treatments 
was calculated using the Student’s t-test in Statistical Package for Social Sciences version 
16 (SPSS, USA). The significance was checked at level of P<0.05 and statistically 
significant differences were shown with help of asterisk (*) in histograms and tables.  

Results  

Concentration of photosynthetic pigments: Exogenous application of EBL has 
significantly affected concentration of chlorophyll a and chlorophyll b. There was 60.9% 
and 29.03% increase in concentration of chlorophyll a and chlorophyll b in plants sprayed 
with EBL over control respectively (Figure 2). While no significant change was observed 
in concentration of carotenoids in control and EBL sprayed plants (Figure 2) 

 

Vegetative growth parameters:  

A significant difference in plant height was seen in plants sprayed with EBL as compared 
to control. Height of plants sprayed with EBL showed 14.57% increase over control 
plants (Figure 3).  At the same time, numbers of leaves were also more in plants sprayed 
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Figure 2. Effect of EBL spray on photosynthetic 
pigments in leaf tissue. Statistically significant 
differences were shown with help of asterisk (*) 

Figure 3. Effect of EBL spray on height of 
marigold plants 
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with EBL. EBL treated plants exhibited 12.33% increase in leaves as compared to control 
plants (Figure 4a). Further differences were seen for leaf area in plants that were sprayed 
with EBL. Significant increase of 39.45% was observed in leaf area for EBL sprayed 
plants as compared to control (Figure 4b). The marigold plants sprayed with EBL had 
significantly higher number of branches and internode length compared to plants without 
any spray. The number of branches significantly increased by 15.81%, while internode 
length increased by 9.73% in plants sprayed with EBL over control (Figure 5a and b). 

 
 
Figure 4 (a & b). Effect of EBL spray on (a) number of leaves; (b) leaf area of marigold plants. 
 

 
Figure 5 (a & b). Effect of EBL spray on (a) number of branches; (b) internode length of marigold plants. 
Statistically significant differences were shown with help of asterisk (*) 

Reproductive growth: Number of buds was higher in plants sprayed with EBL as 
compared to control plants in both of the sampling stages (i.e. onset of reproductive phase 
and onset of senescence). Higher number of flowers was seen in EBL treated plants as 
compared to control in all the three stages of harvesting (Table 1).  With each harvesting 
subsequently, the number flowers increased but the major difference was observed during 
third stage of harvesting between EBL treatment and control. There was increase in 
diameter of flower in EBL treated plants as compared to control in first (0.36%) and 
second (0.17%) stages of harvesting. However, slight decrease in diameter was observed 
during third stage of harvesting.  
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Table 1. Effect of exogenous spray of Epibrassinolide on number and diameter of flowers on three 
harvestings 
 
Parameter Number of flowers Mean diameter of flowers 

Control Sprayed with EBL Control Sprayed with EBL 
Ist harvest 6 7 4.7 6.1 
IInd harvest 5 7 4.1 4.8 
IIIrd harvest 13                                                    16 3.7 3.5 

Fresh weight and dry weight: Significant differences were observed in both fresh 
weight and dry weight of plants sprayed with EBL and those of control plants. Plants 
treated with EBL showed 17.03% and 27.2% higher fresh and dry weight respectively 
over control plants (Figures 6 and 7). 

 

 

Discussion 

 Problems associated with the use of synthetic chemicals for crop protection and 
weed control have been reviewed worldwide. It is known that with constant use of these 
chemicals - pests and weeds become resistant. The issues of human health and 
environmental pollution also cannot be ignored. Therefore organic fertilizers are 
increasingly becoming important with environmentalists, farmers and the consumers. 
Gradually the agro-chemicals are being replaced by fertilizers made out of many kinds of 
agricultural wastes such as animal dung and plant residues (Larptansuphaphal and 
Jitumroochokchai, 2009). In the present scenario of rising concerns of ‘safe and organic’ 
crops, foliar feeding using natural and organic fertilizer is an important tool for the 
sustainable and productive management of crops.  

The foliage of plants exposed to EBL supplement exhibited enhanced 
photosynthetic pigments concentration that is in support of other studies (Ali et al., 2007; 
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Hasan et al., 2008). This is in compliance with earlier reports indicating the BRs-induced 
impact on transcription and translation involved in the expression of specific genes 
required for synthesis of biosynthetic enzymes involved in chlorophyll formation 
(Bajguz, 2000). In the present study the concentration of chlorophyll a (chl a) showed a 
better result as compared to chlorophyll b (chl b). The reason may be that application of 
BRs results in slowing down the rate of chlorophyll a degradation (Hola, 2011). There is 
also an increase in the chl a/b ratio in EBL supplemented plants indicating that chl b was 
being degraded at a higher rate than chl a. The results support the findings of Fang et al 
(1998) who demonstrated that the first step in the degradation of chl b implies its 
conversion to chl a. According to Khripach et al (1999) increase could be due to the 
prevention of the loss of photosynthetic pigments by BRs. The primary function of 
carotenoids is to absorb light energy for the use of photosynthesis, protect chlorophyll 
from photodamage and eliminate ROS formed in cell during various metabolic processes 
(Minguez-Mosquera et al., 2002). Carotenoid is a non-enzymatic antioxidant thus 
protecting chlorophyll and cell membranes against ROS (Das and Roy choudhury, 2014). 
In the present study, carotenoids content was not much affected thus showing no 
significant impact of EBL on carotenoids biosynthetic pathways.  

In the present investigation all studied vegetative growth parameters were 
enhanced in EBL treated plants as compared to control. Improved growth could be seen 
in terms of increased plant height, intermodal length, number of branches and leaves, and 
also leaf area. Müssig (2003) reviewed that BRs could influence branch formation (also, 
in present work) by modulating metabolic pathway and by altering the nutrient allocation. 
However, the EBL induced leaf area is in viewpoint with the findings of Zhiponova et al. 
(2013) that BRs influence cell division and subsequently the leaf area and internode size. 
The increase in the chl a and b content along with increase in leaf area, could possibly 
lead to the improvement in photosynthetic efficiency of EBL treated plants. 

It was observed that hormone treated plants have higher fresh and dry weight than 
control. The obtained results can be explained through work of Khripach et al (1999) that 
BRs prevent the loss of photosynthetic pigments thus retaining the photosynthetic 
efficiency and in turn affects the biomass of the tissue (Stoeva et al., 2005).  Cutler 
(1991) showed that BRs increased plant growth, root size and root and stem dry weight. 
Çağ et al (2007) has also depicted similar results in red cabbage and reported fresh 
weight in cotyledons increased in 0.001 and 0.1µM EBL. Braun and Wild (1984) 
reported increased shoot fresh weight manifested by the stimulation of both elongation 
and radial growth in mustard. Besides enhancing vegetative parameters, effect of EBL 
was also observed on the reproductive parameters in present investigation. Increased bud 
production, flower number and size were observed in EBL treated plants as compared to 
control. The present work is indicative of correlation between vegetative and 
reproductive growth parameters. Subsequently, better vegetative growth leads to 
increased number of bud formation and flower size in hormone treated plants. Ethylene 
plays an important role in the regulation and co-ordination of senescence in climacteric 
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flowers and a sharp increase of this hormone evolution was found during flower 
maturation, opening and senescence (De et al. 2014). Arteca and Arteca (2008) findings 
support that BRs have been found to regulate ethylene levels.  These above mentioned 
findings related to ethylene can be correlated with the present work that EBL enhanced 
not only the number of flowers but also the size of flower perhaps under the influence of 
ethylene. The result was in corroboration to the efforts of Khripach et al. (2000) where 
Epin supplemented varieties of roses showed enhanced production of flowers. According 
to Ye et al. (2012) in Arabidopsis sp. BRs regulate the timings of flowering while Yu et 
al. (2008) observed that BRs enhance carbohydrate assimilation, allocation, control of 
aquaporin activities and also various developmental processes and organ differentiation. 
These aspects however need to be investigated in Tagetes.  

Judicious combination of sustainable practices like biofertilizer application as 
well as growth regulator foliar sprays creates possibilities of manipulating flowering to a 
rational quantity, which would prove useful in commercial species like marigold. Present 
study proves efficacy of BRs in bringing significant effects on plant growth and 
development and therefore may be one of the components of foliar sprays or nutrient 
supplements. 
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ABSTRACT

Thelypter i s  t r iphyl la  (Swar tz )  K.  Iwatsuki  i s  repor ted  f rom the  d i s t r ic t

Ja lpa igur i  o f  West  Bengal .  This  spec ies  i s  ra re ly  found and  known only  f rom two

areas  of  the  d i s t r ic t .  The  de ta i led  descr ip t ion ,  i l lus t ra t ions  of  the  p lan t ,  s tomata ,

scale,  spores are provided to enhance the identification process.

Key Words : Fern, Stomata, Scale, Spore, Jalpaiguri.

INTRODUCTION

The genus Pronephrium C. Presl belongs to the family Thelypteridaceae, of about

68 species, of these – 8 species are reported from India (Dixit, 1984). Fraser-Jenkins et al.

2017 includes the genus Pronephrium within the large genus Thelypteris. According to

Fraser-Jenkins et al. (2017) Family Thelypteridaceae consists of one genus, Thelypteris

which is is represented in India by 83 species (Fraser-Jenkins (2016).

Thelypteris triphylla (Sw.) K. Iwats. (syn. Pronephrium triphyllum) was reported

earlier from Dulkhajar (Indo-Nepal Border), Darjeeling District of West Bengal (Fraser-Jenkins

et al., 2017). During the present survey of Jalpaiguri district of ferns and fern-allies – a

total number of 46 Pteridophytes is collected, out of these Thelypteris triphylla (Swartz)

K. Iwatsukiis a new report from Raipur Tea garden (latitude 26036'20.14"N and longitude

88040'35.42"E) and Sipchu-Chapramari forest Range adjoining regions (latitude 26p

56’56.33” N and longitude 88p 51’40.06” E) in the month of December’18. The district

Jalpaiguri is a transition area between Duars and Terai region. It is very close to Indo-

Bhutan hills with 3044 KM2 total geographical area. The district has latitude of

26°32’36.52” N and longitude of 88°43’13.89”E with an average elevation of 180 meter

above sea level. Geographically the district is situated in the northern part of West-Bengal.

The average rainfall of this area is 3000 mm per annum.

Since the publication of Bengal plants by David Prain (Prain 1903) a lot of work

has been done on Pteridophytes. In Eastern Himalayan region initial work on Pteridophytes

is performed by Mehra and & Bir (1964); Sikdar et al. (1983); Ghosh et al. (2004); Paul

(2016). The present study was done on foot hills and plains of Eastern Himalayan regions

of Jalpaiguri district of West Bengal, India.

MATERIALS AND METHODS

After collecting the species were preserved in FAA for routine laboratory work.
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The herbarium of the said specimen was deposited at “NBU Herbarium” in NBU with

accession no.10649. After proper examination and literature study (Chandra, 2000, Borthakur

et al., 2001, Ghosh et al., 2004, Fraser-Jenkins et al., 2017, and Singh & Panigrahi 2005) it

was identified as Thelypteris triphylla (Swartz) K. Iwatsuki. Routine procedure is followed

for morphological studies under simple and compound microscope for leaf epidermis, scale

and petiole. Epidermal clearing was made by heating a piece of leaf dipped into 5% NaOH

at 55°C in a test tube. It was washed thoroughly in water and bleached by sodium

hypochlorite solution (10%). The cleared leaf material was now stained by 1% Aqueous-

Safranine, dehydrated and made permanent for further observations. Spore morphology is

based on acetolysis preparation of spore (Erdtman, 1952 & 1969). For SEM (JEOL

microscope Model No. JSM-IT100) study dry spores were mounted on carbon tape of brass

stub.

DESCRIPTION

Thelypteris triphylla (Sw.) Iwats.

Thelypteris triphylla (Sw.) K. Iwats. In mem. Coll. Sci. Univ. Kyoto B, 31: 190.

1965; Syn.: Meniscium triphyllum Sw. in Schrad. J. Bot. 1800. (2): 16. 1801; Phegopteris

triphylla (Sw.) Mett., Lechl. 2: 27. 1859; Bedd., Ferns South India, t. 56. 1864 & Handb.

Ferns Brit. India: 397. pl.231. 1883; Nephrodium triphyllum (Sw.) Diels, Nat.

Pflanzenfam. 1(4): 178. 1899; Dryopteris triphylla (Sw.) C. Chr., Ind. Fil.: 298. 1905;

Abacopteris triphylla (Sw.) Ching in Bull. Fan Mem. Inst. Biol. 8: 241. 1938; Cyclosorus

triphyllus (Sw.) Tardieu-Blot ex Tardieu-Blot et Ching in Notul. Syst. 7: 77. 1938; Copel.,

Gen. Fil.: 143. 1947, et Fern Fl. Philip.2: 371. 1960; Pronephrium triphyllum (Sw.)

Chandra in Bull. Bot. Surv. India.13: 274. 1971; Pronephrium triphyllum (Sw.) Holtt.,

Blumea, 20(1). 122. 1972; Nayar in Nayar and Kaur, Comp. Bedd. Handb.: 212. 1974;

Sledge in Bull. Br. Mus. Nat. Hist. (Bot.) 8: 47. 1981; Baishya & Rao, Ferns & Fern-allies

Meghalaya, 86. 1982; Kaur & Chandra in New Botanist 12: 101. 1985; Jamir & Rao, Ferns

Nagaland, 261. 1988; Manickam & Irudayaraj, Pterid. Fl. West. Ghats-S. India,

185.t.140.1988; Pronephrium nakaikei R. D. Dixit & Bal Krishna, Indian Fern J. 7(1 & 2):

1-4, t. 1-3.1990 (as “nakaikeium”). Rhizome long, 0.5 cm thick, creeping, slender covered

with scales, root hairs blackish-brown in colour; Scales (3 ×1 mm) linear-lanceolate

(PLATE I, Fig.6), apex acuminte, apex with deciduous gland, margin entire, hairy (PLATE

I, Fig.7), clathrate scales present at the base of the petiole, dark-brown in colour; Stipes

in sterile lamina 6-20×0.2-0.3 cm, it is sometime longer in fertile lamina, slender, grooved

above, flattened below; green to brownish in colour, covered with dense hair; Lamina

(7-18×5-11 cm), dark-green at adaxial side and light green at abaxial side, ovate in shape

trifoliate; lateral pairs of pinnae 3-10×1.5-2.5 cm, lanceolate, opposite, petiolate (0.5-2 cm),

apex acuminate, attenuate at the base, undulate to serrate margin, costules & veins distinctly

prominent abaxially, veinlets obliquely spreading and parallel, costules are dense hairy

(PLATE I, Fig.4); all veins of adjacent costules meet at the centre; texture subcoriaceous;
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Figs. 1 & 2.  Location site of the plant;  3. Habit of the plant; 4.  Costule with hair;  5. SEM of

s tomata ;  6.  A sca le ,  ×22;  7 .  Margin  of  sca le ,  ×90;  8.  Fer t i le  l amina ;  9.  SEM of  Sor i  o r ien ta t ion

through veinlets;  10.  SEM of a spore

PLATE I
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stomata copolocytic (PLATE I, Fig.5); lamina adaxially glabrous but abaxially with hooked

hairs along costae and veinlets, intercostal areas with scattered hairy hooked; Sori

developing along the veinlets of the lamina, oblong to slightly curved (PLATE I, Fig.9),

ex-indusiate, coenosori; Sporangia with 2 hairy hooked; Spores 38×22 µm,monolete,

reniform, regulate (PLATE I, Fig.10), exine spinulose.

DISTRIBUTION

India : West-Bengal, S. India, Sikkim, Assam, Arunachal Pradesh; Sri Lanka,

Myanmar, Thailand, Malaysia, China, Japan, Taiwan, Philippines, Australia.

DISCUSSION

The above specimen (Plate I, Fig. 3) was found less in population in respect to

other fern genera (out of 15 in that area). During the present work it was observed

urbanization, over population and construction of roads might be the cause of destruction

of the natural habitat of plants along with this fern. The flora needs well exploration and

identification of the ecologically and ethno-botanically important ferns and requires

maintaining some conservation strategies.
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