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Abstract

Wetlands are the transitional zones where aquatic and terrestrial habitai®ena¢ahd Duars are
generally situated on the western and Eastern bank of Riesta ofVest Bengall heTerai means
dampness or marshiness and the Duars means the door or the gate way of Bhutan. These regions ar
under Himalayan Hotspot. Numerous wetlands are present in this region due to its geographical variations.
The wetlands of these areas are gendralirine, Lacustrine andPalustrine. The study area covers

a total 0f6227 sq km, out of which 484.27 sq kreais occupied by wetlands. Regular recurrence

flood, almost every year gradually increases the wetlaff@san& DuarsThis area is the house of so

many fresh water wetlandsmong the 23 lager wetlands of west Bengal 06 are present in the study
areas. Several parameters have been studied during the last five years. 40 wd#aaid& Dluars

have studied fofaxonomical explorations. But, to examine the other parameters several small and
larger wetlands, lakes, ponds, roadside ditches, river beds, ephemeral water bodies and streams have
been studied and huge bulk of data was accumulated. 53 largest wetlaiigdikeba Beel,
Mahananda Barrage, Shova Bari Beel, Kuchi Daineer Beel, Khatambari Beel, and several forest
wetlands likeGossaihat Beel, Garati Beel andChukchuki Beel have been chosen for detailed study

Beside these, several ancient dighi ponds, rivers and roadside ephemeral ditches have also been chosel

Floristic exploration in different wetlands has been conducted mainly in three important seasons in
last few years and during the survey total 455 species are recorddeéfensa DuarsThe collected
plants are generally hydrophytes, fenland loving and few pseudo wetland plants that grown during summer
within the boundary of wetlands areAsong these 241 species are dicot, 192 species are monocot
and 22 species are pteridophytes. The total collected specimen is almost 37.58 % of the Indian total
wetland flora.

Two noveltiesNymphaea abhayana A. chowdhury & M. Chowdhury of Nymphaeaceae and

Lindernia palustrisA. ChowdhuryM. Chowdhury &A.P Das ofLinderniaceaeg¢coded during the

present work. In addition, the new records of as much as eight species of plants is also significant for the
vegetation. Of these onadenostermma suffruticosum Gardner oAsteraceae]s new record for the

entire northern hemisphere; thrBettmogeton gramineus Linnaeus of Potamogetonacederdania

keisak (Hasskarl) Handel-Mazzetti of CommelinaceaeRolglgonum hastatogagittatum Makino

of Polygonaceadre for the flora f the countrgnd, FourlLudwigia peruviana (Linnaeus) H. Hara of
Onagraceaelygrophilaerecta (N.L. Burman) Hochreutiner éfcanthaceaesoliva anthemifolia

(A. Jussieu) R. Brown &steraceae anQarex phacota Sprengel of Cyperacepae forming the
new records for the state\¢est Bengal.

244 species of aquatic and semi-aquatic species have been selected for the phonological study in
theirinsitu condition. The information about the life cycle of the collected plant species have been
studied in details. The flowering and fruiting calendar of the plant species of wetland have been prepared.



Abstract i
The pollination patterns of these plants are very interesting that involves almost all types of pollination for
fertilization.

The wetlands are also natural habitat for several economically important plants. This segment
studied in two ways firstly the Ethnobotany i.e., wetland plants those are used by different local and
tribal peoples of théerai & DuarsThey use those plants in various purposes like as medicine, food,
fodder manure, building materials and some other purposend 83 species are found to as medicinal
importance, 31 leafy vegetables,7 building materials, 12 plants used in broom, utensil etc making. Except
these several species used as fqdderand ornamental purpose. Secoptily wetlands plants of
these areas are with various economical importances. 149 species of these wetlands are found to as
useful As much as 87 species have been recorded on saleiamtilvillage and urban markets.

The wetlands oferai & Duars are under various threats, which are mostly anthropological and
few are naturaAmong the anthropological causes excessive irrigation and agricultural activities are
most dangerous. The urban sewage, garbage, vehicle washable materials reduces the depth of wetland
and badly affects the water quality and the wild ecosystem leading to the drastic reduction in biological
diversity

After the study of dierent parameters of the wetlands ared®adi & Duars it is found that
these wetlands are very rich in their biodiverstsgarding conservation of those wetlands few measures
or management strategies have suggested in the dissefadiomich of exploitation in the form of
crop-cultivation, pisiculture, and ecotourism are need to be reduced drasticaiydering several
aspects and understandings strategies for the management of the wetland ecosystanandf
Duars have been framed for the proper conservation of their natural biological diversity



Preface

Since the wetlands are the highly biodivemitytonal zone caring wide range of ecological importance

as global ecosystem concern. These water land interface are distributed in all altitudinal ranges of tropical,
temperate and arctic regions of the ediéhai-Duars of sub-himalayan foot hills of North Bengal are
blessed with several ephemeral & perennial drainage systems originating from the glacial of Himalayas
and through anastomating with each other during their long zigzag run ways forming several permanent
and temporary wetlands or marshes. These wetlands are harboring various kinds of floras and faunas
and the interrelationship of such biodiversity and inorganic entities forming a stable and healthy ecosystem
in this region.

Several wetlands of this region are also associated with different conservatories and providing
continuous water supply to the existing vegetation and witdlileé green and dense forest and associated
waterbodies makes a wonderful environment and wilderness of this part of cotiesg wetlands
are providing shelter and food to many migratory birds and other wildlife of these areas.

Present study reveals the importance of the aquatic flora of different wetlands of these regions to
understand the vegetation types and their present status along with their phenology and distribution
patternsWetlands of study area are also associated with several settlement areas with ethnic and poor
inhabitants who are directly or indirectly getting facilities from those water bodies. Socio-economic
study reflects the utilization of wetland botanicals in their daily life uses as food, medicines, fodders,
household etc. Good number information regarding the ethnic uses of different aquatic plants and their
formulation among the tribal communities were documented. Peoples are also uses non —forested,
temporary wetland areas as paddy cultivation and perennial as jut retting and water uses as irrigation
purposes.

These wetlands areas are housing of selRe&fBlendemic and wild relatives of rice species
along with many other economically important plants. The present study records a good number of
vascular plants and excluded the other algae, fungi, bryophytes and micro organism.

The wetlands of the study areas are also suffering with several threats for their existence as
forested land and its biodiversityhe probable physical treats were assessed and documented during
this study and some common conservation strategies were also formulated for the conservation for keep
them healthy and wealthy
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INTRODUCTION

Wetlands are the unique creation of nature on this blue planet and are to be treated as living bowls of soup
because without water or moisture life is not possibltland means the areas with adequate dampness,
where terrestrial territory meets with aquatic territdiykinds of small and big water bodies are generally
considered as wetlands and even oceanic areas with less than 6 meter deep water are also included.
Wetland soil is generally very rich in micro- and macro-nutrients, which are accountable for the survival
of their rich and diverse floral, faunal and microbial inhabitakatsording toTiner (1999), itis a generic

term used to define universe of wet habitats including marshes, swamps, bogs, fens and similar areas.
Wetlands are also consideredegstonalhabitat as it lies on transition zone of tension between two or
more communities with rich biota (Mitsch & Gosselink, 1986 & 1993; Clark, 1084m, 1959)But,
traditionally wetlands have been contemplated as useless wastelands and used mainly for muck-filled for
urban sewage, damping ground for house hold garbage, and extending concrete structures after artificial
increase of elevation. In folktales, the swamps are expressed asdilty places full of hidden dangers.
Wetlands are the most beautiful water bodies and full of unique biodiversity including plants, animals and
microbes (Chowdhur009). Condering from the biodiversity point, wetlands are the 2nd richest ecosystem
after the tropical rain forests of the worldfter the Ramsar Convention of IUCN in Iran in 1971,
wetlands are now considered as hot-cakes and attention-grabbing topic to the scientists or biologists who
are working in worlds environment and ecological researthe Indian wetlands are quite diverse
ecosystem located in various climatic zone and support around 20 % of cotataibiodiversity (Deepa

et al,1999); (Chowdhury2009). Gopal (1995) prepared a list of over 1200 plant species and a partial list

of animals those are found in Indian wetland systems.

Terai and Duars of Sub-Himalay#est Bengal are falling under ‘HimalayBiodiversity Hotspot
(Conservational International, 2005). The study area is harbouring a large number of floral species
(Choudhuri, 1969); (Das, 1995, 2004; (Das & Chanda, 1987); (Rai, 2001) in its wide range of habitat
providing ample opportunity for ecological diversity (Champion & Seth, 1968; (K2@ix1); (Ghosh,

2007); (Sarkar2011). High degree of endemism is the characteristic of its vegetation (Bhujel & Das,
2002). But, continuous physical threats in very drastic mafaneed the indigenous floras to their extinction

is imminent for the region (Das, 1995, 2004; Bhujel & Das, 2002;). Sub-Himalayan wetlands are extending
from Darjeeling to East bank of the River Ganghe Terai and Duars region &est Bengal, Koch

Behar district and low floodplains, lakes, streams, beels, seasonal waterlogged areas etc. (IWMED 1997)
biodiversity rich areas. Highly favourable tropical to temperate climatic conditions, coupled with heavy
rainfall, made these areas to support a large number of seasonal wetlands, covering wide areas, which
are inhabited by diverse wet-loving aquatic or semi-aquatic plants. Innumerable anthropological activities
like rapid expansion of civilization, construction of road, rail, increase of automobiles, implementation of
mega-projects, population explosion, tourism related exploitation, rapid extension of crop field etc. are
very rapidly converting these areas into fragmented wetlands and finally leading to the extinction of
numerous wetlands. Random collection of wide array of useful plants, excessive agricultural activities,
urbanization, pollution, filling for settlement areas and excessive tourism are causing the destruction of
fertile and virgin wetlands. The rate and amount of exploitation of wetland areas are much above the
sustainability limit (Sarkai2014). Floristic survey of plant community provides information for analysing

the diversity dynamics and structures of the vegetatMatland plants quickly respond to changes in
water quality and have been used as bio-indicator for pollutigpathi & Shukla, 1991).
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A wetland is an area of ground that is inundated with water either enduringly or sea3illy

means that a wetland is neither truly aquatic nor terrestrial; it is possible that wetlands can be both at the
same time depending on seasonal variabilityey have been described askiuneysof the landscape
as they filter the sediments and nutrients from the surface.Wdgtlands are often referred &s
biologically fragile importanecosystem as they support all life forms through extensive food webs and
biodiversity (Mitsch & Gosselink, 1993Fhese help to regulate water levels within watersheds, improve
water quality reduce flood and storm damages, provide habitat for important fish and wildlife, support
hunting, fishing, other recreational and life-sustaining activities and perform some useful functions in the
maintenance of ecological balance. Rapid urbanization, burgeoning human population and their various
activities have contributed to the decline of quality and quantity of wetlands. So, it is imperative to focus
on the preservation of these endangered habitats to achieve back the ecological sustainability on earth.

Hence, the present study has been taken up with a view to study the floristic dikexsipition
of RET plants and recording of ethnobotanical knowledge of the ethnic inhabitant in study areas. Phenology
and pollination of wetland plants are also important and interesting aspects oTheidgcognition of
disturbance factors for different wetlands of the area, if recognized, may act as basics in framing required
conservation strategies and developing sustainable utilization strategies.

1.1. DEFINITIONS OF WETLAND

The ‘Wetland’has been defined @&rently by various authors and agencies fded#nt purposes
depending on the specific objective and needs. Itis a fact that not only in our country but all over the
world, there exists a lot of controversy and confusion regarding the definition of a wetland. Several such
definitions of wetlands are at hand, among those one of the popular earlier definition and widely accepted
scientific Ramsar definitions are given below:

A. One of the early definitions of wetland but still habitually used by Ecologist, and Researcher was
given by S.PShaw & C.GFredine (1956) who suggested:

“The term \Btlands efer to lowlands coved with shallow and sometimes tempgrar
intermittent waters. Theyarefered to by such names as marshes, swamps, bogs, wet meadows,
potholes, sloughs, and rivewverflow lands. Shallow lakes and ponds, usually with gemér
vegetation as a conspicuous featuae included in the definition, but the permanent waters

of the steams, eseroirs and deep lakesanot included. Neither awater aeas that ag so
temporay as to have little or no effect on the development of moist soil vegétation’

B. Ramsar definition

The Ramsar Convention takes a broad approach in determining the wetlands which come under its
regulations. Under the text of the Convention (Article 1.1), wetlands are defined as:

“areas of marsh, fen, peatland, or watethether natural or dificial, permanent or
temporay, with water that is static or flowing,dsh, brackish, or salt, including eas of
marine water the depth of which at low tide does not exceed 6’meter

1.2. RAMSAR CONVENTION & ITS IMPOR TANCE

The Ramsar Convention is an International conventididedlands of International Importance. Itis an
intergovernmental treatpdopted in Ramsa city of Iran, on'2 February1971, that provides the
skeleton for national action and international co-operation for the conservation and sustainable utilization
of wetlands and their resources. N@#February of every year is celebrating\ésid \etland Day

The importance of the Ramsar Convention is, as adopted by the Parties in 1999 and refined in
2002, is the conseration and sensible use of all wetlandstigh local, egional and national
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activities and international assistance, as a contribution td&/achieving sustainable development
throughout the world

1.3. CLASSIFICATION OF WETLANDS

The Ramsar Convention developed a new and more widespread wetland classification system (adopted
in 1990 and modified in 1996). This is given below:

Marine/Coastal
A. Permanent shallow marine waters less than six metres deep at low tide; includes sea bays and straits.

B. Marine subtidal aquatic beds; includes kelp beds, sea-grass beds, tropical marine meadows.

C. Coral reefs.

D. Rocky marine shores; includes rocky offshore islands, sea cliffs.

E. Sand, shingle or pebble shores; includes sand bars, spits and sandy islets; includes dune systems
F. Estuarine waters; permanent water of estuaries and estuarine systems of deltas.

G Intertidal mud, sand or salt flats.

H. Intertidal marshes; includes salt marshes, salt meadows, saltings, raised salt marshes; includes
tidal brackish and freshwater marshes.

. Intertidal forested wetlands; includes mangrove swamps, nipah swamps and tidal freshwater swamp
forests

J. Coastal brackish/saline lagoons; brackish to saline lagoons with at least one relatively narrow
connection to the sea.

K. Coastal freshwater lagoons; includes freshwater delta lagoons.
Inland Wetlands

L. Permanentinland deltas.

M. Permanent rivers/streams/creeks; includes waterfalls.

N. Seasonal/intermittent/irregular rivers/streams/creeks.

O. Permanent freshwater lakes (over 8 ha); includes large oxbow lakes.

P. Seasonal/intermittent freshwater lakes (over 8 ha); includes floodplain lakes.

Q. Permanent saline/brackish/alkaline lakes.

R. Seasonal/intermittent saline/brackish/alkaline lakes and flats.*

Sp. Permanent saline/brackish/alkaline marshes/pools.

Ss. Seasonal/intermittent saline/brackish/alkaline marshes/ pools.*

Tp. Permanent freshwater marshes/pools; ponds (below 8 ha), marshes and swamps on inorganic
soils; with emergent vegetation water-logged for at least most of the growing season.

Ts. Seasonal/intermittent freshwater marshes/pools ayainmiorsoil; includes sloughs, potholes,
seasonally flooded meadows, sedge marshes.*

U. Non-forested peatlands; includes shrub or open bogs, swamps, fens.

Va.Alpine wetlands; includes alpine meadows, temporary waters from snowmelt.

Vt. Tundra wetlands; includes tundra pools, temporary waters from snowmelt.

W. Shrub-dominated wetlands; Shrub swamps, shrub-dominated freshwater marsh, shrub carr
alder thicket; on inorganic soils.*

Xf. Freshwatertree-dominated wetlands; includes freshwater swamp forest, seasonally flooded
forest, wooded swamps; on inorganic soils.*
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Xp. Forested peatlands; peatswamp forest.*

Y. Freshwater springs; oases.
Zg. Geothermal wetlands.

ZK. Subterranean karst and cave hydrological systems

* As appopriate, includes: floodplain wetlands such as seasonally inundated grassland
(including natural wet meadows), stinlands, woodlands or fest.
“Man-made” wetlands

1.Aquaculture (e.g. fish/shrimp) ponds.

2. Ponds; includes farm ponds, stock ponds, small tanks; (generally below 8 ha).

3. Irrigated land; includes irrigation channels and rice fields.

4. Seasonally flooded agricultural land.

5. Salt exploitation sites; salt pans, salines, etc.

6.Water storage areas; reservoirs/barrages/dams/impoundments; (generally over 8 ha).
7. Excavations; gravel/brick/clay pits; borrow pits, mining pools.

8.Wastewater treatment areas; sewage farms, settling ponds, oxidation basins, etc.

9. Canals and drainage channels, ditches.
1.4. WETLAND DISTRIBUTION

Wetlands are distributed throughout the world from tropics to temperate and from plains to glacial
mountains (Chowdhuy2009).Two-third areas of this blue planet are covered by water (UNDBR).
Wetlands occur in every countfyom the tropics to the tundiBheWorld Conservation Monitoring

Centre has suggested and estimated of about 5.7 million square kilometres i.e., roughly 6 % of the
earths land surface [WCM@lobal Biodiversity1992] is wetland. Out of this 6 % of total wetlands,

only 2.53 % area covers with fresh water wetlands and the rest vast areas are s¥fahatgobal

fresh water 69.6 % is locked away in the continental ice, 30.1 % is in underground aquifers and 0.26 %
Is composed of rivers and lakes. HoweQeéd075 % fresh water areas are covered by particular lakes
(UNEPR 1994). Out of total global wetlands, 30 % are bogs, 26 % fens, 20 % swamps, about 15 %
flood plains, etc. (IUCN, 1999).

1.4.1. Continental distribution of Ramsar sites:

It has been recorded by Ramsar convention that highest percent i.e., around 53 % of global Ramsar
sites are located in d#rent countries of Europe followed Agia (13 %) andfrica (13 %) whereas,
lowest percentage is recorded from ice covered Oceania (5 %). [Figs. 1.1 & 1.2].

1.4.2 Wetlands in India

In India, a variety of wetlands covering inland and coastal areas even small ponds and ephemeral water
bodies are located in different altitudinal rages. It is recorded that around 18.4% of total geographical
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area of the country occupied by wetland areas except rivers and 70 % of these wetlands are as paddy
field (Deepeaet al.,1999).

In India, assessing their wetland wealth in different times, primary inventory by the Department
of Science and@lechnologyGovt. of India recorded a total of 1,193 wetlands, covering an area of
about 3,904,543 ha, of which 572 were natural (Scott & Poole, 1@88nymous, 1993a &
1993b)The latest inventory recordsadl 67,429 number of wetlands in the Indian terrjtatyich
covers about 4.1 million hectares of total land, out of which 2,175 wetlands are natural and 65,254
are manmade i.e. artificial and are occupying the 1.5 and 2.6 million hectares of area, respectively
(MoEF, 1990) Highest percentage of declared Ramsar Sites are established in the state of Kerala
(31 %) followed by Orissa (27 %) andiest Bengal (2 %) only one Ramsar site is present covering
12,500 ha and lowest ripura covering only 240 hAnonymous, 1993c).

1.4.3.Type-wise wetland distribution in India:

The major wetland types in inland category are rivers/streams, reservoirs/barrages, tanks/ponds and
lakes/ponds. In coastal wetland categagjor types are intdidal mudflats, mangroves, aquaculture
ponds and lagoonsype-wise area estimates are showreible 1.1.

Table 1.1 Type-wise wetland areas in India

Wetland category No of Total wetland
wetlands area (ha)
Inland wetlands (Natural)
Lakes/Ponds 11740 729532
Ox-bow lakes/Cut- off meanders 46[73 104124
High altitude wetlands 2,707 124253
Riverine wetlands 2834 91682
Waterlogged areas 11957 315091
Rivers/Streams 11747 5258385
Inland artificial wetlands
Reservoirs/Barrages 14894 2481987
Tanks/Ponds 122370 1310443
Waterlogged areas 5488 135704
Salt pan 60 13698
Total inland 188470 10564899
Costal-natural wetlands
Lagoons 178 246044
Creeks 586 206698
Sand/Beach 13583 63033
Intertidal mud flats 2931 2413642
Salt marshes 744 161144
Mangroves 3806 471407
Coral Reefs 606 142003




Introduction 7

Coastal artificial wetlands
Salt pans 609 148913
Aquaculture ponds 2220 287232
Sub-total 201503 14705015
Wetlands (<2.25ha) 555557 555557
TOTAL 757060 15260572
Area Post monsoon Pre monsoo
Area under aquatic 1322837 2065096
vegetation
Area under turbidity levels
Low 3206003 1888493
Moderate 4168401 2967523
High 1226394 945204

1.4.4 Wetlands ofWest Bengal:

The wetlands compris&, 07,907 ha of area accounting for about 12.5 % of total geographical area of the
state oiVest Bengal (Chowdhurg2009).The total number of wetlands mapped in the state is 1,47,826
including 1,38,707 wetlands are smaller than 2.25 ha (Chow@00§).The number of inland wetlands

are recorded as 8670 including both natural (3675) and man-made (4995), distributed in an area of
7,47,383 ha. The total number of coastal wetlands are 449 comprising of 421 natural and 28 man-made
distributed in an area of 2,21,817 ha. The major wetland types are rivers/streams (5,59,192 ha) followed
by mangroves (2,09,330 ha), lakes/ponds (58,654 ha), waterlogged areas (56,603 ha) and reservoirs
(22,672 ha). In addition, 1,38,707 smaller wetlands (< 2.25 ha) were also id@Bétiedharyyat al,
2000).(Fig. 1.3).

A""C‘AN,“- — ]

EAST KOLKATA WETLAND

Fig. 1.3.Ramsar site alVest Benggdwww.ramsaiorg]
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1.4.5Wetlands ofTerai and Duars:
The physiography of the study area is most suitable for the formation of ox-bow lakes as sediments
brought down from the hills are deposited in this undulating plain located at around 150 m a.m.s.l.
forming the land that is too much porous and loose with almost no sticking calpaeitp abrupt
changes of gradient in river systems in the region, repeated shifting occurred in the past lead to the
formation of numerous riverine wetlands or dead rivers or ox-bow lakes. These riverine wetlands are
the small or long dead or cut-off parts from the main river system and are water-fed or remain quite
moist during summethe most dry season in the arfBaese riverines are mostly linked to the major
perennial river systems like tiissta, Mahananda, Balason, Mechar$a, JaldhakandSankosh
those have originated mostly from the Himalayas. The important wetlands in the study area are
Ghoshpukuri \Wtland, Eesta CharJalpaiguri Rajar Dighi, Saadbeki Beahd Ghoksadanga
Beeletc. along with three major reservoirs namdghananda, @esteandAambari barages
Three major wetland types are generally recognized from the study area and are:

»  Lacustrine —small or big lakes or ponds
»  Riverine - wetlands along rivers and streams
»  Palustrine - meaning “marshy” - marshes, swamps and bogs

Numerical distributions of wetlands in the study area are summarizail@l.2.

Table 1.2.Type wise wetland numerical data of study area

Nature of wetland Classes of wetland | Numbef (quiﬁq)
Rivers/Streams 65 463|2
Reverine wetlands 25 13
Lakes 30 3.1%
Ox bow Lakes 33 3.61
Natural Marshes/ Swamps 18 1.71
Waterlogged seasonal 21 3.64
INLAND High altitude wetlands 05 1.05
Reservoirs 13 1.2)
Manmade | Barrages 04 2.58
Tanks 03 1.19
Ponds 45 1.62
TOTAL 262 484.27

1.5. IMPACT OFWETLANDS
— Goods and services of wetland ecosystems

Wetlands are the most dynamic ecosystems in the world. It plays an imperative role to provide healthy
environment and services to millions of people directly or indirdtilyy sustain important processes

like the movement of water into streams and rivers; moulder of organic matters; release of nitrogen,
sulphur and carbon into the atmosphere; elimination of nutrients, sedimengamiconatter from

water moving into the wetland; and the growth and development of all organisms dependent on them.

It has significant role in socio-economic development too! Due to its diverse habitat it produces
so many multidimensional products such as fish, housing materials, medicinal plants, fodder plants, leafy
vegetables, humus rich sediment, fertile land for low-land agriculture, water supply for domestic,
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agricultural and industrial purposes and hydro-power generation, transport, recreation, sustainable tourism
opportunities, research-education, genetic reservoir for various wild relatives of cultivated species, support
to different life forms, habitat to aquatic flora and fauna, as well as numerous species of local and
migratory terrestrial and avi-fauna, flood mitigation, sinks and climate stabilizers etc.

In addition, wetlands have special attributes as part of the cultural heritage of humanity: they are
related to religious and cosmological beliefs, constitute a source of aesthetic inspiration, cultural aptitudes,
provide wildlife sanctuaries, and form the basis of important Ethnic traditions.

It has some indirect reimbursement such as improved water quality (including drinking water)
removing or retaining its nutrients, processing organic wastes, reducing sediment before it reaches open
and deep water areas.

1.5.1. Functions of wetlands:

Wetlands are referred to as the most productive ecosystems ontesyitlirectly or indirectly support
millions of people and provide goods and services to thahbie 1.3 recorded various goods and
services provided by wetlands are as suggested by €a@ddP010)

Table 1. 3Wetland ecosystem servic&ource Gopalet al, 2010]

Ecological services Example

Provisioning

Food Production of fish, wild game, fruits, andigsa

Fresh water Storage and retention of water for dticyeindustrial, ang

agricultural uses

Fibre and fuel Production of logs, fuel wood, péadder
Biochemical Extraction of medicines and other mateifrom biota
Genetic materials Genes for resistance to plartogains, ornamental specis
and so on
Regulating

Climate regulation | Source of and sink for greenhouse gases; influbota and
regional temperature, precipitation, and other atim
processes

Water regulation Groundwater recharge/discharge

Water purification Retention, recovery, and removal of excess nusiant other
and waste treatment| pollutants.

Erosion regulation | Retention of soils and sediments

Natural hazard Flood control, storm protection
regulation
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Ecological services Example
Pollination Habitat for pollinators

Cultural
Spiritual and Source of inspiration; many religions attach spaitand
inspirational religious values to aspects of wetland ecosystems
Recreational Opportunities for recreational adegit
Aesthetic Many people find beauty or aesthedia® in aspects of

wetland ecosystems

Educational Opportunities for formal and infaneducation and training
Supporting

Soil formation Sediment retention and accumulation of organic enatt

Nutrient cycling Storage, recycling, processing, and acquisitiomudfients

1.6. IMPORTANCE OF MACROPHYTES ON WETLAND HABIT AT

Wetland provides shelter to the various types of plant groups like algae, fungi, bryophytes, pteridophytes
and most importantly angiosperms. Plants growing in the wetlands are called aquatic and/or wetland
plants; those can also be termed as hydrophytes (Rayikééy.

The vegetation of wetland makes it so beautiful and rich in biodiversity as well as healthy and fresh
ecosystermAs in other ecosystems, the floral elements are act as primary producergcassiartilator
those synthesise food by photosynthesis in wetland ecosystem. The output of photosynthesis actually
increases the nutrient status of wetland soil and vigdsed on these outputs, food chains, food webs
and enagy flow sequences of such ecosystem are regulated (Choy2008y

Some phytoplanktos’and submeed aquatic macrophytes are the good food for fishes and
other aquatic animals. Fishes eat seeds, leaves, and rootstock of different aquatic plants. Fishes choost
roots of floating plant for breeding or releasing eggs. Seeds, leaves, rootstock are also taken as food by
different migratory wetland birds.

The seasonal rainfall and regular flooding increase the soil erosion causing filling of wetlands,
thereby loosing the depth of watEne shoreline erosion is controlled by the adventitious and densely
anastomose root system of grasses and sedges.

Few species of wild submerged and marshland plants are also use as ornamentals for household
aquariums along with different colourful fishes.
1.7.Threat toWetlands

When, in future years, man will realise, what are the importance of wetland for their survival and sustenance,
by then more than 60 % of wetlands will disappast of the people always think that ‘wetlands are
just wastelands’ and always misused these in various ways and such over exploitation causing a great
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change in wetland structure and function negatiwéany research works to find out several causes
behind the wetland loss and the causes are categorised into two major groups:

1.7.1 Anthr opogenic threats:

The rapid increases of population are creating a heavy load on wetlands because it has been seen the
most of the wetland areas are fillind-offavour of the extension of human settlements (Chowghury
2009).Due to over establishment of the industry and related pollution are dramatically increases that
create pressure on wetlands and its ecosystem. That particular negligence is the main cause of suck
drastic lossWetlands of every country of the world always are used in bad manners from the very
beginning. Itis always used as sink for sewage discharge from urban and rural areas, chemicals from
factory various poisonous metals fromfdient atomic power station efchis process is steel being
continued in various countries of the world.

1.7.2. Natural threats:

On the other hand, wetlands are also degraded by natural activities like siltation, eutrophication, reduction
of depth due to the accumulation of excessive amount decayed macrophytes etc. The excessive nutrient
from agricultural runoff and existing flora for decades the water is polluted. These situation induced
growth of huge algal bloom creating eutrophication, which destroy the healthy wetland ecosystem.

All these factors are responsible for converting the wetlands into non-wetland or terrestrial areas
rapidly.

1.8. SUSRAINABLE UTILIZA TION

Wetlands offerai and Duars are generally marsh or floodplains with littoral fresh water syBtems.
wetlands play important role in the life of people who reside surrounding such areas. Local people use
the wetlands in their daily life for livelihood and many other means like, agriculture, irrigation, fisheries,
ground water rechge and flood control, rural economute retting, green manure etc.

1.9. FRAMING CONSERVATION STRATEGIES

Data recorded through the present survey and understanding the status of wetlands can help to framing
the conservation strategies, which can be as follows: increasing the depth of wetlands, periodical weed
removal, public awareness, creation of bird sanctcamyrol over fishing, control of excessive agricultural
activity, control of monoculture, control bird poaching, stop releasing urban and industrial influx or
sewages, research and monitoring etc.
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STUDY AREA

Sub-Hima ayan West Bengd, cons sting of Terai and Duarsare spreading through thedistrictsof Jalpaiguri,
Alipurduar and plainsof Darjeeling aretaken asstudy areafor the present dissertation. A belt of moist
forests passesa ong the study areas, at thefoot of the mgestic Himalayas.

Theundulating Terai and Duar slandformsand temporary or permanent virgin el aborate wetland
systemsareforming amosaic of tal grasdands, savannas, evergreen and deciduousforests. Thesope
of the study areais gentlefrom north to south and located at 25°57' to0 26° 36' N latitude and 89° 54'
to88° 47' Elongitude (Teral) & 26°.16'to 27°.0' N latitude and 88°.4' to 89°.53' E longitude (Duars)
with atitudinal range varying from 80 to 100 m above mean sealevel. Theentireregionismadeup of
sand, gravel and pebbleslaid down by ma or and minor river and/or stream (Khola or Jhora) systems
like Teesta, Torsa, Jarda, Raidak, Jaldhaka, Sankosh) and several other small rivulets coming from
the Darjedling and Sikkim Himal ayas and a so from the neighboring countries Nepa and Bhutan. The
river Teestahasdivided thisentireareainto two partsand thewestern partisreferred as Terai whereas
theeastern partisnamed asDuars orDooars. Based on forest typesand nature of soil formationthe
Duarsregion can befurther subdivided into the small parts, like Siliguri areaas Western Duars, the
middleor Jalpaiguri part as Central Duarsand the easternmost end part of Alipurduar isreferred as
Eastern Duars.

The word “Terai’ meaning dampness and the word ‘Duar’ has been derived from the word
‘doors’, Duars or Dooars acts as a gateway to mountain kingdom of Bhutan and the North-Eastern
datesof India TheTerai-Duarsarea(Fig. 2.1) isaland with densetropica evergreenforestsinterspersed
with numerousmarshy aress. It representsatransitiona belt between lower hills of theHimalayasand
plainsandtherollingflat plain of North Bengal.

2.1. TERAI

Thewestern bank of river Teestaisgenerally known as Terai with very richand diversified evergreen
forested system. Itisabelt of marshy grasdand, savannasand forests at thefoot of theHimalayanrange
stretching southwardsto about 38 km. AbovetheTerai belt, aforested belt of rock, gravel, and eroded
s0il covered Himalayan areas arereferred as Bhabhar. The Terai zoneiscomposed of dternatelayers
of clay and sand, with ahigh water tablethat created many springsand wetlands.

2.2. DUARS

Duars, aland of unending beauty, liesinthe sub-Hima ayanfoothillsin Jdpaiguri and Alipurduar districts
inthe Northern part of the state of West Bengal. The areaiis starting from the eastern bank of river
Teestainthe Jalpaiguri district and stretching up to the western bank of theriver SankoshinAlipurduar
district and isspreading over aspan of 130 km of which 40 km areaisrunning along the Himalayan
foothills

Duarswith avast texture of denseforeststeeming with wildlife, unending teagardens, babbling
rivers, interspersed with small ethni ¢ settlements, condituteafascinating tourist destinationin thispart of
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Fig. 2.1. Map showingtheareasof Terai and Duars[Source: www.ja paiguri.gov.in]

the country. Duar sofferssomemagica landscape with fascinating view of river valeysand hillsand this
beautiful landscapeisstill unknownto thelarge section of tourists.

TheDuarsareaisspecidly noted for itsProtected Areasin IUCN guiddineandincludesGorumara
National Park, BuxaTiger Reserve, BuxaNationa Park, JaldaparaNational Park, Chapramari wildlife
Sanctuary etc. Thesein-Situ conservatories are harbouring arich and fascinating diversity of flora, fauna
and microbesincluding several endemicrareand threatened species. Thevast texture of massivetrees
sheltering varieties of orchids, other epiphytesand climbers and the forests resounded with songs of
birdsand call of wild animasmakeit averitableparadisefor natureloversand eco-tourism.

2.3.LOCATION

Terai [25°57't026° 36' N latitude and 89° 54' to 88° 47' E longitude] and Duars[26°.16'to 27°.0'N
latitude and 88°.4' to 89°.53' E longitude]
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24. TOPOGRAPHY

Terai and Duarsregion isextended upto theriver Sankosh inthe East and is spreading over an areaof
6227 sg km. Themajor geographic facial appearance of thisareaarethe numerousriversand streams
which areintersecting with each other in every direction, and largetracts of Sal forests, tall grassesand
reeds, growing along the banksof riversand their rivul etsthroughout the entireregioninterrupted with
patches of crop fields, teagardensand large patches of reserved or plantation forests.

2.5.DRAINAGE SYSTEM

Thefoothillsof Teral and Duarsareintersecting by agood number of perennid rivers streamscoming
down from the Himalayan glaciers. Themgjor such riversare Mahananda, Balason, Mechi, Karotoa,
Sahu, Panga etc dong with several small streamsare continuoudy proving thelifesupport to greenery
of Teral regions. Duarsregions are also blessed with several big and small riveslike Teesta, Torsa,
Karala, Jaldhaka and Diana and their rivuletsmakesthe areaparadise of biodiversity. All theserivers
originated from Himal ayan hills, flow from North-east to South-West and arerain fed, except Teesta
which hasitsorigin from the Jemu glaciersin North Sikkim. Though they aretame, shallow and nearly
dry during summer, but generdly overflow during monsoon sometime causing heavy floods. The numerous
low laying areas holds good volume of rain water and savesterrestria areasfrominundation.

2.6.SOIL

Sail of thestudy areaisbasically porousin nature, deep, light textured, highly acidic, with moderate
organic matter, low Phosphate, Potassium, and micronutrient contents (Mondaet al., 2002); (Status
Report, 1993). Soil consistsof soft sands of different sizesand isinterspersed with humusa ong with
variablesized gravelsand boul ders. The soilsare brought down by rivers coming down from hillsand
their tributariesthose are bringing materialsfrom aheight of about 3048 m of Himalayan rangesand are
deposited layer by layer inthe form of soil all over the study area. The greater part of theregionis
covered withdluvid soils, ranging from puresand to clay, but mainly sandy loamin nature. Intheupland
of thenorth of the Duars, the soil isferruginous clay and isparticul arly well-suited to thegrowth of the
teaplants (Sarkar, 2011). The Western Duars has numerous old and/or dead river bedswhich have
been left over by the streams. Near the hills soils are composed of more stonesand boulderswhile
lower down they contain gravel and intheplain they contain moresand with humus.

27.CLIMATE

Theweather conditions of the study areaare more or | essremains pl easant throughout the year. Three
predominant seasons namely pre-monsoon, monsoon and post-monsoon are quite prominently
recognizablein theseareas. The pre-monsoon startsfrom the 1% week of February and extended up to
the middle of May, whereas, monsoon startsfrom the last week of May and extended up to end of
September. The post-monsoon season beginsfrom the 3 week of November and extended uptolast
week of January. Climatic datafor the study areaiscollected from Central Tobacco Research Ingtitute
a Dinhataand Hydromet division, IndiaMeteorologica Department, Kolkata.

2.7.1. Temperature

Thestudy areaisbasically located in sub-tropical region and facing the heavier rainfal during summer
and monsoon seasonsand thetemperatureisrarely excessive. November, to February isrecorded as
thedriest monthsof theyear. Thetemperature of thisregion fluctuatesfrom 37.5° C during summer to
about 6° C inwinter. In December, January and February it is colder, and from theend of March it
beginsto get warmer, and from May to September israther hot when themonsoon prevallsintheregion
(Fig.2.2).
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2.7.2. Precipitation

Precipitation occursal over thestudy areamainly in theform of rain. However, formation of densefog,
sometimesa most with zero visbility, a so adds some amount of moisture and becomes much useful for
thevegetation for sustenance during thedry spell of thedlimate. Thedensefogsa so substantially reduce
theloss of soil moisture by reducing the evaporation of soil-water and also therate of transpiration by
plants.

Rainfall mainly occurs due to south—western monsoon and usually begins from the month of April
and continuestill the 2™ week of October. In consequence of the heavy and wide-spread rainfall, the
region never presentsadry appearance, and awaysremains green and the growth of vegetationisa so
with the growth of the ever-green elements. InApril theaveragerainfall isaround 177.14 mmand the
rainsareusually very heavy between June and September, when the humidity becomesvery high. The
average maximumrainfal i.e., 933.28 mmisrecordedinthemonth of July (Fig. 2.3).
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Fig. 2.2. Graphica representation of annua temperaturein Study area[ Source:
Meteorologica Department, Jalpaiguri, Indig]

2.7.3. Relative Humidity

Theamaospheric humidity refersto the average water content of theair. Relative Humidity of the study
areaisremainingin maximumamaost throughout theyear. Thehigh rdative humidity generdly sartsfrom
summer i.e. Marchandit gradudly risesuptill September. During early summer a morningtherdative
humidity lies between 70— 80 % and at evening between 50 — 60 %. The Relative Humidity annual data
for thelast 10 years showsthat March and April maintain comparatively low Relative Humidity than
remaining period of the year. The reading for Relative Humidity was recorded after every 3 hours
interval. Themonth wise maximum and minimum rdativehumidity isgivenin (Fig. 2.4).

2.8.Origin of Wetlands

Thestudy areais covered with severa small and large, annual and perennidl, littoral and sub-littoral
wetland systemswith diversified biota. It isfound that agood number of wetlands are situated at
international border or in no-mens-land areas of Indo-Bhutan and Indo-Bangladesh line of controls.
Most of thewetlands of these areas arefed by the water which comes down from the Great Himalayan
regions.
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Fig. 2.3. Graphical representation of annual rainfall in Study area during 2007 — 2011
[Source: Meteorologica department, Jalpaiguri, India

Maximum Relative
humidity in 6.32 hrs (
%)

Minimum Relative
humidity in 13.32 hrs (
%)

—— Linear ( Maximum
Relative humidity in
6.32 hrs ( %))

=R
£
=
E
=]
x
2
>
=
@
8
5
>
<

—— Linear (Minimum
Relative humidity in
13.32 hrs ( %))

Fig. 2.4.The graphical presentation of annual relative humidity in Study area [ Source:
Meteorol ogical department, Jal paiguri, India]

Of thewholewetland systemsin thestudy area, 65 % wetlandsare perennia and therest 35%
are seasonal or ephemerd.

However, three types of wetlands, namely Reverine, Palustrine and Lakustrine are mainly
located inthisregion. Few bedlsareregularly feeding during the period of monsoon by different fast or
sow flowing riverinewetland systems. The study areaisrich with other wetlandslikelakustrinei.e.
large or small lakes, pondsetc. and pal ustrine including ephemeral s seasonal ly waterlogged areas,
beelsetc.
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2.8.1. Riverine Wetlands

The study areaismainly flood floated. Numerousriversareflowing through different peats of the study
area. Severd ox-bow lakeswereformedin theseregions during the random shifting of rivers. Thesecut
off wetlands are awaysfed by riversand flood water during monsoon. Depth and water current of
some small narrow fast flowing rivers (Karala, Jarda, Panga etc.) gradually decreases every year
during summer and these are locally referred as “Mara-nadi’ (dead-rivers). Some large rivers such as
Balason, Mahananda, Teesta, Jaldhakaetc. creates devastating situations during monsoon when the
water level increasesbeyond thedanger level.

2.8.2. Lakustrine Wetlands

Human beings created numerous wetlandsfor aguaculture, pisciculture, agriculture, tourismand for
various domestic uses. Lakustrine wetlands arelakes and ponds and some of these arevery oldand
approximately 200 to 2000 yearsold. Lakesarelocally called asDighi. Thesearegenerally perennia
and are now mostly used for aguaculture. Numerous ponds are present in the study area, thoselocally
known as Pukur.

2.8.3. Palustrine Wetlands

The one of the mgjor wetland system of the study areasisPalustrinethat includes both perennia and
seasond wetlands. Thesearemainly low laying fresh water marshes, narrow sow flowing water bodies
locally caled Nala or Khaal and fresh water swampsand floodplain areas. Many small and big ditches
and ephemeral water bodies are a so quite common along theroad sidesin study area. In seasonal
wetlands water depth is 2 —4 m whereas it is 1 to 6 m in perennial wetlands.

2.9. Wetlandsunder study

Inthestudy areanumerouslarge, medium and sma | wetlandsare present. Among these, somewetlands
arestuated insdedifferent Protected AresslikeNationd Parks, Wildlifesanctuariesand Reserveforests.
The 15 larger wetlandsand many smaller wetlandsincluding roadsideditchesand paddy field have been
studied for the present dissertation. Thelarger wetlands are composed of agroup of small fragmented
water bodies. So, today’s larger wetlands should be treated as wetland complexes. Some of these
wetlands are. Mahananda Reservoir, Aambari Reservoir, Domahoni Beel, Gajoldoba Besel,
Kathambari Beel, Nijiarap Beel, Gosshaihat Beel (in Moraghat Reserve Forest), Jaulapara Besdl,
Kuchi-Daineer Bed, Garati Bedl (in GorumaraNationa Park) Ramsai Beel (in GorumaraNational
Park), Chukchuki Bedl (in GorumaraNationa Park), Sursuti Bedl (in Lataguri Reserve Forest), Rajbari
Dighi (Japaiguri), irrigation cana's, Municipality drainsand numerous social ponds, road sideditches,
paddy fieldsetc (Table2.1).

Table 2.1. Some magjor study areas along with types, GPS |ocation and Administrative locations

Wetlands Types GPS location of Administrative Location
study site
Mechi River Large, Natural, 26°32'09.90"N Ind -Nepal transboundary region
seasonally flooded 88°04'33.97"E Darjeeling, Panitanki (Terai)
Hulia River Natural, narrow, slow | 26°41'31.24"N Bengdubi forest, Darjeeling

flowing 88°17'16.28"E (Tera)
Ponta-bari River Natural, narrow, sow | 26°41'09.23"N Naxal-bari, Darjeeling (Terai)
flowing 88°15'28.41"E
Buri-Balason Large, Natural, 26°41'56.07"N Bagdogra, Darjeeling (Terai)
River seasonally flooded 88°19'52.33"E

Bounivita River

Natural, narrow, slow
flowing

26°41'19.86"N
88°15'34.41"E

Bounivita, Darjeeling (Terai)
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Wetlands Types GPS location of Administrative L ocation
study site
Lachka River Natural, narrow, slow | 26°43'02.23"N Outside of N.B.U. campus,

flowing 88°20'27.10"E Darjedling (Terai)

Magurmari River | Natural, narrow, ow | 26°42'26.97"N N.B.U. campus, Darjeeling
flowing 88°21'34.85"E (Teral)

Chamta River Natural, narrow, slow | 26°43'22.95”"N Lexicon, Darjeeling (Teral)
flowing 88°23'31.61"E

Mahananda River | Large, natural, 26°41'20.51"N Siliguri, Darjeeling (Terai)
seasonally flooded 88°24'31.13"E

Sahu River Large, Natural and 26°37'21.43"N Radha Bari, Jalpaiguri
seasonally flooded 88°27'27.36"E (Terai)

Karatoa River Large, Natural, 26°38'43.74"N | Aam Bari, Jalpaiguri
seasonally flooded 88°30'01.36"E (Terai)

Panga River Large, Natural, 26°35'37.60"N | Talma, Jalpaiguri, (Terai)
seasonally flooded 88°29'50.86"E

KaralaRiver Natural, narrow, slow | 26°32'18.57"N | Jalpaiguri town, Jalpaiguri,
flowing 88°42'39.94"E (Tera)

Gadadhar Natural, narrow, slow | 26°30'28.05"N Kather bridge, Jalpaiguri,

tributaries flowing 88°43'27.27"E (Terai)

Rukruka Natural, narrow, slow | 26°32'47.51"N Gosalamore, Jalpaiguri (Terai)

Tributaries flowing 88°42'35.30"E

Dhardhara Natural, narrow, slow | 26°34'10.30"N Sadar Hospitals Babupara,

tributatries flowing 88°47'36.46"E Jalpaiguri, (Duars)

Nathuar char Natural, but degraded | 26°34'05.38"N Bodaganj, Jalpaiguri (Terai)

88°39'06.87"E

TeestaRiver Large, Natural, 26°30'41.14"N Daspara, Jalpaiguri (Terai)
seasonally flooded 88°44'02.67"E

Jarda River Natural, narrow, slow | 26°35'55.85" N | Maynaguri Jalpaiguri (Duars)
flowing 88°49'30.59" E

Raidak River Large, natural, 26°26'34.66"N Jalpaiguri (Teral)
seasonally flooded 89°41'59.91"E

Shankosh River Large, natural, 26°22'55.71"N | Jalpaiguri (Duars)
seasonally flooded 89°48'02.23"E

Mansai River Large, natural, 26°11'51.46"N | Jalpaiguri (Duars)
seasonally flooded 89°18'00.66"E

TorsaRiver Large, natural, 26°36'59.35"N | Jalpaiguri (Duars)
seasonally flooded 89°23'01.63"E

Jaldhaka River Large, natural, 26°34'19.51"N | Jalpaiguri (Duars)
seasonally flooded 88°56'33.25"E

Kaljani River Large, natural, 26°36'39.14"N Jalpaiguri (Duars)
seasonally flooded 89°29'07.46"E

Murti River Large, natural, 26°49'04.36"N | Jalpaiguri (Duars)

seasonally flooded

88°49'40.21"E

Aam-bari Barrage

Artificially created

26°38'25.49"N
88°30'04.78"E

Aambari, Japaiguri (Terai)

Gajol Doba Naturally created 26°44'57.46"N Gajol Doba, Jalpaiguri (Duars)
near Teesta Barrage 88°34'22.34"E
Mahananda Artificially created 26°39'20.46"N Ranidanga, Rajganj Jalpaiguri,
Barrage 88°24'34.65"E (Terai)
Reservaoir | Artificially created 26°41'34.93"N | Jalpaiguri, (Terai)
88°24'29.64"E
Reservoir 1 Artificially created 26°41'28.11"N | Jalpaiguri, (Terai)

88°24'32.30"E
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Wetlands Types GPS location of Administrative L ocation
study site
Reservair I11 Artificially created 26°41'10.65"N | Jalpaiguri, (Terai)
88°24'45.25"E
Reservoir 4 Artificialy created 26°50'02.00"N | Totopara, Madarihat, Jalpaiguri,
89°17'56.14"E (Duars)
Nijiarap Beel Natural 26°20'16.03"N Baxiganj, Haldibari (Teral)
88°20'05.14"E
Domohani Beel Natural 26°35'32.61"N Domohani, Maynaguri, (Duars)
88°46'03.17"E
Rajbari dighi Artificial lake 26°32'12.87"N Jalpaiguri (Teral)
88°43'16.20"E
Jalpesh pond Artificial 26°31'29.68"N Jalpesh, Jalpaiguri (Duars)
88°51'58.03"E
Goshaihat Beel Natural 26°41'41.01"N Gayerkata, Jalpaiguri (Duars)
88°59'23.12"E
Kuci dainer Beel Natural 26°41'36.09"N Gayerkata, Jalpaiguri (Duars)
88°59'21.14"E
Garati Bedl Natural 26°43'16.01"N Gorumara, Lataguri, (Duars)
88°40'26.82"E
ChukchukiaBeel | Natura 26°43'26.11"N Gorumara (Duars)
88°41'25.68"E
Ramsai Beel Natural 26°43'38.71"N Lataguri, Jalpaiguri (Duars)
88°51'19.32"E
Katham Bari Beel | Natural 24°48'55.22"N Kathambari, Jalpaiguri (Duars)
88°35'41.50"E
Sursuti Beel Semi-natural, 26°47'03.81"N Lataguri (Duars)
88°46'36.82"E
SovaBari old Artificial, big, now 26°33'15.07"N Sova Bari, Jalpaiguri (Duars)
brick field used asreservoir 88°39'29.04"E
Jaulapara Beel Artificia, large, used | 25°57'57.53"N Madarihat, Jalpaiguri (Duars)
for fishery 88°59'58.58"E
Socia Pond 4 Big, used for fishery | 26°31'14.65"N | 4 no. Ghumti, Jalpaiguri (Duars)
88°42'38.96"E
Roadside ditches | Water source for 26°39'04.30"N | Aambari, Jalpaiguri (Duars)
agricultural activities | 88°30'27.82"E
Social Pond 7 Big, used for fishery | 26°32'18.03"N Rajbari, Jalpaiguri (Terai)
88°43'06.73"E
Socia Pond 8 Big, used for fishery | 26°38'43.74"N Near Jalpaiguri rail station
89°43'30.97"E (Terai)
Roadside ditches, | Water source for 26°34'17.26"N | Vivekananda Pally, Jalpaiguri
near Teestabridge | agricultural activities | 88°45'43.59"E (Terai)
and fishery
Social Pond 10 Big, used for fishery | 26°31'03.96"N Haldibari More, Jalpaiguri
88°41'47.59"E (Duars)
Social Pond 11 Big, used for fishery | 26°30'18.73"N Mohitnagar, Jalpaiguri (Duars)
88°42'40.36"E

2.10. Survey areasfor Ethnobotany

Thefollowing villagesand | ocaliti es/settlements: Bengdubi Tea garden, Munda Basti (Assam-more,
Japaiguri), Banabasti (Lataguri), Nagrakata, Paschim Satali, Satali Eastate, Lachu Bhita, Purba
Madati, Jhavaguri Chhat, Baragharia, Dakshin Barajhar, Uttar Paitkapara, Uttar Dhalkor,
Samuktala, Baniapara, Latabari, Sbkata, Khoardanga, Panbari, Sankosh Tea Garden, Raidak
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Tea Garden, Raja Bhatkhawa, Dalgaon, Totopara, Ghoramara, Salkumar and Mahakalguri etc.
were selected and surveyed for the ethnobotani cal studiesand the purpose of the study wasto record
thetraditional knowledge of the Rabha, Toto, Munda, Mech, Santal, Oraon and Malpahari people,
who commonly usewetland vascular plantsin different purposes.

2.11. Vegetation

Terai and Duars, thetwo contiguous sub-Himal ayan regions of West Bengal and the adjacent part of
Assam areveryrichinitsfloristic diversity. The dense growth of diversetype of floristic elements
hereisprimarily dueto thelocal physiography, climatic conditionsas also courses of the turbul ent
tributaries of the study areaand its soil texture. Theforest and vegetation of thisareaissimilar tothe
mixed plain forest of Darjeeling and has various kinds of vegetation formation including very tall
Savannah type of grasd ands. Two famousWildlife Sanctuaries[ M ahanandaWildlife Sanctuary and
Chapramari Wildlife Sanctuary] and three National Parks[ GorumaraNationa Park, JaldeparaNationa
Park and BuxaNational Park (including BuxaTiger Reserve)] are situated in thisregion. After
declaration of BuxaDuar asatiger reservein Jalpaiguri, thefloraof North Bengal gained special
attention to maintain the forest habitat for proper conservation. M ukherjee (1965) worked on the
vegetation of Jalpaiguri and prepared a sketch of forest typesof Jalpaiguri and described itsmain
floristiccomposition.

2.12. Faunal diversity

TheFauna diversity of thisareaisnot properly known. But, the study areaprovides ample opportunity
for food and shelter towild fauna €lements. Bird diversity of thisareaissomehow interesting, especially
for thewetlands birds. During post-monsoon period almost a| the wetlands suddenly becomesthe
happy homefor different birds and these areas provides them food, shelter and favoural e breeding
environment. A large number of migratory birds (migrating from the different parts of theWorld) are
visited these areas mainly during post-monsoon and stayed up to summer period. Thesebirdsinclude
Ducks, Kingfisher, Stork, Heron etc. Except waterfowl various speciesof fish arefound in such wetlands
that al so attract the waterfowls. Few identified common avifaunaincludes Aythya fuligula (Tufted
Duck), Anasacuta (Northern pintail), Anasclypeata (Northerm shoveler), Anasstrepera (Gadwall),
Anasanser, Ardeolagrayii, Ardea cinerea (Indian Pond heron), Phalacrocorax niger, Phalacrocorax
carbo, Leptoptilosjavanicus, Leptoptilos dubius, Anastomus osciyans (Asian openbill), Helcyon
capens s(Stork billed kingfisher), Alcedo atthis, Alcedo meninting, Ergetta gar zetta etc. are common
indifferent wetlands.

Thefishfaunaof different river and wetlandsare also very interesting and somethoseare Catla
catla, Labeo rohita, Chana punctata, Clarias batrachus, Heteropneustes fossilis, Oreochromis
mossambicus, Trichogastes fasciatus, Puntius sarana, Channa striatus, Burbus tinto (titputi),
Puntius ticto, Anabastestudineus, Collisa fasclata (Khalisa) etc.

Apart fromthefishesand birds, severa speciesof mollusks, reptiles, insectsareavailableinthose
wetlands. Among the reptiles some important lizards are Cal otes jerdoni, Chamael eon zeylenica,
Mabuya carinata, Varanus benghalensis (Go Sap), V. salvator etc. and important snakes are
Xenochrophispiscator (Jaldhora), Athaetulla nasuta (lawdoga), Naja naja (Gokhro), Ophiophagus
hannah etc. are very commonin thisregion.
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PLATE 2.1. Figs. 1 — 6. Study sites. 1. Mahananda Barrage I; 2. Sova-Bari Bed; 3.
Katham-Bari Bedl; 4. Ra Bari Dighi; 5. Doumohani Beel; 6. Balapara Beel
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PLATE 2.2. Figs. 7 — 12. Study sites: 7. Sahu river bed; 8. NH-31 Road-side ditches; 9.
Baikunthapur forest wetland; 10. Fishery pond at Daspara; 11. Karala River bed; 12.
Gadadhar canal- |
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PLATE 2.3. Figs. 13- 18. Study sites: 13. Lachka River; 14. Balason River;
15. Gadadhar canal-11; 16. Karotoa River; 17. Rukruka River; 18. Panga River
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PLATE 2.4. Figs. 19 — 24. Study sites: 19. Dhardhara canal; 20. Pond of
Totopara, 21-22. Socia pond, 23. Gossaihaat Beel, 24. Kathambari Beel
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PLATE 2.5. Figs. 25 — 30. Study sites. 25. Irrigation canal [Jalpaiguri]; 26. Gajoldoba
[Jalpiguri]; 27. Forest wetland [Suruti forest, Lataguri]; 28. Teesta Barrage; 29. Gardti

Bed; 30. Chukchuki Bedl
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PLATE: 2.6. Figs. 31 — 36. Study sites: 31. Fatapukur Pond; 32. Aambari Barrage; 33.
Rajbari Dighi; 34. Kuchi-dainer Beel; 35. Mahananda Barrage; 36. Nathuar Beel
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MATERIALS AND METHODS

The present dissertation is covering a number of aspects using wide array of methodology that has been
discussed below:

3.1. Floristics

The floristic survey of the study area includes all the vascular plants which grow over wetland areas in
different seasons of the yeBo understand the proper and actual floristic diversity of this part of the
country following methodologies are applied using techniques basically devised by (Jain & Rao, 1977)
with modifications wherever it was essential.

3.1.1: Sampling Specimens

Plant specimens were collected mostly at random frderetift wetlands of the district, round the year
covering all the three predominant seasons during 2010 to 2014. In dry season, after receding of water
some plants starts growing in bare wetlands also were collected. Specimens were collected in their
reproductive stages, i.e. with flowers and/or fruits, as much as possible. For this purpose in numerous
cases repeated visit to the same spot was essential sometimes even within a week.

3.1.2:Record of Field Data

During collection, the specimens were tagged and necessary field data like colour on different plant
parts including flowers, presence or absence of exudate, aroma/scent, habitat structure, association,
population structure, etc. were recorded inRiebd Note-Book. The ethno botanical uses of plant
materials were investigated through direct interview of the local people and observation on use and
were also recorded in tiréeld Note-Book.

3.1.3:Processing and Drying of Specimens

At the field camp or at the laboratotige collected specimens are cleaned and trimmed sulitably
displayed properly on blotters (blotting papers and old news-prints) and then dried in wooden
Plant Press. Before pressing, most of the specimens were treated with 6 % formaldehyde (HCHO)
solution to avoid fragmentation of specimens and to eliminate chances of decompaosition through
microbial infestation. Soft aquatic plants are kept in a separate light-weight Plant Press, where the
pressure was increased very slowly and much frequent change of blotters during the first few days
of the drying operation. For other plants blotters were changed with regular frequency in a heavy
wooden Plant-Press until drying. During moist season for proper dryingfartbten was used

with temperature adjusted at 40 — 45° C. Generally specimens were completely dried out within
one or two week time.

3.1.4:Poisoning of Specimens

After drying all the specimens were poisoned with 4% ethanolic solution of Mercuric Chloridg) (HgCl
and dried again in blotting papers.
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3.1.5:Mounting and Labeling

After poisoning, specimens were mounted on standard Herbarium Sheets. Later on a label was attached,
in most cases, near the right hand bottom corner of the sheet, which bears the Field No, date and place
of collection, scientific name, famjliocal name, field-characters and the name of the collector and
determinatarMounted and labelled specimens were stored temporarily in a steel cabinet for further use
during the present dissertation.

3.1.6: I dentification

After the mounting, specimens were taken under study and identified with the help of different
Taxonomic literature by various authors (Prain, 1903; Cook, 1996) and were matched with the pre-
identified specimens in NBU-Herbarium, and doubtful specimens were taken to CAL for further
matching and or confirmation. In numerous cases, experts in different taxa were also consulted for
finalization.

3.1.7: Soring the Herbarium Sheets

After the present dissertation is ouee first set of voucher specimens &ialld Note-Books will be
deposited in the NBU-Herbarium and the duplicates will be deposited at CAL Herbarium.

3.2. Growth Forms

Growth forms of different aquatic and semi-aquatic plarésietermined by observing how a plant
species overcome the adverse environmental conditionstiforms were recorded as suggested by
(Raunkiaer1934); (Chowdhury2009) and (Chowdhury & Das, 2013)

3.3. Classification for wetland plants

This area harbors lge number of wetland macrophytes and those can be classified (Boutin & Keddy
1993) into the following habit groups:

» Free floating hydrophytes:This type of plants float over the water surface freglyPistea
stratiotes LinnaeusEichhornia crassipes (Martius) Solms.Azolla pinnata R. Brown,
Lemna perpusilla Torrey, Spirodela polyrrhiza (Linnaeus) Schleid etc.

» Rooted with floating leaved hydrophytesPlants of this group mainly rooted with bottom soil
but leaves with long petioles are floating on water surfacé\Nyngphaea nouchali Burmart.,
Nymphaea pubescens Willdenow, Nelumbo nucifera Gaertner Nymphodes hydrophylla
(Loureiro) Kuntze etc.

» Submerged hydrophytesPlants of this group mainly lies in submerged condition in the water
and rooted at the bottom soil of water bodigsVallisneriaspiralisLinnaeus vadenseserrulata
Mikino, Nechamandra alternifolia (Roxbugh ex Wight) Thwaites Hydrilla verticillata
(Linnaeusf.) Royel, Najas graminea Delile, Potamogeton crispus, Aponogeton natans
(Linnaeus) Engl. & Krauséyponogeton crispum Thunberg etc.

» Suspended hydrophytesThese groups of plants are without root and remain in freely suspended
condition inside the watexg. CeratophyllumdemersumLinnaeusltriculariaaurea Loureiro,
Utriculariagibbosa Linnaeus sspexoleta (R. Brown) PTaylor etc.

» Emerged hydrophytes:These groups of plants are rooted and emedfgeshoot apex and
inflorescence from the waté&ig.Aponogeton natans (Linnaeus) Engl. & K. Kraus&jonochoria
hastata (Linnaeus) Solmd-ydrolea zeylanica (Linnaeus)Vahl, Butomopsislatifolia (D.Don)
Kunthetc.
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» Amphibian hydr ophytes:The plants of this group generally grown on marshland and they are
able to survive in water and in dry soil for some period Saggttaria guayanenss Humboldt,
Bonpland & KunthSagittaria sagittifolia LinnaeusAmmannia baccifera LinnaeusAmmannia
multiflora Roxbugh, Bergiaammannioides Roxbugh,Monochoria hastata (Linnaeus) Solms,
Monochoriavaginalis (Burmanf.) C. Presex Kunth etc.

* Wet marginal hydrophytes:The plants of this group generally grown on the wegmnat
regions of the wetlané.g. Ludwigia peruviana (Linnaeus) H. HardRanuncul us scel eratus
Linnaeus etc.

» Simulated hydrophytes:The plants of this group generally grown on dry wetland and it considered
to be a simulated hydophyte.g. Chenopodium album Linnaeus Xanthium
strumarium Linnaeus Amaranthus spinosusLinnaeusetc.

To study the Life-Form, the classification as suggested by (Raurikead) is followed in general.
Following types of Life-Forms have been recognized:

I. Phanerophytes: Perennating buds are not well protected. They are located in shoots much above
the ground surface upto 30 cm height.

ii. Chamaephytes. Herbaceous perennials or suffrutescent plants bearing perennating buds just
above the ground level to 25 cm high or close to the ground.

lii. Hemicryptophytes: Perennating buds half hidden at the ground level.

iv. Cryptophytes. Perennating gans below the ground surfatais part has been studied in much
details as most of the aquatic and semi aquatic plants belongs either of the three sub categories
like geophytes, helophytes and hydrophytes.

v. Therophytes: Annuals whish perennate the unfavorable season through seeds or spores and
complete their life cycle within a short period.

3.4. Phenology and Mode of Pollination

Study of phenology and pollination technique of various wetland macro-floras were recorded through
repeated observation on the different stages of the growth and developmenitnsitussondition

during the period ddugust 2010 to June 2014. During this studfedént phenophases of naturally
growing plants have been recorded, which includes germination / sprouting, leaf development, tiller
formation, stem elongation, inflorescence emergence, flowering, fruit development, ripening of fruits and
seeds and senescence have been noted for all aquatic and semi-aquatic wetland plants following different
authors (Caprio, 1966); (&g, 1967); (Leith, 1970); (Croat, 1975); (Bhoj & Ramkrishnan, 1981);
(Sivaraj & Krishnamurthy1989); (Das & Chanda, 1987); (Sundriyal, 1990); (Chowd2@§9).
Pollination types and agents were also observed and recoriaesitaicondition. For the observation

of phenology and pollinatioilahananda Barrage, Gajoldoba, and the artificial ponds and tanks and

other marshy areas located within the campus North Bengal University campus were mainly visited and
taken under study

3.5. Ethnobotanical Investigation

The complete methodology for the ethnic uses of wetland vascular plants is primarily based on the
interaction with thé&thnic and/ortraditional people, those who were working in different wetlands at

that time and nearby tribal villages were also surveyed to enrich the list, pursuing them to share their
traditional knowledge and analyzing the documented data scientifically
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For the ethnobotanical study of wetland plants the conventional methods of survey and record of

data as adopted by ( (Jain, 1981, 1987,1991) &Rhj1998); (Rai & Bhujel, 1999), (Rai, 2002),
(Sarkar2011) and (Chowdhury2015) were followedh questionnaire prepared based on the model
by (Jain, 1991), and (Sark&011) for the present studihe extensive fieldwork undertaken was
spreading over for three years from 2010 to 2014 and was carried oigrentillages oTerai and
Duars inest Bengal. Enquiries were made on their dally life, food habit, fodder collection, occupation,
health practices, medicines, trade, beliefs, rituals, ceremonies, traditions and customs using a pre-designec
guestionnaire.

3.5.1.Establishing Contact and Developing Confidence with Ethnic People

The random demand of information from the people of Ethnic communities generally shows their
unwillingness to share their traditional knowledge. Etinmic people in general, are all apparently
seemed to be very friendly but maintained a deep secrecy about their traditional knowledge, especially
concerning to herbal medicines. So, preliminary development of contact and confidence with Ethnic
people is very much essential. For this, basically some contact persons were traced and basic persuasiot
proceeded through them.

3.5.2.0bserving the Daily Life

Direct observation on the daily lifelitthnic society including food and traditional liquor preparations,
process of making of instruments for different activities etc. helped to record the related plants and to
understand the use much eadilye daily or weekly marketbdats) were also visited frequently to

study the marketability of wild and cultivated plants, vegetables and other plants or plant-parts collected
and/or produced in this ar&éarious plant materials were observed and in some cases introduced into
theNBU Garden of Medicinal Plants for ex-situ conservation. During daily life observation several
plants were recorded as edible plants, food plants, medicinal plants, fodder plants, plant related folklores
and myths, etc.

3.5.3. Plants and their Economics

The village dwellers are directly depending on many wildly grown economically important plant species.
Such economically imperative wetland species of the study areas are also recorded during survey

To execute this part of the work several literature on various usefecddiifvetland plants by
various ethnic groups, as well as by local poor people were followed and disépsseflom that,
data procured from literature were matched and authenticated with the same species from the present
investigation through door to door interactions with local poor and ethnic people and tried to understand
the commercial values of those plant materials especially in the local markets. This part of the work was
designed and executed by following workers like (Kirtikar & Basu 1935); (Clebgitd 956, 1969);
(Asolkaretal., 1992); (Hajra & Chakrabor§©81); (Das & Chanda,1990); (Jain,1991), (Bhetjel
al. 1984 a,b,c); (Shah & Das, 2002); (Chowdh@g09); and (Sarkar 201

3.6: Wetland Destruction

Being civilized we are very rapidly destroying our life lavedwetland throughout the world due to
several reasons. The visible physical threats were observed and documented from different wetlands of
study areas. The reasons of wetland degradation are categorized in to two broad segments:
Anthropogenic stressesFhrough the visual observation of human activities leading to the loss of
wetland were recorded and photographed. Duration of such activities was tried to measure through
direct interaction with field workers during suryend

Natural stressesThrough the observation natural stresses of wetland also have been categorized and
recorded.
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THE FLORA

4.1. Introduction

Thousands of species of plants have been adapted to life in water or marshggrasant proportion

of the worlds total flora is generally growing in such habitdte wetlands are providing the idyllic

habitat for almost all kind of plants. The wetland macrophytic vegetation of the study area is quite
interesting, which supports all kinds of fresh water aquatic plants. Most of the plants are herbs along
with few shrubs and climbers. Few tree species also have been recorded from these regions. However
in tropical regions, diérent species &ucalyptusAcacia, Lagenstroemiagetc. are also planted in

these low laying areas by different agencies.

The floristic exploration of aquatic and wetland plants of different part of the world conducted by
various workers including{uenscherl944); (Miller & Egnler1950); (Fassot, 1957), (Arhae63);
(Lapinot, 1963); (Mason, 1969); (Godfreywdooten, 1979); (Minc &lbert, 1998).The endemic
species number is high, which is around 13% of the total aquatic angiosperms, next to the tropical South
America (Gopal, 1990). The lakes, rivers and other freshwaters bodies of Indian subcontinent support a
large diversity of biota representing almost all taxonomic groups. The total numbers of aquatic plant species
that exceed 1200 for aquatic and wetland systems in India (Gopal, 1990). Biswas & Calder (1937, 1955)
made major survey work in India and prepared a list of aquatic angiosperms of India and My@aoknar
(1996)latter on revised the aquatic flora of India and reported over 485 species of aquatic and semi-
aguatic angiosperms. K. Subramanyam (1864D.B. Deb (1962%tudied and estimated the aquatic
and semi-aquatic plants infdifent wetland regions of the Indian sub-continentDiifhie (1903 — 1929)
and U.N. Jha (1965) studied the wetland vegetation of upper and middle Gangetic plains, where as K.
Naskar (1990) studied lower Gangetic plains and enlisted a total of 327 species covering 60 families of
flowing plants. In India, district or river or specific wetland wise or area wise work were performed by
several workers including (J.D. Hook&872-1897); (B. Gopal, 1973); (S.K. Mukherjee, 1965)/(D.
Narayana, 134); (GS. Puri & S. D. Mahajan, 1958); (J.K. Maheswari, 1960K&ul & D.P. Zutsi,
1965); (N.C. Majumdafd 965); (B.STrivedi & PC. Shama, 1965); (K.S. Unni, 1967); (M.K. Ghosh,
1967); (VBhaskar & B.A. Razi, 1973); (S.R. Paul, 1973); (C.R. Babu, 1@&ha, 1984)Chowdhury
2009); (Chowdhury & Das, 2013); (Chowdhetyal, 2012, 2014 & 2015).

Wetlands of\MestBengal are occupying 9% of total wetlands area of the Indian sub-continent and
are the habitat of 380 macrophytes including many species adapted to mangrove vegetation. This number
covers 47% of total aquatic and semi-aquatic flora of India (Ghosh, Z23@8).(1903) provided
detailed idea about the flora of the study area. Re¢cé&htighowdhury (20093tudied the aquatic
vegetation in the diérent wetlands of Malda district\fest Bengal. His investigation shows the presence
of rich vegetation in different corner of this district.

Recent survey in the wetlandslefrai and Duars regions\dfest Bengal led to the record of a
rich flora that is enumerated here in this chapter
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4.2. Classification

Presently recorded floristic elements of wetlands are enumerated here followiRGthesystem of
classification (Chase & Revea09). In the present discourse, non-vascular plants were not described.
So, only the recorded vascular plants were arranged following this classification.

4.2.1. PTERIDOPHYTES

For the systematic arrangement of the recorded Pteridophytic families from the wetleeards&f
Duars oWest Bengal, Classification of Pichi-Sermollis (1973) has been followed.

1. Fern-Allies

l. Lycopodiaceae
Il. Selaginellaceae
2. Ferns

l. Schizaeaceae
Il. Pteridaceae

lll. Adiantaceae

IV. Davalliaceae

V. Marsileaceae
VI. Salviniaceae

VII. Blechnaceae
VIll.Dryopteridaceae
IX. Gleicheniaceae
X. Thelypteridaceae
Xl. Woodsiaceae

4.2.2 ANGIOSPERMS

For the systematic arrangement of the recobaigiibspermic families from the wetlandsT@frai &
Duars olWest Bengal, Classification APG Ill system of classification (Cha&eReveal 2009) has
been followed.

4.2.2.1Angiosperms
* Nymphaeales

* Nymphaeaceae
Magnoliids
* Piperales

* Piperaceae
Monocots
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» Acorales

» Acoraceae
* Alismatales
* Alismataceae
» Aponogetonaceae
* Araceae
* Hydrocharitaceae
» Potamogetonaceae
Pandanales
» Pandanaceae
 Asparagales
* Amaryllidaceae
* Orchidaceae
Commelinids
* Arecales
» Arecaceae
« Commelinales
» Commelinaceae
» Pontederiaceae
* Poales
» Cyperaceae
* Eriocaulaceae
» Poaceae
» Typhaceae
* Xyridaceae
* Zingiberales
» Cannaceae
» Costaceae
* Marantaceae
* Musaceae
* Zingiberaceae
Probable sister of eudicots
* Ceratophyllales
* Ceratophyllaceae
Eudicots
« Ranunculales
» Papaveraceae
* Ranunculaceae
* Proteales
* Nelumbonaceae
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Core eudicots

* Saxifragales
» Haloragaceae
 Caryophyllales
* Amaranthaceae
 Caryophyllaceae
* Droseraceae
* Molluginaceae
* Polygonaceae
* Portulacaceae
» Tamaricaceae
Fabids (Eurosids )

» Oxalidales
*Oxalidaceae
» Malpighiales
« Elatinaceae
* Euphorbiaceae
* Hypericaceae
* Phyllanthaceae
» Fabales
» Fabaceae
* Polygalaceae
* Rosales
* Moraceae
* Rosaceae

e Urticaceae

Malvids (Eurosids II)

* Myrtales
*Lythraceae
*Onagraceae

* Brassicales
*Brassicaceae
»Cleomaceae

» Malvales

* Malvaceae

Asterids
* Ericales

* Primulaceae



Lamiids (Euasterids I)

* Boraginaceae

» Gentianales
» Gentianaceae
* Rubiaceae

e Lamiales
» Acanthaceae
e Lamiaceae
e Linderniaceae
* Lentibulariaceae
* Phrymaceae
* Plantaginaceae
* Verbenaceae

» Solanales
 Convolvulaceae
» Hydroleaceae
» Solanaceae

» Sphenocleaceae

Campanulids (Euasterids I1)

* Asterales
* Asteraceae
» Campanulaceae
* Menyanthaceae
* Apiales
* Apiaceae

* Araliaceae
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4.3. ENUMERATION OF WETLAND FLORA

Different families of Pteridophytes have been arranged according to the system of Pichi-Sermollis (1973)

and for theAngiosperms as IAPG Il (2009) system of classifications. Howeer lower (minor

category) ranks, like genera under families and species under genera have been enumerated alphabeticall
for easy handling of the work. For the identification of genera and other minor categories of taxa (i.e.
Sub-genus, Section, Species, Sub-spa@esty and Forma) artificial dichotomous identification keys

have been provided.
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4.3.1. DIVISION |.PTERIDOPHYTA

For the systematic arrangement of the recorded Pteridophytic families from the wetleerds&f
Duars oWest Bengal, Classification of Pichi-Sermollis (1973) has been followed.

LYCOPODIACEAE Palisot de BeauvoexMirbel in LamarcketMirbel, Hist. NatVeg. 4: 293.
1802. [Club-moss family]

LYCOPODIELLA JourHolub, Preslia 36: 22. 1964

Lycopodiella cernudLinnaeus) Pichi-Sermollis, Webbia 23(1): 166. 1968; Ollgaard in Kramer &
Green, Fam. GeWasc. PI. 1: 38. 1990; Singh et Panigrahi, Fern & Féidiies Arun. Prad. I. 48.
2005.Lycopodium cernuurainnaeus, Sp. P1.21D3. 1753; Deb & Dutta in Jausombay Nat.
Hist. Soc. 68(3): 581. 1972.

Aerial shoots erect, terete, glabrous, dichotomously branched with well-differentiated lateral branchlets;
leaves of aerial shoots spirally arranged, sparse, subulate tosliraght or slightly involute, papery

midrib indistinct, base rounded, decurrent, sessile, entire, acuminate. Lateral branches ascending,
dichotomously branched with well-differentiated lateral branchlets much branched, pubescent or glabrous;
leaves of lateral branches and branchlets spirally arranged, dense, slightly curved upward, subulate to
linear, paperylongitudinally furrowed, glabrous, midrib indistinct, base decurrent, sessiigneaiire,

apex acuminateti®bilus solitaryterminal on small branches, often pendulous when mature, pale yellow
shortly terete, sessile; sporophyll ovate-rhombic, imbricate, Sporangia enclosed.

Fertile fronds July — September

Exiccatus:Gossaihat BeeAnurag & AP Das0282,dated 14.07.20t Doumahoni BeeAnurag
& AP Das0507,dated 12.06.2013.

Jatus Less common.
Local Distribution Only found in few wetlands of the study area.
General Distributionindia, Tropics and Subtropics Akia and SoutAmerica, Pacific Island.

SELAGINELLACEAE Willkom, Prodr FI. Hisp. 1(1): 14. 1861. [Spike-moss family]

SELAGINELLA P Beauvois, Megasin Encycl. 9: 478. 1804

Selaginella monospor&pring, MémAcad. Roy Sci. Belgique 24: 135, 1850; Monogyc. Il
135, 1850Alston, Bull. Fan. Mem. Inst. Biol. Bot. 5: 288, 19Bdston, Proc. Nat. Inst. Sc. Indl1
228, 1945Alston, Fl. Gen. de Indo-Chine 7(2): 587 — 588, 1951; Ghbah PterFl. East. Ind. 1:
127, 2004 Selaginella govalensisSpring,Monogr. Lyc. II: 256, 1850; Bak, Handb. Fetiies
107, 1887Selaginella miavcladaBak, JourBot. 22: 246, 1884; Bak, Fefflies 76, 1887.

Main stem prostrate, rooting on all sides and at intervals, unequally tetragonal, polished shining, main
stem alternately branched 5 — 9 times, branching unequal, flexuous, oblique-patent; leaves obscurely
green, dimorphus, lateral leaves Oblong to ovate-lanceolate, subacute, denticulate to serrulate at base
median leaves acuminate or gracefully mucronate to short aristate, oval, small. Spike short, quadrangular
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sporophylls dimorphic, large sporophyls less than half as long as lateral leaves, oblong-lanceolate, obtuse,
denticulate, small sporophylls dentate, ovate, cuminate.

Fertile fronds October — January

Exiccatus:GajoldobaAnurag & AP Das0126,dated 12.09.2010; Mahananda Barr@geirag
& AP Das0630,dated 13.1.2013.

Satus Rare.
Local Distribution In few wetlands of the study area.
General Distributionindia, MyanmarBhutan, Indo-China, Nepal.

SCHIZAEACEAE KaulfusssensuKramer in KrameetGreen, Fam. Geasc. PI. 1: 258. 1990

LYGODIUM Swartz, Schrad. JauBot. 1800 (2): 7. 1801
Key to the species:

1la. Rhizome usually long creeping; leaflets entire, obtuse, surfaces smooth; sporophores upto 3
........................................................................................................ L..micophyllum

1b. Rhizome short creeping or suberect; leaflets serrate and sometimes crenately lobed, dorsally
puberulous; Sporophores 4 —9 ... e L. flexuosum

Lygodium flexuosunfLinnaeus) Swartz in Schard. In Jd&mt. 1800 (2): 7.106. 1810; R.H. Beddome,
Handb. Ferns Brit. Ind. 457. f. 283. 1883; Panigeabixit, Proc.Aut. Sch. Bot. 217, 1967; Hara,
FI. East. Himal. 1: 455, 1966; BaishgtRao, Fern & FerAllies Meghalaya 37. 1982; Chauhain
al., in Hajra, FI. Namdapha 79. 1996; Set@anigrahi, Proc. Ind\cad. Sci. 93B (2): 124, 1984,
Ghoshet al, Pter Fl. East. Ind. 1: 221, 200@phioglossum flexuosubnnaeus Sp. PI. 2: 1063.
1753.0phioglossum scandehinaeus Sp. Pl. 2: 1063. 1733/godium scanden@.innaeus)
Swartz in Schrad JouBot. 1800 (2): 106, 1801.

Rhizome short creeping. Fronds very long, juvenile fronds once or twice dichotomously branched, each
branch deeply palmately lobed, almost equal at the base, the whole leaflets cordate, serrate and sometime
crenately lobed, dorsally puberulous, ovate to deltoid, tripinnate to quadripinnatifid, dormant apex bearing
hairs, brown, septate, secondary rachis branches narrowly wingedyVatigyoblong to deltoid, base
cordate, basal onesdgst and stalked, becoming sessile upwards. Midvein beirgle to septate,

veins hairySorophores 4 —9 mm long. Sporophores 4 — 9; spores pale.

Fertile fronds:March — December

Exiccatus:GajoldobaAnurag & AP Das0132,dated 12.09.2010; Doumahoni Be&hurag &
AP Das0498,dated 12.06.2013.

Satus Common.

Local Distribution In some wetlands of study area.

General Distributionindia, Sri Lanka, Chin&hiland, Malaysia, Philippine¥jetnam Africa,
Australia.

Lygodium microphyllum(Cave) R. Brown, ProdFI. Nov Holl. 1: 162, 1810; Bedd. Handb. 455,
t. 282, 188; Holttum, Fl. Males. SeB. 47. f. 5e —f, 1959; PanigratDixit, Proc.Aut. Sch. 224, f.
4, 1967; Ghoskt al.,Pter Fl. East. Ind. 1: 225, 2000gena micophyllaCave, Icon. DescPI.
6(2): 76, t. 595, f. 2, 180Lygodium scandens serSw in SchradJour Bot. 1800 (2): 106, 1801,
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pp. excltypo,non(Linnaeus) Swartz in Sims. Ferns Sodth, ed. 2: 302, 1915; R.H. Beddome,

Ferns of S. Ind. t. 61, 1863phioglossum filiform&oxbughexGriffith in Calc. JourNat. Hist. 4:
476, t. 26, f. 3, 1844.

Rhizome long creeping. Fronds tri-pinnate, rachis surface glabrous, ovate-oblong, pinnate, primary
rachis branches 3 —5 mm long, dormant apex brown, septate hairs, secondary rachis branches glabrous
apex of stalk swollen and articulate with the lamina, pinnule lamina ovate-oblong, base cordate to
auricled, entire, obtuse, surface smooth, veins many times forked, prominent, ending into the margin.
Sorophores up to 3 mm long. Sporophores upto 3.

Fertile fronds March — December

Exiccatus:Gossaihat BeeAnurag & AP Das0453,dated 17.08.2012; Doumahoni Beel,
Anurag & AP Das0504,dated 12.06.2013.

Jatus Common.
Local Distribution In some wetlands of study area.
General Distributionindia, China, Sri Lank#&frica, MalaysiaAustralia.

PTERIDACEAE Ching,Webbia 35(2): 239. 1982. [Maidenhair fern family]
Key to the genera:

la. Fertile fronds much dissected into terete terminal segments; indusium absent, paraphyses absent;
whole plant SUCCUIENT ... ..o e Ceratopteris

1b. Fertile fronds normal leafy; indusium present, paraphyses present .................... Pteris... .

CERATOPTERIS Brongniart, Bull. Sci. Soc. Philom. Paris. S218: 186. 1821

Ceratopteris thalictroideglinnaeus) Brongniart, Bull. Soc. Philom. Paris 3¢8: 186. 1821; R.H.
Beddome, Handb. 123, 1883; Hope in JBambay Nat. Hist. Soc. 13: 458, 1901; GhesaAl,
Pter Fl. East. Ind. 1: 190, 2004; SingtPanigrahi, Fern & FernAllies Arun. Prad. II: 430. 2005.
Acrosticum thalictoidesLinnaeus, Sp. Pl. 2: 1070. 17%3eris thalictoides(Linnaeus) Swartz in
SchradJour Bot. 4: 651, 180JAcrostichum siliquosutinnaeus, Sp. PI. 2: 1070. 178%2ratopteris

siliquosa(Linnaeus) Copeland in Philip. Jo&ci. 56: 1071935. [PLATE 4.18. Figs. 103]

Marshy annual, erect fernt&n with scales and roots. Leaves dimorphic, sterile frond slightly dissected;
fertile fronds highly dissected. Lamina base cordate. Sporangia arranged on lower side of fertile frond.

Fertile fronds:September — December

Exiccatus:Mahananda Barrag&nurag & AP Das0628,dated 13.1.2013; Kathambari Beel,
Anurag & AP Das0757,dated 03.09.2014.

Satus Abundant.
Local Distribution Water bodies throughotierai & Duars.
General Distributionindia, throughout the tropics and sub-tropics.

PTERIS Linnaeus, Sp. PI. 1073. 1753
Key to the species:
la. Sori continuous in all pinnae of mature plants ..................ccccecceevveennen.. P vittata
1b. Sori continuous round the sinus but not reaching apices of lobes .................R.hiaurita
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Pteris biauria Linnaeus, Sp. Pl. ed. 1, 2: 1076, 1753; Hope in.Bambay Nat. Hist. Soc. 13: 455,
1901; Hooker Sp. Fil. 2: 203, 1858; Clarkegns. Linn. Soc. se2. Bot. I: 469, 1880, p.p.; Hara, Fl.
East. Himal. 1: 465, 1966 (Reprint 2008); Ghesal.,Pter Fl. East. Ind. 1:338, 200€ampteria
biaurita (Linnaeus) HookeiGen. Fil. 65-A, 184l; R.H. Beddome, Handb6,11883Pteris biaurita
Linnaeus vamazorClarke,Trans. Linn. Soc. se2. Bot. I: 469, 188 ampteria biauriteHooker
et Bauer Gen. Fil. t. 65A, 1841;Pteris peetinatdD. Don, Prod. Fl. Nepal. 15, 18250on Cav
1802; Morton, ContiJ. S. Nat. Herb. 38(6): 267, 1973.

Rhizome short, erect, clothed with at apex and base of stipe with brown scales. Stipe glabrous,
grooved on adaxial surface, rachis and midrib of pinnae deeply grooved, rachis groove minutely
hairy. Lamina slightly dimorphous, deeply bipinnatifid, pinnae opposite or subopposite, 5 — 9 pairs,
lowest pinnae longest and bipartite on basioscopic side, other pinnae unbranched, sessile, oblique,
slightly falcate, acuminate, base cuneate, thin. Sori continuous round the sinus but not reaching the
apices of the lobes.

Fertile fronds July — January

Exiccatus:Doumahoni BeelAnurag & AP Das0509,dated 12.06.2013.

Satus Common.

Local Distribution In most of the wetlands of the study area.

General Distributionindia, Bhutan, Chind\est Indies, Malesia, SouMfrica, Brazil.

Pteris vittataLinnaeus, Sp. Pl. 2: 1074, 1753; Heiron, Hedwigia 54: 290, 1914; Copeland Fern Fl.
Philip. 1: 128, 1958; BietVerma, Res. Bull. Panj. Unit4: 191, 1963; MehetBir, Res. Bull. Pan;.
Univ.15: 112, 1964; Shieh, Bot. Madokyo 79: 287, 1966; Hara, Fl. East. Himal. 1: 467, 1966

(Reprint 2008); Ghoskt al.,Pter Fl. East. Ind. 1: 319, 200Rteris longifolia auctQuoad pl.
Asiat.: Bedd. Ferns S. Ind. t. 33, 1863.

Rhizome short, erect to sub-erect, densely clothed, ndhiayentire magined scales, pale brownish

when old. Fronds simply pinnate with terminal pinnae. Stipes up to 40 cm long, green, scaly almost
throughout, pale brownish. Lamina 30 — 80 cm long, pinnae numAtquienae sessile and oblique,

linear, base broadly cuneate — cordate, somewhat dilated, acuminate, edges where sori not formed
acutely and shortly toothed throughMdins fine, distinct on both surfaces. Sori continuous from near

the base to near the apex of mostly all pinnae in mature plants except the reduced basal ones.

Fertile fronds July — December

Exiccatus:Mahananda Barrag@nurag & AP Das0632,dated 13.1.2013; Gajoldobanurag
& AP Das0754,dated 03.09.2013.

Jatus Common.
Local Distribution In most of the wetlands of the study area.
General DistributionIndia, Tropical and SufbropicalWorld.

ADIANT ACEAE Newman, Hist. Brit. Ferns 5. 184@om. cons.

Key to the genera:
la. Rhizome erect, fronds simply pinnate; stipes glossy-black; lamina green beoiantum
1b. Rhizome short, decumbent. fronds tufted, widest at base; silvery belowCheilanthes
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ADIANTUM Linnaeus, Sp. Pl. 1094, 1753

Adiantum caudatunLinnaeus, Mant. PI. 308, 1771; R.H. Beddome, Handb. 83, 1883; Hope,
Jour Bomb. Nat. Hist. Soc. 13: 237, 1900; Hara, Fl. East. Himal. 1: 459, 1966.

Rhizome short erect, clothed with deep brown lanceolate scales, scale margin hyaline and entire. Fronds
simply pinnate, linear oblong, up to 20 crtip8 scaly at base, deep brown to black, glassgte.

Lamina up to 15 cm long, ending in a small leaflet, pinnae largest towards base, subsessile, dimidiate,
upper magin 3 —4 lobed, sinus narrplewer magin straight, apex round, base cuneate, both surface
glabrousVenation free dichotomously branched. Sorus transversely oblong.

Fertile fronds August — November

Exiccatus:Gossaihat Beenurag & AP Das0454 dated 17.08.2012; Mahananda Barrage,
Anurag & AP Das0633,dated 13.1.2013.

Satus Common.
Local Distribution In most of the wetlands of the study area.
General Distributionindia, Nepal, Bhutan, China, Japaaiwan, MyanmatPhilipines, Malaya
Island.
CHEILANTHES Swartz, Syn. Fil. 5, 126. 1806pm. cons.

Cheilanthesalbo-marginat C.B. Clarken Trans.LinnaeusSoc.London. Serll. Bot. 1: 456. f.

52. 1880; R.H. Beddome, Handb. Ferns Brit. India: Jamir & Rao, Ferns Nagaland: 139. 1988.
Aleuritopteris albomaginata(C.B. Clarke) Ching in Hong Kong Nat. 10: 199. 1941. Pamidgull.

Bot. Survindia 2: 312. 1960.

Rhizome short, decumbent; roots thick. Fronds tufted, widest at base, deltoid or ovate lanceolate up to
25 cm. Stipes polished, blackish brown up to 10 — 12 cm. Lamina up to 18 cm long; pinnae up to 4 cm,
basal pair largest, sessile, oblique, acute, margin irregular; veins thin. Sori consisting of several sporangia.

Fertile fronds July — October

Exiccatus:GajoldobaAnurag & AP Das0139,dated 12.09.2010; Doumahoni Befhurag &
AP Das0538,dated 12.06.2013.

Jatus Common.
Local Distribution In most of the wetlands of the study area.
General Distributionindia, Nepal, Bhutan, China.

DAVALLIACEAE MetteniusexFrankin Leunis, Syn. Pflanzenkd. ed. 2, 3: 1474. 1877

NEPHROLEPIS Schott, Gen. Fil. [Schott] t. 3. 1834

Nephrolepis auriculad (Linnaeus)Trimen in JourLinn. Soc. London Bot. 24: 152. 1887; R.H.
Beddome, Handb. Ferns Brit. India, 282, t. 144. 1883; Claikans, Linn. Soc. London, Il, Bot., 1:
540. 1880; MehratBir, Pter Fl. Darjeeling Sikkim Him.121. 2008; SingtPanigrahi, Fern & Fern
—Allies Arun. Prad. I. 405. 200P0olypodium auriculaturhinnaeus, Sp. PI. 2: 1088. 173&pidium
auriculatum(Linnaeus) Swartz in Schrad. JoBot. 1800 (2): 31. 1801.

Rhizome short, erect, paleaceous at apex; roots thick, bearing fleshy tubers; paleae up to 6 x 1 mm,
peltate, lanceolate, long acuminate, light brown. Fronds 35 —-50 x 4.5 — 5.0 cm, tufted, linear-elliptic,
acuminate, pinnate; stipes 4 — 6 cm long, pale brownish, paleaceous; pinnae largest in the middle of the
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fronds, 20 — 25 x 7 — 8 mm, sessile, alternate, drying pale green. Sori median, terminal, indusium
reniform.

Fertile fronds August — November

Exiccatus:GajoldobaAnurag & AP Das0145,dated 12.09.2010.

Satus Rare.

Local Distribution In most of the wetlands of the study area.

General DistributionIndia:West BengalhssamArunachal PradeshyopicalAsia.

MARSILEACEAE Mirbel in LamarcketMirbel, Hist.Vog. 5: 126. 1802
[Water clover family]

MARSILEA Linnaeus, Sp. Pl. 2: 1099. 1753

Marsilea minuta Linnaeus, Mant. 308. 1771; Sledge, Bot. Joim. Soc. 84: 22. 1982; Fourn.,
Bull. Soc. Bot. Fr27: 329, 1880; Bak, Handb. Fédfies 140, 1887; Hara, Fl. East. Himal. 1: 500,
1966 (Reprint 2008); Prain, Beng. Plants 2: 957, 1903; G¥@dhPter Fl. East. Ind. 1: 187, 2004,
Chowdhury & Das, PI. 9(1): 20. 2018arsilea aegyptiacdVallich, List no. 7096, 1828. Non
Willdenow. Marsilea dentat&koxbugh, Mss. in herb. Mus. Brit4. Br. Mber. Akad. Berl. 729,
1871 .Marsilea poonensikolhat, Kew Bull. 2: 293. 1957. PLATE 4.18. Figs. 104]

Vernacular nam&usniShak
Aquatic with creeping rhizome; roots borne usually on nodes, stipes scattered, usually green.

Leaves emging, leaflets foyrsessile arranged cross-wise at the tip. Sporocarps borne at the nodes in
alternate clusters.

Fertile: January April

Exiccatus:Doumahoni BeelAnurag & AP Das0214 ,dated 02.02.201 GajoldobaAnurag &
AP Das0375,dated 08.03.2012.

Satus Abundant.
Local Distribution Water bodies throughotierai & Duars.
General Distributionindia,Africa, Trinidad and Brazil.

SALVINIACEAE DumorterAnal. Fam. PI. 67. 1829
Key to the genera:
la. Sporocarps in pair; leaves minute, imbricate; roots present, simple ..............Azalla.
1b. Sporocarps in cluster; leaves dimorphic, floating ones entire; submerged leaves much
dissected, rOOt-lIKE .......c.uiri i Salvinia
AZOLLA Lamarck, Encycl. Meth. 1. 343. 1783

Azolla pinnat ssp.africana (Desvaux) R.M.K. Saunders & K. Fow|&ot. JourLinn. Soc. 109:
351, f. 30A 351.1992Azolla africanaDesvaux, Mém. Soc. Linn. Paris 6(2): 178. 1827.
Azolla guineensiSchumacheBeskr Guin. Pl. 462. 182°Azolla pinnatavar. africana (Desvaux)
Baker Handb. Fern Allies 138. 1887Azolla pinnataR. Brown in ProdrFl. Nov Holland. 167.
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1810; Prain, Beng. PI. 2: 1266. 1903; Holttum, Fl. Malaya 2: 621. 1968. €talslterid. Fl. East.
Ind. 1: 184. 2004; Chowdhury & Das, PI. 9(1): 20. 2015. [PLAE 4.18. Figs. 102

Small, triangularfree floating ferns; roots hanging downward. Fronds two lobed, close to&ether
indusiate on submerged lobes of leaf; microsporangium many with microspores; megasporangia few
with one megaspore.

Fertile fronds:May —August

ExiccatusMahananda Barraga&nurag & AP Das0076,dated 12.05.2010; ; Doumahoni Beel,
Anurag & AP Das0510,dated 12.06.2013.

Satus Abundant.
Local Distribution Water bodies throughotierai & Duars.
General Distribution:India (Entire low landsffrica, Asia,Australia, Malaysia an@aiwan.

SALVINIA SeguirFl.Veron. 3: 52, 1754
Key to the species:

la. Floating leaves multiaxillary; leaves large, spongy and crowded .............. S..adnata
1b. Floating leaves uniaxillary; leaves smalheither crowded nor spongy ............cccceeevnnee. 2
2a. Floating leaves solitargup shaped ..o S. cucullata
2b. Floating leaves, flatnotcup shaped ... e S..natans

Salvinia adnataDesvaux, Mém. Sod.inn. Paris 6: 177, 1827; Chowdhury & Das, PI. 9(1): 20.
2015.Salvinia molest®.S. Mitchell, Brit. Fern Gaz. 10 (5): 251 — 252, 1972; Glebsh, PterFl.
East. Ind. 1: 179, 2008alvinia auriculata sensund.Auth.nonAublet 1775.

[PLATE 4.18. Figs. 101]

Floating, aquatic ferns. Frond compressed, oval, folded, covered with arching, §morggarps
globose, densely hairghort stalked. Macrosporocarps 2 — 3, with 20 — 25 macrosporangia.
Microsporocarps pubescent, sessile or sub-sessile, containing mostly empty microsporangia.

Fertile fronds September — March

Exiccatus:GajoldobaAnurag & AP Das0375,dated 08.03.2012; Mahananda Barrdgwejrag
& AP Das0634,dated 13.1.2013.

Satus Less common.
Local Distribution Found in few wetlands of the study area.

General DistributionIndia, Sri Lanka, Indonesi/estermustralia, South and Centvasfrica,
Brazil.

Salvinia cucullab RoxbughexBory in C.PBelangerVoy. Indes Or2(1): 6. 1833; Roxbghex
Griffith, Calc. JourNat. Hist. 4: 470. 1844, Gfith, Calc. JourNat. Hist. 5: 255, t. 20, f. 21, 1845;
J.G Baker Handb. Ferallies 186, 1887; Prain, Beng. PI. 2: 956. 1903; Chowdhury & Das, PI. 9(1):
20. 2015. [PLATE 4.18. Figs. 100]

Free floating, rhizome hairyppermost fronds in rowentire, edged infolded, papillae not regular
Sporocarps in clusteglobose, on subnged leavegiround 55 sporocarps in 2 rows, first 2 — 3 with
macrosporocarp and rest with microsporocarp.
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Fertile fronds:September — March

Exiccatus:Mahananda Barrag&nurag & AP Das0309,dated 26.1.2011; Kathambari Beel,
Anurag & AP Das0761,dated 03.09.2014.

Satus Abundant.

Local Distribution Water bodies throughotierai & Duars.

General Distributionindia, Malay Bangladesh, Myanmar

Salvinia natins(LinnaeusAllioni, Fl. Pedemont. 2: 289. 1785; J.Baker Handb. FerAllies, 135.
1887; Prain, Beng. PI. 2: 96. 1903; Gheshl, PterFl. East. Ind. 1: 18§2004; Chowdhury & Das,

Pl. 9(1): 20. 2019Viersilea natan&innaeus, Sp. Pl. ed. 2: 1099. 1782alvinia verticillataRoxburgh
exGriffith, Calc. JourNat. Hist. 4: 469. 1844; Gfith, Calc. JourNat. Hist. 4: 24, t. 18 — 20. 1845.

[PLATE 4.18. Figs. 99]

Free floating ferns, rhizome haityppermost frond flat, ovate to oblong, upper surface with
hooked papillae, stalk hairgporocarps arise from nodes, globose, haartains 25
microsporangia in each.

Fertile fronds:November— March

Exiccatus:GajoldobaAnurag & AP Das0383,dated 08.03.2012; Mahananda Barr@geirag
& AP Das0638,dated 13.1.2013.

Satus Abundant.
Local Distribution Water bodies throughotierai & Duars.
General Distributionindia, EuropeAsia,Africa and NorthrAmerica.

BLECHNACEAE Newman, Hist. Brit. Ferns, ed. 28. 1844. [Chain fern family]

BLECHNUM Linnaeus, Sp. Pl. 2: 1077. 1753

Blechnum orientalelinnaeus, Sp. Pl. ed. 1, 2: 1077. 1753; R.H. Beddome, Handb. Ferns Brit. Ind.
132.1.66. 1883; Singtt Panigrahi, Fern & FernAllies Arun. Prad. |. 206 — 207. 200&splenium
orientale(Linnaeus) Bernhardi, in Schrad. Jdl.801 (1): 17. 1802.

Rhizome erect, apex densely paleaceous. Fronds tufted, pinnate, caudate acuminate. Stipes up to 4(
cm long, paleaceous at base, thick, auricles severapaill; lamina 120 cm long, pinnae alternate,
spreading, entire. Sori costal, elongated, indusium long, ndmrown.

Fertile fronds September — January

Exiccatus:GajoldobaAnurag & AP Das0163,dated 12.09.2010; Doumahoni Be&hurag &
AP Das0524,dated 12.06.2013.

Satus Common.
Local Distribution In most of the wetlands of the study area.

General Distributionindia, Sri Lanka, Nepal, Bhutan, Bangladesh, China, Myariaiand,
Indonesia, Malaysi&ustralia.

DRYOPTERIDACEAE Herter Revista Sudamdgot.9: 15. 194%0om.cons[Wood fern family]
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Key to the genera:

la. Pinnules simple at base, subsessile, oblique, deltoid, serrations acute .... Dryopteris
1b. Pinnules with a lateral lobe, sessile, oblong, serrations finely acuminate Polystichum

DRYOPTERIS Adans, Familles des Plantes 2. 1763
Key to the species:
la. Rhizome creeping, densely scpbte brown; leaves bipinate; sori 3 or 4 pair®. filix-mas
1b. Rhizome erect, sparsely scdiyrk brown; leaves tripinnate; sori 2 or 3 pair®. sikkimensis
Dryopteris filix-mas(Linnaeus) Schott, Gen. Fd. PI. 9. 1834; SingbtPanigrahi, Fern & Fern —
Allies Arun. Prad. . 285, 2003olypodium filix-mag.innaeus, Sp. PI. 1090. 1753.

Creeping rhizome with dense scaly apex, scales pale brown, ovate-lanceolate. Lamina oblong-lanceolate,
widest at middle, bipinnate, gradually narrowed toward base, acuminate, base truncate, shortly stalked.
Sori 3 or 4 pairs on each pinnule.

Fertile fronds July — December

Exiccatus:GajoldobaAnurag & AP Das0160,dated 12.09.2010; Doumahoni Be&hurag &
AP Das0517,dated 12.06.2013.

Satus:Common.

Local distribution:In most of the wetlands of the study area.

General distributionindia, China, Pakistan, NEghanistan, Kazakhstan, Russia 8iberia); SW
Asia (N Iran), Europe, Northmerica.

Dryopteris sikkimensigBeddome) O. Kuntze., ReBen. Pl., 2, 813, 189Rolystichum sikkimensis
R.H. Beddome, Ferns Brit. India, t. 127, 1886lystichum sikkimend®.H. Beddome, Ferns Brit.
India 1: 127. 1866.

Erect rhizome short and sparsely scaly; scales dark brown, ovate — lanceolate. Lamina herbaceous,
glabrous, ovate, tripinnate — pinnatifid, acuminate, shortly stalked, base symmetrical, rounded-truncate,
veins slightly visible. Sori 2 or 3 pairs, 1 sorus on each segment

Fertile fronds August — December

Exiccatus:Gossaihat BeeAnurag & AP Das0279,dated 14.07.20t Doumahoni BeeAnurag
& AP Das0528,dated 12.06.2013.

Satus:Abundant.
Local distribution:Water bodies throughotierai & Duars.
General distributionindia, Bhutan, Bangladesh, China and Pakistan.

POLYSTICHUM A.W. Roth,Tent. Fl. Germ. 3: 31, 69. 1799, nom. Cons.

Polystichum lentum(D. Don) Moore, Ind. Fil. 86: 95. 1858; Hara, Fl. East. Himal. 1: 480. 1966;
SinghetPanigrahi, Fern & FernAllies Arun. Prad. I. 299 — 301. 200&spidium lentund. Don,
Prod. Fl. Nepal.4. 182Polystichumauriculatumvar. subbipinnatun{Hooker) R.H. Beddome
Ferns Brit. India, pl. 136. 18680lystichum auriculatunaar. lentum(D. Don) R.H. Beddome,
Handb. Ferns Brit. Ind. 204. 1883.
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Rhizome erect, short, paleaceous, curve, teeth dark bropas &ensely scalgscending. Lamina 20
—35 cm, pinnae 20 — 40 pairs, basal pair strongly reflexed and slightly reduced or equal, sessile, sub-
opposite. Sori dorsal on basal acroscopic vein, entire, peltate, deciduous.

Fertile fronds August — December

Exiccatus:Gossaihat Beenurag & AP Das0280,dated 14.07.201
Jatus:Rare.

Local distribution:Found in few wetlands of the study area.
General distributionindia, Nepal, Bhutan.

GLEICHENIACEAE (R. Brown) Presl, Rel. Haenk 1(1): 70. 1825

DICRANOPTERIS Bernahardi, Schrad. Neu. JoBot. 1(2): 38. 1905

Dicranopteris linearis(Burmanf.) Underwood in BullTorrey Bot. Cl., 34: 250. 190Holttum,
Reinwaditia4: 275, 1957; Holttum, FI. Males. S2rl.: 33, 195%lehra & Bir, Pterid. Fl. Darjeeling &
Sikkim Him. 122. 2008; SingttPanigrahi, Fern & FernAllies Arun. Prad. |. 313 —314. 2005; Ghesh
al., PterFl. East. Ind. 1: 21, 2004 Polypodium lineagBurmant., Fl. Indica: 235T. 67. F2. 1768.

Rhizome wide creeping. Fronds large, forming thickets; stipes stout, brown, lanceolate, deeply lobed,
ultimate-pinnae ca 30 x 7 cm, lanceolate, gradually acuminate, base unequal. Ultimate-lobes oblong, 4
—5 mm wide, entire and incurved. Sori round, dorsal, exindusiate, sub-basal.

Fertile fronds July — September

Exiccatus:Gossaihat BeeAnurag & AP Das0286,dated 14.07.20% GajoldobaAnurag &
AP Das0382,dated 08.03.2012.

Satus Rare.
Local Distribution In few wetlands such as Mahananda Barrage, Gossaihat Beel etc.

General Distributionindia:West Bengalissam, SikkimArunachal Pradesh, Manipivieghalaya,
Mizoram, Nagalandripura, South Indiafropical and sulbropicalAsia, MalaysiaAustralia.

THEL YPTERIDACEAE Ching ex Pichi-Sermolli ikVebbia 24: 709. 1970. [Marsh fern family]
THEL YPTERIS Schmidel, Icon. PI., Ed. Keller 3, 45. 1763

Thelypteris rectangularigZollinger) B.K. Nayer & S. Kaur in Comp. R.H. Beddome, Handb. Ferns
Brit. India 72. 1974; Kaur & Chandra in New Botanist 12: 106. 19Bfgjhet Panigrahi, fern & fern —
alliesArun. Prad. Il. 762. 200®0lypodiunrectangulae Zoll. SystVerz. 37, 48. 1854.

Rhizome short, sub-erect. Fronds clustered. Lamina narrowly oblong-lanceolate slightly tapering and
with pinnate-pinnatifid pinnae. Lateral veins simple or occasionally forked. Sori subortiouterat
middle or near tips of lateral veins, 2 — 4 pairs per segment.

Fertile fronds October — January

Exiccatus:Mahananda Barrag&nurag & AP Das0643,dated 13.1.2013; Kathambari Beel,
Anurag & AP Das0765,dated 03.09.2014.

Satus Common.
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Local Distribution Found in few wetlands of the study area.

General Distributionindia, Bhutan, Nepal, Malaya, Indonesia, Myanmar

WOODSIACEAE Herter Revista SudamdBot. 9: 14. 1949

DIPLAZIUM Swartz, JouBot. (Schrader) 2: 461. 1801

Diplazium esculentunfRetzius) Swartz in Schragdour Bot. 1801 (1): 312. 1803; R.H. Beddome,
Handb. Ferns Brit. Ind. 192. 1883; SirgjiPanigrahi, Fern & FernAllies Arun. Prad. I: 161. 2005;
Nair et al, Jour Econ.Tax. Bot. 16(3): 506. 199emionitis esculent®etz., Obs. Bot. 4: 38.
1791.

Vernacular Namédheki-shak

Marshy or sometimes terrestrial herbs; rhizome erect, stipes tufted and sparsely scaly at base, glabrous
above, purplish band on stipes and rachis; lamina deltoid, acuminate, truncate, bipinnate; pinnae narrowly
deltoid; sori linearall along the veins.

Fertile fronds:July — February

Exiccatus:GajoldobaAnurag & AP Das0144,dated 12.09.2010; Doumahoni Befhurag &
AP Das0220,dated 02.02.201

Satus Abundant.
Local Distribution Water bodies throughotierai & Duars.
General Distributionindia, Bangladesh, China, and Malaysia.
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4.3.2ANGIOSPERMS

For the systematic arrangement of the recofaigiibspermic families from the wetlandsT@frai &
Duars olWest Bengal, Classification APG Ill system of classification (Cha&eReveal 2009) has
been followed.

Angiosperms
Basal angiosperms
Order: Nymphaeales

NYMPHAEACEAE SalisburyAnn. Bot. 2: 70. 1805

Key to the Genera:
la. Leaves round, prickly present; flower epigynous, seed black broad ........... Euryale
1b. Leaves cordate, prickle absent; flower hypogynous, seed minute, red ... Nymphaea

EURYALE SalisburyAnn. Bot. 2(1): 78. 1805

Euryale feroxSalisbury in Koeing & Sims, ed\nn. Bot. 2: 74. 1805; Hooké&rFl. Brit. Ind. 1: 15.
1872; Prain, Beng. PI. 1: 140. 1903; Misra in Shagtad, Fl. Ind. 1: 427. 1993; Cookgua.Wetl.

Pl. Ind. 275. 1996. [PLATE 4.17. Figs. 96]
Vernacular Namévlakhna

Perennial, much spinyooted with floating leaved aquatic herbs. Rootstock short but thick. Leaves
floating with long petiole, entire, orbicul&lowers blue or violet, epigynous; sepals 4, spiny; petals
numerous; ovary 8 —ovuled, stigma discoid, depressed, concave; ovuBeEsfgwiuch spinyembryo

small remains embedded in endosperm.

Flowers & Fruits: April — June

Exiccatus:Doumohani BeelAnurag & AP Das0496,dated 12.06.2013.
Jatus Rare.

Local Distribution Found only in Doumohani Beel and its adjoining areas.
General Distributionindia, Bangladesh, Nepal, Bhutan and China.

NYMPHAEA Linnaeus, Sp. PI. 1: 510. 1753
Key to the Species:

la. Lamina entirAnther with appendages ................cocovveieennn. 2

1b. Lamina margin toothed; anther without appendages...................... 3

2a. Flowers not subrmged, appendages yellpstigma rays 8 —30 ...........ocvveneen. N. nouchali
2b. Flowers slightly submerged, appendages blue, stigmarays7................. N..abhayana

2. FIOWEIS WHIte ..o e e e N. pubescens
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Nymphaea abhayanA. Chowdhury & M. Chowdhurysp. nov[Plate No. 4.1]

Annual submerged. Lamina round-ovate; base peltate, notch not riched to petiole, margin entire; lamina;
shape & size: Round-Ovate & 13 x16 (18) cm. base deeply cordate and basal lobes parallel to contiguous.
TextureThin, delicate, abaxially glabrous, siny scarcely peltate. Colour: Bluish-purple. Flowers floating,
5—6 cmindiam. Sepals 4; 3.7 —4 cm, x 0.8 — 1.2 cm, prominently veined. Petals 7; transition to
stamens regulaBluish-purple, broadly lanceolate, oblong, or obovate, 2.9 (3.5) x 0.5(0. tponerts;

filament of inner & outer stamens slightly wider than antt#(5+4+4), 0.5 cm Ige, outer stamen, 0.8

cm inner stamew\ppendage; anthers connective apically appendaged, elongatel, deep blue, 0.01 —
0.6cm. Carpels completely united, walls between locules of ovary single. Stigmarays 7.

Flowers & Fruits: October — December

Exiccatus:Type: INDIA : Gorumara National Park, JalpaigWest BengalChowdhuy etal.,
01631, dated 16112014 (Holotypus: CAL)YChowdhuy etal. 01633 (Paratypus: NBU).

Satus:Rare
Local Distribution:In only one forest wetland of the study area.

General Distributionindia [sub-Himalayan Duars West Bengal]

Nymphaea nouchaliBurmantf., Fl.Ind.120. 1968yan Royen in Nova Guinea 81Q f. 1962;
Cook,Aqua.Wetl. Pl. Ind. 274. 199®&ymphaea stellat&illdenow Sp. PI. 2:153. 1799; Prain,
Beng. PI. 1: 213. 1903.

[PLATE 4.3. Figs. 2]
Vernacular Namé\eel Padda

Annual, rooted and floating leaved herbs. Rhizomes attached to bottoiractaga ovate to sub-
sagittate, deeply cordate with sharply minute tooth, bright green and glabrous above, pubescent beneath.
Flowers blue; anthers without appendage; stigmatic rays with clubbed appendages. Seeds ellipsoid or
subglobose, longitudinally striate, green.

Flowers & Fruits:September — December

Exiccatus:Mahananda Barrag@nurag & AP Das0645,dated 13.1.2013; Gajoldob&anurag
& AP Das0733,dated 03.09.2014.

Satus Less common.
Local Distribution Throughout the study area.
General DistributionIndia,Africa and S.EAsia.

Nymphaea pubescerWilldenow, Sp .Pl. 2: 154. 1799; CookAqua.Wetl. Pl. Ind. 275. 1996.
Nymphaea lotusar. pubescengWilldenow) Hookerf. & Thomson, Fl. Ind. 1: 241. 1855, & in
Hookerf, Fl. Brit. Ind. 1: 4. 1872. [PLATE 4.3. Figs. 3]
Vernacular Name3apla, Saaluk

Large aquatic herbs. Lamina quite entire, sometime sinuate-toothed. Flowers 5-15 cm, rose, white or
variously coloured; floating on by long radical spaces; sepals obtuse, white-ribbed dorsally; petals acute
or tapering at both the ends; stigma rays terminating in short horns.

Flowers & Fruits:September — January
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PLATE — 4.1: Nymphaea abhayanaA. Chowdhury & M. Chowdhury,sp. nov. A.
Habitat;B. Flower and leaf in the habita€. Petals;D. Stamens
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ExiccatusMahananda Barrag&nurag & AP Das0334,dated 26.1.2011; GajoldobaAnurag &
AP Das0734,dated 03.09.2014.

Jatus Common.

Local Distribution Throughout the study area

General DistributionIndia, Bangladesh, Malayskdrica, Java, Philippines, Hungary

Nympheae rubra&RoxbughexAndrews, Bot. Rep. 8(104): t. 503. 1808; Prain, Beng. PI. 1: 213. 1903;
Mitra & Subramanyam in Bull. Bot. Sumwnd. 24: 83. 1983; Cookgua.Wetl. Pl. Ind. 275. 1996.

PLAE 4.3. Figs. 1]
Vernacular Name:al sapla, Lal Saaluk

Large aquatic herbs. Lamina quite entire, sometime sinuate- dentate, reddish, at first dark red both
surfaces, turning greenish above with age. Flowers hermaphrodite,musually crimson red. Petals 16-25;
stamens 55-80; Filaments of nearly inner two third stamens with a dark puplish band near base.

Flowers & Fruits:October — February

Exiccatus:DoumahoniAnurag & AP Das0219,dated 02.02.201

Satus Common.

Local Distribution Throughout the study area.

General DistributionIndia (throughout the plains), Sri Lanka, Myanyiaiwan,Thailand, Loas,
Cambodiayietnam, Malaysia, Indonesia, Philippines.

Magnoliids

Order: Piperales

PIPERACEAE Giseke, Prael. Ord. Nat. PI. 123. 1792

Key to the Genera:
1a. Climbing; flowers unisexual; anthers ellipsoid, ovary ovoid..............c..............Piper
1b. Not climbing; flowers bisexual; anthers sub-globose, ovary ellipsoidal ..... Peperomia

PIPER Linnaeus, Gen. Pl. ed. 1. 333. 1737

Piper longumLinnaeus, Sp. Pl. 1: 29. 1753; FIl. Brit. Ind 5: 83; Prain, Beng. PI. 2: 893. 1903; FI.
Bhut. 1(2): 348. 1984.

Dioecious climbers; pubescent when yourtign® flexuous. Lamina sessile, densely glandodese

cordate, slightly incurved; sometimes basal lobes overlapping in upper leaves, slightly unequal. Spikes
leaf-opposed, recurved. Spikes peduncled; bracts suborlsoutatimes slightly cuneate, stalk short;
stamens 2; filaments very short; anthers ellipsoid; ovary ovoid, partly connate to rachis; stigmas 3,
ovoid, acute. Drupes globose, apex umbonate.

Flowers & Fruits:July — October

Exiccatus:GajoldobaAnurag & AP Das0119,dated 12.09.2010; Kathambari Beshurag &
AP Das0730,dated 03.09.2014.

Satus Less common.
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Local Distribution In few wetlands of the study area.

General Distributionindia, Sri Lanka, Nepal, China, Malaysia afetnam.

PEPEROMIA Ruiz. & Pavon, Fl. Peru¥rodr8. 1794

Peperomia pelluciddLinnaeus) Kunth, NavGen. Sp. 1: 64. 181Brain, Beng. Plants 2: 894.
1903;Grierson & Long, Fl. Bhut. 1(2): 345.19&2iper pellucidumLinnaeus, Sp. PI. 1: 30. 1753.

Annual succulent glabrous herbs. Stems glabrous branched, erect or ascending. Petiole 1 —2.5 cm;
lamina glabrous, broadly ovate, acute, cordate at base. Spikes terminal, bracts subArieedgr
sub-globose. Ovary ellipsoidal with short penicillate stigma.

Flowers & Fruits:March — November

Exiccatus:Mahananda Barrag@nurag & AP Das0646,dated 13.1.2013.

Satus Abundant.

Local Distribution Throughout the study area.

General DistributionNative to tropical North and Soudmerica.Widely naturalized.

4.3.3. Monocots — Monocotyledon

Order: Acorales
ACORACEAE Martinoy, Bota. Prot., 182(Sweet flag family]
ACORUS Linnaeus, Sp.Pl.1:324.1753

Acorus calamud.innaeus, Sp. PI. 324. 1753; HookeFl. Brit. Ind. 6: 555. 1893; Noltie, Fl. Bhut.
3(1): 158. 1994; Cooldqua.Wetl. PI. Ind. 51, 1996Acorusangustatuskafinesqueiutik. Bot.
196. 1840. [PLATE 4.17. Figs. 95]

Vernacular Namé3och(Bengali),Bojo (Nepali)

Erect with creeping rhizomes, perennial, marshland herbs. Leaves unifacial, ensiform, erect with a
prominent midrib, with acute apex. Spadix appears laterally on foliage leaf. Flowers bisexual, tri-merous;
perianth segments 6. Stamens 6 with linear filament. Ovary hexagonal-cylindrical with 2 — 3 locules.

Flower & Fruits: May —August

Exiccatus:Mahananda Barrag@nurag & AP Das0065,dated 12.05.2010; Magurmari River
(NBU), Anurag & AP Das01612,dated 12.07.2013.

Satus Less Common.

Local Distribution In Magurmari RiverMhananda Barrage and Ggajoldoba.
General DistributionIndia,Asia, Europe, NortAmerica.

Note Sometimes grown as a medicinal plant.

Order: Alismatales
ALISMA TACEAE VentenatTabl. Regn&eg., 2: 157. 1799

Key to the Genera:

la. Stamens 8 or 9, or numerous, filaments flattened; stigmas sessile, carpels 6 — 9 or numerous
crowded in head; terminal umbels; involucres bracts present...... .............. 2
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1b. Stamens 3 to numerous; style present; carpels few to numerous; racemes, panicleulate or

umbels; involucres bractsabsent ... 3

2a. Lamina lanceolate to oblanceolate; petals white; stamens 8 or 9, carpels 6 — 9, pedicels
5] 1= 0 = Butomopsis

2b. Lamina ovate to suborbiculate; petals yellowish; stamen numerous; carpels numerous;
pedicels thiCk ... ... Limnocharis

3a. Inflorescences unbranched, flowers unisexual or polygamous............... Sagittaria

3b. Inflorescences much branched, flowers bisexual ............................. Caldesia

SAGITTARIA Linnaeus, Sp. PI. 2: 993. 1753
Key to the Species:

la. Plants with floating leaves, lamina cordate, stolons absent ............ S.guayanensis
1b. Plants with emergent leaves, lamina hastate or sagittate stoloniferous ............ 2
2a. Lamina sagittate, sepals not recurved, achenes lanceolate ...... ...... S..sagittifolia
2b. Lamina hastate, sepals recurved, achenes oblanceolate .................... S..latifolia

Sagitaria guayanensidHumboldt, Bonpland & Kunth, Noxen. Sp.1: 250. 1815; HooKerFl.
Brit. Ind. 6: 561. 1893; Prain, Beng. PI. 220. 1903; Rao &erma in Bull. Bot. Survnd. 18 (1 -4):
39. 1976; Guha Bakshi, FI. MuDist. 343. 1984; Cooljqua.Wetl. Pl. Ind. 39, 1996agittaria
guanyanensialsumboldt, Bonpland & Kunth ssjappula(D. Don) Bogin in Mem. NY. Bot. Gard.
9:192.t. 5. 195Fchinodousguayanensigkunth) Grisebach, Fl. BritV. 1. 505. 1862.

[PLATE 4.5. Figs. 15]

Fleshy aquatic or marshy rosette herbs. Petioles up to 40 cm long. Lamina floating, heart shaped,
obtuse or rounded, base cordate. Scapes erect, 16-35 cm, 2 — 5 whorls of 2 — 3 flowers. Bracts 3 in
each whorl; upper flowers male and lower ones bisexual; sepals broadly triangular; petals white, ovate.
Stamens 8 — 12. Carpels numerous; achenes numerous, elliptic.

Flowers & Fruits: September — February

Exiccatus:GajoldobaAnurag & AP Das0136,dated 12.09.2010; Mahananda Barr@geirag
& AP Das0571,dated 13.1.2013.

Satus Abundant.
Local Distribution Water bodies throughotierai & Duars.
General Distribution Throughout India; China, Malaysr,stralia.

Sagittaria sagittifoliaLinnaeus, Sp. PIl. 993. 1753; HooKerFl. Brit. Ind. 6: 561. 1893; Rao &
Verma in Bull. Bot. Surdnd. 18 (1 —4): 39. 1976; Deb, Ftipura 2: 347. 1983; Prain, Beng. PI. 2:
1120. 1903; MajumdaBull. Bot. Soc. Bengal 19: 15. 1965; Noltie, Fl. Bhut. 3(1): 164. 1994; Cook,
Aqua.Wetl. Pl. Ind. 39, 1996 agittaria sagittarial hunbeg, Fl. Jap. 242. 178Alismasagittaria
Stokes, Bot. Mat. Med. 2: 335. 18agittariaaquaticaLamarck, Fl. Frang. 2: 197. 1779.

[PLATE 4.5. Figs. 13]

Aquatic or marshy land erect, fleshy stoloniferous herbs. Petiole erect 22 — 45 cm long, lamina sagittate,
acute. Scape 10-40 cm long. Flowers unisexual, 1 — 3 flowered in each whorl. Sepals ovate-triangular;
petals whitish purple. t&mens numerouachenes lanceolate & in globose heads.



Enumeration : Monocot53
Flowers & Fruits:March — September

Exiccatus:Mahananda Barrag&nurag & AP Das0066,dated 12.05.2010; Gossaihat Beel,
Anurag & AP Das0410,dated 17.08.2012.

Satus Abundant.
Local Distribution Water bodies throughotierai & Duars.
General DistributionPlains of India, NAsia, N.America, Europe.
Sagitaria latifolia Willdenow, Sp. Pl. 4(1): 409. 1805agittalatifolia (Willdenow) Nieuwl. Amer.
Midl. Natur. 3: 21. 1913SagittariaesculentadHowell, FI. N.W. Amer. 1: 679. 1903.
[PLATE 4.5. Figs. 14]

Aquatic or marshy land perennial herbs, corms present. Petiole erect trialaguilaa hastate,
Inflorescences racemes, rarely panicles, of 3—7 whorls, bracts connate. Flowers white; sepals recurved,
pistillate, pedicellate, sterile stamens abgetienes oblanceolate in globose heads.

Flowers & Fruits March — July

Exiccatus:GajoldobaAnurag & AP Das0343,dated 08.03.2012.
Jatus Rare

Local Distribution In Gajoldoba of Duars.

General distributionMexico; CentraRmerica, Soutmerica.

Note Present collection forms a new record for the main land of India. This species has been
recommended as an excluded species from the Himalayas by C.D.K. Cook in 1996.

CALDESIA Parlatore, FI. Ital. 3: 598. 1860

Caldesia parnassifoligBassiex Linnaeus) Parlatore, Fl. Ital. 3: 599. 1860; Shaetal, Fl.
Karnataka 299. 198¥%ermaet al, Fl. RaipuyDurg, and Rajnandgaon 398. 1985; Karthikegtal
Fl. Ind. Enum. (Monoc.) 2. 1989; Guha & Mond&ktl. Phytd. 86, 200Blisma parnassifoliunBassi
exLinnaeus, Syst. Nat., ed. 12, 3: 230. 178Bsma. eniformeD. Don, Prod. Fl. Nepal 22. 1825;

Hookerf., Fl. Brit. India, 6: 560. 1893; Prain, Beng. Pl. 219. 1903 [PLATE 4.5. Figs. 18]

Aquatic, perennial, rhizomatous creeping herbs. Petiole 5— 80 cm, lamina ovate-elliptic or sub;orbicular
obtuse, base deeply cordate. inflorescences paniculate, much branched 20 — 30 cm. Flowers 3-verticillate;
pedicels 2.5 -5 cm. Sepals persistent, ovate. Petals ovate, larger than sepals. Stamens 6. Carpels 5
10.Achenes elliptic.

Flowers & Fuits: April — November

Exiccatus Gossaihat BeeRnurag & AP Das0175, dated 14.07.201
Status: Rare.

Local Distribution Only found in Gossaihat Beel of Duars.

General distributionindia, Japan, Korea, Nepal, Pakistan, Ru$sialland,VietnamAfrica,
Australia, Europe.

BUTOMOPSIS Kunth, Enum. PI. 3: 164. 1841



Enumeration : Monocotb4
Butomopsis latifolia(D. Don) Kunth, Enum. PI. 3: 165. 1841; Noltie, FI. Bhut. 3(1): 163. 1994;
Cook,Aqua.Wetl. Pl. Ind. 247, 1996; Guha & Mond®etl. Phytd. 103, 200®8utomus latifolius
D. Don, ProdrFl. Nepal. 22. 1828utomudanceolatugkoxbugh,Fl. Ind. 2: 315. 183Butomopsis
lanceolata(Roxburgh) Kunth, Enum. PI. 3: 165. 1841; Hodké¥l. Brit. India, 6: 562. 1893; Prain,
Beng. PI. 2: 120. 1903Tenagocharis latifoligD. Don) Buchenau iAbh. NaturwVer. Bremen, 2:
6. 1868. [PLATE 4.5. Figs. 17]

Marshy land erect herbs, Petiole up to 19 cm; lamina lanceolate-oblanceolate, 4 — 13 cm long, acute or
obtuse, base cuneate. Scapes up to 30 cm long, Sepals 3, broadly elliptic to obovate. Petals 3, thin,
white. Samens 9. Carpels 6 -Achenes 8 — 12. Seeds broadly elliptic-oblong.

Flowers & Fruits:March — October

Exiccatus:Mahananda Barrag&nurag & AP Das0053,dated 12.05.2010; Gossaihat Beel,
Anurag & AP Das0460,dated 17.08.2012.

Jatus Less common.
Local Distribution Found in Mahananda Barrage, Gossaihat Beel, Gajoldoba etc.
General Distributionindia, NepallropicalAfrica, Tropical SEAsia, NAustralia.

LIMNOCHARIS Bonpland in Humboldt & Bonpland, Rlequin. 1: 16. 1807.

Limnocharis flava(Linnaeus) BuchenaAph. NaturwissVereins Bremen. 2: 2. 1869; Cogkjua.
Wetl. PI. Ind. 248, 199@&\lisma flavunmi_innaeus, Sp. PI. 1: 343. 1753.

Leaves radical; Petiole trigonous, stout; lamina ovate-suborbiculate, veins 9 — 13, parallel, obtuse or
retuse, base obtuse or cuneate. Scapes upper trigonous, umbels 2 — 14-flowered; bracts green, orbiculal
Pedicels 2 — 6 cm. Petals pale yellow but black at base, broadly ovate to rhomboidal, apex rounded.
Stamens numerous, shorter than petals. Carpels numerous, yellowish green; fruits clustered, suborbicular;
seeds brown.

Flowers & Fruits:March — May

Exiccatus:Mahananda Barrag&nurag & AP Das0079,dated 12.05.2010; Gajoldol#nurag
& AP Das0376,dated 08.03.2012.

Satus Rare.
Local Distribution In Mahananda Barrage & Gajoldoba Beel@fai & Duars.

General DistributionIndia, China, Centréimerica, NortlAmerica, SoutAmerica, naturalized
throughout S and SA&sia.

APONOGETONACEAE PlanchonBot. Mag. 82: 4894. 1856pm. cons.

APONOGETON Linnaeud., Suppl. Pl. 32, 214. 1782

Key to the species:
la. Spathe persisting during anthesis; perianth segments falling off after flowefingndulatus
1b. Spathe falling off before anthesis; perianth segments persisting after flowering............... 2
2a. Leaves submerged, long appendages; spathe 4 —6 cm long ...... A.appendiculatus



Enumeration : Monocot®5
2b. Leaves submerged and floating, without appendages ............cocveeviiiiiiiiiiieenenn. 3

3a. Perianth segments yellow; fruits less than 4 mm long; anthers yellow .. A.lakhonensis

3b. Perianth segments white, pink, violet or purple; fruit over 4 mm long; anthers violet ...... 4
4a. Follicles 1 — 2 seeded, smooth with a short terminal beak ....................... A.crispus
4b. Follicles 4 — 8 seeded, smooth with averylongbeak ..............cccccvveeeee A.natans

Aponogeton undulatufkoxbugh, Fl. Ind. ed. Carey: 211. 1832; Prain, Beng. PIl. 2122. 1903;
Guha Bakshi, FI. MuDist. 345. 1984; Henmtal., Fl.Tamilnadu. 3: 61. 1989; Karthikeyanal, FI.
Ind. Enum. (Monoc.) 5. 1989; Codkgua.Wetl. PI. Ind. 49, 1996; Guha & Mond&letl. Phytd.
124, 2005 Spathium undulaturfRoxbugh) Edgewarth, Cale. JouB: 504. 18430uvirandra
undulata(Roxbugh) Edgewarth in Hooker Lond. JoBot., 3: 404. 1844.

Aquatic monoecious herb. Leaves sub-merged, rarely floating, subulate, undulate, cuneate, base cuneate
Spathe persisting; flowers small; perianth segments yd#itivvg off after flowering, tepals 2; stamens
6; carpels 3. Fruits 2 — 3 mm with short terminal beak.

Flowers & Fruits: August — December

Exiccatus:GajoldobaAnurag & AP Das0147,dated 12.09.2010; Mahananda Barrage,
Anurag & AP Das0599,dated 13.1.2013.

Satus Common.
Local Distribution Almost throughout the study area.
General DistributionIndia, Bangladesh, Malaysia, Mayanmar

AponogetorappendiculatudH. Bruggen in Blumea, 16: 265. 1968; Bennet, Fl. Howrah. 25. 1979;
Bhagawan in Henrgt al, Fl. Tamilnadu. 3: 61. 1989; Karthikeyanal, Fl. Ind. Enum. (Monoc.) 4.
1989; CookAqua.Wetl. Pl. Ind. 47, 1996; Guha & Mond#letl. Phytd. 14, 2005.

Aquatic herbs. Roots fibrous. Leaves submerged; lamina lanceolate, much undulate, narrowly acuminate,
cuneate at base, distinct midrib with 4 parallel veins. Spikes up to 15 cm long. Spathes 4 — 6 cm.
Flowers small; tepals 2, white; stamen 6. Carpels 3; fruits terminally beaked. Embryo very unusual, with
awhorl of linear tortuous appendages of 3—5 mm long

Flowers & Fruits:July — November

Exiccatus:Gossaihat Beenurag & AP Das0255,dated 14.07.201
Jatus Rare.

Local Distribution Stagnant water bodies dérai.

General DistributionAsia-Tropical, Indian Subcontinent.

Aponogeton lakhonensi8. Camus, Notul. Syst. 1: 273. 1910; Fl. Gen. Indo Chine, 6: 1226. 1942;
van Bruggen, Blumea, 18.2: 479. 1970; Karthikeyan et al., Fl. Ind. Enum. (Monoc.) 4. 1989; Cook,
Aqua.Wetl. PI. Ind. 48, 1996.

Rhizome elongated, up to 2 cm. Petiole 8 — 13 cm in submerged leaves and 30 — 55 cm in floating
leaves; lamina narrowly ovate to lingantire, apex rounded, base rounded, herbaceous, with 7 -9
primary veins at base. Inflorescence 4 — 5.5 cm long, pedunculate. Flowers bisexual; perianth segments
2, slightly obovate; stamens 6. Carpels slightly united near base; fruits ovoid.
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Flowers & Fruits:July — October

Exiccatus:Doumahoni BeelAnurag & AP Das0549,dated 22.08.2013.

Jatus Rare.

Local Distribution Stagnant water bodies of Duars.

General Distributionindia, ChinaThiland, Indonesia/ietnam.

Aponogeton crispudhunbeg, NovGen.4: 73. 1784; Hookér, Fl. Brit. Ind. 6: 564. 1893 PP

Prain, Beng. PI. 2: 845. 1903; Datta & Majumdaull. Bot. Soc. Beng. 20 (2): 22. 1966; Cook,
Aqua.Wetl. PI. Ind. 48. 1996.

Perennial, submerged, stoloniferous aquatic herbs. Leaves submerged, translucent. Flowers white, bisexua
on long scapes; parianth segments longer than mature carpel. Follicles 1 — 2 seeded.

Flowers & Fruits: September — February

Exiccatus:.Doumahoni BeelAnurag & AP Das0209,dated 02.02.20t Mahananda
BarrageAnurag & AP Das0337,dated 26.1.2011.

Satus Common.

Local Distribution Throughout the study area.

General DistributionIndia; Native to Sri Lanka.

Aponogeton nans(Linnaeus) Engler & Krause, Engler Pfreich. 2ZU:1906; MajumdaBull. Bot.
Soc. Beng. 19 (1): 15. 1955aunrus natand.innaeus, Mantissa. 2: 227. 1767; Cobfya.Wetl.

Pl. Ind. 48. 1996; Guha & MondaMetl. Phytd. 124, 2005Aponogeton monostachylisinaeud.,
Suppl. 214. 1781 (unonostachopHookerf., Fl. Brit. Ind. 6: 564. 1893; Prain, Beng. PI. 2: 845. 1903.

[PLATE 4.5. Figs. 19]

Aquatic, perennial, stoloniferous herbs; scapigerous. floating leaves oblong to linear lanceolate, cuneate,
base cordate or cuneate. Submerged leaves lanceolate. Spikes densly flowered, petals 2; stamens ¢
carpels 3. Fruits with long terminal beak.

Flowers & Fruits:July — January

Exiccatus:Gossaihat BeeAnurag & AP Das0436,dated 17.08.2012; Mahananda Barrage,
Anurag & AP Das0581,dated 13.1.2013.

Satus Abundant.
Local Distribution Stagnant water bodies ®érai & Duars.
General Distributionindia, Sri LankaJropicalAsia,Africa.

ARACEAE A.L.de Jussieu, Gen. Pl. 23.1789

Key to the Genera:
la. Plantsarmed .......ccoooiiiiiiii e e ST
1b. Plantsunarmed .........cooovi i 2
2a. Plantsfreefloating ..........c.oooiiii i 5
2b. Plants rooted to soil, semi-aquatiC ...... .....ccovieieiiiiiiiiiieieae . 3
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3a. Flowers and leaves appears simultaneously; leaf 3—5 lobed or patrtite ........ Typhonium
3b. Flower and leaves not appearing simultaneously; entire ...................... 4

4a. Plants large; lamina triangular with prominent basal lobes, long petiolate; ovules rGafgcasia
4b.Plants small; lamina linear-lanceolate, sessile; ovule few.............cccc.e... Cryptacoryne
5a. Leaves normal, arial, with prominent venation; spadix with normal spathe .......Ristia..
5b. Plants highly reduced; flat and lower part touching water .................... 6

6a. Frond rootless; MINULE .........ooiieiii i e e Wolffia
6b. Frond rotted; comparatively larger ..........c.ccooviii i, 7

7a. Fronds with one root; both sides green ..., Lemna
7b. Fronds with many root; lower side purple ..o Spirodella

COLOCASIA Schottin Schott & EndlicheMelet. Bot. 18. 183Zom. cons

Colocasia esculemt(Linnaeus) Schott in Schott & Endlichéelet. Bot.18. 1832; CooRqua.

Wetl. Pl. Ind. 51, 1996; Haet al,Enum. FI. PI. Nap. 1: 91. 1978. Panda & Das, Fl. Sambalp. 386.
2004.Arum eculentumLinnaeus, Sp. Pl. 965. 1753olocasia antiquarm Schott in Schott &
Endlicher Melet. Bot. 18. 1832; Hookér, Fl. Brit. Ind. 6: 523. 1893.

Vernacular Namé<achu

Erect, marshland herbs; rhizomes variable, leaves, dark-green above and glabrous, light orange red or
yellow, convolute, peduncle long. Spadix long. Female portion at the base, fertile ovaries intermixed
with sterile ones; neuter above the female; male portion above the neuter synandrium lobed.

Flowers & Fruits:July — October

Exiccatus:Gossaihat BeeAnurag & AP Das0248,dated 14.07.20t Doumahoni BeeAnurag
& AP Das0485,dated 12.06.2013.

Satus Common.
Local Distribution In all wetlands oferai & Duars.
General DistributionTropicalAsia and SoutAmerica.

CRYPTOCORYNE FischeexWydler, Linnaea 5: 428. 1830
Key to the Species:
la. Lamina linear-oblong; Spathe fimbriate ....................cccceiceee v Chcclliata
1b. Lamina narrowly linear; Spathe glabrous ...............ccoccceeeeiiiiiineennn. C. retrospiralis
Cryptocoryne ciliad (Roxbugh) FischeexWydler, Linnaea 5: 428. 1830; HookerFl. Brit. Ind.
6:492. 1893; Prain, Beng. Pl. 206. 1903Blatter, Jour Bomb. Nat. Hist. Soc. 17: 27. 19T o0k,

Aqua.Wetl. Pl. Ind. 54, 199@&mbiosinia ciliataRoxbugh, Corm. PI. 7.90, t. 294. 181 ®nbiosina
ciliaris SprengelSyst.Veg. 3: 771. 182&ryptocoyneelataGriffith, Not. Pl.Asiat. 3: 134. 1851.

Unarmed erect aquatic herbs with stolons. Lamina linear-oblong or linear-lanceolate. Spathe 22 — 43
mm long, axillarycuspidate with purple fimbriate ngans. Male flowers irregularly arranged. Ovary 5 —
7. Fruit syncarpous, 57 loculed with 6 — 8 seeds in each locules.
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Flowers & Fruits:June — November

ExiccatusGajol dobaAnurag & AP Das0089,dated 12.09.2010; Gossaihat Béglurag & AP
Das0587,dated 13.1.2013.

Satus Common.

Local Distribution In few wetlands oferai & Duars.

General Distribution:India and Malayan Islands.

Cryptocoryne retrospiralis-ischerexWydler, Linnaea 5: 428. 1830; Kunth, Enum. 3: 12. 1841;

Hookerf., Fl. Brit. Ind. 6: 493. 1893; Prain, Beng. PI. 20&. 1903. Noltie, Fl. Bhut. 3(1): 155. 1994;
Cook,Aqua.Wetl. PI. Ind. 57, 1996.

Aquatic, submerged rhizomatous herbs with stolons. Leaves numerous, erect or spreading, radical,
narrowly liniear lanceolate, acute. Spathes 10 — 25 cm long, shorter than the leaves. Ovaries 5 — 6,
ovules 3 or more; stigma orbicular

Flowers & Fruits: June — November

Exiccatus:GajoldobaAnurag & AP Das0148,dated 12.09.2010.
Jatus Rare occurrence.

Local Distribution It is found in only one wetland from the study area.
General Distribution:India, S.EAsia.

LASIA Loureiro, Fl. Coch. 1: 64, 81. 1790

Lasia spinosgLinnaeus) Thwaites, Enum. 336. 1864; Noltie, Fl. Bhut. 3(1): 129. 1994, Cook,
Aqua.Wetl. Pl. Ind. 64, 199@®racontium spinosurbinnaeus, Sp. Pl. 967. 1733&sia heteophylla
(Roxbugh) Schott, Melet. Bot. 1: 21. 1832; HodkgFl. Brit. Ind. 6: 550. 1893; Prain, Beng. PI. 2:
1116. 1903PothoshetepphyllusRoxbugh, Fl. Ind. 1: 457. 182®othodasia Roxbugh, FI. Ind.

1: 458. 1820.
[PLATE 4.16. Figs. 91]
Vernacular Nam&ata KachuandKantasuli

Perennial, rhizomatous, stout, prickdguatic herbs. Leaves coriaceous, hastate or sagittate, spiny
pinnatifid; lobes narrow or broadly acuminate. Spathe greenish purple, axis Saragyh pink, lobes
hooked over the stamens. Ovary ovoid. Fruits rugose -spiny

Flowers & Fruits: September — February

ExiccatusMahananda Barrag&nurag & AP Das (832,dated 26.1.2011; Mahananda Barrage,
Anurag & AP Das0589,dated 13.1.2013.

Satus Less common.
Local Distribution Some wetlands dferai and Duars.
General Distributionindia (Tropical Himalaya), China, Malaysia, Myanm@ri Lanka.

TYPHONIUM SchottWiener Z. Kunst 1829: 732. 1829
Key to the species:
la. Lamina cordate-ovate, ovary yellowish green ................................ L.flagelliforme
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1b. Lamina linear lanceolate-hastate, ovary pale green..........c...ccccccvvvveenn.. T trilobatum

Typhonium trilobatum(Linnaeus) Schott iWien. Zeitschr3: 72. 1829; Hookr, FI. Brit. Ind. 6:

509. 1893; Noltie, Fl. Bhut. 3(1):139. 1994; Hagtal., Fl. Sikkim 1: 195. 199@&rum trilobatum
Linnaeus, Sp. Pl. 965. 175phoniuntriste Griffith, Not. PlLAsiat. 3: 145. 185JArumorixense
Roxburgh, Fl. Ind., 3: 503 — 505. 1832.

Vernacular Name&<harkone

Rhizome short, tuberous. Petiole green, up to 38 cm; lamina cordate-ovate in outline, usually deeply 3-
lobed; central lobe ovate, 10—15 x 5—10 cm, acuminate to mucronate; lateral [dlms Grflbrescence
appearing after the leaves; peduncle elongating in fruit. Spathe green, up to 32 cm, base convolute, ovoid
to ellipsoid; limb spreading, outside green, inside dark purple, ovate-lanceolate, acuminate. Ovary yellowish
green; stigma sessile. Stamens pink. Fruiting part with spathe remaining; white when mature.

Flowers & Fruits. April — October

ExiccatusMahananda Barrag&nurag & AP Das0044 dated 12.05.2010; Gossaihat Béelrag
& AP Das0250,dated 14.07.201

Satus Common.
Local Distribution In most of the wetlands of the study area.
General Distributionindia, MyanmarSri Lanka, Nepal hailand, Malaysia.

Typhonium flagelliforme(Loddiges) Blume, Rumphia. 1: 134. 1887um flagelliforme Loddiges,
Bot. Cab.4:t. 396. 1819.

Undeground tuberous rhizome short, Petiole green up to 13 — 30 cm; laminddimesnlate, elliptic, or
hastate. Inflorescence appearing alongside leaves; peduncle thin. Spathe convolute at base, green, ovoir
or globose, constricted at apex. Ovary pale green, elongate. Berries pale greenish, 2- or 3-seeded.

Flowers & Fruits:March — July

Exiccatus Gajol dobaAnurag & AP Das0385,dated 08.03.2012; Domohoni Be&hurag & AP
Das0492,dated 12.06.2013

Satus Not common.
Local Distribution Few wetlands oferai & Duars.
General DistributionNE and S India, Sri Lanka, China Bangladesh, Bhutan, Cambodia, Indonesia,
Laos, Malaysia, Myanmgaphilippines, Singapore, Nailand; NAustralia.
PISTIA Linnaeus, Sp. Pl. 2: 963. 1753.

Pista stratiotes.innaeus, Sp. Pl. 963. 1763; HookeFl. Brit. Ind. 6: 497. 1893; Prain, Beng. PI. 2:
831. 1903; CookAqua.Wetl. PI. Ind. 65, 1996; Panda & Das, Fl. Sambalpur 387. 2004.

Vernacular nam@bpapana

Small, free floating fleshy stoloniferous herbs. Lamina sessile, obovate-cuneate. Spathe small shortly
peduncled, open above. Spadix adnate to the back of the tube of the spathe, free above. Fruits
membranous, few seeded. Seeds oblong or obovoid albuminous.

Flowers & Fruits: April — October

Exiccatus Gossaihat BeeAnurag & AP Das0275,dated 14.07.20% Gossaihat Bee\nurag &
AP Das0423,dated 17.08.2012.

Satus Common.
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Local Distribution In most of the wetlands of the study area.

General DistributionThroughout India; Sri Lanka.

LEMNA Linnaeus, Sp. PI. 2: 970. 1753
Key to the species:
la. Frond 1.5 -2 mm long, ovate-oblong, seedsribbed ......................... L..perpusilla
1b. Frond 1 -8 mm long, flattened, seeds notribbed...................ccccceieen . L. minor
Lemna perpusillaTorrey, Fl. N.Y. 2: 245. 1843; CoolAqua.Wetl. Pl. Ind. 65, 1996.emna
paucicostatddegelm., Lemnac 139. t. 8. 141. 1868; Hodkekl. Brit. Ind. 6: 556. 1893.

Small, free floating herbs. Frond, 1.5 -2 mm. long, ovate or ovate-oblong, asymmetric, nearly flat.
Roots solitary with winged root-sheath and acute root cap is called root pocket. Female flowers with
solitary orthotropous ovule. Seed ovoid, prominently ribbed.

Flowers & Fruits: August — October

ExiccatusGajol DobaAnurag & AP Das0096,dated 12.09.2010; Gossaihat Béglyrag & AP
Das0463,dated 17.08.2012.

Satus Common.
Local Distribution Trough out the study area.
General DistributionThroughout the India; Cosmopolitan in tropics and subtropics.

Lemna minorLinnaeus, Sp. PI. 2: 970. 1753; CoAlua.Wetl. Pl. Ind. 228, 1996.

Fronds free floating, flattened, 1 — 8 mm long, without green stalk at base, margin entire, base rounded,
veins 3(-5), nearly reaching apex, sheath not winged, apex mostly rounded. Ovary with 1 ovule; utricular
scale with narrow opening at apex. Fruit winged laterally toward apex. Seeds not ribbed.

Flowers & Fruits:May — October

Exiccatus Gossaihat Beenurag & AP Das0244 dated 14.07.2at Domohoni BeelAnurag &
AP Das0480,dated 12.06.2013.

Jatus Very common.
Local Distribution In most of the wetlands @&rai & Duars.
General Distribution:N India, Nepal, Chingfghanistan, Kazakhstan, N Pakist&v,Russia,
Turkmenistamifrica, SWAsia, Europe, NortAmerica; introduced iAustralia, Japan, Pacific islands.
SPIRODELA Schleiden, Linnaea 13: 391. 1839
Key to the species:
la. Fronds with 7 — 13 veins and 5 — 10 roots, 1 or 2 perforating scale, spathe open at apex,

SEeds SMOOTN .. S polyrrhiza
1b. Fronds 3—7 veins and 2 — 7 roots, all perforating scale, spathe open at lseedslyith
ISHINCLIIDS ..o e e e S.punctata

Spirodela polyrrhizgLinnaeus) Schleid. in Linnaea 13: 392. 1829mna polyrhizdinnaeis, Sp.
Pl. 970: 1753; Hookdr, FI. Brit. Ind. 6: 557. 1893; Prain, Beng. Pl. 2 1. 1903Lemna orbiculata

[PLATE 4.17. Figs. 92]
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Roxbugh, Fl. Ind. 3: 565. 1832emna maxim&latter and Hallb. in Jouindia Bot. 2: 49. 1921.
Spitodela maxim4E. BlatterAnd Hellb.) MaC. In JouBombay Nat. Hist. Soc. 43: 158. 1942.

Free floating tufted herbs with round or ovate fronds, dark green above, purplish beneath orbicular to
obovate, 7-13 nerved; each frond with 5-10 minute roots, 1 or 2 perforating scale. Spathe open only
at the top. Seeds smooth or faintly reticulate.

Flowers & Fuits: January April

ExiccatusDomohoni BeelAnurag & AP Das0190,dated 02.02.20t Gajol DobaAnurag & AP
Das0363,dated 08.03.2012.

Satus Common.

Local Distribution In most of the wetlands of study area.

General Distributionindia; tropical and temperate part of the world.

Spirodela puncata (G Meyer) C. HThompson, Rep. (Annual) Missouri Bot. Gard. 9: 28. 1898.

Lemna punctat& Meyer Prim. Fl. Esseq., 262. 1818; Co8kjua.Wetl. Pl. Ind. 230, 1996.
[PLATE 4.17. Figs. 93]

Free floating tufted herbs with obovate, flat or gibbous fronds, apex mostly pointed, upper surface
without red spot, 3—7 nerved, 2 — 7 roots, all scales are perforating, spathe open atCatarity
1 -2 ovulate. Fruits laterally winged to apex. Seeds with distinct ribs.

Flowers & Fruits:June — October

Exiccatus Gossaihat BeeRnurag & AP Das0443,dated 17.08.2012.

SJatus Not common.

Local Distribution In only one wetland (Gossaihat Beel).

General DistributionSouthAmerica Asia,Africa, Atlantic Islands, Pacific Island&ustralia.

WOLFFIA HorkelexScheiden, Linnaea 13: 389. 1839
Key to the species:
la. Fronds shiny on the upper surface, brightgreen ..., Wrhiza
1b. Fronds not shiny on the upper surface, pale green .. .cceeeeeeeeeenn........ \globosa
Wolffia arrhiza (Linnaeus) HorkeéxWimmer, Fl. Schiiles. ed. 3: 140. 1857; HookeFl. Brit. Ind.

6:557.1893. Prain, Beng. PIl. 21¥. 1903Lemna arhizaLinnaeus, Mantiss. 2; 294. 17¥®lffia
micheliiSchleiden, BeitBot. 233. 1844.

Minute 1 —5 mm, free floating annual herbs. Fronds sub-globose, minute, ellipsoid, upper surface shiny
convex, rootless. Bright green at the surface. Inflorescence 2 flowered, with one male and one female
spathe; anther 1 -celled; ovary 1 ovular

Flowers & Fruits: July — October

Exiccatus:Gossaihat Beenurag & AP Das0278,dated 17.08.2012; Gossaihat Béglurag &
AP Das0441,dated 17.08.2012.

Satus Common.
Local Distribution In most of the wetlands @&rai & Duars.



Enumeration : Monocot§2
General Distributionindia, warmer part of both Hemispheres.

Wolffia globosa(Roxbugh) Hartog & Plas, Blumea. 18: 367. 1970; Céatya.Wetl. Pl. Ind. 231,
1996.Lemna globosaRoxbugh, Fl. Ind., ed. 1832, 3: 565. 1832; Prain, Beng. PIL?7.11903.

Fronds free floating on or just below water surface, pale green on upper surface, ovoid, 0.4-0.8 mm,
1.3-2 x aslong as wide, 1-1.5 x as deep as wide, rounded or slightly pointed at apex; papillae absent.
Turions sometimes present, whitish green, globose.

Flowers & Fruits:May — September

Exiccatus Gossaihat BeeAnurag & AP Das0270,dated 14.07.2at Gossaihat Bee\nurag &
AP Das0455,dated 17.08.2012.

Satus Common.
Local Distribution In most of the wetlands @&rai & Duars.

General Distributionindia, Nepal, Sri Lanka, Bangladesh, China, Pakistan, Japan, Cambodia,
Indonesia, Malaysia, Myanmé&hilippines, Singapor&hailandVietnam.

HYDROCHARIT ACEAE A. Jussieu, Gen. Pl. 67. 178@&m. cons.

la. Perianth 3 in single whorls; female flowers solitary with spiral stalk .......... Vallisneria

1b. Perianth 3+3iNtwowWhorls ... 2

2a. Leaves whorled sometime opposite ........c.ccoevviieiieiiiiiiiiiieineeans 3

2b. Leaves notinwhorled ..o 4

3a. Female spathe Difid ... Hydrilla

3b. Male spathe bifid. ... Nechamandra
da. Stem present, SPAtNY ..o Najas
4b. Stem absent, withoutspathe ..., 5

5a. Leaves Sessile, lIN@ar .......c..oiiiii it Blyxa
5b. Lleaves petiolate, ovate-oblong ...........ccccoiiii Qttelia

BLYXA NoronhaexThouars, Gen. NoWadagasc. 4. 1806
Key to the species:
la. Stems unbranched, leaves radical, spathe pedunculate ......................... B..octandra
1b. Stems branched, leaves cauline, spathe sessile .........cccccvviiiiiiiiiieeennee. B..japonica
Blyxa octandra(Roxburgh) PlanchoexThwaites, Enum. 332. 1864; Haines, Bot. Bihar & Orissa
pt.V: 854. 1924Vallisneria octandraRoxbugh, Pl. Corom. 2: 34. t. 165. 180Rlyxa roxbughii

L.C. Richard, Mem. Inst. Paris 12(2): 23 — 1812; Hobk&il. Brit. Ind. 5: 660. 1888; Prain, Beng.
Pl. 2: 748. 1903.

Annual, tufted, submged, delicate, aquatic herb&i®s unbranched. Leaves radical, lineamminate,
base broad, entire, membranous. Spathe Jicdendrical with white flowers; peduncle slenderete.
Fruits linearSeeds mangmall oblong-elliptic.

Flowers & Fruits:November — February



Enumeration : Monocot§3
ExiccatusDoumahoni BeelAnurag & AP Das0226 dated 02.02.2% Mahananda Barrage,
Anurag & AP Das0336,dated 26.1.2011.

Satus Abundant.
Local Distribution In all the wetlands oferai & Duars.
General DistributionTropical parts ofsia andAustralia.

Blyxa japonica(Miquel) MaximowiczexAscherson & Gurke in Engler & Prantl, Pflanzenfam. 2(1):
253. 1889Hydrilla japonicaMiquel,Ann. Mus. Bot. Lugduno-Batavi 2: 271. 1866; Coagua.
Wetl. PI. Ind. 51. 1996. [PLATE 4.17. Figs.97]

Stems branched, elongated. Leaves cauline, lanceolate, acuminate, veins 3. Spathe green, sessile
Flowers bisexual. Sepals green, mid-vein purple, lHeaaseolate; petals 6 4% 0.5 - 1.5 mm,;
stamens 3; filaments 1 —4 mm; anthers 2 — 2.5 mm; styles 3—4.5 mm. Seeds 30 — 70, narrowly elliptic.

Flowers & Fruits: April — October

ExiccatusMahananda BarragAnurag & AP Das0002,dated 12.05.2010; Doumahoni Beel,
Anurag & AP Das0530,dated 12.06.2013.

Jatus Very common.
Local Distribution:In all the wetlands oferai & Duars.

General Distributionindia, Nepal, Bangladesh, China, Japan, Korea, Malaysia, MyaNewar
Guinea;ThailandVietnam; Europe.

HYDRILLA L.C.Richard, Mem. Just. P& 61. 181

Hydrilla verticillata (Linnaeud.) Royel, Ill. Bot. Himal. t. 376. 1839; HookeyFl. Brit. Ind. 5: 659.
1888; Prain, Beng. PI. 2: 995. 19@&rpicula verticillateLinnaeud., suppl. 416. 1781. Roxburgh,
Cor. PI. 2:33.1.164. 1798 & Fl. Ind. 3: 578. 18B¥drilla polyspermalatter in JourProc Asiat.
Soc. Beng. (N.S.) 26: 356. 1931.

Vernacular namé<oisal

Submeged, leafydioecious herbst&ns slendebranched. Leaves whorled, rarely opposite, oblong

to linear rarely lanceolate, acute, serrate or sub-entire. Flowers unisexual, perianth 3+3; male spathe
solitary axillary, globose; female spathe bifid, axillazylindric, 1 — 2 flowered. Fruits subulate, smooth

to muricate. Seeds oblong.

Flowers & Fruits: November — January

Exiccatus:Mahananda Barragénurag & AP Das0333,dated 26.1.2011; Sova-Bari Beel,
Anurag & AP Das0716,dated 03.12.2014.

Satus Abundant.
Local Distribution In all the wetlands oferai & Duars.
General Distributionindia, S. & E. Europdfrica, S & EAsia,Australia.

NAJAS Linnaeus, Sp. PI. 2. 1753
Key to the species:

la. Male and female flower alike without spath; anthers 4 locular ...............N..gtaminea
1b.Male and female flower not alike; spathes present ...............ccoiviiennne 2
2a. Male flowers without short neck, anther 4 thecous ..............cccccceeiinnne N..indica



Enumeration : Monocot®4
2b. Male flowers with a short neck, 1 theCOUS.........ooeeeeiii e N. minor

Najas gramineaDelile, DescrEgypt. Hist. Nat. 2: 282, t. 50, f. 3. 1813; HookgFl. Brit. Ind. 6:
569. 1893; Prain, Beng. PIl. 225. 1903Najas seminudériffith exVoigt, Hort. Suburb. Calc.
694. 1845.

Short, slender grass-like, aquatic herbs. Rooting at nodes. Leaves narrowly linear with numerous
minute oblique spinules on each side. Pistillate flowers with single sessile carpel. Seeds narrowly
oblong — ellipsoid.

Flower & Fruits: October — July

ExiccatusKatham-Bari BeelAnurag & AP Das0653,dated 03.09.2014; Mahananda Barrage,
Anurag & AP Das0568,dated 13.1.2013.

Satus Aboundant.

Local Distribution In all the wetlands dFferai & Duars.

General Distributionindia, N.Africa to Japan, New Caledoniystralia.

Najas indica(Willdenow) Chamisso in Linnaea 4: 501. 1828@uline indicawilldenow In Mem.

Ac. R. Sc. Berl. 89, 3. 1801N. falciculataR. Brown in JourBot. 2: 278, f. 4. 1864\ajas minor
senswHookerf., Fl. Brit. Ind. 6: 569. 1893; Prain, Beng. PI. 22%. 1903.

Submeged much branched, herbs. Leaves slightly recurtachisate flowers solitajgnclosed in a
spathe, anther 4-celled; pistilate flowers with fertile stamens, without spathe. Seeds ellipsoid.
Flower & Fruits: November — February

ExiccatusDoumahoni BeelAnurag & AP Das0171 dated 02.02.2a% Mahananda Barrage,
Anurag & AP Das0641,dated 13.1.2013.

Satus Abundant.

Local Distribution In all the wetlands oferai & Duars.

General DistributionIndia, China, Japataiwan.

Najas minorAllioni, Auct. Syn. Meth. &p. Horti RegiiTaur 3. 1773; Hookef:, I. c. 569; de
Wilde |. c. 164; Harat al., Enum. Fl. Pl. Nep. 1: 95. 1918LATE 4.17. Figs. 98]

Stems 4 — 28 cm tall. Leaves recurved, serrulate, acuminate, sheath 2.5 mm. Flowers yellowish green.
Male flowers elliptic, spathe with a short neck; anthers 1-thecous. Female flowers 2.5 mm; stigmas 2-
lobed. Fruits linear — ellipsoid slightly curved at apex. Seeds narrowly ellipsoidal.

Flower & Fruits: May — November

Exiccatus:Gajoldoba BeelAnurag & AP Das0162,dated 12.09.2010.
Satus Rare.

Local Distribution Found only in Gajoldoba Beel

General Distributionindia, Nepal, Sri Lanka, China, Pakistafghanistan, Indonesia Japan,
Kazakhstan, Korea, Philippindsjikistan,Thailand, UzbekistaNietnamAfrica, SWAsia, Europe.

NECHAMANDRA PlanchonAnn. Sci. Nat., Bot. séB, 11: 78. 1849

Nechamandra alternifoligd RoxbughexWight) Thwaites, enum. PIl. Zeyl. 332; 1864; Subramanyam
& Balakrishnan, Bull. Bot. Surind. 3: 23. 1961; Datta & Majumddull. Bot. Soc. Beng 20 (20):
23.1966.Vallisneria alternifolia Roxbugh (Hort. Beng. 71. 1814) & Fl. Ind. 3: 750. 1832.
Lagarosiphon oxbuighii (Planchon) Bentham & Hookér Gen. Pl. 3: 451. 1883i¢m. illeg,
Hookerf., Fl. Brit. Ind. 5: 652. 1888; Prain Beng. PI. 2: 995. 1903.



Enumeration : Monocot§5
Submerged, fresh water annual herbs. Leaves opposite below and crowded towards the tips, linear
or linear lanceolate, serrulate, acuminate to acute, sessile, amplexicauled, usually 3-nerved. Male
spathe sessile, axillagvoid, 2-fid. Female spathe sessile, narrowly oblong. Flowers demsely
arranged.

Flowers & Fruits: December — June

Exiccatus:Mahananda BarragAnurag & AP Das0078,dated 12.05.2010; Sova-Bari Beel,
Anurag & AP Das0714,dated 03.12.2014.

Satus Abundant.
Local Distribution In all the wetlands oferai & Duars.
General Distributionindia, Sri LankaJropicalAsia.

OTTELIA Persoon, Syn. Pl. 1: 400. 1805

Ottelia alismoidegLinnaeus) Persoon, Sys. pl.1: 400. 1805; Hobkeét. Brit. Ind. 5: 662. 1888;
Prain, Beng. PI. 2: 997. 19(8Bratiotes alismoidekinnaeus, Sp. PI. 535. 1753.

[PLATE 4.11. Figs 52]
Vernacular naméani-Kola

Submerged herbs. Leaves crowded, submerged, long-petioles variable in shape; ovate-lanceolate,
oblong or cordate. Spathe solitaayillary, 1-flowered. Flowers bisexual, sessile, yellowish white.
Fruits oblong, ellipsoid, crowded with the sepals. Seeds,ohlong.

Flowers & Fruits: October — February

ExiccatusDoumahoni BeelAnurag & AP Das0178,dated 02.02.2a% Mahananda Barrage,
Anurag & AP Das0647,dated 13.1.2013.

Satus Abundant.

Local Distribution In all the wetlands oferai & Duars.

General Distributionindia, N & EAfrica, TropicalAsia,Australia.
VALLISNERIA Linnaeus, Sp. PIl. 2. 1753

Vallisneria spiralisLinnaeus, Sp. PIl. 2: 1015. 1753; Prain, Beng. PI. 2: 996. Y08@iraloides
Roxbugh, Fl. Ind. 3: 75. 1832; Naskagu.And semiaqut. PI. of lowGangetic plain, 231. 1990.

Submeged, stoloniferous, tufted herbs. Leaves linaaute or obtuse, translucent green. Male spathe
5-10 mm long. Female spathe on long coiled peduncle which at maturity uncoiled and help pollination
by floating pollens from the water surface. Fruits linBaeds numerous, oblong.

Flowers & Fruits: January — May

Exiccatus:GajoldobaAnurag & AP Das0380,dated 08.03.2012.

Satus Abundant.

Local Distribution In all the wetlands oferai & Duars.

General Distributionindia, Sri Lanka, Nepal, China, Japan, Malaysistralia.

POTAMOGET ONACEAE DumortierAnal. Fam. PI. 59. 61. 1829

Key to the Genera:



Enumeration : Monocot§6
la. Submerged or floating, turions preserfiorescence arise above water surfacd’>otamogeton

1b. Fully submeged, turions absenitiflorescence do not arise above water surfac&uckenia

POTAMOGET ON Linnaeus, Sp. PI. 126. 1753
Key to the species:

la. Leaves monomorphic, all submerged ... 2

1b. Leaves dimorphic, both submerged and floating leaves present ... .................. 3

2a. Lamina lineaoblong, serrate; fruit beak equal to or longer than body of carpelcrispus
2b. Lamina narrowly lineaentire, white; fruit beak shorter than body of carpelR.distinctus
3a. Floating lamina less than 24 x 12 mm; sulgextleaves sessile, filiform ....P octandus
3b. Floating lamina more than 29 x 16 mm; Submerged lamina petiolate or sessile... 4

4a. Submeaged lamina phyllodial.......... ..o P.natans

4b. Submerged leaves with expanded lamina ............cccuvveiieeiiiiei e, 5

5a. Submaged lamina petiolate ...........cccccee e R.nodosus

5b. Submerged [amiNa SESSIIE .......cccocii e ————— 6

6a. Lamina 7 — 46 mm long, entire, obtuse, 7 — 19 veined; stem usually unbranched, with distinct
reddishtinge When dry ... ..o P. alpinus

6b. Lamina 10 — 14 mm long, minutely denticulate, mucronate, 4 — 7 veined; stem usually branched,
without reddish tinge whendry ... R.gramineus

Potamogeton crispukinnaeus, Sp. Pl. 126. 1753; HookerFl. Brit. Ind. 6: 566. 1893; Prain,
Beng. Pl. 2: 123. 1903; MajumdaBull. Bot. Soc. Beng. 19 (1): 15. 1965. Ra¥&ma in Bull. Bot.

Surv Ind. 18(1 —4): 42. 1976; Deb, Ftipu. 2: 348. 1983; Coolyqua.Wetl. PI. Ind. 332, 1996;
Bora& Kumar, Flor. Div. Ass. 375. 2003otamogeton tubesusRoxbugh, Fl. Ind. 1: 472. 1820.

[PLATE 4.6. Figs. 20]
Submeged, slenderhizomatous, perennial herbgei@s filiform, branched, 0.5—-1 m. Leaves sessile,
linearoblong, 4 —1 cm x 5—8 mm, translucent, obtuse,gire serrate and undulatépBles free, 2
—4 mm long, early deciduous. Spikes 4 — 6 cm long, laxly few flowered. Fruitlets 2 — 3 mm, ovoid,
curved beaked, 1-keeled; keel wavy and curved.
Flowers & Fuits: August — December
Exiccatus:GajoldobaAnurag & AP Das0134,dated 12.09.2010; Sova-Bari Be®hurag & AP
Das0155,dated 03.12.2014.
Satus Abundant.
Local Distribution Found nearly in all wetlands of the study area.

General DistributionTropical to sub-tropicasia,Africa, EuropeAustralia.

Potamogeton nodosuBoiret, Encycl. Meth. Bot. Suppl. 4: 535. 1810; MajumaBail. Bot. Soc.
Beng. 20(2): 78. 1966; Cookqua.Wetl. PI. Ind. 333, 19960tamogeton indicuRoxbugh, Fl.
Ind. 1: 1123. 1820 (RotlexRoem & Schult. 1818); Hookér, FI. Brit. Ind. 6: 565. 1893; Prain,
Beng. PI. 2: 845. 1903.

Aquatic herbs, stems terete, branched, length depend upon the depth of theaasmpetiolate,



Enumeration : Monocot§ 7
oblong or elliptic-lanceolate, only upper leaves floating, acuminate, coriaceous,gsgyerved.
Spikes 3 -4 cm long, dense flowered, green. Flowers bisexual. Druplets, long beaked, oblique.

Flowers & Fruits: August — February

ExiccatusiGossaihat BeeAnurag & AP Das0412 dated 17.08.2012; Katham-Bari Befahurag
& AP Das0675,dated 03.09.2014.

Satus Less common.

Local Distribution Found in few wetlands of the study area.

General Distributionindia, Sri Lanka, Malaysidemperate an@ropical region of world.
Potamogeton natankinnaeusSp. PIl. 126. 1753arthikeyanret al, Fl. Ind. Enum. (Monocot):
284. 1889; Hookelr, FI. Brit. Ind. 6: 565. 1893; Guha & Mond®etl. Phytd. 141. 2005.

Reddish spotted, rhizomatous aquatic perennial herb. Stem simple or brancheetee&ubmerged
leaves lineamcute, base truncate. Lamina and petiole not distinguishing. Floating leaves ovate elliptic,
rounded, base cordate. Spikes dense flowered. Flowers tinny; tepals 4, stamens 4. Fruits ovate.

Flowers & Fruits: May —August

ExiccatusMahananda Barragénurag & AP Das0051 dated 12.05.2010; Gossaihat Béelrag
& AP Das0452,dated 17.08.2012.

Jatus Less common.

Local Distribution Found in almost all the wetlands of study area.

General Distributionindia , ChinaAfghanistan, Japan, Kazakhstan, Korea, MyanRekistan,
Russia, UzbekistaAfrica, SWAsia Europe, NortAmerica.

Potamogeton alpinugalbis, Misc. Bot. 13. 1804; Kak in J. Bomb. Nat. Hist. Soc. 80: 316. 1984;
Karthikeyaret al, Fl. Ind. Enum. (Monocot): 284. 1889; Guha & Mondégtl. Phytd. 130. 2005.
Potamogeton fluitanSmith, FI. Brit. 1391. 1800 — 1804.

Perennial rhizomatous slender fresh water hienmsSerete, simple belgarely branched above. Subgeet

leaves linear-lanceolate, acute or obtuse, base cuneate, sessile, entire, 3 —4 nerved. Floating leaves eithe
absent or poorly developed, oblong lanceolate-elliptic lanceolate, acute, base tapering, stipulate but not
adnate to leaf base. Spikes cylindric, densely flowered; tepals 4, stamens 4, carpels 4. Fruits obovoid.

Flowers & Fruits: August — November

Exiccatus:GajoldoaAnurag & AP Das0111, dated 12.09.2010.

Satus Rare.

Local Distribution Only found in few wetlands of the study area.

General Distributionindia , China, PakistaAfghanistan, Japan, Kazakhstan, Korea, Myanmar
Russia, Uzbekistan; Europe, Noftmerica.

Potamogeton o&ndrus Poiret in Lamarck, Encycl., Suppl. 4: 534. 1816; DebJHbura 349.
1883; Karthikeyamt al, Fl. Ind. Enum. (Monocot): 284. 1889; Subramanyaguat.Angio. 95.
1962; CookAqua.Wetl. PI. Ind. 333, 1996; Guha & Mond®etl. Phytd. 145. 2005.

Rhizomatous, annual or perennial, fresh water aquatic herb. Stems sparsely branched, terete. Dimorphic
leaves; stipules axillar$submeged leaves alternate, sessile, linear to filiform, 3-veined. Floating leaves
petiolate, alternate, 5 — 7 veined, acute or obtuse, base rounded. Spikes densely flowered. Fruit obovoid.



Enumeration : Monocot68
Flowers & Fruits: September — March

ExiccatusMahananda Barrag&nurag & AP Das0341 dated 26.1.2011; GajoldobaAnurag &

AP Das0387,dated 08.03.2012.

Satus Common.

Local Distribution:Found in almost all the wetlands of study area.

General Distributionindia, Nepal, Bangladesh, China, Indonesia (Java), Japan, Korea, Malaysia,
Myanmar New Guinea, Russi@hailandyVietnamAfrica, Australia.

Potamogeton distinctu&\. Bennett, JouBot. 42: 72. 1904C 0ok ,Aqua.Wetl. PI. Ind. 332. 1996.
Potamogetomistinctusvar. tonkinensigE.G Camus)/.C.Vu exAver, Konsp. Sosud. Rast. Fl.
V’etnama 2: 155. 1996.

Rhizomatous, fresh water perennial hetbn$ slendeterete, simple or sparsely branched. Leaves
dimorphic; stipules axillapyconvolute. Submged leaves petiolate; lamina lanceolate, 9 — 17 veined.
Floating leaves petiolate; lamina lanceolate — ovate lanceolate or broadly ellipti®-Veined, base
obtuse, apex acute or obtuse. Spikes cylindric, densely flowered. Fruit broadly obovoid.

Flowers & Fruits: September — March
Exiccatus:GajoldobaAnurag & AP Das0131,dated 12.09.2010.
Jatus Less common.

Local Distribution:Found in only one wetland (Gajoldoba)

General DistributionIndia, Bhutan, Nepal, China, Indonesia, Japan, Korea, Malaysia, Philippines,
RussiaThailandVietnam, Pacific islands.

Potamogeton gramineukinnaeus, Sp. Pl. 127. 753; Dandy in Rdchl.c. 4; SRC, l.c. t. 21;
Chowdhuryet al, IJCR. 7(2) 12362-1234. 201Botamogeton hetephyllusSchreb., Spic. FI.
Lips. 21.1771. [PLATE 4.6. Figs. 21

Perennial soft aquatic herbs, anchored to bottom. Rhizome stiardsly branched, with apical dormant

buds. Stem terete, densely or sparsely branched, 1-1.5 mm in diam. Leaves dimorphic, floating lamina
opaque, elliptic or ovate-elliptic to elliptic-lanceolate, leath2®y— 35 mm x 8 — 10 mm., entire,
mucronate, 7 veined, base cuneate or rounded; petiole 12 — 10 mm; submerged leaves sessile, translucen
linear-oblong to oblanceolate, 12 — 16 mm x 1 mm., entire or minutely denticulate, mucronate, base
cuneate; petiole 8 — 10 mm. long; stipules axillfy-34 mm long, herbaceous, amplexicauled; Spikes
cylindric, 13 —36 mm long, densely flowered, with many whorls of opposite flowers; peduncles 13—-17
mm; stamens 4, united, anthers sessile; carpels 4. Drupe with a short beak at tip.

Flowers & Fruits:March — May

Exiccatus:River karalaAnurag & AP Das0406,dated 18.03.2012.
Satus Rare.

Local Distribution Only in one site in River Karala.

General Distribution India, Pakistan, China, Japan, Kazakhstan, Korea, Mongolia, Russia,
Turkmenistan, Uzbekistan; S¥gia (Iran), Europe, Northmerica.

Note: This species has been recorded as a new record for India.
STUCKENIA BornerAbh. NaturwissVereins Bremer21: 258. 1912

Suckenia pectinaa (Linnaeus) BorneFl. DeutVolk. 713. 1912Potamogeton pectinatisnnaeus,
Sp. PI. 1: 127. 1753; Cookgua.Wetl. Pl. Ind. 333, 1996.



Enumeration : Monocot§9
Rhizomatous, subngged perennial herbtedns sparsely branched, filiform to slen@pules partially
fused at leaf base. Leaves sessile, filiform — ljfgeab veined. apex acuminate — acute. Spikes cylindric,
Fruits obovoid.

Flowers & Fruits: May — September

ExiccatusMahananda Barrag&nurag & AP Das074,dated 12.06.2013; Doumahoni Béglurag
& AP Das0511, dated 12.05.2009.

Satus Abundant.

Local Distribution Found in all wetlands of the study area.

General Distributionindia, Nepal, Bangladesh, Sri Lanka, China, Pakisfghanistan, Myanmar
Philippines, Russi&frica, SWAsia,Australia, Europe, North and Soétimerica, Pacific islands.

Order: Pandanales
PANDANACEAE , R.Brown in Prod340. 1810
PANDANUS Parkinson in Jouxoy. S. Seas 46. 1773

Key to the Species:

1a. FAMENS 10 oo e e e e eeennans] P.unguifer
1D, SAMENS B-12 oo P.furcatus

Pandanusunguifer Hookerf., Bot. Mag. 104: t. 6.347. 1878t.Sohn., Bot. Maglokyo 85: 241
— 262. 1972Karthikyanet al, Fl. Ind. Enum.: Monocot., 177 — 178, 198&ndanus minor
Buchanon-HamiltoexSolmsLinnaea 42: 18. 187&rain, Beng. Pl. 2:1D1. 1903

Rigid shrub; lower stem prostrate, decumbent; forming close thickets, upto 1.3 m high. Leaves linear
lanceolate, margins and mid vein with numerous sharp spines. Plants dioecious; inflorescence terminal,
spathes 6.5 - 22 cm. Stamens 10. Male spike unbranched. Infructescence spherical. Seeds single pe
fruitlet.

Flowers & Fruits: August — February

Exiccatus:Doumahoni BeeAnurag & AP Das0170,dated 02.02.20t Gossaihat BeeAnurag
& AP Das0445,dated 17.08.2012.

Satus Less common.
Local Distribution Found in few forest JhorasBérai & Duars.
General Distributionindia, S, and South Eastia.

Pandanusfurcatus Roxbugh,Hort. Bengal. 71 1814; Prain, Beng. Pl. 201. 1903Pandanus
nepalensi#. . John, Bot. Mag. (dkyo) 85: 254 1972.

Small trees. 8ms simple or branched at apex. Leaves clustered; lamingddiataaryabaxially spinose

along midrib, margin densely serrate spines. Male inflorescences consisting of several spikes; spikes
golden yellowflowers numerous; stamens 3—12 per bundle; anthers lireraale inflorescence
pendulous, capitate; female flowers with 1 carpel; stigma bifurcate. Fruits solitary or in racemes, reddish
brown.

Flowers & Fruits: August — December

Exiccatus:GajoldobaAnurag & AP Das0123,dated 12.09.2010; Mahananda Barr@gejrag
& AP Das0609,dated 13.1.2013.

Satus Less common.



Enumeration : Monocotd O
Local Distribution Found in few forest Jhoras Bérai & Duars.

General Distributionindia, ChinaVietnam.

Order: Asparagales
AMAR YLLIDACEAE J. 8. Hilaire,Expos. Fam. Natl: 134. 1805.nom. Cons.

CRINUM Linnaeus, Sp. PI. 1: 291. 1753

Crinum asiaticumLinnaeus Sp. Pl. 292. 1753; Prain, Beng. Pl. 2: 1061. 1993aryllis
carnosaHookerf., Fl. Brit. India 6: 280. 189ZrinumbancanunKurz, TijJdschr Ned.-Indié 27:
231. 1864.

Vernacular nam&ara Kanur

Marshland perennial bulbous herb. Leaves dark green, linear-lanceolate, acute-acuminate,
marginsundulate. Umbels, white, scape with 3 — 10 white flowers; bracts linear with 2 involucres, perianth
white, anthers versatile. Capsules subglobose.

Flowers & Fruits June — September

Exiccatus:Gossaihat BeeAnurag & AP Das0238,dated 14.07.20t Doumahoni BeeAnurag
& AP Das0465,dated 12.06.2013.

Jatus Rare.
Local Distribution Throughout the study area.
General Distributionindia, Sri Lanka, Java, Malaysiéestern Polynesia.

ORCHIDACEAE A. JussieuGen. Pl. 64. 1789

Key to the Genera:

la. Dorsal sepal forming a hood with petaésrowly ovate-oblong, concave... .... Zeuxine
1b. Dorsal sepal forming a hood with petals, narrowly oblong, cymbiform...... Spiranthes
ZEUXINE Lindley, Orchid. Scelet. 9. 1826

Zeuxine strateumaticglLinnaeus) SchlechtdBot. Jahrb. Syst. 45: 396. 1I91.iu &Su, Fl.Taiwan
5: 1136. 1978Z. sulcata(Roxbugh) Lindl. exWight, Cat. Ind. PI. 123.1836; Prain, Beng. PI. 2:
1029. 19030rchis sulcatd_innaeus, Sp. PIl. 943. 1753.

Marshy or terrestrial, succulent herbs. Lamina membranous, linear-lanceolate, sessile. Spikes terminal,
unbranched. Sepals sub-equal, apical lobe of lip sub-orbexdae; lip not longer than sepals; anther
membranous, pollinia clavate, sessile; stigmas 2, rostellum of varied form. Capsule elliptic.

Flowers & Fruits: March -August

Exiccatus:GajoldobaAnurag & AP Das0374,dated 08.03.2012.
Jatus Less common.

Local Distribution In the margin of few wetlands of the study area.
General Distributionindia, Taiwan,Tropical and sub tropicalsia,America.

SPIRANTHES Rich., De Orchid. Eu28. 1817



Enumeration : Monocotd 1
Spiranthessinensis(Persoonfpmes, Orchidaceae 2: 53 1908piranthesaustralis(R. Brown)
Lindl. Bot. Reg. 10: t. 823 1824; Prain, Beng. PI. 2: 1028. 18&®ittia sinensi®ersoon, Syn. PI.
2:511.1807.

Plants 12 — 28 cm tall. Leaves erect and spreading, broadlydioetsr or acuminate, with an indistinct
petiole-like base. Inflorescence glabrous; rachis with many spirally arranged flowers; floral bracts ovate-
lanceolate. Flowers purplish red. Dorsal sepal forming a hood with petals, cymbiform, lateral sepals
lanceolate, slightly oblique. Petals rhombic-oblong, oblique, rostellum narrowly triangular-lanceolate;
stigma discoid.

Flowers & Fruits: March -August

Exiccatus:Sevok Anurag & AP Das0558,dated 15.08.2013.
Jatus Less common.

Local Distribution In the margin of Jhoras.

General Distributionindia, Nepal, Bhutan, Chinafghanistan, Japan, Korea, Malaysia, Mongolia,
Myanmar

Commelinids
Order: Arecales

ARECACEAE Berchtold & J. Presl, PriRostlin266. 1820 nom. alt.

Key to the Genera:
la.Tree withlong, hard SPINES ... e Phoenix
1b. Shrub with numerous long small Spines...........ccccoviiiiiiiiiii Calamus

CALAMUS Linnaeus, Sp. PI. 1: 325. 1753

Calamus erectuoxbugh,Ann. Roy Bot. Gard. (Calcutta) I (1): 125. 1908; Noltie, Fl. Bhut. 3(1):
419. 1994 Calamus eectusRoxbugh Fl. Ind. ed. 3: 774. 1832; HoolelFI. Brit. Ind. 4: 447.
1892; Prain, Beng. PI. 2: 1099. 19a3 eectusvar. Collinus(W. Griffith) Beccari in Hookef., FI.
Brit. Ind. 6: 439. 1892.

Vernacular Namdet(Bengali)

Densely tufted, erect, bushy shrubs. Stem with many flat spines. Leaflets almost equidistant, sheath 5 —
7cm diameter; inflorescence in erect, amongst petiole with no flagellum; fruit 3-36 cm long, covered
with reddish brown scales, deeply channeled.

Flowers & Fruits: April — October

Exiccatus:Gossaihat Beenurag & AP Das0230,dated 14.07.2a1% Gossaihat BeeAnurag
& AP Das0449,dated 17.08.2012.

Jatus Common.
Local Distribution Edges of the forest wetlands (Garati, Chukchuki etc.)
General Distributionindia (Plains), Bangladesh, China, Laos, Myaniitaailand.

PHOENIX Linnaeus, Sp. PIl. 2188. 1753.



Enumeration : Monocotd 2
Phoenix sylvestrigLinnaeus) Roxbwgh, Fl. Ind. 3: 787. 1832; Hookér, I.c. 425. 1892; Das &
Panda, FI. Sambalpur 383. 2084ate sylvestrisinnaeus, Sp. P1.1B9. 1753.

Vernacular Namé<hejur (Bengali)

Tall trees, unbranched with crown of leaves at top. Leaves pinnate; leaflets rigid; petiole spiny near the
base. Flowers dioecious in spadix; male and female flowers white. Drupes oblong -ellipsoid, orange-
yellow, 1- seeded.

Flowers & Fruits: April — October

Exiccatus:Gossaihat BeeAnurag & AP Das0442 dated 12.08.2012.
SJatus Not common.

Local Distribution Bank of few wetlands of Duars.

General DistributionIndia (Plains), Bangladesh and Myanmar

Note:This species is not a wetland plant but sometimes it grows on the widew wetland ot erai
& Duars.

Order: Commelinales
COMMELINACEAE Mirbel, Hist. Nat. Pl. 8: 177.1804

Key to the Genera:

la. Fertile stamens 6; staminodes 0 ..........cooviieiii i e e e Cyanotis

1b. Fertile stamens 3; staminodes 1-30r 0 .......ccovviiiiiiiiiiiiiiieee e 2

2a.Inflorescence capitate, enges penetrating base of leaf sheath ........ Amischotolype

2b. Inflorescence NOt Capitate ...........ccovviiiiiiiiiiiii e e 3

3a. Inflorescence a dense terminal, panicle, densely hairy; flowers small; common sheathing bract
DS N . e ——————— Floscopa

3b. Inflorescence not a dense terminal, not densely fiaimers medium; common sheathing
bractgenerally presSent ..o e 4

4a. Inflorescence enclosed in spathe; sepals connate atbase .................. Commelina

4b. Inflorescence free from spathe; sepals free atbase........................... Murdannia

COMMELINA Linnaeus, Sp. PI. 1:40. 1753
Key to the species:

la. Lamina elliptic-ovate; generally symmetric; capsules 5 seeded ........ C..henghalensis

1b. Lamina ovate-lanceolate or linear-lanceolate; sometimes asymetric; capsules 2 — 3 seeded ... 2
2a. Leaves scabridly pubescent; ovary 2 celled .............c.ocoiiiiiiints C..suffruticosa

2b. Leaves not scabridly pubescent; ovary 3celled ..............cccooiiiiiiiiiiiinn, 3

3a. Seeds reticulate; SpathesS 2 =3 CM ... e e 4

3a. Seeds appendaged, smooth; spathes2—-4cm .............coooviinnn . C..longifolia



Enumeration : Monocotd 3
4a.Cincinni dichotomously branched from base; flowers long exserted............... C. diffusa

4b.Cincinni one and unbranched; pedicels not exserted at flowering ........... C.paludosa

Commelina benghalensikinnaeus, Sp. Pl. 1: 41. 1753; HookerFl. Brit. Ind. 6: 370. 1892;
Prain, Beng. PI. 2: 1082. 1903; Guha Bakshi, FI..Nbist. 326.1984. Noltie, Fl. Bhut. 3(1): 238.
1994;Hajraet al, Fl. Sikkim 1: 168. 1996; Cookgua.Wetl. PI. Ind. 86, 1996.

Vernacular NameKanshira.

Creeping, glabrous or pubescent herb, rooting at basal nodes. Lamina ovate or elliptic — ovate or
oblong, entire-ciliate, sub-acute to rounded apex, sheath pubescent or villous. Spathe 1 — 3 together at
branch-tips, pubescent, turbinate, Capsules pyriform. Seeds 5, oblong, closely pitted.

Flowers & Fruits:January — September

ExiccatusMahananda Barrag&nurag & AP Das0032,dated 12.05.2010; Doumahoni Beel,
Anurag & AP Das0176,dated 02.02.201

Satus Abundant.
Local Distribution In all the wetlands oferai & Duars.
General Distributionindia, Bangladesh, Myanmdiava, Hong Kong.

Commelina difusa Burmant., Fl. Indica 18. t.7. f. 2. 1768; Datta & MajumdBull. Bot. Soc.
Bengal 20(2): 39. 1966; Noltie, Fl. Bhut. 3(1): 237. 1994; CAqla.Wetl. PI. Ind. 86, 1996; Hajra
et al, Fl. Sikkim 1: 168. 1996Commelina nudiflora auct. noninnaeus Sp. PI. 1: 41. 1753;
Hookerf., Fl. Brit. Ind. 6: 369. 1892; Prain, Beng. PI. 2: 1082. 1903.

Creeping herbs, rooting at the lower nodes. Leaves sessile. Lamina glabrous or sparsely puberulous,
slightly unequal-sided, lanceolate, acute, leaf sheath glabrous, margin ciliate. Spathe glabrous or sparsely
pubescent, ovate or ovate-lanceolate. Cymes usually 1 — 3 flowered; pedicels much exserted at flowering.
Flowers blue, capsule broadly oblong, acuminate or apiculate. Seeds 5, oblong, cylindric, reticulate,
brown.

Flowers & Fruits:January — September

Exiccatus:Gossaihat BeeAnurag & AP Das0277 ,dated 14.07.20t Doumahoni BeeAnurag
& AP Das0451,dated 17.08.2012.

Satus Abundant.

Local Distribution In all the wetlands dFerai & Duars.

General DistributionPantropic.

Commelina longifoliaLamark, 11. Gen. 1: 129. 1791; Codkgua.Wetl. Pl. Ind. 85, 1996; Khan
& Alam, Fl. Banglad. 4: 22. 197€ommelina salicifoli&Roxbugh, Fl. Ind. 1: 172. 1832; Hookkr

Fl. Brit. Ind. 6: 370. 1892; Prain, Beng. PI. 2: 1082. 1@@8nmelingpedunculos&prengel & Link,
Jahrb. Gewachsk. 1(3): 74. 1820.

Sem slendediffuse or spreading with long internodes; rooting from the basal nodes. Leaves glabrous,
linear or linearlanceolate, acute; sheathe ciliate. Spathe axitdaate to ovate-lanceolate usually
acuminate. Flowers blue, capsule upto 6 mm long, broadly oblong, 3-celled, seeds 2 -4 mm long,
ovoid, smooth appendiculate.

Flowers & Fruits:July — January
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Exiccatus:Mahananda Barrag&nurag & AP Das0331,dated 26.1.2011; Gossaihat Beel,
Anurag & AP Das0447,dated 17.08.2012.

Satus Common
Local Distribution In all the wetlands oferai & Duars.
General Distributionindia, Java, Hong Kong.

Commelina sufruticos@lume, Enum. PI. Jait: 3. 1827 — 28; Hookér Fl. Brit. Ind. 6: 374. 1892;
Noltie, Fl. Bhut. 3(1): 236. 199#ajraet al, Fl. Sikkim 1: 169. 199@rain, Beng. PI. 2: 1083. 1903.
CommelinaugulosaC.B. ClarkeJour Linn. Soc., Bot. 1: 446. 1871Commelina simsonG.B.
Clarke Jour Linn. Soc., Bot. 1. 446. 1871 Spathodithyos suffruticosus(Blume) Hasskarl,
Commelinind. 11. 1870.

Stout branched and scrambling herb with creeping rhizome and fleshy roots; nodes thickened. Leaves
large, sessile, lanceolate, finely acuminate with equal base. Scaberulous above, margins scabrid. Capsule:
2 celled; seeds straw coloured.

Flowers & Fruits:January — March

ExiccatusDoumahoni BeelAnurag & AP Das0211, dated 02.02.20t GajoldobaAnurag &
AP Das0344,dated 08.03.2012.

Satus Less common.
Local Distribution In all the wetlands oferai & Duars.
General Distributionindia, Bangladesh, Nepal, Malaysia.

Commelina paludos&lume, Enum. PI. Jal: 2. 1827; Hookdr, FI. Brit. India 6: 372. 1894; Hara
et al.,Enum. Fl. Pl. Nepal 1: 82. 1978; Codiqua.Wetl. PI. Ind. 85.1996; Hajra &erma, Fl.
Sikkim 1: 169. 1996Commelina obliquauchanan-Hamiltoex D. Don, ProdrFl. Nepal. 45.
1825; Hookef., Fl. Brit. India 6: 372. 1894; Prain, Beng. PI. 2: 1083. 1903.

Perennial herbst&ns often semi-erect, simple or sometimes branched disfatly 1 m, glabrous.

Leaves sessile; leaf sheath densely brown hispid at mouth and in a line on 1 side, sometimes either
glabrous with only a few hairs at mouth or hirsute throughout; lamina lanceolate to ovate-lanceolate, 9 —
18 x 3—6 cm, glabrous on both surfaces or adaxially granular hairy and abaxially hirsute. Involucral
bracts often 5 — 8, forming terminal heads, sessile, funnel form, 2 x 2 cm, glabrous, proximal margins
connate, apex acute. Cincinnus 1; peduncle 1 cm; flowers 1 to several, nearly included in involucral
bracts; pedicels 7 mm, twisted. Sepals 3 -6 mm, membranous. Petals blue, 5—-8 mm. Capsules ovoid
globose, trigonous, 4 mm, 3 valved.

Flowers & Fuits: August-April

Exiccatus:Gossaihat BeeAnurag & AP Das0456,dated 17.08.2012; Mahananda Barrage,
Anurag & AP Das0588,dated 13.1.2013.

Satus Common.
Local distribution:In all the wetlands oferai & Duars.

GeneralDistribution: India, Nepal, Bhutan, Myanmathina,Thailand, Malaysia, Lao¥jetnam,
Cambodia, Indonesia.

MURDANNIA Royle, Ill. Bot. Himal. Mts. 1: 403. 1840
Key to the species:
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la. Laminalinear; inflorescence scorpioid CymoSe............cccvvvvnviiieeeennnee. M. nudiflora

1b. Lamina ovate or lanceolate; inflorescence terminal or axilaeyor many flowered .... 2
2a. Lamina ovate-lanceolate; inflorescence terminal panicle, many flowered ...M. spirata

2b.Lamina lanceolate; inflorescence terminal and axjlisyally 1-flowered, internodes with a
[INE OF WNItE NAITS ...t e eme e M. keisak

Murdannia nudiflora (Linnaeus) Brenan, Kewull. 7: 189. 1952; Noltie, Fl. Bhut. 3(1): 229. 1994,
Hajraet al, Fl. Sikkim 1: 171. 1996; CooRkqua.Wetl. PI. Ind. 90, 19968Commelina nudiflora
Linnaeus, Sp. Pl. 1: 41. 179&eilema nudifloum(Linnaeus) R. Brown, Prod271. 1810; Hooker
f., Fl. Brit. Ind. 6: 378. 1892; Prain, Beng. PI. 2: 1084. 1@@8nmelinaninutaBlume,Catalogus
34. 1823.

Annual, branched decumbent herbs; rooting from the lower nodes. Leaves glabrous, linear or linear-
lanceolate. Inflorescence scorpioid cyme. Ovary 2- celled with two ovule. Capsules 2 seeded, brown,
rugose.

Flowers & Fruits: October — March

Exiccatus:Mahananda Barrag&nurag & AP Das0339,dated 26.1.2011; Mahananda
BarrageAnurag & AP Das0586,dated 13.1.2013.

Jatus Very common
Local Distribution Found in all over the study areas.
General DistributionPantropical.

Murdannia spiraia (Linnaeus) GBruecknerNat. Pflanzenfam2, 15a: 173. 1930 (utpgatunt);

Noltie, Fl. Bhut. 3(1): 229. 199€00k,Aqua.Wetl. Pl. Ind. 91,1996 ommelina spirat&innaeus,
Mant.Alt. 176. 1771 Aneilema spiratunLinnaeus) R. Brown, Prod271. 1810; Hookel, FI.
Brit. Ind. 6: 377. 1892; Prain, Beng. PI. 2: 1084. 1903.

Rhizomatous, perennial branched, procumbent herb. Leaves sessile, lamina ovate — lanceolate, slightly
wavy (repund), obtuse — acute, base almost rounded, glabrous; sheaths densely hirsute. Flowers in
terminal panicle, bluish-violet; bracts minute, persistent; pedicels 4 — 8 cm. Sepals 3, ovate-elliptic;
petals 3, obovate — orbicular; fertile stamens 3. Capsules oblong, trigonous, mucronate, 3-celled; seeds
4 in each cell.

Flowers & Fruits:July — February

Exiccatus:Gossaihat Beenurag & AP Das0231,dated 14.07.20t Mahananda Barrage,
Anurag & AP Das0561,dated 13.1.2013.

Satus Less common.
Local Distribution In all the wetland<5eneral Distributionindia, Indo-Malaysia.
General DistributionPantropical.

Murdannia keisak(Hasskarl) Handel-Mazzetti, Symb. Sin. 7: 1243. 188&ilema keisaklasskarl,
Commelin. Ind. 32. 1870. [PLATE 4.15. Figs. 84]

Perennial herbs with fibrous roots. Rhizomes elongate, horizontal. Stems proximally creeping, ascending
distally, branched, to 45 cm; internodes ca. 9 cm, with a line of white hairs. Leaves sessile; sheaths with
a line of hairs; lamina spreading or slightly folded, linear-lanceolate or linear-elliptic, acuminate.
Inflorescence terminal and axillansually 1-flowered; peduncle 1-5 cm with linear bract at middle;
sepals narrowly oblong, 6 — 12 mm; petals obovate, pink, blue-purple, or pale blue; fertile stamens 3,
staminodes 3, Capsule narrowly ovoid; seeds 4 per valve and slightly flattened.
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Flowers & Fruits: August — December

Exiccatus:Gossaihat Beenurag & AP Das0438,dated 17.08.2012; Mahananda Barrage,
Anurag & AP Das0559,dated 13.1.2013.

Jatus Rare.

Local Distribution Found in only one wetland ©érai.

General Distributionindia, ChinaS Japan, Korea

Note The present collection of this species from Nathuar, Baglagan) of Jalpaiguri district forms a
new record for the species from India.

AMISCHOT OLYPE Hasskarl, Flora 46: 391. 1863

Amischotolype hookel{Hasskarl) Hara, Fl. East. Himal. 1: 399. 1966; Noltie, Fl. Bhut. 3(1): 223.
1994; Hajraet al, Fl. Sikkim 1: 167. 199@;orrestia hookerHasskarl, Flora 47: 629. 1864, Prain,
Beng. PI. 2: 1086. 1903.

Perennial shrubs. Basal stem prostrate, distally producing erect, 70 — 200 cm high branches. Leaf
sheaths overlapping in distal part of stem, densely brownish yellow hirsute; lamina elliptic, 25 —-30 x 5
—10 cm, apex caudate-acuminate, base cuneate, adaxially sparsely hispid or glabrous, abaxially yellow
hirsute along veins. Heads up to 10 flowered; sepals ovate-oblong, 5 x 4 mm, sub-glabrous; petals pale
purple to reddish. Capsule ovoid, trigonous, 10 x 5 mm, much longer than persistent sepals, conical -
tapered at apex; seeds 4 x 2 mm, rugose.

Flowers & Fruits June — July

Exiccatus:Gossaihat BeeAnurag & AP Das0276,dated 14.07.20t Doumahoni BeeAnurag
& AP Das0466,dated 12.06.2013.

Jatus Less common

Local Distribution Found in almost all wetlands of the study area.

General DistributionBangladesh, Bhutan, India, Laos, Myanmh&pal Vietnam.
CYANOTIS D. Don, ProdrFl. Nepal. 45. 182%0m. cons

Key to the species:

l1a. Cincinnireduced, inaxillary fascicles ... C.axillaris
1b. Cincinni solitaryrarely terminal and also with flowers in axillary heads .............. 2

2a. Spathe-bracts mampmpact; capsule obovoid, root not fibrous.....................C..vaga
2b. Spathe-brcts a pair or few; capsule colupmaat fibrous ..........cccceeveniiinnen. C.cristata

Cyanotis axillaris(Linnaeus) D. Dorex Sweet, Hort. Brit. 430. 1826; Prain, Beng. PI. 2: 1085.
1903;Noltie, Fl. Bhut. 3(1): 222. 1994; Hajed al, Fl. Sikkim 1: 167. 1996; Cookgua.Wetl. PI.
Ind. 87, 1996Commelina axillarid.innaeus, Sp. PI. 1: 42. 1758yanotisaxillaris (Linnaeus)
Schulted., Syst.Veg. 7(2): 154. 1830Tonningiaaxillaris (Linnaeus) KuntzgRevis. Gen. PI. 2:
722.1891CyanotidisrumpengdasskarlCommelin. Ind. 105. 1870.

[PLATE 4.16. Figs. 87]

Annual herbs; roots fibrousteé®ns creeping, branched, 25— 40 cm. Leaves all cauline; lamingdihear
—60 x 5—7 mm, abaxially glabrous. Cincinni reduced, in axillary fascicles of 3 — 6 flowers; sepals free,
linear spatulate, abaxially hirsute; petals blue; filaments blue, lanate. Capsule oblong, trigonous.

Flowers & Fruits June — July
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Exiccatus:Gossaihat BeeAnurag & AP Das0249,dated 14.07.20t Doumahoni BeeAnurag
& AP Das0472,dated 12.06.2013.

Satus Very common
Local Distribution Found in almost all wetlands of the study area.

General distributionCambodia, India, Indonesia, Laos, Malaysia, MyanRialippines, Sri Lanka,
Thailand\Vietnam; Oceania.

Cyanotis vaggLoureiro) J.A. & J.H. Schultes in R. & S., Sygeg. 7: 153. 1830; Harat al,
Enum. FI. Pl. Nepal 1: 82. 1978; Noltie, FI. Bhut.3(1): 220. 1994; Bajfarma, Fl. Sikkim 1: 169.
1996.Tradescantia vagaoureiro, Fl. Cochinch. 193. 1790yanotis barbard. Don, ProdrFl.
Nepal 46. 1825; Hookér, Fl. Brit. India 6: 385. 1894.

Perennial herbs, bulbiferous. Bulbs globose. Stem usually branching from base, 10 —50 cm. Leaves all
cauline; lamina linear to lanceolate, 4-12 cm x 0.3-1.5 cm, abaxially glabrous or sparsely pubescent.
Cincinni solitaryrarely terminal and also with flowers in axillary heads; peduncle absent or very short;
bracts 7 mm; sepals connate at base, oblong-lanceolate, 5 mm, abaxially white hirsute; petals blue-
purple, 8 mm; filaments blue, lanate. Capsules obovoid, trigonous, 2.5 mm; seeds gray-brown, striate
and finely reticulate.

Flowers & Fruits July — October

Exiccatus:Gossaihat BeeAnurag & AP Das0272,dated 14.07.20t Doumahoni BeeAnurag
& AP Das0478,dated 12.06.2013.

Satus Common.
Local Distribution Found in almost all wetlands of the study area.
General DistributionBhutan, India, Laos, Myanmatepal, SikkimThailand Vietnam.

Cyanotis crisaita (Linnaeus) D. Don, ProdFl. Nepal. 46. 1825; Prain, Beng. PI. 2: 1085. 1903;
Noltie, Fl. Bhut. 3(1): 222. 1994; Hajehal, FI. Sikkim 1: 169. 1996; Cookgua.Wetl. PI. Ind. 87,
1996.Commelina cristatdinnaeus, Sp. PI. 1: 42. 175Rnningiacristata (Linnaeus) Kuntze,
Revis. Gen. PI. 2: 722. 189Iradescantiecristata (Linnaeus) Linnaeus, Syst. Nat. 12(2): 233.
1767.Cyanotisimbricata (Roxbugh) Kunth Enum. PIl. 4: 103. 1843radescantiambricata
RoxburghFl. Ind. 2: 120. 1824.

Annual herbs; roots fibrous. Stems creeping, often branched, 10—-30 cm. Leaves all cauline; lamina
oblong, lanceolate to narrowly elliptic, 2—8 x 1-2 cm, abaxially glabrous or sparsely arachnoid. Cincinni
often solitaryterminal or also axillary; peduncle 3 - 9 cm; bracts 1 cm; sepals connate at base, linear
lanceolate to oblanceolate, 5 mm, abaxially hirsute along midvein and at margin; petals blue or purple,
4-5 mm; filaments blue, lanate. Capsule coluptrigonous, 2.5 mm; seeds gray-brown, pitted.

Flowers & Fruits July — October

Exiccatus:Gossaihat BeeAnurag & AP Das0243,dated 12.05.2009; Doumahoni Beel,
Anurag & AP Das0595,dated 12.06.2013.

Satus Very common.
Local Distribution Found in almost all wetlands of the study area.

General DistributionBhutan, Cambodia, India, Indonesia, Laos, Malaysia, Myarithdippines,
Sikkim, Sri LankaThailand Vietham.
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FLOSCOPA Loureiro, Fl. Cochinch. 1: 189, 192. 1790

Floscopa scandenisoureiro, Fl. Cochinch.193. 1790; Fl. Brit. Ind. 6: 390. 1892; Prain, Beng. PI. 2:
1086. 1903; Fl. E. Himal. 1: 401. 1966; Hatal,Enum. Fl. Pl. Nepal 1: 82. 1978; Das & Chanda,
Trans. Bose Res. Inst. 51(4)41 1987; Karthikeyaat al, Fl. Ind. Enum. Mono. 27. 1989; Noltie,

FI. Bhut. 3(1): 225. 1994; FI. Sikkim 1: 170. 1996; Bora & Kunk&rDivers Assam 362. 2003.
Tradescantia paniculatRoxbugh, Pl. Coromandel. 2: 6, t. 109. 1799 & FIl. Ind19.11820.

[PLATE 4.15. Figs. 83]
Perennial herbsi&ns 50 — 70 cm, simple, prostrate proxim&lgnts glandular pubescent throughout
with multi-cellular hairs or hairy only on leaf sheaths and inflorescences, sometimes sheaths hairy only on
1 side. Leaves usually sessile or with short, winged petiole; lamina elliptic to lanceolate, 5—10 x 1-3
cm, adaxially with scaly processes. Inflorescences several, terminal and aeltiagly glandular with
long hairs; peduncle nearly absent; pedicels very short; sepals shallowly boat shaped; petals blue —
purple; fertile stamens 6; filaments glabrous. Capsules ovoid, compressed, 2 x 2 mm; seeds gray-blue,
semi-ellipsoid, 2 mm, shallowly radiate striate.

Flowers & Fruits July — November

ExiccatusGajoldobaAnurag & AP Das0088,dated 12.09.2010; Mahananda Barr@geirag
& AP Das0594,dated 13.1.2013.

Jatus Very common.
Local Distribution In all the wetland oferai & Duars
General Distributionindia, Bhutan, Laos, Myanmdihailand Vietnam; Oceania.

PONTEDERIACEAE Kunth, Nov. Gen. Sp. 1(3): 265.1816
Key to the Genera:
la. Perianth zygomorphic; one tepal with a large eye-mairk..........ccccoevnvmn. Eichhornia
1b. Perianth actinomorphic; tepal with no eye-mark ............cccoccvvvvvvvien oo Monochoria
EICHHORNIA Kunth, Gen. Nov3. 1842

Eichhornia crassipegMartius) Solms i\.P. de Candolle, Mon. Phan. 4: 527. 1832; Subramanym,
Aqua.Angiosp. 70. 1962; Deb, Hripu. 2: 390. 1983; Bor& Kumar in Flor Div. Ass. 358. 2003.

Pontederia crassipedlartius, Nov Gen. PI. 9. t. 4. 1823. [PLAE 4.10. Figs. 50]
Vernacular namé{achuri pana

Floating herbs. Leaves radical, rhomboid or ovate; petioles spgmghen into bladders. Flowers
pinkish violate, in many flowered spikes. Perianth zygomorphic; odd tepal with a large eye-mark. Stamens
6, unequal; filaments hairy

Flowers & Fruits:July — January

ExiccatusGossaihat Bee\nurag & AP Das0245,dated 14.07.2at Mahananda Barrag@nurag
& AP Das0327,dated 26.1.2011.

Satus Abundant.

Local Distribution Found in all wetlands of the study area.

General Distributionindia; Native to Brazil, now Pantropic.



Enumeration : Monocotd 9

MONOCHORIA C. Presl, Relig. Haenk. 1: 127. 1827
Key to the species:
la. Lamina triangular with sagittate or hastate base...... ................cccccee.eee.ee... M. hastata
1b. Lamina broadly ovate to oblong, base obtuse.......... .........cccccveeennee.. .. Mivaginalis
Monochoria haséata (Linnaeus) Solms iA.P. de Candolle, Mon. Phan.4: 523. 1883; Chawhah
in Hajra, FI. Namd. 332. 1996; BataKumat, Flor. Div. Ass. 358. 2003ontederia hastathinnaeus,

Sp. PI. 288. 17534onochoria hastaefoli®resl, Rel. Haenk. 1: 128. 1827; HookgFl. Brit. Ind.
6: 362. 1882; Prain, Beng. PI. 2: 1079. 1903. [PTE 4.3. Figs. 6]

Vernacular nam@®aam-ghaash

Aquatic herbs; erect or oblique. Lamina sagittate, hastate or cordate, acute, or obtuse; petioles sheathing.
Flowers bluish, long pedicelled, in many flowered racemes; perianth actinomorphic; 1 stamen large, 5
smaller; ovary ellipsoid; stigma shortly 3-lobed. Capsule ellipsoid, seeds oblong.

Flowers & Fruits:July — December

Exiccatus:Doumahoni BeeAnurag & AP Das0550,dated 27.08.2013; Gossaihat Béglyrag
& AP Das0227,dated 14.07.201

Satus Abundant.

Local Distribution Found almost in all wetlands of the study area.

General DistributionThroughout India; China, Malaysia, Sri Lanka, $\&a.

Monochoria vaginalis(Burmanf.) C. PresexKunth, Enum. 4: 134. 1834; HooKerFI. Brit. Ind.
6: 363. 1892Prain, Beng. PI. 2: 1079. 19ontederia vaginaliBurmant., Fl. Ind. 80. 1768.

Monochoria vaginalizar. plantaginegRoxbugh) Solms irA. DC., Monog. Phan. 4: 524. 1883;
Hookerf, Fl. Brit. Ind. 6: 363. 1892. [AIEA4.3. Figs. 5]

Vernacular nam@®aam-ghaash

Annual, aquatic herbs. Leaves in basal rosette or shortly decumbent stem, blades lanceolate to ovate,
acuminate, usually shallowly to deeply cordate, petiole usually exceeding scape. Racemes sub-umbellate,
erect at first, strongly deflected in fruit. Flowers pedicellate; tepals 6, blue; ovary 3-locular; ovules
many Capsule oblong.

Flowers & Fruits:September — May

Exiccatus:GajoldobaAnurag & AP Das0153,dated 12.09.2010; Doumahoni Be®hurag &
AP Das0204,dated 02.02.201

Satus Abundant.
Local Distribution Found in all wetlands of the study area.
General Distributionindia, Bangladesh, Sri Lanka, Malay Island, China, JapapicalAfrica.

Order: Poales
CYPERACEAE A. L. de Jussieu, Gen. Pl. 26. 1786m. cons

Key to the Genera:

la. Leaves blade absent, only basal tubular sheathe present .............cccccciiiiiin. 2
1b. Leaves blade PreSEeNt ...... ... e i 3



Enumeration : Monocot80
2a.Spikelets capitatgJumes ovate, concave, acute, ovoid to cyllindric-oblorf§choenoplectiella

2b. Spikelets elliptical or ovoid, Glumes boat-shaped...... ccccweev..o....e..........El€ocharis
3a. FIOWErS DISEXUAL. ... 4

3D. FIOWEIS UNISEXUAL........ciiiiiiiiiiiee e Carex...
4a. Inflorescence a single globose terminal heads .............cccccciiiieiiiieeeeeeeenn. Kyllinga
4b. Inflorescence branched or morethan2heads ........................ 5

5a. Perianth of hypogynous bristles or scales present...................... 6

5b. Perianth of hypogynous bristles or scales absent ...................... 7

6a. Leaves throughout stems, hagtymes hairy ....................cccccccveee e JELIFENA
6b. Leaves basal, glabrous, glumes glabrous .............................. 8

7a. Flowering glumes all distichous .............ccccooviiiiii i 9

7b. Flowering glumes spirally arranged rarely distichous................... 10

8a. Glumes broadly elliptic concave ..............cccoiiiiiiiiiieeeeeeee e Actinoscirpus
8b. Glumes ovate to ovate lanceolate ................c..ccovviiiiiiiiiiniiiinn e, Rhynchospora
9a. Leaf sheathe long white hairy at apeX .........cccccceevviiiicciiiiiiiiiiie e Bulbostylis
9b. Leaf sheathe glabrous ............coo oot e e e e e Eimbristylis
10a. Stigma 2, NUEDICONVEX ... e eeaee e s Rycreus
10b. Stigma 3, NUL tHGONOUS .......c. ittt e e e e e e e e e Cyperus

BULBOSTYLIS Kunth, Enum. PI. 2: 205. 1837

Bulbostylis densgWallich) Handle-MazzetgxKarsten & Schenck/egetationsbilder 20.7: 16.
1930; Noltie, Fl. Bhut. 3(1): 298. 1994; Hagteal, Fl. Sikkim 1: 198. 1996cirpus densud/allich,
Roxbugh, Fl. Ind. 1: 231. 182®ulbostylis capillaris/ar. trifida (Nees) C.B. Clarke in Hookér
Fl. Brit. Ind. 6: 652. 1893; Prain, Beng. PI. 256. 1903.

Slendermarshyannual sedgesteé®ns glabrous, triangulareaves filiform, shorter than stem, glabrous.
Umbels with cluster of 1 — 7 spikelets; bracts shp2ter3. Spikelets fevgolitary Glumes ovate-
cymbiform, compressed, glabrous, browtan®ns 2Achene obovoid, trigonous, surface light yellow
granular and slightly transversely wrinkled.

Flowers & Fruits: September — March

Exiccatus:Mahananda Barrag&nurag & AP Das0312,dated 26.1.2011; GajoldobaAnurag
& AP Das0342,dated 08.03.2012.

Satus Common.
Local Distribution Throughout the study area.
General Distributionindia, Bangladesh, Nepal, China, Japdrca.

CYPERUSLIinnaeus, Sp. PIl. 1: 44. 1753
Key to the Species:

1a. GlUMES MUCIONALE ... e e e e e et 2
1b. GlUMES NOL MUCIONALE ...oeeee e e e e e e 3
2a. Spikelets squarrose; nutoblong—ovoid ................cc e CSQUANOSUS

2b. Spikelets not squarrose; nut broadly ovoid ...............cccceiivierienneen... C.COMPESSUS



Enumeration : Monocot81

3a. Inflorescence of 3 — 10 whitish spikeletsin singlehead .............c.ccc.ooee.... C..niveus
3b. Inflorescence of many Spikelets in two-more heads .................. 4

4a. Spikelets arranged in dense spherical heads .......................... 5

4b. Spikelets arranged in umbel or linear heads............................ 6

SA.BIaCIS 2 — 3 oo e e e C..difformis
B BraCtS 4 — 8 ..o C..compactus
6a. Spikes densely cyllindric ..o 7

6b. Spikes otherwise, not cyllindric ..........c.coovie e iivienenn. 8

7a. Spikelets lineavery narrow upto 0.8 mmwide ..........cccoceeeiiiiiiiinnnne. C..cypeoides
7b. Spikelets over 1 MM WIE ......c.ooviiiiiie e e C..digitatus
8a. Spikelets oblong oval, under 10 mm long, glumes under 1.5 mmlong ......... 9

8b. Spikelets linear to oblomg elliptic over 10 mm long, glumes over 1.8 mmlong ...1...... 1
9a. Spikelets arrangedirregularly .............cocooiii i Gl
9b. Spikelets arranged regularly/uniformly ..................cooceivciie e viieeen2. 10

10a. Spikelets over 1.3 MM WIAE ..........euiiiiiiiiiiiiiiiiiiiiiiiie e e e C. halpan
10b. Spikelets under IMmMWIde ..........coouiiiiiiiiiiiiiiiiiiieeeee e e e C..tenuispica
11a. Plants Stoloniferous ............ooviiiii i e 12

12a. Umbels compound, rachillanotwinged ...........ccooooeeeeiiiiiiiiiiiene e C. pilosus
12b. Umbels simple, rachillawinged ...............ccccciiiiii e eevieee e G ratundus
11b. Plants rhizomatous............coeviiiiiiiiei e e 13

13a. Stem triquetrous, leaves shorter or equalling than culms, stigma 3 ......... C.distans
13b. Stem trigonus, leaves as long as culms, stigmas 2 .................. 14

14a. Nuts bi-convex, ellipsoid, finely reticulate ...........cccconriiniennnennnnd C.michelianus
14b.Nuts not bi-convex, broadly ovoid, not reticulate .......................... C.corymbosus

Cyperus digitatusRoxburgh, Fl. Ind. 1: 205. 1820; HooKerFI. Brit. Ind. 6: 618. 1893; Prain,
Beng. Pl. 2: 862. 190Rao &Verma,Cyper NE. Ind. 20. 1982; Noltie, Fl. Bhut. 3(1): 318. 1994.

Rhizomatous, tall, annual, marshland sedges. Leaves equaling or shorter than stem, lamina 5—10 mm
wide, coriaceous. Spikelets sub-terete, yellowish brown; wings of rhachilla deciduous. Glumes linear
apicular Sigmas 3. Nuts ellipsoid, trigonous.

Flowers & Fruits: August — December

Exiccatus:GajoldobaAnurag & AP Das0094,dated 12.09.2010; Mahananda Barrdgejrag
& AP Das0579,dated 13.1.2013.

Jatus Common.
Local Distribution Throughout the study area.
General distributionindia; Tropical countries.



Enumeration : Monocot82
Cyperus distansinnaeud, Suppl. P1. 103. 1781; HooleFl. Brit. Ind 6: 607. 1893; Noltie, FI.
Bhut. 3(1): 314. 1994. Hajet al,, Fl. Sikkim 1: 214. 199@rain, Beng. PI. 2:143. 1903.

Perennial sedges, usually rhizomatous. Stems solitary or tufted, trigonous, up to 1 m high. Leaves
shorter or as long as stem. Umbel compound, large; primary rays 6 — 10, up to 25 cm long; secondary
rays fewer; bracts 3 — 6 usually overtopping the umbel, leaf-like. Spikelets spicate, narrowly linear
erect or spreading 10 — 20 flowered; rachilla slersgarcely winged. Glumes long, elliptic — oblong,
redish-brown, magins membranous, obtuse, slightly imbricatan&ns 3Achene obolong, trigonous,

brown.

Flowers & Fuits: August — December

Exiccatus:GajoldobaAnurag & AP Das0121,dated 12.09.2010; Mahananda Barrage,
Anurag & AP Das0575,dated 13.1.2013.

Jatus Common.

Local Distribution Throughout the study area.

General distribution:Tropical and sub-tropical regions of the old world.

Cyperus rotundud.innaeus, Sp. PI. 45. 1753; Hookgdfl. Brit. Ind. 6: 598. 1893; Noltie, Fl. Bhut.

3(1): 316. 1994; Prain, Beng. PIl. 24b. 1903; Hajret al, Fl. Sikkim 1: 217. 1996; Guha Bakshi,
FI. Mur. Dist. 358. 1984Bora & Kumar Fl. Div. Ass. 382. 2003.

Vernacular Namévutha ghagBengali)

Perennial sedges; rhizome slendiemgate, bearing hard, ovoid, black, fragrant tubensisSrigonous.

Leaves shorter than or longer than stem, acuminate. Umbels simple or compound; rays 2 — 9, bearing
short spikes of spreading spikeles; bracts usually 3, shorter or longer them inflorescence; spikelets
linear-lanceolate, many-flowered redish-brown; ranchilla winged.glumes ovate to elliptic, imbricare,
obtuse or obtuse or apiculadehene broadly obovoid, trigonous, dark-brown.

Flowers & Fruits:July — December

ExiccatusMahananda Barrag&nurag & AP Das0299,dated 26.1.2011; Doumahoni Beel,
Anurag & AP Das0467,dated 12.06.2013.

Satus Common.

Local Distribution Throughout the study area.

General distributionThroughout India; warm countries.

Cyperus diformis Linnaeus, Sp. Pl. 46. 1753; Raov&rma,Cyper NE. Ind. 12. 1982; Guha

Bakshi, FI. MurDist. 353. 1984. Hookér, FI. Brit. Ind. 6: 605. 1893; Prain, Beng. PI. 2: 859. 1903;
Noltie, Fl. Bhut. 3(1): 310. 1994; Hajedal, Fl. Sikkim 1: 214. 1996.

Vernacular namdawna

Annual, tufted sedges; roots filiform. Leaves much shorter than stem, acuminate. Umbels compound or
contracted into a head; rays 3 — 8; bracts 2 — 3, leaf-like. Spikeletsbramg, 10-many flowered,
rachilla slendewinged. Glumes closely imbricate, obovate, concave, apex rodutiete nearly as
long as the glume, elliptical or obovoid, yellow or pale brown; style much shorter than achene.

Flowers & Fruits: Throughout the year

Exiccatus:Mahananda Barrag&nurag & AP Das0019,dated 12.05.2010; Gossaihat Beel,
Anurag & AP Das0290,dated 14.07.201



Enumeration : Monocot83
Satus Common.

Local Distribution Throughout the study area.
General distributionindia, Bangladesh, Sri Lanka.

Cyperus pilosu¥ahl, Enum. PI. 2: 534.1805; HooKeFl. Brit. Ind. 6: 609.1893; Prain, Beng. PI.
2:1143.1903; Rao &ermaCyper NE. Ind. 17.1982; Noltie, Fl. Bhut. 3(1):315.1994; Hajral,

FI. Sikkim 1:216.1996Cypewus obliquudNeesxWight, Contrib. Bot. Ind. 86.183&ypewus pilosus
var. obliqguus(Nees) C.B. Clarke in Jautinn. Soc. 21:151.1884 & Fl. Brit. Ind. 6: 610.1893; Noltie,
Fl. Bhut. 3(1): 316.1994€ypewus obliquudNeesxWt., Contrib. Bot. Ind. 86.183€. pilosusar.
polyanthaC.B. Clarke in JouiLinn. Soc. 21:148.1884 & Fl. Brit. Ind. 6:610.1893.

Perennial sedge; rhizome slend&loniferous. ms triquetrous. Leaves shorter than or as long as the
stem, up to 10 mm wide. Umbels compound; primary reays 2 — 10 up to 20 cm long; rachis of spike
pilose; bracts overtopping the umbel. Spikelets linear-lanceolate, 10 — 20 flowered; rachilla not winged.
Glumes broadly ovate, obtuse and apiculate with sharp keel pale or reddish-aowensSAchene
obovate-elliptic, trigonous, black, granular

Flowers & Fruits: August — March

Exiccatus:GajoldobaAnurag & AP Das0140,dated 12.09.2010; Mahananda Barr@geirag
& AP Das0326,dated 26.1.2011.

Satus Common.

Local Distribution Throughout the study area.

General Distributionindia, TropicalAfrica, Asia,Australia.

Cyperus compressusnnaeus, Sp. Pl. 46. 1753; HoolkerFI. Brit. Ind. 6: 605. 1893; Noltie, FI.

Bhut. 3(1): 310. 1994; Hajeet al., Fl. Sikkim 1: 214. 1996; Prain, Beng. PI. 243. 1903Cypeus
pectiniformisRoemer & Schultes, Mantissa 2: 128. 1824; Guha Bakshi, FIDi&ir 352. 1984.

Glabrous annual sedges; roots fibrous; stems tufted, erect or rarely prostrate, 3- gonous. Legves shorter
sometimes longer than the stem, acuminate. Bracts 3 — 7 3pdfglets digitately clustered, much
compressed; glumes ovate-lanceolate, closely imbricate; Keel produced into a laterally compressed.
Nuts obovate, dark- brown or brown or brownish — black.

Flowers & Fruits:July — December

Exiccatus:Gossaihat BeeAnurag & AP Das0236,dated 14.07.20t Mahananda Barrage,
Anurag & AP Das0565,dated 13.1.2013.

Jatus Common.

Local Distribution Throughout the study area.

General DistributionThroughout India; Sri LankdyopicalAfrica, Asia,America.

Cyperus cyperoidgginnaeus) O. Kuntze, Revis. Gen. Pl. 3(2): 333. 1898; Noltie, Fl. Bhut. 3(1): 307.

1994.Scirpus cypaidesLinnaeus, Mantissa PI. 181. 1771; Hagtal, Fl. Sikkim 1: 230. 1996;
Mariscus sieberianudeesexSteudel, Synops. Pl. Glum.2: 61. 1855; Prain, Beng. PL4%.11903.

Slender sedges, up to 50.0 cm tall. Leaves equaling or exceeding stem. Spikelets closely and spirally
arranged in cylindric pedunculate spikes in a simple terminal umbel with 3 — 5 foliaceous bracts. Spikletes
erect, linear-subulate, in fruit spreading at right angles to the rachis, semi-fusiform. Nuts brown, curved-
oblong, 3-quetrous.



Enumeration : Monocot84
Flowers & Frits: April — August

Exiccatus:Mahananda Barrag&nurag & AP Das0012,dated 12.05.2010; Gossaihat Beel,
Anurag & AP Das0433,dated 17.08.2012.

Satus Common.

Local Distribution Throughout the study area.

General DistributionTropical and sub-tropical regions of the old world.

Cyperus halparLinnaeus, Sp. PI. 45. 1753 (itd'spani); Hookerf., Fl. Brit. Ind. 6: 600. 1892;
Noltie, Fl. Bhut. 3(1): 313. 1994; Hajehal, Fl. Sikkim 1: 215. 1996; Prain, Beng. PI. 242. 1903.

Perennial, tufted, rhizomatous annual erect sedgessSolitarycompressed-trigonous. Lamina broad,
spreading. Spikelets linear-lanceolate. Primary rays 3-8, longest 1 — 6 cm, secondary to 1 cm, involucral
bracts 2 — 3, leafyowest exceeding and the other shorter or equaling inflorescence. Spikelets sessile,
digitately arranged, narrowly lanceolate-ovoid with 5 — 25 florets. Glumes ovate-oblong. Stamen-1,
style bifid. Nuts shortly apiculate.

Flowers & Fruits:May — November

Exiccatus:Mahananda Barrag&nurag & AP Das0042,dated 12.05.2010; Gossaihat Beel,
Anurag & AP Das0459,dated 17.08.2012.

Satus Common.

Local Distribution Throughout the study area.

General Distributionindia, Tropical, sub-tropical and temperate regions of the old world.
Cyperus iriaLinnaeus, Sp. Pl. 45. 1753; HookeFl. Brit. Ind. 6: 606. 1893; Noltie, FI. Bhut. 3(1):

312. 1994; Hajrat al, Fl. Sikkim 1: 215. 1996; Prain, Beng. Pl. 248. 1903; Guha Bakshi, Fl.
Mur. Dist. 356. 1984.

Erect, annual sedges. Roots fibrous; stem erect, trigonous. Umbel decompound of many primary rays
bearing fascicled umbellous of many interrupted spikes of 5 — 20 spikelets, compressed, 6-flowered,

greenish brown. Glumes loosely or scarcely imbricate, 3 — 5 nerved. Obovate, apex sub-rounded,
mucronate. Nuts brown, ovate triquetrous, apex mucronate.

Flowers & Fruits: August — March

ExiccatusDoumahoni BeelAnurag & AP Das0023,dated 02.02.20t Gossaihat BeeAnurag
& AP Das0458,dated 17.08.2012.

Jatus Common.

Local Distribution Throughout the study area.

General Distributionindia; Southern Hemisphere.

Cyperus niveufRetzius Obs. fasc 5: 12. 1789; Hookefl. Brit. Ind. 6: 601. 1893; Prain, Beng. PI.

2:860. 1903; Rao &ermaCyper NE. Ind. 14. 1982oltie, FI. Bhut. 3(1): 309. 1994; Hajeaal,
FI. Sikkim 1: 216. 1996.

Perennial, tufted, glabrous, erect sedges. Rhizomes creeping, sloadyl_eaves shorter than the
stem, narrowly lineaBpikelets 3— 10 in one head, oblong-elliptic, compressed, whitish. Glumes ovate-
lanceolate, compressed. Stamens 3. Nut obovoid, trigonous, dark brown.
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Flowers & Fruits: May — September

Exiccatus:Mahananda Barrag&nurag & AP Das0030,dated 12.05.2010; Gossaihat Beel,
Anurag & AP Das0232,dated 14.07.201

Satus Common.

Local Distribution Throughout the study area.

General Distributionindia (throughout), Soutsia,Afghanistan, China.

Cyperus squarrosukinnaeus, Cent. Pl. 2: 6. 178Bypeuwus aristatugRottboell, Desci& Icon.
PIl. 23,t.6,f. 1. 1773; Hookér FI. Brit. Ind. 6: 606. 1893; Prain, Beng. PI. 2: 860. 1903.

Annual, tufted, annual sedges. Stem triquetrous. Inflorescence usually reduced to a single hemispherical
head; spikelets oblong-lineatrongly compressed; glumes elliptic-ovate, reddish brown; stamen 1.
Nuts oblong-obovate to almost lingstipitate, grayish brown.

Flowering & Fruiting: June — February

ExiccatusMahananda Barraga&nurag & AP Das0077,dated 12.05.2010; Doumahoni Beel,
Anurag & AP Das0193,dated 02.02.201

Jatus Common.

Local Distribution Throughout the study area

General Distributionindia (major part), Sri LankayopicalAfrica.

Cyperus tenuispicéteudel, Syn. Pl. Cyperac111855; Kukenthal, in EnglePflanzenrIV.

20:101.1936; Kern, ifan Seenis, Flora Malesiana 7, 3: Fig. 58. 1974; Haineg&, BEedges and
Rushes Eagtfr. 313 — 314. 1983; Noltie, FI. Bhut. 3(1): 314. 1994

Annual, small tufts sedgedes 3 — 5-angulasmooth. Leaves shorter than stem; sheaths green or red,
soft, lower blade-less, mouth obliquewhen leaf blade present, rather straight; ligule O; Inflorescence

a compound anthelodium; cluster of spikes at the tip of all of the secondary branches, with 2 — 10 sessile
spikes; compressed, with 10 — 30 glumes. Stamens 1 or 2, connective tip smooth. Nuts almost spherical
to obovoid, obtusely trigonous, white or yellowish, papillose or tuberculate.

Flowers & Fruits: September — January

ExiccatusGajoldobaAnurag & AP Das0157 dated 12.09.2010; Doumahoni Be&hurag &
AP Das0215,dated 02.02.201

Jatus Rare.

Local Distribution Throughout the study area.

General Distributionindia; TropicalAfrica, E.Africa, Sri Lanka.

Cyperus corymbosuRottboell, DesciPl. Rar19. 1772; Hookel Fl. Brit. Ind. 6: 612. 1893; Rao
& VermaCyper NE. Ind. 18. 1982; Prain, Beng. PI. 242. 1903; Noltie, Fl. Bhut. 3(1): 315. 1994.

C. diphyllusRetzius, Obsenrbot. 5: 1. 1789C. koenigivahl, Enum. PI. 2: 302. 1805. bengalensis
Sprengel, Neue Entdeck. Pflanzenk. 3: 101. 1822.

Tufted, erect, perennial, sedges. Rhizome horizomésth oodytrigonous. Leaves reduced; sheath
green or brown. Inflorescence conical, compound, flat, rachis rectaripilee reflexed; fusiform,
terete; cymbiform; Glumes loosely imbricating, mucrorgtéier 1 mm long.

Flowers & Fruits:July — October



Enumeration : Monocot86

Exiccatus:Gossaihat BeeAnurag & AP Das0268,dated 14.07.20t Doumahoni BeeAnurag
& AP Das0506,dated 12.06.2013.

Satus Aboundant.

Local Distribution Throughout the study area.

General Distributionindia, Pakistan, Sri Lanka, Mayannp#srica, America.
Cyperusmichelianus(Linnaeus) DelileDescr Egypte, Hist. Nat. 3: 50 181Scirpus michelianum

Linnaeus, Sp. PI. 1: 52. 1753pokerf., Fl. Brit. Ind. 6: 662. 1893; Prain, Beng. PI. 2: 873. 1903; Datta
& Majumdar, Bull. Bot. Soc. Beng. 20(2); 35. 1968/pewus diffusefRoxb. Fl. Ind. 1: 189. 1832.

Small, annual, tufted sedge; root fibrous. Stem triquetrous, leafy towards and base. Leaves as long as
the stem, lineaacute. Spikelets numerous, in dense compound terminal heads. Glumes elliptic. Nut
fusiform.

Flowers & Fruits: July — January

ExiccatusGajoldobaAnurag & AP Das0158,dated 12.09.2010; Doumahoni Be&hurag &
AP Das0225,dated 02.02.201

Satus Common.

Local Distribution Throughout the study area.

General distributionindia (throughout), Southsia, South Europe to Japan.

Cyperus compactuRetzius, Obs. Bot. 5: 10. 1789; Noltie, Fl. Bhut. 3(1): 308. 109%ijutus/ahl,
Enum. Pl. 2: 357. 180&yperus spinulosutRoxburgh, Fl. Ind. 1: 207. 1828lariscus compactus
(Retzius) Boldingh., Zakf. Landb. Java. 77. 1916; Hajral., Fl. Sikkim 1: 228. 1996M.

microcephalusl. Pres| & C. Presl, Rel. Haenk. 1: 182. 1828; HobkEl. Brit. Ind. 6: 624. 1893,
Prain, Beng. PI. 2:147. 1903.

Tufted, rhizomatous, perennial, erect sedges, stem sp@ayes lineaacuminate; lamina 5—6 mm
wide, coriaceous, margin serrate, sheath reddish. Inflorescence 2 x compound, involucral bracts 4 — 8;
spikelets narrowly lineareddish brown. Glumes imbricate. Nuts trigonous.

Flowers & Fuits: August — December

Exiccatus:GajoldobaAnurag & AP Das0142,dated 12.09.2010; Mahananda Barrdgejrag
& AP Das0596,dated 13.1.2013.

Satus Common.
Local Distribution Throughout the study area.
General distributionindia (throughout), China, Malaysia, Sri Lanka.

ELEOCHARIS R. Brown, Prodr224. 1810
Key to the Species:

la. Erect, more than 1m high; spikes over 30 mmlong .............................. E.tetraquetra
1b. Erect, less than 1m high; spikes lessthan 20 mmilong ..................ceee. 2
2a. Styles 2-fid, NULS COMPIESSEd .......oeeiiiiiii e e e, 3

2b. Styles 3-fid, nuts trigonous or obovoid ............ccoceiiiiii i 5
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3a. Rhizome short or abSent .........cooiiiiiiiii i e 4

3b. Rhizome creeping; perianth brtislets brownrusty .............cccccecceveeeenenee.en . ELpalustris
4a. Perianth bristlets glistening, white ...............cccccccviiee e £ 2LOPUGpURA

4b. Perianth bristlets brown or rusty ..........ccooiiiiiiiiii e E..geniculata
5a. Nuts smooth; spikes 7—10X3.5—4mMmM ............cccccviiivviiee e e eeneen. ECONjESER
5b. Nut coarse; SPIKES 4 X 3 MM ....eiiiiiiiiiiiiiei e E..retroflexa

Eleocharis congest D. Don, ProdrFl. Nepal 41. 1825; Hookér, Fl. Brit. Ind. 6: 630. 1893;
Noltie, FI. Bhutan 3(1): 286. 1994; Prain, Beng. P1.129 1903Eleocharis afflates&teudel, Syn.
Pl. glum. 2: 76. 1855.

Annual or perennial, marshy sedges; stems up to 35.0 cm long, triandgeeat. Sheath apex truncate,
apiculate. Spikelets oblong, terete, sub-acute, purplish; glumes loosely imbricate, oblong; stigmas 3.
Nuts 0.15 cm long, yellowish green. Bristles 7, white or brown.

Flowers & Fruits:July — December

Exiccatus:Gossaihat BeeAnurag & AP Das0228,dated 14.07.2at Mahananda Barrage,
Anurag & AP Das0566,dated 13.1.2011.

Satus Common.

Local Distribution Throughout the study area.

General distributionindia, Sri Lanka, Malaysia.

Eleocharis retroflexa(Poiret) Urban subsphaetaria(Roemer & Schultes) Koyama, Bull. Nat.

Sci. Mus. Dkyo 17: 68. 1974; Noltie, Fl. Bhut. 3(1): 287. 198focharis chaeraridRoemer &
Schultes, Syst. 2: 154. 1871, Prain, Beng. P[12911903.

A tufted annual, marshy sedges. Stems filiform, recurved. Leaves reduced to sheaths. Spikelets elliptical
or ovoid, purple; glumes 6 — 8, boat- shaped, obtuse or subacute, sides membranous, purple-tinged,
pale-brown; style-base pyramidal, 3 lobed; style 3Afthenes obovate, trigonous, trabeculate.

Flowers & Fruits:July — November

Exiccatus:GajoldobaAnurag & AP Das0081,dated 12.09.2010; Gossaihat Béglurag &
AP Das0408,dated 12.08.2012.

Jatus Common.

Local Distribution Throughout the study area.

General distributionTropical to temperate regions of the world.

Eleocharis tetraquetraNees iWight, Contr. Bot. Ind. 1.2. 1834; Noltie, FI. Bhut. 3(1): 186. 1994;
NaskarAqu. Semiaqut. Pl. LowGanget. Plain, 245. 1990. [PLATE 4.16. Figs. 85]

Annual, erect, stoloniferous. Stems rather firm, tetraqutrous. Leaf sheaths 2, reddish brown. Spikelets
erect, ovoid — lanceolate, acute; glumes 1-nerved. Perianth bristles 5, subequal, rather coarse; stamen:
2; style long; stigmas 3. Nuts narrowly or broadly obovoid, biconvex, smooth, pale brown.

Flowers & Fruits: October — November

Exiccatus:Mahananda Barrag@nurag & AP Das0310,dated 26.1.2011; Mahananda
BarrageAnurag & AP Das0604,dated 13.1.2013.
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Satus Common.

Local Distribution Throughout the study area.
General distributionindia to Malaysia.

Eleocharis palustriR. Brown, Prodr224. 1810; Hookdt, Fl. Brit. Ind. 6: 628. 1893; Noltie, Fl.
Bhutan 3(1): 285. 1994, Prain, Beng. Pl.249. 1903Helocharis palustrid.indley, syst. 2: 154.
1817 & Syn. Brit. Fl. 280. 1829.

Erect, tufted sedge with creeping rhizome. Stem terete. Leaves absent, sheath truncate. Spikelets ellipsoic
or cylindric. Glumes imbricate, ovate-lanceolate. Nuts broadly obovoid, biconvex.

Flowers & Fruits:November — March

ExiccatusDoumahoni BeeAnurag & AP Das0169,dated 02.02.2a% Mahananda Barrage,
Anurag & AP Das0607,dated 13.1.2013.

Satus Abundant.
Local Distribution Throughout the study area.
General Distributionindia (throughout); cosmopolitan exc@pistralia.

Eleocharis atropurpuregRetzius) Kunth, Enum. 2: 151. 1837; HookeFl. Brit. Ind. 6: 627.
1893; Noltie, Fl. Bhutan 3(1): 287. 1994, Prain, Beng. PI12911903Scirpus atopurputea
Retzius, Obs. 5: 14. 178Bleocharis atopurpueaNees inWight, Contrib. Bot. Ind. 13.
1834.

Marshy unbranched sedgete terete, short. Spikelets in terminal heads; glumes imbricate. Nuts
black, obtuse, biconvex, tipped with the pale disciform style base; styles 2 fid.

Flowers & Fruits:October — December

Exiccatus:Mahananda Barrag&nurag & AP Das0340,dated 26.1.2011..
Satus Abundant.

Local Distribution Throughout the study area.

General Distributionindia; cosmopolitan.

Eleocharis geniculaa (Linnaeus) Roemer & Schultes, Sygeg. 2: 150. 1817; Svenson,
Rhodora 41: 50. 193%cirpus geniculatdinnaeus, Sp. Pl. 1: 48. 173leocharis capitata
R. Brown, Prodr225. 1810; Hookef, Fl. Brit. Ind. 6: 627. 1893; Prain, Beng. PI. 249.
1903.

Small, marsh sedges. Roots fibrous; stem terete. Leaf-sheath short, base oblique with acute tip. Spikelets
terminal, brown, globose — oblong; glumes imbricate. Nuts brownish, slighlty compressed.

Flowers & Fruits:September — December

Exiccatus:GajoldobaAnurag & AP Das0161,dated 12.09.2010; Mahanand Barragajrag
& AP Das0561,dated 13.1.2013.

Satus Common.
Local Distribution Throughout the study area.
General Distributionindia and warmer countries of world.
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FIMBRISTYLIS Vahl, Enum. PI. 2: 285. 1805

Key to the Species:

la. Style 2-fid, nutbiconvex ...........coooo i o 2

1b. Style 3-fid, NUELIIGONOUS ..o e, 8

2a. Semwithonlyone spikelet ............ccocooviiiiii e R TETFAQONA
2b. Stem with more Spikelets ..o, 3

3a. Spikelets all SOlitary ..........ccooviiiiiii e 4

3b. Spikelets several, Spikeletslinear .............ccooooviii i 5

4a. Qyle base long, hairglumes short, squarrose ..................ccccceevveceeenennn. . SQUArosa
4b. Style base short, glabrous.............ccco i, 6

5a. Nut conspicuously longitudinally striate ...............c.coviiiiinnen. 7

5b. Nut smooth, straw coloured ... E.aestivalis
6a. Spikelets angular; achene pale brown ..., E.dichotoma
6b. Spikelets terete; achene brow .............cooiiiiiiiiins i, 8

7a.All spikelets sessile, CIUSEEr ...t e e e E.argentea
7b. Most spikelets stalked, notin cluster........... ....oviiiiieeeeeeeeceeeea I dipsacea
8a. Spikelets Solitary; Spikelets globose .............cccccciiiiiiiinnne, F.quinquangularis
8b. Spikelets compound, several ............coooii i 9

9a. Leaves fertile stem reduced to sheathl spikelets sub globose ................ E littoralis
9b. Leaves of fertile stem well developed; spikelets lanceolate ......................E. lenera

Fimbristylis tetragonaR. Brown, Prodr226. 1810; Hookel, Fl. Brit. Ind. 6: 631. 1893; Prain,
Beng. PI., 2: 150. 1903.

Tufted perennial, marshgrect sedgest&ns slendeiquadrangulal_eaves reduced to sheaths.
Inflorescence of one terminal spikelet. Spikelet ovoid or concial. Glumes obovate — oblong, obtuse.
Stamens usually 2, rarely 3; style flattened, villous, 22fithene slinear — oblong, pale, tapering towards
base, with a slender stalk.

Flowers & Fruits: October — December

ExiccatusMahananda Barrag&nurag & AP Das0330,dated 26.1.2011; Mahananda Barrage,
Anurag & AP Das0576,dated 12.1.2013.

Satus Common.
Local Distribution Throughout the study area.
General distributionindia, Bangladesh, Nepal, Sri LankaAEia to tropicaAustralia.

Fimbristylis aestivaligRetzius\Vahl, Enum. PI. 2: 288. 1806; HooKeFI. Brit. Ind. 6: 637. 1893;

Prain, Beng. Pl., 2:151. 1903 Moone\suppl. Bot. Bihar & Orissa 149. 195&xirpus aestivalis
Retzius, Obs. Bot. 4: 12. 1786.
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Annual, erect, marshy sedgeterfis angulat_eaves setaceous, broad, eligulate; sheath usually villous
to hairy rarely glabrous. Spikelets solitanplong — lanceolate, acute; keel 3- nerved, glabrous; stamenl;
stigmas 2. Nuts elliptic or obovate, biconvex, smooth.

Flowers & Fruits: August — February

Exiccatus:GajoldobaAnurag & AP Das0083,dated 12.09.2010; Mahananda Barr@geirag
& AP Das0292,dated 26.1.2011.

Satus Common.

Local Distribution Throughout the study area.

General distribution: India, china, Japan, Malaysidustralia.

Fimbristylis dichotomaLinnaeus)ahl, Enum. Pl. 2: 287. 1806; Noltie, Fl. Bhut. 3(1): 294. 1994,
Hajraet al, Fl. Sikkim 1: 220. 1996; Bora & Kumdfl. Div. Assam, 385. 200&cirpus dichotomus

Linnaeus, Sp. PI. 50. 1733mbristylis diphylla(RetziusVahl, Enum. PI. 2: 289. 1806; Hooker
Fl. Brit. Ind. 6: 636. 1893; Prain, Beng. PI. 2538. 1903.

Annual or perennial, marshgrect sedges, shortly rhizomatous. Leaves flat, biodlaela simple or
sub-compound. Spikelets ovate — acute, terete; glumes broadly ovate; stamens 3. Nuts obovate —
elliptical, whitish.

Flowers & Fruits:May — November

ExiccatusMahananda Barrag&nurag & AP Das0013,dated 12.05.2010; Doumahoni Beel,
Anurag & AP Das0468,dated 12.06.2013.

Satus Common.

Local Distribution Throughout the study area.

General DistributionTropical to temperate zones across the world.

Fimbristylis dipsacedRottbogll) Clarke in FI. Brit. Ind. 6: 635. 18%cirpus dipsaceulottbogll,

Descr & |. c. Pl. 56. t. 12. f. 1. 1773; Prain, Beng. PIl. 253. 1903Echinolytum dipsaceum
(Rottbogll) Desvux in JouBot. 1: 21.t. 1: 1808. [PLATE 4.16. Figs. 90]

Tufted annual sedgedef slendel_eaves shorter or as long as stem, filiform. Spikelets in terminal,
simple or compound dense umbels, subglobose, echinate, greenish. Bracts several, filiform. Glumes
lanceolate, aristate, paléaBen 1Achenes linear — oblong, faintly striolate

Flowers & Fruits: August — November

Exiccatus:Gossaihat BeeAnurag & AP Das0417,dated 17.08.2012; Mahananda Barrage,
Anurag & AP Das0576,dated 13.1.2013.

Satus Common.

Local Distribution Throughout the study area.

General Distributionindia, MyanmerChina, Japan, Korea, Malasyaustralia, SAmerica.
Fimbristylis squarrosavahl, Enum. PI. 2: 289. 1806; HooKerFl. Brit. Ind. 6: 635.1883; Prain,
Beng. PI. 2: 153. 1903.

Plants annual, cespitose, delicate, bases soft; rhizomes absent. Leaves polystichous, spreading tc
ascending; sheaths entire or ciliate dist@cks hirtellous; ligule absent; lamina linear — filiform.
Inflorescences simple or compound, mostly open, ascending — branched, mostly longer than broad.
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Spikelets greenish brown or brownistar8en 1; styles 2-fid, slendéase flat, long-fimbriate, hairs
recurved over achene.

Flowers & Fruits:February — July

ExiccatusMahananda Barrag&nurag & AP Das0018,dated 12.05.2010; Doumahoni Beel,
Anurag & AP Das0166,dated 02.02.201

Satus Common.

Local Distribution Throughout the study area.

General Distributionindia;Asia,West Indies (Cuba), Centraierica (Honduras), Soulmerica,
Africa, Pacific Islands.

Fimbristylis teneraSchultes, Mantissa. 2: 57. 1824; Hookgfl. Brit. Ind. 6: 642. 189%cirpus
tenellusRoxbugh, Fl. Indica 1: 227. 1826. teneravar. oxylepis(Steudel) Hookef., Fl. Brit. Ind.
6: 642. 1893F. oxylepisteudel, Syn. Pl. Glum. 210. 1855.

Tufted annual sedges. Roots fibrousn$irregularly angular to compressed, deeply grooved, gery —
green, papillose and finely scabrous. Leaves to half of stem length; ligule O. Inflorescence small anthelodium
of 3-5 spikes; stamen 1, stigmas 3. Nut globose to obovoid, stipitate, reticulate and tuberculate, brownish
white to brown.

Flowers & Fruits: February -AAugust

Exiccatus:Doumahoni BeeAnurag & AP Das0174,dated 02.02.20t Gossaihat BeeAnurag
& AP Das0411, dated 17.08.2012.

Satus Common.

Local Distribution Throughout the study area.

General Distributionindia, (S E coast, Punjab); Pakistan, Sri Lanka, tropicah.

Fimbristylis argentegRottbogll)Vahl, Enum. 2: 294. 1805; HookieFl. Brit. Ind. 6: 640. 1893;
Prain, Beng. PI. 2:161. 1903Scirpus agenteusRottbogll, Progr27. 1772.

A tufted, annual, marshsedges.t8ms striate, trigonous. Leaves shorter than stem, slecdés,
sheath red-dotted. Spikelets in a capitate clustssile, cylindric, obtus&cenes obovoid,
biconvex, pale, bordered.

Flowers & Fruits: November — March

Exiccatus:Mahananda Barraganurag & AP Das0300,dated 26.1.2011; GajoldobaAnurag
& AP Das0392,dated 08.03.2012.

Satus Common.

Local Distribution Throughout the study area.

General Distributionindia,Australia.

Fimbristylis quinquangularis (Vahl) Kunth EnumPI. 2: 229 183 Fimbristylis miliacegLinnaeus)
Vahl, Enum. 2: 287. 1806jookerf., Fl. Brit. Ind. 6: 544. 1893. Prain, Beng. PI. 2: 869. 1903.

Scirpus miliaceukinnaeus, SysWeg. (ed. 10) 868. 1758cirpus tetragonuBoiret, Encyl. Method
6: 767. 1844,

Annual, marshyglabrous sedgeste®n tufted, erect, slendezompressed. Leaves flat, sheath
decompound, bract filiform. Spikelets brown, sub-globose or ovoid, rachila stout. Glumes closely
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imbricate, yellowtransversely strwranous, faintly nerved, ovate or elliptic. Nuts obovoid, trigonous,
brownish yellow

Flowers & Fruits: Throughout the year

Exiccatus:GajoldobaAnurag & AP Das0122,dated 12.09.2010; Mahananda Barr@geirag
& AP Das0580,dated 13.1.2013..

Satus Common.
Local Distribution Throughout the study area.
General DistributionPantropic.

Fimbristylis littoralis Gaudichaud in FreyNpy. Bot. 413, 1826; Blake in Joérn. Arbor. 35: 217.
1954 Fimbristylismiliacea sensenthumAl. Aus. 316. 1878; Hookdr, Fl. Brit. Ind. 6: 644.
1893.

Tufted, marshyerect, annual sedge$e®s up to 50 cm high. Leaf-sheaths subdisitichous, strait with
scarious margins. Inflorescence a decompound umbel, filiform. Spikelets subglobose, reddish-brown.
Glumes ovate, obtuse, rounded on the back, membranous, btamenS 1-3Achenes narrowly
obovate, trigonous, surface yellow

Flowers & Fruits:January — December

Exiccatus:Mahananda Barrag@nurag & AP Das0038,dated 12.05.2010; Gajoldol#urag
& AP Das0350,dated 08.03.2012.

Satus Common.
Local Distribution Throughout the study area.

General Distributionindia (N. E. part & Central and Peninsular part); Myaniataysia,
TropicalAfrica, Australia.

FUIRENA Rottbogll, Descicon. RarPI. 70. 1773

Fuirena ciliaris (Linnaeus) Roxburgh, Fl. Ind.1: 184. 1820; Noltie, Fl. Bhutan 3 (1): 282. 1994.
Scirpus ciliarisLinnaeus, Mantil. 182. 1771 Fuirena glomeratd.amarck, Encyl. 1: 150. 1791,
Hookerf., Fl. Brit. Ind. 6: 666. 1893; Prain, Beng. PI. 258. 1903.

Erect, marshy annual sedges. Rhizome abstemhs3ufted, striate, sparsely hairgaves linear
lanceolate, acuminate, hairy; sheaths striate, hispid. Spikelets in clusters of 3 — 10, gray — green or
brownish, ovoid or oblong; glumes obovate or oblong; keel green, bristles 6; outer 3 shart, linear
slightly shorter than the achene; inner 3 quadrate, strongly 3-ribbed, hastate or cordate at base, claw
straightAchenes triquetrous, obovoid, surface smooth, pale.

Flowers & Fruits:October — February

Exiccatus:Doumahoni BeelAnurag & AP Das0166,dated 02.02.20t Mahananda Barrage,
Anurag & AP Das0577,dated 13.1.2013.

Satus Common.
Local Distribution Throughout the study area.
General distributionCosmopolitan to tropical and sub-tropical regions.
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KYLINGA Rottbogll, Descicon. RarPl. 12. 1773pom. cons
Key to the Species:
la. Keel of achene glume winged; head greenish .......... ..., K..brevifolia
1b. Keel of achene glume not winged; head whitish ...........cccccccceeeiiineeen. K.nemoralis
Kyllinga brevifolia Rottbogll, Descrl3. t. 4. f. 3. 1773; Hookér, Fl. Brit. Ind. 6: 588. 1893;

Noltie, Fl. Bhut. 3(1): 324. 1994; Prain, Beng. P1.1343. 1903; Hajrat al, Fl. Sikkim 1:227. 1996.
Cypeuws bevifolius(Rottbogll) Hasskarl, Cat. Hort. Bog@#d. 1844.

Annual, marshy sedges; rhizome slendgeeping, brown scalyeaves radical, linear
Inflorescence a single globose terminal head, white. Spikelets ovate-lanceolate. Stamens 2. Nuts
ellipsoid, obtuse.

Flowers & Fruits:June — November

Exiccatus:GajoldobaAnurag & AP Das0095,dated 12.09.2010; Doumahoni Befhurag &
AP Das0464,dated 12.06.2013.

Satus Common.

Local Distribution Throughout the study area.

General distributionindia, tropical and warm regions.

Kyllinga nemoralis(J. Reinhold & C. Forster) DanéyxHutchinson, FIW. Trop.Afr. 2: 487. 1936;
Noltie, Fl. Bhut. 3(1): 325. 1994; Hajed al,, Fl. Sikkim 1: 227. 199&yllinga monocephala
Rottbogll, Descrl3, t. 4, F4. 1773nom. SuperflPrain, Beng. PIl. 2:141. 1903Thryocephalon

nemoralel. Reinhold & C. Forste€har Gen. PI. 130. 177&yetus kyllingaEndlicher Cat. Hort.
Ac.Vindob.1: 94. 1842.

Rhizome slendemarshycreeping sedgestedns distant, slendéreaves linear — lanceolate; bracts 3
— 4. Spikelets 2.5 — 3 mm loMchene bearing glumes broadly — dottédhenes 15 mm long,
obovoid, yellowish-brown.

Flowers & Fruits: Throughout the year

Exiccatus:GajoldobaAnurag & AP Das0093,dated 12.09.2010; Mahananda Barr@gejrag
& AP Das0597,dated 13.1.2013.

Jatus Common.
Local Distribution Throughout the study area.
General DistributionPantropical.

SCHOENOPLECTIELLA Lye, Lidia 6(1): 20. 2003
Key to the species:

1a. SIEMS TEIETE ... 2

1D. SEMS HIQUELIOUS ...cv e e S..muconata
2a. Glumes distinctly keeled and Spikelets angular................c.coooeeinin, 3

2b. Glumes faintly not keeled and Spikeletsterete ................cccoevevenenn. 4

3a. Spikelets 2 —9iN A CIUSTE ... ... et e e e e S..supina
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3b. Spikelets 1 —3 N A CIUSLEN .......coeveeeeiiiiciie e S.lateriflora
4a. Nut plano-convex, axillary 2 —4 spikelet ..., S..juncoides
4b. Nut triquetrous, more than 10 spikets, roundhead .......................... S..articulata

Schoenoplectiella articula (Linnaeus) le Lidia 6: 20 20035choenoplectus trulates(Linnaeus)
Palla in Bot. Jahrb. 10: 229. 18&R;irpus articulatu&innaeus, Sp. Pl. 47. 1753; Hooker f., FI. Brit.
Ind. 6: 656. 1893; Prain, Beng. PI. 260. 1903lsolepis aticulateNees inVight, Contrib. 108. 1834.

[PLATE 4.16. Figs. 86]

A glabrous, annual, tufted robust marshland sedtgs.t8rete, spongiransversely septate. Leaves
reduced to sheaths. Inflorescence of many sessile spikelets, capitates; spikelets ovoid to cylindric —
oblong. Glumes ovate, concave, acute, Hypogynous bristles abdseries obovate, triquetrous,

black, smooth; style linear

Flowers & Fruits:October — January

ExiccatusMahananda Barrag&nurag & AP Das0313,dated 26.1.2011; Mahananda Barrage,
Anurag & AP Das0578,dated 13.1.2013..

Satus Common.
Local Distribution Throughout the study area.
General distributionTropicalAsia,Africa, Australia.

Schoenoplectiella juncoidggkoxbugh) Lye Lidia 6: 25 20035choenoplectus juncoid@soxbugh)
Palla in Bot. Jahrb. 10: 299. 18&8;irpus juncoideRoxbugh, Fl. Ind. 1: 218. 182@cirpus eectus
senslClarke in Hookef, Fl. Brit. Ind. 6: 656. 1893)onPoiret, 1804; Prain, Beng. PIl. 26D. 1903.

Vernacular name&hechur

Tufted annual, marshland sedgeen$s flaccid or rigid. Leaves reduced to sheaths. Spikelets sessile, 2
—5in alateral clusteovoid — oblong. Glumes suborbicyleoncave, acute, pale brown, keeled, 1-
neved. Hypogynous bristles 5 — 6, unequal, retrorsely scarbid, shorter or longer than achenes. Styles
linear, branches Achenes globosely obovoid, unequally biconvex, brown to black.

Flowers & Fruits:July — December

Exiccatus:GajoldobaAnurag & AP Das0110,dated 12.09.2010; Gossaihat Béelurag & AP
Das0422,dated 17.08.2012.

Satus Common.

Local Distribution Throughout the study area.

General distributionindia, China, Japan, Malaysfaystralia.

Schoenoplectiella supinéLinnaeus) e Lidia 6: 27. 20035 choenoplectus supin{tsnnaeus) Palla

Bot. Jahrb. Syst. 10(4): 299. 18&8jrpus supinukinnaeus Sp. PI. 1: 49. 1793ookerf, Fl. Brit. Ind.
6: 655. 1893; Prain, Beng. PIl. 26D. 1903; MajumdaBull. Bot. Soc. Beng. 19: 16. 1965.

Annual, glabrous sedges with fibrous rootensdensely tufted, slengebtusely triquetrous. Leaves
very short, sheath sort. Spikelets 2 — 9 in a clusiigrsoid or oblong, green, sessile; rachila sessile.
Glumes ovate. Nuts globose.

Flowers & Fruits: August — December

Exiccatus:GajoldobaAnurag & AP Das0109,dated 12.09.2010; Mahananda Barr@geirag
& AP Das0324,dated 26.1.2011.
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Satus Common.

Local Distribution Throughout the study area.
General distributionindia (throughout), Sri Lankdagmperate areas.

Schoenoplectiella lateriflordJ.FE Gmel.) lye Lidia 6: 25 2003Schoenoplectuaterifolrus

(J.F Gmelin) Lye in Bot. Nat. 290. 1971; Bhat al, Sedg. & Gras. 82. 200&cirpus lateriflous
J.E Gmelinin Syst. Nat. 2, 1: 127. 178kirpus supinukinnaeus vamuninoidesClarke in Hooker
f., Fl. Brit. Ind. 6: 656. 18980onIsolepisunilodis Delile, 1813; Prain, Beng. Pl. 2180. 1903.
Scirpussupinusvar. lateriflorus(J.F Gmelin) Koyama, JouFac. Sci. UnivTokyo sect. 3, Bot.7:
302. 1958; Noltie, Fl. Bhut. 3(1): 284. 19&tirpussupinusauct nornLinnaeus, Sp. PI. 1: 49. 173,
Haraet al, En. FI. Pl. Nep. 1:19. 1978.

Aquatic or marshyannual, erect, tufted sedgeers glabrous, trigonous. Leaves short, sheath short.
Spikelets in axillary clusters, ovate, oblong, sessile, rachilla sl€sidates ovate, membranous. Nuts
transversely lineolate.

Flowers & Fruits: August — December

Exiccatus:GajoldobaAnurag & AP Das0118,dated 12.09.2010; Mahananda Barrdgeirag
& AP Das0318,dated 26.1.201.

Satus Common.

Local Distribution Throughout the study area.

General distributionindia, TropicalAsia, N.America Australia.

Schoenoplectiella mucronatéLinnaeus) J. Jung & H.K. Choii J. PI. Biol. 53(3): 230 2010.
Schoenoplectus muratugLinnaeus) Palla Bot. Jahrb. Syst. 10(4): 299. 1888pus muanatus

Linnaeus, Sp. Pl. 1: 50. 1753; HookeFlI. Brit. Ind. 6: 657. 1893; Prain, Beng. PI. 2: 874. 1903;
Datta & MajumdayrBull. Bot. Soc. Beng. 20(2): 35. 1966.

Tall, annual, segdeste®n stout, acutely triquetrous. Leaf blade absent. Spikelets single lateral cluster
nearer to the top. Glumes obovoid. Nuts shining black.

Flowers & Fruits: August — January

Exiccatus:GajoldobaAnurag & AP Das0113,dated 12.09.2010; Doumahoni Beshurag &
AP Das0181,dated 02.02.201

Satus Common.
Local Distribution Throughout the study area.
General distributionindia (throughout)@sia, EuropeAlgeria.

ACTINOSCIRPUS (Ohwi ) R.W Haines & lye, Bot. Not. 124:481. 1971

Actinoscirpusgrossus(Linnaeud.) Goetgh. & D.A. Simpson, Kew Bull. 46: 171. 19Stirpus
grossud.innaeud., Suppl. 104. 178 Bchoenoplectus gssugLinnaeud.) Palla inAllg. Bot. Z. 17;
Biebl 3. 191, Srivastava in Hajrat al.,Fl. Sikkim 1: 234. 1996; Bora & Kumgdflor. Div. Ass., 393.
2003. Hookef., Fl. Brit. Ind. 6: 659. 1896; Prain, Beng. PI. 260. 1903.

Perrenial, aquatic, glabrous sedges. Rootstock stout, stotons produces tubers; roots fibrous, triquerous
spongy Leaves fewradical, concave, strongly keeled, spongy; sheath long open. Inflorescence
decompound, terminal open, ovoid, dark brown. Glumes broadly elliptic concave. Nuts elliptic — obovoid.
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Flowers & Fruits:September — December

Exiccatus:GajoldobaAnurag & AP Das0090,dated 12.09.2010; Mahananda Barr@geirag
& AP Das0592,dated 13.1.2013.

Satus Abundant
Local Distribution Throughout the study area.
General distributionindia (throughout), Malaysia, Philippines, Sri Lanka.

RHYNCHOSPORA Vahl, Enum. PI. 2: 229. 1805

Rhynchospora corymbogdinnaeus) Britton ifrans. NewrorkAcad. Sci. 1: 84. 1892; Noltie, Fl.
Bhut. 3(1): 329. 1994; Hajet al, Fl. Sikkim 1: 233. 19965cirpus corymbosusnnaeus, Cent. PI.
2:7.1956.

Rhizome short. Culms erect, trigonous. Leaves basal and cauline, blades broadbniine@euminate;

sheaths membranous. Bracts shorter than large compound paniculate inflorescence; anthela 2 — 5, distan
corymbiform. Spikelets manpwest flower bisexual, upper 1 —2 male. Glumes ovate to ovate lanceolate.
Stamens 3Achenes oblong-obovate to obovate, brown.

Flowers & Fruits June — November

Exiccatus:Gossaihat BeeAnurag & AP Das0237 ,dated 14.07.20t Doumahoni BeeAnurag
& AP Das0491,dated 12.06.2013.

Satus Common.
Local Distribution Throughout the study area.
General distributionPantropical.

CAREX LinnaeusSp. PI. 2: 972. 1753
Carex phacat Sprengel, SysWeg. 3: 826. 1826; Cookgua.Wetl. PI. Ind. 98, 1996.

Anuual short rhizomatous herbs. Culms tufted, trigonous. Leaves subequaling culm, lamiBalihear
mm wide, flat, revolute. Lower involucral bracts leaflike. Spikes ca. 3 —5; terminal spike male, rarely
female flowers at apex. Utricles dark brown. Nutlets brown, slightly loosely enveloped, suborbicular or
broadly ovate.

Flowers & Fruits: March -April

Exiccatus:Doumahoni BeelAnurag & AP Das0182,dated 02.02.201
Jatus Rare.

Local Distribution Found only in one wetland.

General distributionindia, China, Indonesia, Japan, Malaysia, Myanhiepal, Sri Lanka, N
ThailandVietnam.

Note This species has been recorded as a new occurrence for the\&tedeBéngal.

PYCREUSP BeauvFl. Oware 2: 48, t. 86. 1816
Key to the species:
la. Plants stoloniferous; stems 1.5—-3.5mm; lamina2 -4 mmwide ........c....ccc....... 2
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1b. Plants not stoloniferous; stems 0.5—-1.2 mm, lamina 1 -2 mmwide ....... P. flavidus

2a. Samens 2; spikelets reddish-brown, lanceolate, 1.5 — 2 mm wide ....R. palystachyos

2b. Samen 3; spikelets purplish, oblong-elliptic, >2.5mm ................... P..sanguinolentus
PycreussanguinolentugVahl) Neesl.innaea 9: 283. 183&ypewus sanguinolentugahl, Enum.
2:351. 1805; Blatter & Mc Cann, J. Bombay Nat. Hist. Soc. 37: 28. 1935; Datta & MajBulilar

Bot. Soc. Beng. 20(2): 32. 19@®ycreus sanguinolenty¥ahl) Nees., Linnaea 9: 283; Clarke in
Hookerf. Fl. Brit. Ind. 6: 590. 1893; Prain, Beng. PI. 237. 1903.

Erect, aquatic, annual sedges. Rhizome creeping; stem triquetrous, compressed. Leaves shorter thar
stem. Spikelets simple umbel, compressed, ovate to linear — oblong, reddish — brown; glumes loosely
imbricate, obtuse. Nuts dark brown, laterally compressed biconvex.

Flowers & Fruits:January — July

ExiccatusDoumahoni BeeAnurag & AP Das0173,dated 02.02.20t GajoldobaAnurag & AP
Das0349,dated 08.03.2012.

Satus Abundant.

Local Distribution Throughout the study area.

General Distributionindia, Sri Lanka and warmer part of eastern hemisphere.

Pycreusflavidus (Retzius)T. Koyama,Jour Jap. Bot. 51: 316 197&ypews flavidusRetzius,
Obs. fasc. 5: 13. 178Blookerf., Fl. Brit. Ind. 6: 600. 1893; Prain, Beng. PI. 2: 859. 1903; Datta &

Majumdar Bull. Bot. Soc. Beng. 20(2): 31. 1968ypews haspawar. indicusBoeckelerLinnaea
35:574. 1868.

Annual, aquatic, tufted sedges root fibrous. Leaves shorter than stemplinadr Inflorescence
compound or decompound; spikelets linear lanceolate. Nuts globose, trigonous, rounded.

Flowering & Fruiting: July — October

Exiccatus:GajoldobaAnurag & AP Das0084,dated 12.09.2010; Doumahoni Behurag &
AP Das0519,dated 12.06.2013.

Satus Common.

Local Distribution Throughout the study area.

General Distributionindia (throughout), Sri Lanka and warmer part of world.
Pycreuspolystichyos(Rottbogll) P Beauvois,FI. Oware 2: 48. 1818Cypewus polystachyos

Rottbogll, Progr21. 1772 & DescR1. 1772; Hooke, Fl. Brit. Ind. 6: 598. 189&ypeus odoratus
Linnaeus, Sp. Pl. 46. 1753. Prain, Beng. PI. 2: 856. 1903.

Rhizome small, stem tufted, erect, compressed, trigonous. Leaves almost half of the stem. Umbels few
to many rayed, often compact. Spikelets many flowered, brownish green, compresseaciitesar
Glumes imbricate, elliptic. Nuts black, ellipsoid, obovate oblong.

Flowers & Fruits:July — October

Exiccatus:GajoldobaAnurag & AP Das0115,dated 12.09.2010; Doumahoni Beeturag & AP
Das0534,dated 12.06.2013.

Satus Common.
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Local Distribution Throughout the study area.

General Distributionindia, warmer countries of world.
ERIOCAULACEAE Martinov, Tekhno-Bot. Slovar 237. 1820

ERIOCAULON Linnaeus, Sp. PI. 1: 87. 1753
Key to the species:
la. Anthers white or pale yellow; leaves needle like and forming cushion like cluster

cereennn. ELCiNnEBUM
1b.Anthers black, leaves usually flattened forming rosettes .......................... 2
2a. Leaf-sheaths and scapes flushed with red, purple or pink .......... E..quinquangulag
2b. Leaf-sheaths and scapes green, whitish or brown, not flushed .................... 3
3a. Involucral bracts longer than heads; heads straw-coloured ........................ 5
3b. Involucral bracts as long as or shorterthan heads...................ccovii 4
4a. Involucral bracts broadly ovate-orbicular to narrowly lanceolate .............E.minimum
4b. Involucral bracts oblong-obovate .............cocoovi i E..sollyanum
5a. Sepals of female flowersusually 2 ... E..truncatum
5b. Sepalsof female flowers 3 ... E..setaceum

Eriocaulon cinereumR. Brown, Prodr254. 1810Eriocaulon sieboldianurBiebold & Zuccarini
exSteudel, Syn. PI. Glum. 2: 272. 1855; Hodkd¥l. Brit. Ind. 6: 577. 1893; Prain, Beng. PI. 2: 848.
1903; Haines, Bot. Bihar & Orissa Ri: 1068. 1924; Moone\Suppl. Bot. Bihar & Orissa 196.
1950. PLATE 4.15. Figs. 79]

Small, stemless, tufted annual sedge. Leaves 2 —5 cm long, narrowlglieans. Peduncle numerous,
aggregated, glabrous, 5 ribbed. Head small, whitish globose of ovoid; bracts glabrous.

Flowers & Fruits: September — February

Exiccatus:.Doumahoni BeelAnurag & AP Das0221,dated 02.02.20t Gossaihat BeeAnurag
& AP Das0419,dated 17.08.2012.

Satus Abundant.

Local Distribution Throughout the study area.

General Distributionindia andrropical part of world.

Eriocaulon seaceumLinnaeus, Sp. PI. 1: 87. 1753; CoAkua.Wetl. PI. Ind. 201. 1996.

[PLATE 4.15. Figs. 78]

Annual herbs. Leaves filiform; scapes 6-ribbed. Involucral bracts reflexed, straw-colored, ovate
membranous, glabrous; floral bracts orbicular to oblanceolate. Male flowers: sepals spathelike, abaxially
shortly hairy toward, apex 2 — 3 lobed; petals 3, elliptic to subulate; anthers black. Female flowers:
sepals 3, free, boatlike to obovate; petals 3, free, oblanceolate-linear; ovary 3-loculed; style 3-cleft.
Seeds narrowly ovoid,

Flowers & Fuits: August — November

Exiccatus:GajoldobaAnurag & AP Das0149,dated 12.09.2010; Doumahoni Be®hurag &
AP Das0556,dated 27.08.2013.
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Satus Rare.

Local Distribution Throughout the study area.

General Distributionindia, China, Bangladesh, Cambodia, Indonesia, Japan, Laos, My&nmar
Lanka,ThailandVietnam; NAustralia.

Note:ltis found only at 3 places. Howey#te habitat in these locations is destroying quite fast.

Eriocaulon minimumLamarck, Encycl. 3: 275, 1789. Codiqua.Wetl. PI. Ind. 197. 1996.
[PLATE 4.15. Figs. 82]

Delicate, tufted annual herbs. Lamina linsab-acute. Scapes capillgyribbed, slightly twisted,;
sheaths shorter than leaves. Heads globose; receptacle cyllindical, pubescent. Seeds ovoid ellipsoid.

Flowers & Fruits:July — October

Exiccatus:Gossaihat BeeAnurag & AP Das0231 dated 14.07.20t Doumahoni BeeAnurag
& AP Das0555,dated 27.08.2013.

Jatus Rare.
Local Distribution Throughout the study area.
General Distributionindia, S & SWAsia.

Eriocaulon quinqueangulareLinnaeus, Fl. Zey8. 1747 & sp. PI. 87, 1753; HooKerFl. Brit.
Ind. 6: 582. 1892; Prain, Beng. Pl. 22¥. 1903; Cooldqua.Wetl. PI. Ind. 199. 1996.

Annual erect herbs. Leaves rosette; lamina lirezdire. Scapes maytyribbed, glabrous. Heads
globose, whitish. Seeds ellipsoid, oblong.

Flowers & Fruits October — January

Exiccatus:Doumahoni BeelAnurag & AP Das0212,dated 02.02.20t Gossaihat BeeAnurag
& AP Das0601,dated 13.1.2013.

Satus Rare.

Local Distribution Throughout the study area.
General Distributionindia, Sri Lanka, Bangladesh, Myanmar

Eriocaulon sollyanumRoyle, lll. Bot. Himal. Mts. 409, pl. 97. 1840. Santapau, Rec. Resume Eriocau.,
Geog. Dist. & syn. 162. 1959; Cookqua.Wetl. PI. Ind. 203. 199&riocaulon trilobumBuchanan-
HamiltonexKdrnicke, Linnaea 27: 645. 1856. [POA 4.15. Figs. 81]

Annual herbs; Lamina lineagcapes 5 — 10; receptacle glabrous, slimy; heads black; involucral bracts
oblong-obovate; floral bracts blackish, oblong to obovate. Male flowers: sepals spathelike, apex 3-
cleft; petals 3, small. Female flowers: sepals 3, blackish, free; petals 3, oblanceolate-linear; ovary 3-
loculed,; style 3-parted. Seeds ovoid.

Flowers & Fruits July — January

ExiccatusiGossaihat Beenurag & AP Das0439,dated 17.08.2012; Mahananda Barrageirag
& AP Das0621,dated 13.1.2013.

Jatus Less common.
Local Distribution Throughout the study area.
General Distributionindia, Nepal, Bangladesh, Sri Lanka, China, Indonesia, Thailand.
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Eriocaulon truncatumBuchanan-HamiltoaxMartius inWallich, Pl.Asiat. Rar3: 29. 1832; Hooker
f., Fl. Brit. Ind. 6: 578. 1892; Prain, Beng. PI. 226. 1903. [PLATE 4.15. Figs. 80]

Annual herbs. Lamina lineécapes ribbed; receptacle subglabrous to villous; heads straw-coloured,
subglobose to hemispheric; bracts obovate to oblanceolate. Male flowers: sepals blackish; petals 3;
anthers 5— 6. Female flowers: sepals blackish, free; petals 3; ovary 3-loculed. Seeds ovoid to subglobose.

Flowers & Fruits July — December

Exiccatus:Mahananda Barragénurag & AP Das0335,dated 26.1.2011; Kathambari Beel,
Anurag & AP Das0685,dated 03.09.2014.

Satus Very common.
Local Distribution Throughout the study area.
General Distributionindia, China, Indonesia, Japan, Philippines, Thailand.

POACEAE Branhart, BullTorrey Bot. Club. 22: 7. 1895pm. altf GRAMINEAE nom. cong

Key to theTribes:

la. Male and female spikelets different, in separate inflorescence or if in same inflorescence thenin
different PartS Of it .........oie i e MAYDEAE

1b. Male and female spikeletiot diferent (only the florets may so); mixed in the same
INFIOFESCENCE ... e 2

2a. Culms woody (bamboo like) branches never equaling the mainculms ................. 3

2b. Culms herbaceous (grass like) or semi woody (reed like); if branched then branches equaling
the Main CUIMS ... e 4

3a. Culm leaves similar to foliage leaves; panicle densely plumose ....... ARUNDINEAE

3b. Lower culm leaves (or culm sheath) with comparatively very minute, rudimentary blade,
distinct from foliage leaves; inflorescence notas above ..................... 5

4a. Spikelets strictly with 2 florets, upper floret hermaphrodite (bisexual) and the lower male or
sterile or often reduced to lemma, rachilla not extended .................. 6

4b. Spikelets with 1 to many florets, if 2-flowered then both hermaphrodite (bisexual), or upper
floret male or barren, rachilla usually extended ............ccccccovveeviceen. 7

5a. Spikelets usually solitayyarely paired (if paired both alike and pedicelled); dark and
geniculate awns not formed, (only bristles may present and sometimes glumes and lemmas
long aristate), upper lemma usually crustaceous.............ccccceeeeennn.. 8

5b. Spikelets usually paired or in triads, usually dissipuigarally awned (usually upper lemma),
awns usually dark and geniculate, upper lemma not crustaceous; lower spikelet often sessile
(o] 1= o [ o] IS] Vo] £ (= PP ORYZAE

6a. Spikelets falling entire at MatUNty ...........ccoeciiiiieeeiiiie e PANICEAE
6b. Spikelets disarticulating at maturity above glumes, glumes often petsisi8KCHNEAE
7a. Spikelets disarticulating at maturity above glumes, glumes persist&tRUNDINELLEAE

7b. Spikelets (and often other parts of inflorescence) falling entire at maturity............
............................................................................................ ANDROPOGONEAE
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8a. Spikelets with 1 bisexual floret ...............ccoiii i 9

8b. Spikelet with 2 to many florets ..., THYSANOLAENEAE
9a. Inflorescence a single unbranched spike like raceme .............. ERAGROSTIDEAE
9b. Inflorescence digitate .............cccccccceeeeevicciieece i eee e L. GYNODONTEAE

ANDROPOGONEAE Dumortier
Key to the Genera:
l1a. Inflorescence smooth, linear raceme borne on terminal or axillary peduncle singly or in

CIUSTUIES . e e Rotthoellia
1b. Inflorescence not smooth, linear raceme but variously panicle or spike-like, = hairy .......... 2
2a. Inflorescence much branched panicle, nodes subtended by bladeless bracts or spathes .....
2Db. Inflorescence nodes not subtended by bladeless bracts or spathes ................cccceeee.. 4
3a. Plants aromatic, (if not) racemes borne in pairs ..........cccccceeeeeeeeennnnee. Cymbopogon
3b. Plants not aromatic, racemes borne singly..............ccocceeeeeeeiiiccineeenenenes Themeda
4a. Inflorescence plumose panical, callus and internodes densely soft, long hairy; panicles single
terMINAl OF TAEIAIS .....oiii i e e 5
4b. Inflorescence not plumose, callus and internodes smooth or short stiff hairy ..................... 6
5a. Culms wel developed inflorescence dIVEIgeNt .........coooiiiiiiiiiee e 7
5b. Culms not formed, inflorescence very nagrgpike-like ............cccoeccvvveeeneennn. Imperata
7a. Inflorescence axis shorter than racemes, so inflorescence appears as sub-digitate ...
................................................................................................ Miscanthus
7b. Inflorescence axis longerthanracemes ..............ccoeviiiiiieeeneeeneenn Saccharum
6a. Inflorescence terminal digitate or sub-digitate ............cccoooiiiiiiiiiiiiiii 8
6b. Inflorescence terminal whorled ..., Chrysopogon
8a. Pedicelled spikelet awned ..., Ischaemum
8b. Pedicelled spikeletunawned ...........cccoooieiiici i Dichanthium

ARUNDINEAE Dumortier
Key to the Genera:

l1a. Florets dissimilathe lowest one male and other upper bisexual; glumes much shorter than the
spikelets; lemmas glabrous but callus hairy ...........cccoccciveeiii e, Phragmites

1b. Florets all bisexual; glumes almost equalling the spikelet; lemmas long hairy .Arundo

ERAGROSTIDEAE Stapf
Key to the Genera:
la. Inflorescence inserted along a long axis or a single spike .........cccccccceieee i 2
1b. Inflorescence digitate .............c.ouiiiiiiiiiiiiiieee e e e 4
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2a. Spikelets with asingle floret .............cooiiiiii e Sporobolus
2b. Spikelets with several florets ..o, 3

3a. Ligule membranous; lemmas hairy .............coooveeeicic e Leptochloa
3b. Ligule ciliate; lemmas glabrous ..o, Eragrostis

4a. Racemes spreading horizontally; upper glumes mucronate ............. Dactyloctenium
4b. Racemes stout or oblique or incurved; upper glumes not mucronate ........Eleusine

ORYZAE Dumortier
Key to the Genera:
la. Culms floating, leaf base rounded or cordate, lamina elliptic, obtuse .......Hygraryza
1b. Culms not floating, leaf base normal, lamina linear lanceolate, acute ............... 2
2a.Two glumes like sterile lemmas present; fertile lemma keel spines appressed . Oryza..
2b. Sterile lemmas absent; fertile lemma compressed, with stiff spiny keel .......... Leersia

PANICEAE R. Brown
Key to the Genera:
l1a. Inflorescence cylindrical or a single panicle or if branched then branches appressed so Spike-

PP 2
1b. Inflorescence shortly or diffusely branched panicle, or otherwise ...................... 5
2a.All or some of the spikelets subtended by few to marfyosisftles .................. 3
2b. Spikelets not subtended by any bristle ... 4
3a. Bristles few (1 —12), clustered in one side of spikelet ..........ccccoeeviiiiiiiiiinnnnns Setaria
3b. Bristles more than 12, surrounding the spikelet ..............ccccccoiinnnn.. Pennisetum
4a. Lateral branches normal but erect and appressed so inflorescence spike-liRanicum
4b. lateral branches absent or much reduced ..............ccevvvviiiiiiiiiiiiiiniinninnns Sacciolepis
5a. Inflorescence digitate to sub-digitate or racemes paired, Opposite ............ccvveeeee... 6
5b. Inflorescence otherwise, NOt digItate .............c.vvviiiiiiiiiiee e 8
6a. Plants perennial, with creeping rhizomes or stolons, often compressed (atleast at base);
racemes 2 or 3, spikelets oblong-lanceolate to ovate.............cccceevviivinninnnn. 7
6b. Plants annual, tufted, not creeping; not compressed; racemes more than 3 (if 2 or 3, then
spikelets linear-lanceolate, appressed) .......ccccoviiiiiiii Digitaria
7a. Spikelets oblong-lanceolate; under 1 mm wide; leaf apex obtuse ............ Axonopus

7b. Spikelets oblong-ovate, over 1.5 mm wide; leaf apex acute or acuminate Paspalum
8a. Spikelets awned or long aristate or subtended by bristle ...............ccocveeeen. 9

8b. Spikelets unawned and without bristle and aristae; rather the parts may be mucronate or
APICUIALE e a e e e e eaes 10
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9a. Glume(s) long aristate, aristae over 3 times longer than spikelet ........... Qplismenus

9b. Lower lemma awned or ariState ..............eeeiiiiiiiiiieieeeeee e Echinochloa

10a. Base of the branches naked for at least 1/3 length, spikelets borne only on the terminal part
of the branches, pedicels long.................... Cyrtococcum

10b. Spikelets borne upto the base of the branches, pedicels short .............. (O 1

11a. Racemes inserted distantly gapping, erect, not overlapping; spikelets glabrous, to 2.5 mm
................................................................................................ Paspalidium

11b. Racemes inserted closalyreading or oblique, if slightly erect then overlapping; spikelets
hispid, spinulose or hairif glabrous thenover 3.5 mm .........ccccccceeveiiiee e, 12

12a. Inflorescence composed of racemes along an un-branched central axi8rachiaria
12b. Inflorescence an open panicle, central axis branched.............................. Ottochloa

CYNODONTEAE Dumortier
Key to the Genera:
1a. INfloresScence dIgItate .........cccociuuiiiiiiiiiiiiiit ittt e e eeeeeesd Cynodon
1b. Inflorescence a single SPIKE ........coovviiiiiiii Peratis..

ARUNDINELLA RaddiAgrostogrBras. 37,t. 1. 1823

Arundinella bengalensigSprengel) Druce, Bot. Soc. Exch. Club Brit. Isles. 4: 605. 1917; Noltie,
FI. Bhut. 3(2): 749. 2000Panicum bengalensgprengel, Syst/eg. 1: 31. 1825.

Perennial, with branched scaly rhizomes. Culms sqleaegt, moderately slender to stout. Leaf-
sheaths densely tuberculate-hispid; lamina broadly Jindearculate-hispid on both surfaces; ligule
0.3-0.7 mm. Panicle narrowly cylindrical; pedicels short, densely scabrid; upper glume 5-veined.

Flowers & Fruits July — October

Exiccatus:Gossaihat BeeAnurag & AP Das0251 dated 14.07.2at DoumahoniAnurag & AP
Das0551,dated 27.08.2013.

Satus Less common.
Local Distribution Found in only few wetlands of the study area.
General Distributionindia, Bhutan, China, Myanmatepal,Thailand Vietnam.

ARUNDO Linnaeus, Sp. PIl. 1: 81. 1753

Arundo donaxLinnaeus, Sp. PI. 81: 1753; HookeFl. Brit. Ind. 7: 302. 1897; Prain, Beng. PI. 2:
1218. 1903; Cooldqua.Wetl. Pl. Ind. 284.199@&rundo bifariaRetzius, obs. Bot. 4: 21. 1786.
Arundo latifoliaSalisburyProdr Srip. 24: 1796.

Rhizomatous, tall, stout, perennial grass. Lamina linear lanceolate; ligule a row of hairs. Leaf sheaths
longer than internodes. Panicles large; spikelets long, light brown; lower glumes acute, upper glumes
sharply acuminate; lemmas linear-lanceolate.

Flowers & Fuits: August — December
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Exiccatus:GajoldobaAnurag & AP Das0120,dated 12.09.2010; Sova-Bari Be&hurag & AP
Das0704,dated 03.12.2014.

Satus Common.
Local Distribution Throughout the study area.
General Distributionindia, Nepal, Bangladesh, Bhutan, Myanmar

AXONOPUSP Beauvois, Es&grostogr12. 1812

Axonopus compressy$wartz) PBeauvois, Esé&grost. 12: 154, 167. 1812; Noltie, Fl. Bhut. 3(2):
717. 2000Milium compessusSwartz, ProdVeg. Ind. Occ. 24. 1788.

Perennial ascending tufted grass, culms sleodepressed. Leaves oblong, lindamceolate; sheath
keeled; ligules thin, fimbriate. Panicle branches generally 2, long, sieweeanose; upper glumes elliptic-
lanceolate, hairy on side; lemma ovate, acute.

Flowers & Fruits June — December

ExiccatusDoumahoni BeeAnurag & AP Das0487 dated 12.06.2013; Katham-Bari Befhurag
& AP Das0688,dated 03.09.2014.

Satus Abundant.
Local Distribution Throughout the study area.
General Distributionindia, MyanmayAustralia America, Brazil, Mexico.

BRACHIARIA (Trinius) Grisebach, Ledeb, Fl. Ross. 4: 469. 1853
Key to the species:
la. Lamina linear-lanceolate, margins hispid ..........ccccccceeeeeiviiicciiec e B. distachya
1b. Lamina ovate-lanceolate, amplexicaul, hairy ...........cccocoeeiviiiiiiieeeenene. B..reptans

Brachiaria distachya(Linnaeus) &pfin Prain, FITrop.Afr. 9: 565. 1919; Haines, Bot. Bihar &
Orissa PtV: 1004. 1924; Cooldqua.Wetl. Pl. Ind. 285. 1996; Panda & Das, Fl. Sambalp. 417.
2004.Panicum distachyurbinnaeus, Mant. 1: 138. 1767; HooKlerFl. Brit. Ind. 7: 37. 1896;
Prain, Beng. PI. 2:1178. 1903;

Annual; decumbent creeping grass. Leaves linear-lanceolate, hispid at margin; ligule with ring of hairs.
Panicle with few distichous branches. Spikelets elliptic-obovate. Caryopsis oblong.

Flowers & Fruits September — December

Exiccatus:GajoldobaAnurag & AP Das0146,dated 12.09.2010; Sova-Bari Be&hurag & AP
Das0690,dated 03.12.2014.

Satus Common.

Local Distribution Throughout the study area.

General DistributionPlains of India, MyanmaMalaysia, Chingustralia.

Brachiaria reptang(Linnaeus) Gardner & C. E. Hubbard in PI. sub. t. 3363. 1938; Guha Bakshi,
FI. Mur. Dist. 378. 1984; Cooldqua.Wetl. PI. Ind. 286. 199@anda & Das, Fl. Sambalp. 418.
2004.Panicum eptand.innaeus, Syst. Nat. ed. 10. 870. 1759.

Annual; clums long, creeping belgmodes glabrous; much branched. Lamina amplexicaul, thatge-
lanceolate, sheaths ciliate not up to the next node. Panicle with distichous racemes, spreading usually
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crowded, rachis hairfrigonous, pedicels with cilia longer than spikelets, crowded, sub-sessile, ellipsoid,
glabrous.

Flowers & Fruits March — December

Exiccatus:GajoldobaAnurag & AP Das0396,dated 08.03.2012; Sova-Bari Be®hurag & AP
Das0689,dated 03.12.2014.

Satus Common.
Local Distribution Throughout the study area.
General DistributionPantropic.

CHLORIS Swartz, Prodr25. 1788.

Chloris barbataSwartz Fl. Ind. Occid. 1: 200. 179Thloris inflateLink, Enum. PI. 1: 105. 1821.
Andropogon barbatum sendiinnaeus, Mantissa 2: 302. 17Qhloris barbata sensitbwartz,
Prodr 1: 200. 1797; Hookdr, Fl. Brit. Ind.7: 292. 1897; Prain, Beng. PI. 2: 1228. 1903; Guha
Bakshi, Fl. MurDist. 379. 1984.

Perennial tufted grass; culms erect, stout with creeping branched base; nodes with large tuft of leaves.
Lamina flat, sometimes folded, mouth of the sheath ciliate, ligules a narrow membranous ring. Inflorescence
awhorl of 4 — 22 spikes, sub-erect, rachis scabrid.

Flowers & Fruits:June — October

Exiccatus:Gossaihat Beenurag & AP Das0289,dated 14.07.201
Satus Common at places.

Local Distribution Throughout the study area.

General DistributionPantropical.

CHRYSOPOGONTrinius, Fund Agrost. (Trinius) 187. 1820

ChrysopogorrizanioidegLinnaeus) Roberf\Bull. Inst. FrancAfrique Noire,A 22: 106 1960.
Phalaris zizanioidekinnaeus, Mant 2: 183. 17 Aktiveria zizanioidef_innaeus) Nash in Small,
Fl. South-East U.S. 67. 1903; Haines, Bot. Bihar & Oriss&:R32. 1924; BqrGrass. BurCey
Ind. & Pak. 258. 1960; Panda & Das, Fl. Sambalp. 441. 2@ftopogon squaosusauct. non
Linnaeud.: Hookerf., Fl. Brit. Ind. 7: 186. 1896.

Vernacular nam&irna

Strong densely tufted large perennial grass. Culms long, erect; root-stock rhizomatous. Leaves long,
scabrid on margins; sheath glabrous; ligule membranous minute. Panicle contracted; spikelets paired,
lanceolate. Caryopsis linear from middle, broader at base.

Flowers & Fruits: August — December

Exiccatus:GajoldobaAnurag & AP Das0164,dated 12.09.2010; Mahananda Barrdgejrag
& AP Das0574,dated 13.1.2013.

Satus Abundant.
Local Distribution Throughout the study area
General Distributionindia, Java, Myanmabri LankaTropicalAfrica.
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COIX Linnaeus, Sp. PI. 2: 972. 1753
la. Spikelets not drooping; lamina ovate-lanceolate; glume narrowly wing€d lachrymal-jobi
1b. Spikelets slightly drooping; lamina lanceolate; glume broadly winged .....C..aquatica
Coix lachryma-jobiLinnaeus, Sp. Pl. 2: 972. 1753; HodkgFl. Brit. Ind.7: 100. 1897; Noltie, Fl. Bhut

3(2): 839. 2000; Prain, Beng. PI. 2: 1210. 1903; Hajed, Fl. Sikkim 1: 248. 1996Coix lachrymal
Linnaeus, Syst. Nat. (ed.10) 1261. 1T&8x arundinacedamark, Encycl. Meth. Bot. 3: 422. 1791.

Tall densely tufted or perennial, marshy grass; culms much branched, rooting at lower nodes, robust, spongy
glabrous. Lamina flat, firm, acuminate, cordate at base; inflorescence sub erect, false spikes, peduncles.

Flowers & Fruits: October — March

Exiccatus:Mahananda Barragdnurag & AP Das0644,dated 13.1.2013; Katham-Bari Beel,
Anurag & AP Das0658,dated 03.09.2014.

Satus Abundant.
Local Distribution Throughout the study area.
General Distributionindia; TropicalAsia,Africa, America.

Coix aquaticaRoxburgh, Hort. Beng., 66. 1814; Fl. Ind. lll. 571; HookgFl. Brit. Ind.7: 100;
Prain, Beng. PI. 2: 1210. 1903; Noltie, Fl. Bhut. 3(2): 839. 200 gigantea&onig sspaquatica
(Roxburgh) Bhattacharya in S. Moulik, Grass. & Bambo. Ind. 1: 175. 1996.

Tall annual. Culms rambling; spongywdes glabrous. Leaves all cauline; ligule an eciliate membrane;
lamina linear or lanceolate, pilose adaxidlgicemes axillary; deciduous as a whole; spikelets in threes.
Fertile spikelets sessile; Male spikelets sessile, or pedicelled, 2—3 in aGlustess dissimilar; reaching
apex of florets. Caryopsis with adherent pericarp.

Flowers & Fruits:September — December
Exiccatus:GajoldobaAnurag & AP Das0159,dated 12.09.2010.
Satus Rare.

Local Distribution Found only one wetland of the study area.
General Distributionindia, ChinaAsia-tropical Australia.

CYMBOPOGON SprengelPl. Min. Cogn. Pug. 2: 14. 1815

Cymbopogon jwarancus@lones) Schultes, Mant. 2: 458. 1824; Noltie, Fl. Bhut. 3(2): 808 — 809.
2000. Blatter & Mc Cann, Bombay Grasses 102. 1935; Bor inBoorbay nat. Hist. Soc. 52: 178.
1955; Sultan & &wart, Grassed/. Pak. 1: 14. 1958; BaorGrasses Burma Ceyl. Ind. Pak. 128.
1960; Bor in Rechinget., Fl. Iran. 70: 542. 1970; Soenarko in Reinwardtia 9: 305. 1977.
AndmopogonwarancusalonesAsiat. Res. 109 1798.

Shortly rhizomatous, perennial herbs. Culms densely tufted; lower internodes short, crowded. Leaf-
sheaths smooth, glabrous, congested and overlapping at base; lamina glaucous, glabrous, apex filiform;
ligule 0.5 — 3.8 mm. Spikelets heteromorphic; sessile spikelet narrowly lanceolate; upper lemma 2-
lobed; awn almost straight.

Flowers & Fruits March—August

Exiccatus:GajoldobaAnurag & AP Das0389,dated 08.03.2012; Gossaihat Béglurag & AP
Das0461,dated 17.08.2012.
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Satus Very common.

Local Distribution Throughout the study area
General Distributionindia, Nepal, Chingfghanistan, Bhutan, Pakistan, S\8la.

CYNODON Richard in Persoon, Syn. PI. 1: 85. 1805

Cynodon dectylorfLinnaeus) Persoon, Syn. PI. 1: 85. 1805; Hobkeét. Brit. Ind.7: 288. 1896;
Prain, Beng. PI. 2: 1227. 19@or, Grass. BurCey Ind. & Pak. 269, t. 52. 1960; Guha Bakshi,
FI. Mur. Dist., 381. 1984; Hajrat al, FI. Sikkim 1: 285. 1996; Noltie, Fl. Bhut., 3(2): 678. 2000.
Panicum dactylohinnaeusSp. Pl. 58. 1753.

Vernacular Nameédurba ghaas

Perennial prostate or creeping grass; rooting at nodes of runners. Leaves linear-lanceolate or ovate-
lanceolate, hairy; sheath ciliate on margin; ligule membranous. Panicle of radiating spikes from top of
peduncle. Spikelets pedicelled, 2 flowered. Lower florets sterile; upper bisexual, glumes 3 -5 nerved.

Flowers & Fruits Throughout the year

Exiccatus:Mahananda Barrag@nurag & AP Das0070,dated 12.05.2010; Doumahoni Beel,
Anurag & AP Das0518,dated 12.06.2013.

Satus Abundant.
Local Distribution Throughout the study area.
General Distribution:India, S. EAsia.

CYRTOCOCCUM Stapf, Fl.Trop.Afr. 9(1): 15, in clavi. 1917

Cyrtococcum patensar. lactifolium (Honda) ChwiActa Phytotax. Geobot1147. 1942. Naskar
Aqua. & semiaqua. Pl. Lower Beng., 338. 1%&hicum patenk latifolium Honda, Bot. Mag. (@kyo)
37: 25 1923Panicum acascendrinius, Sp. Gram. 1: t. 88. 182Zyrtococcum ac@scengTrinius)
Stapfin Hookerlcon pl. subTab., 3096. 1922; Majumddsull. Bot. Soc. Beng., 10(1 & 2): 54. 1956.

Perennial tall grass, culms decumbent; leaves at the tops, nodes glabrous. Lamina linear-lanceolate,
margin scarcely thickened; ligule a narrow membranous rim. Panicle branched; spikelets pediceled,
spikelets slightly compressed and cup shaped.

Flowers & Fruits:June — October

Exiccatus:GajoldobaAnurag & AP Das0133,dated 12.09.2010.
Jatus Less common.

Local Distribution Found only in one or two wetlands of the study area.
General Distributionindia (throughout) and@iropics of South-Eagtsia.

DESMOSTACHY A (Stapf) Sapfin Dyer Fl. Cap. 7: 316. 1898

Desmosichya bipinnaa (Linnaeus) &pf, Fl. Cap.7: 632. 1900; Majumdull. Bot. Soc. Beng.
10(1 & 2): 30. 1956; Guha Bakshi, & Sen, Bull. Bot. Soc. Beng. 23: 34. B34 bipinnata
Linnaeus, Syst. Nat. (ed. 10) 2: 875. 1788iola bipinnatalLinnaeus, Sp. Pl. (ed.2) 104. 1762.
Cynosuus duus911. Forsskal, FIAegypt.Arab., 21. 1775Eragrostis cynoswidesBeauverd,
Agrost. 71:162. 1812; Hookér FI. Brit. Ind. 7: 324. 1896; Prain, Beng. PI. 2: 1223. 1903.
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Perennial, giant grass, branches from base, tufted, sub-erect. Root stock very stout. Stolons with shiny
sheath. leaves marbasal, rigid, majin hispid, apex filiform, sheath with long hairs; ligule a ciliate,
ridge. Panicles strict and erect, rachis puberulous. Spikelets sessile, jointed. Caryopsis obliquely obovoid-
ovate, oblong.

Flowers & Fruits: April — January

Exiccatus:Mahananda BarragAnurag & AP Das0004,dated 12.05.2010.
Jatus Less common.

Local Distribution Found in few wetlands of the study area.

General Distribution:India (plains), Persi&rabia, NorthAfrica to TropicalAfrica.

DACTYLOCTENIUM Willdenow, Enum. PI. 2: 1029. 1809

Dactyloctenium aegyptiun{Linnaeus)Willdenow, Enum. PI. Horti. Berol. 1029. 1809, as
“aegypticurt Bor, Grass. BurCey Ind. & Pak. 489, t. 52. 1960; Hajaal, Fl. Sikkim, 1. 285.
1996.Cynosurus aegyptiisnnaeus, Sp. PI.1: 72. 17%3eusine aegyptiaddinnaeus) Desfontaines,
Fl. Atlant. 1: 85. 1798; Prain, Beng. PI. 2: 1230. 19hicum dactylohinnaeus, Sp. PIl. 8.
1753; Hookef., Fl. Brit. Ind.7: 295. 1896.

Annual herbs; rooting at nodes. Leaves linear-lanceolate, distichous, flat, ciliate on margin; ligule
membranous. Inflorescence 2-6 digitate spike. Spikelets long, compressed, sessile, densely crowded.
Glumes unequal. Stamens 3. Caryopsis laterally flattened.

Flowers & Fruits December — July

Exiccatus:Sova-Bari BeelAnurag & AP Das0706,dated 03.12.2014.
Satus Very common.

Local Distribution Throughout the study area.

General Distribution:India, tropical parts of the worlds.

DICHANTHIUM Willemet,Annalen der Bot. 18. 1796

Dichanthium annulatum (Forsskal) &pf. In Prain, FITrop. Afr.9: 178. 1917 Andiopogon
annulatusForsskal, FIAegypt. -Arab. 173. 1775; Hookdr, Fl. Brit. Ind. 7: 196. 1896; Prain,
Beng. PI. 2: 1205. 1903.

Perennial grass, forming dense tufts, with erect culms up to 1 m tall nodes pubescent. Lamina flat.
Racemes sub-digitately arranged; peduncle glabrous; not more than 3 pairs of the lowest spikelets
sterile; sessile and pedicellate spikelets alike; lower glumes of pedicellate spikelets not armed with
marginal bulbous-based bristles; lower glume of sessile spikelet oblong, obtuse or truncate, keel not
winged, median vein present; sheaths terete; ligule longish; upper lemma with hyaline base of the awn.

Flowers & Fruits:November — February

Exiccatus:Doumahoni BeelAnurag & AP Das0224,dated 02.02.20t Mahananda Barrage,
Anurag & AP Das0330,dated 26.1.2011.

Satus Rare.
Local Distribution Throughout the study area.
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General Distributionindia, Tropical & NorthAfrica, Southeagksia to ChinaAustralia, Fiji, New
Guinea.

DIGIT ARIA Haller, Hist. Sirp. Helv. 2: 244. 1768
Key to the Species:
la. Racemes 2 —9;decumbent .......cooiii i D. .bicornis
1b. RacemMes 2; €reCt ......ccviviii it i 2 D CHlTAES
Digitaria bicornis(Lamarck) Roemer & Schultes, Syst. 2: 470. 1817; Guha Bakshi, FIDigtir
384. 1984Paspalum bicorneamarck, Encycl. 1: 176. 179igitaria biformisWilldenow, Enum.
PIl. Hort. Berol. 1: 92. 180®aspalum sanguinalleamarck varcommutatuntHookerf, Fl. Brit.

Ind. 7: 15. 1896Digitaria sanguinalisScopoli varcommutatal.D. HookesensuHaines, Bot.
Bihar & OrissaVv: 1007. 1924Prain, Beng. PI. 2:181. 1903.

Erect, annual herbs. Lamina lingszabrid, sparsely soft-hairy; sheath glabrous to pilose. Spikelets
binate, glabrous to slightly hajisessile spikelet slightly pubescent; stamens 3. Caryopsis elliptic, 0.25
cm long.

Flowers & Fruits July — November

ExiccatusiGossaihat Bee\nurag & AP Das0288,dated 14.07.2at Mahananda Barrag&nurag
& AP Das0328,dated 26.1.2011.

Satus Abundant.
Local Distribution Throughout the study area.
General Distributionindia, Tropical and Sub tropicAlsia andAfrica.

Digitaria ciliaris (Retzius) KoeleDescrGram. 27. 1802; Guha Bakshi, FI. MDist. 385. 1984;
Hajraet al, FI. Sikkim 1: 251. 1996; Noltie, FI. Bhut. 3(2): 728. 2(@@nicum ciliae Retzius, Obs.
Bot 4: 16. 1786Paspalum sanguinaleamarckVarciliaris (Retzius) Hooket., Fl. Brit. Ind. 15.
1896.

Erect or decumbent, annual grass. Lamina linear-lanceolate, glabrous, ligule truncate. Racemes 2 -9,
sub digitate. Spikelets in pairs, oblong, acute, awnless. Stamens 3. Caryopsis 0.2 cm long.

Flowers & Fruits May — December

Exiccatus:Mahananda BarragAnurag & AP Das0072,dated 12.05.2010.
Satus Common.

Local Distribution Throughout the study area.

General DistributionPantropical.

ECHINOCHLOA P Beauvois, Es&gros. 53.1.1. 1812
Key to the Species:
la. 3emslenderdecumbent ... . ..o E. colona
1b. StEM STOUL, ErECT ... ettt e e e e e e e e e e 2
28, SPIKES BIECT ... vttt e e e e e e E. crus-galli
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2D. SPIKES ArO0PING .. vu et et e e e e e et e e e e e e E. stagnina

Echinochloa colongLinnaeus) Link, Enum. Hort. Berol. 2: 209. 1833; Noltie, Fl. Bhut. 3(2): 702.
2000; Hajreet al, Fl. Sikkim 1: 253. 1996; BpfGrass. BurCey Ind. & Pak. 308. 1960; Guha
Bakshi, Fl. MurDist. 387. 1984Panicum colonurhinnaeusSyst. 870. 1759; Hooké Fl. Brit.

Ind. 7: 295. 1896; Prain, Beng. PI. 27%. 1903.

Marshland annual, prostrate, slender grass; branched at lower parts, glabrous and smooth. Lamina
narrow linear glabrous; sheath loose, smooth, compressed. Panicle branchesgmatiyes solitary
Spikelets ovate or elliptic, nearly sessile, glabrous, crowded, 4-ranked. Caryopsis elliptic.

Flowers & Fruits July — December

Exiccatus:Mahananda Barrag@&nurag & AP Das0637,dated 13.1.2013.

Satus Abundant.

Local Distribution Throughout the study area.

General Distributionindia, TropicalAsia andAustralia.

Echinochloa crus-galli(Linnaeus) Beauverd, Egsgrost. 53: 161. 1812; Guha Bakshi, FI. Mur
Dist. 387. 1984; Hajrat al, Fl. Sikkim 1: 254. 1996; Noltie, Fl. Bhut. 3(2): 703. 20Ranicum

crusgalliLinnaeusSp. PI. 1: 56. 1753; Hookéer Fl. Brit. Ind.7: 30. 1896; Prain, Beng. PI. 27%.
1903.

Annual, aquatic, floating ascending, glabrous grass. Laming tmeening to the acute point, subflaccid,
margin finely cartilaginous. Inflorescence erect, pedicles binate or flascicled, very short. Spikelets crowded,
ovate elliptic, cuspidate or awned. Caryopsis broadly elliptic.

Flowers & Fruits June — February

Exiccatus:Doumahoni BeelAnurag & AP Das0540,dated 12.06.2013.

Satus Very common.

Local Distribution Throughout the study area

General Distributionindia, MyanmarS. EAsia, Sri LankaAfrica.

Echinochloa sagnina(Retzius) PBeauverd, Eségrost. 53: 161 —171. 1812; Béil. Assam 5:

244. 1940; Shukla, grass. N. E. India 325. 1996; CAqua.Wetl. PIl. Ind. 292.199@anicum
stagninunRetzius, Obs. Bot. 5: 17. 1789; Prain, Beng. P112711903.

Perennial grass; rhizomes elongated. Culms decumbent, or prostrate; ligule a fringe of hairs. Lamina 10
—45 cm long; 3-20 mm wide. Inflorescence composed of racemes. Spikelet packing irregular; 4 —
rowed. Spikelets in pairs. Fertile spikelets sessile. Glumes dissimilar; upper glume ovate; membranous;
without keels; 5 -veined.

Flowers & Fruiting September — January

Exiccatus:Mahananda Barrag&nurag & AP Das0307,dated 26.1.2011; Katham-Bari Beel,
Anurag & AP Das0705,dated 03.12.2014.

Jatus Less common.
Local Distribution Found only in few wetlands of the study area.
General Distributionindia, China, Malaysi&;ropicalAfrica, TropicalAsia.
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ELEUSINE GaertnerFruct. Sem. Pl. 1: 7. 1788

Eleusine indica(Linnaeus) GaertngFruct. 1: 8. 1788; Hookér Fl. Brit. Ind.7: 293. 1896; Prain,
Beng. PI. 2: 1229. 1903; Bdsrass. BurCey Ind. & Pak. 493. 1960; Hajed al, Fl. Sikkim 1: 288.
1996; Noltie, Fl. Bhut. 3(2): 667. 2000ynosurus indicukinnaeus, Sp. PI. 1: 72. 1753.

Annual tufted grass. Culms long, compressed. Leaves distichous, fliameaheath ciliate; ligule
membranous. Inflorescence a terminal umbel of 2 — 4 digitate spikes. Spikelets 2 seriate, elliptic, flowered,
sessile. Caryopsis oblong.

Flowers & Fruits:July — November

Exiccatus:Katham-Bari BeelAnurag & AP Das0671,dated 03.09.2014.
Satus Abundant.

Local Distribution Throughout the study area

General Distributionindia, Tropical and Subtropical part of world.

ERAGROSTIS Wolf, Gen. PI. 23. 1776
Key to the species:

la. Rachilla jointed; spikelets drops on maturity ...........c.ccocvevieviiiiieninnnnnnn. 2

1b. Rachilla tough; spikelets persistent ..........c.ccovvieiiiiiiiiii e 3

2a. Caryopsis 0void; StAMENS 3 ....c.uiiiiiie it et eeeeeeinnee E..tenella

2b. Caryopsis 0bovoid; StamMeNS 2 ......ccccoeviiiiiiiiieieee e E.diarthena
3a. Spikelets flat, elliptic-oblong ..o E. uniloides
3b. Spikelets less compressed, linear-oblong..................cooo 4

4a. Spikeletsfascicled ... E. gangetica
4b. Spikelets NOt fasCiCled ..........cooi i 5

5a. Leaf margin glandular...............oooiiii i e E. minor

5a. Leaf marginnotglandular ... 6

6a. Spikelets 0.75 —mmwide, annual ..............oooiiiii i, E. pilosa
6b. Spikelets 2 —2.5 mm wide, perennial ..............c.coiiiiiiiiiic E.atovirens

Eragrostis atrovirengDesfontaines)riniusexSeudel, Nom. Bot. ed. 2, 1: 562. 18B0a atovirens
Desfontaines, FAtlant. 1: 73, t. 14. 1798.

Tufted, perennial grass. Leaves acuminate, flat or rolled, glabrous, sheath glabrous. Panicle ovate, spikelet
more or less fascicled; pedicles upto 3mm long; rachilla persistent. Glumes sub-equal, ovate. Lemmas
elliptic-oblong; stamen-3. Caryopsis oblong.

Flowers & Fruits: August — December

Exiccatus:Katham-Bari BeelAnurag & AP Das0681,dated 03.12.2014.

Satus Rare.

Local Distribution Found only in one wetland of the study area.

General Distributionindia, NorthAfrica to Zambia anédngola; Mauritania to the Philippines.
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Eragrostisjaponica(Thunbeg) Trinius, MémAcad. Imp. Sci. 6-Pétersbouwy, Sér6, Sci. Math. 1:
405. 1830Eragrostis diarhena(Schultes) gudel, Syn. PI. Glum. 1: 266. 1854; Majumdgull.
Bot. Soc. Beng. 10(1 & 2): 24. 1956; Datta & MajumdBrll. Bot. Soc. Beng. 20: 26. 196%0a
diarrhenaSchultes & Schultes SystVeg. Z. Ment. 3: 616. 182Poa diandraRoxbugh Fl. Ind. 1:
337. 1820Eragrostis interuptasensu Hookdr, var diarrhenaSapfexHookerf., Fl. Brit. Ind. 7:
316. 1896; Prain, Beng. PI. 2: 1222. 1903.

Erect, glabrous, annual grass. Leaf blades Jiaeaminate, upper surface rough, flat. Sheath loose. Ligules
membranous and short. Panicles colourless; spikelets equal or longer than pedicel, reddsiatimear

Flowers & Fruits:March — November

Exiccatus:Mahananda Barrag&nurag & AP Das0329,dated 26.1.2011..

Satus Common.

Local Distribution Throughout the study area

General Distributionindia, South-Eagtsia, Tropical & Sub-TopicalAfrica.

Eragrostis gangetic§Roxburgh) Steudel, Syn. Pl. Glum.1; 266. 1854, Prain, Beng. PI. 2: 1222.

1903; Guha Bakshi, FI. MubDist. 389. 1984P0a gangeticd&roxbugh, Fl. Ind. 1: 340. 182®rain,
Beng. PI. 2: 1222. 1903.

Tufted, annual, marshland grass. Lamina rigid stout, flat. Inflorescence panicles, oblong, branches solitary
sprading. Spikelets linegourplish or green, glabrous. Caryopsis oblong, brown.

Flowers & Fruits:June — March

Exiccatus:GajoldobaAnurag & AP Das0367,dated 08.03.2012.

Jatus Less common.

Local Distribution Found only in few wetlands of the study area.

General Distributionindia, MayanmaiSri Lanka;TropicalAsia andAfrica.

Eragrostis minorHost, GramAustr. 4: 15. 1809. Hookér, Fl. Brit. Ind. 7: 321. 1896; Prain, Beng.

Pl. 2: 1223. 1903; Blatter & McCann, Bombay Grasses 238. 1298jev Poaceae URSS 634.
1976;Tutinet al, Fl. Eur 5: 257. 1980.

Annual grass. Culms ascending; ligules a fringe of hairs. Lamina long; 1-5 mm wide, margins glandular
or eglandulaiRacemes in erect panicle; spikes compressed; spikelets.dedittigy/ spikelets pedicelled,;
pedicels oblong; eglandular or glandu@iumes deciduous, simijahorter than spikelets; lower glume
ovate; upper glume acute. Stamens 3. Caryopsis with adherent pericarp; oblong; dark brown.

Flowers & Fruits:May — September

Exiccatus:GajoldobaAnurag & AP Das0086,dated 12.09.2010.

Satus Less common.

Local Distribution Found only in few wetlands of the study area.

General Distributionindia, Indo-China, MalaysiAsia,Arabia, China, Mongolia, and eastésia,
Australia, NortlAmerica, Européifrica

Eragrostis pilosgLinnaeus) PBeauvois, Es@&grost. 71. 162. 175. 1812; HooKerFI. Brit. Ind.
7:323.1896; Prain, Beng. PIl. 2: 1223. 1988jraet al, Fl. Sikkim 1: 291; Noltie, Fl. Bhut. 3(2):
665. 2000. 199620a pilosaLinnaeusSp. PI. 1: 68. 1753.
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Annual grass. Culms tufted. Leaves finely acuminate. Sheath glabrous, ligule a ridge of hairs. Panicle long,
pyramidal, spikelets linegourplish; rachilla persistent. Glumes unequal, ovate; stamens 3. Caryopsis ellipsoid.

Flowers & Fruits: June -August

Exiccatus:Gossaihat Beenurag & AP Das0267 dated 14.07.201

Jatus Common.

Local Distribution Throughout the study area

General DistributionTropical & warm region of world.

Eragrostis tenella(Linnaeus) Beauverex Roemeret Schultes, Sysweg. 2: 576. 1817; Prain,
Beng. Pl. 2: 1221. 1903; Guha Bakshi, FI. MRist. 392. 1984; Hajret al, FI. Sikkim 1: 291. 1996;

Noltie, Fl. Bhut. 3(2): 657. 200@0a tenallaLinnaeus,Sp. PI. 1: 69. 175&ragrostis tenellavar.
plumosaRetzius) Stapf, 315. 1896; Prain, Beng. PI. 2: 1220. 1903.

Annual, erect, tufted grass. Leaves narrowly lirg@eath ciliate at the mouth; ligule ciliate. Panicles
loose, plumose. Spikelets oblong. Glumes ovate-oblong. Caryopsis ovoid.

Flowers & Fruits: August — February

Exiccatus:GajoldobaAnurag & AP Das0103,dated 12.09.2010; Doumahoni Behurag &
AP Das0184,dated 02.02.201

Satus Abundant.

Local Distribution Throughout the study area

General Distributionindia; tropical parts of the world.

Eragrostis unioloideqRetzius) Neegx Steudel, Syn. Pl. Glum. 1: 264. 1854; Hagtal, Fl.

Sikkim 1: 292. 199@20a unioloideRRetzius, Obs. Bot. 5: 19. 17&xagrostis amabili@uct. non
Wight & Arnott in Hookelrf., Fl. Brit. Ind. 317. 1896; Prain, Beng. PI. 2: 1222. 1903.

Annual, marshland, erect, tufted grass. Leaves flat, sheath striate, ligules membranous. Spikelets ovate-
oblong, obtuse, pinkish white. Caryopsis pointed.

Flowers & Fruits: August — March

Exiccatus:GajoldobaAnurag & AP Das0354,dated 08.03.2012; Doumahoni Behurag &
AP Das0552,dated 27.08.2013.

Jatus Common.
Local Distribution Throughout the study area
General Distributionindia, MyanmarSri Lanka, S.EAsia.

HYGRORYZA Nees, Edinb. New Philos. Jotb: 380. 1833

Hygroryza arisata (Retzius) NeesxWight & Arnott, Edinb. New Phil. Jout5: 380. 1838; Hooker
f, Fl. Brit. Ind.7: 95. 1896; Prain, Beng. PI. 285. 1903.

Free floating glabrous grass; culms spongy soft, multiple branched, feathery whorled; roots from nodes,
branches short, erect, ledfyamina oblong or lineaoblong, acute. Panicles broad; spikelets solitary;
flowers pale green, bisexual. Caryopsis oblong narrowed at base.

Flowers & Fruits: October — December
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ExiccatusMahananda Barrag&nurag & AP Das0565,dated 13.1.2013; Sova-Bari Beé\nurag
& AP Das0699,dated 03.12.2014.

Satus Abundant.
Local Distribution Throughout the study area
General Distributionindia, MyanmarS.E Asia.

IMPERA TA Cirillo, PI. Rar Neapol. 2: 26. 1792

Imperata cylindrica(Linnaeus) Raeuschel, Nom. Bot. ed. 3: 10. 1797;Ba@ss. BurCey Ind. &
Pak. 169. 1960; Hajet al., Fl. Sikkim 1: 257. 199@.agurus cylindricus.innaeus, Syst. Nat. ed.
10, 2: 878. 1759mperata aundinaceaCyrillo, Pl. Rar Neap. 2: 26. 1792; Hookér FI. Brit.
Ind.7: 106. 1896; Prain, Beng. Pl. 28B. 1903Imperata cylindricarar. major (Nees) Hubbard &
Vaughan, Grasses Ma@6. 1940Cynosuus indicud.innaeus, Sp. PI. 1: 72. 1753.

Perennial, tufted, erect, long grass. Rootstock hard, creeping with sobol. Leaves linear-lanceolate,
scabrid margined,; ligule membranous. Panicle compact; spikelets lanceolate, silky-white hairy; stamens
2; stigmas 2. Caryopsis oblong.

Flowers & Fruits:February — May

ExiccatusDoumahoni BeeAnurag & AP Das0202,dated 02.02.20t GajoldobaAnurag & AP
Das0361,dated 08.03.2012.

Satus Abundant.
Local Distribution Throughout the study area.
General Distributionindia,Asia,Australia, S.EAfrica.

ISCHAEMUM Linnaeus, Sp. Pl. 2: 1049. 1753

Ischaemum rugosun$alisburylcon. Srip. Rar 1. t. w 1791; Hooketf., Fl. Brit. Ind.7: 127. 1896;
Prain, Beng. PI. 2:106. 1903.

Mershy annual, branched, erect, tufted grass, nodes bainyna filiform, tip pointed, hairfRaceme
spiciform, rachis much fragile, trigonous, silky-ha@aryopsis, oblong, compressed.

Flowers & Fruits:December — March

Exiccatus:GajoldobaAnurag & AP Das0370,dated 08.03.2012.

Jatus Common.

Local Distribution Throughout the study area

General Distributionindia (throughout the plains and hills), MayanniMalaysia, China.

ISACHNE R. Brown, Prodr196. 1810
Key to the species:

la. Ligules 1 — 2.2 mm; lower florets usually bisexual, upper ones usually femalk albens
1b. Ligules 1-1.5 mm, lower floret male, upper floretfemale ....................... l..globosa

Isachne albendlrinius, Sp. Gram. 1(8): t. 85. 1828; HookerFl. Brit. Ind. 7: 22. 1896; Cook,
Aqua.Wetl. Pl. Ind. 297. 1996; Gierson & Long, Fl. Bhutan 3(2): 743. 2000.

Erect or decumbent herbs. Leaf sheaths glabrous or outer margin often ciliate; lamina narrowly lanceolate,
abaxial surface glabrous, strongly veined, adaxial surface glabrous to hispidous, margins thickened,
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acuminate; ligule 1 — 2.2 mm. Spikelets elliptic-globose, whitish green; florets siavilar florets
usually bisexual, upper florets usually female; lower lemma very slightly longer thanleaibery
globose to elliptic-ovate, puberulous or subglabrous.

Flowers & Fruits:June — February

ExiccatusDoumahoni BeeAnurag & AP Das0512 dated 12.06.2013; Katham-Bari Befhurag
& AP Das0665,dated 03.09.2014.

Satus Abundant.
Local Distribution Throughout the study area
General DistributionSEAsia, Himalayas.

Isachne globosdThunbeg) Kuntze, Revis. Gen. PI. 2: 778. 1891; Codfua.Wetl. PI. Ind.
298.1996; Gierson & Long, Fl. Bhut. 3(2): 746. 2000niliaceaRothexRomer & Schultes, Syst.
Veg. 2:476.1817; Hookér, FI. Brit. Ind. 7: 25. 1896; prain, Beng. PIl. 272. 1903.

Perennial, erect or decumbent, glabrous herbs. Leaf sheaths shorter than internodes, glabrous; lamine
narrowly lanceolate, glabrous, scabrid, acute, base rounded,; ligule 1-1.5 mm. Spikelets elliptic-globose,
greenish or purplish brown; lower floret male, upper floret female; lower lemma oblong, shallowly
convex, smooth, glabrous; upper lemma slightly rough, back glabrous or puberulous.

Flowers & Fruits:May — November

Exiccatus:Mahananda Barrag@nurag & AP Das0020,dated 12.05.2010; Katham-Bari Beel,
Anurag & AP Das0667,dated 03.09.2014.

Satus Abundant.
Local Distribution Throughout the study area

General Distributionindia, Bangladesh, Sri Lanka, Nepal, Bhutan, China, Indonesia, Japan, Korea,
Malaysia, New Guinea, PhilippindailandVietnamAustralia, Pacific Islands.

LEERSIA Solander ex Swartz, Pro@1. 1788nom. cons.

Leersia hexandreSwartz, Prodrl: 21. 1788; Hooker f., Fl. Brit. Ind. 7: 94. 18%8ain, Beng.
Plants 2: 185. 1903; BarFl.Ass. 65; 173. 1940. Bora & Kumdilor. Div. Ass. 412. 2003. Leersia
australis R. Brown, Prod?210. 1810.

Annual, aquatic, erect grass. Lower stem slermdeeping and rooting at base. Lamina flat, linear
acuminate, rigid, sheath somewhat loose, ligules glaucous and truncate. Panicles oblong, contracted,
branches few; spikelets, oblong, closely imbricate, pale brown, sparsely hispidous, keels bristly ciliate.
Caryopsis narrowly oblong.

Flowers & Fruits:October — December

Exiccatus:Sova-Bari BeelAnurag & AP Das0702,dated 03.12.2014.

Jatus Less common.

Local Distribution Found in only one or two wetlands of the study area.
General Distributionindia (Lower Himalaya)TropicalAfrica, Australia, Myanmar

LEPTOCHLOA P Beauvois, Es&gro. 71. 1812
Key to the species:
la. Ligules 5—10 mm long;p spikelets 5—12 mm long; florets5-12 .............] L..fusca
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1b. Ligules 1 —5 mm long; spikelets 1.5 -4 mm lomg; florets2—6 ........ccccccceeerrnnnnes 2
2a. Upper glumes mucronate, ligule obtuse, 1-2mm .................................L..panicea
2b. Upper glumes not mucronate; ligule truncate, L—5mm ........................L...chinensis

Leptochloa panicedRetzius) Ohwi, Bot. Mag.okyo 55: 31. 1941; BorGrass. Burma, Ceyl., Ind.
& Pak.517. 196(Poa panicedetzius, Obs. 3:11 1783Leptochloa filiformicRoemer & Schultes,
Syst. 2: 580. 1870; Hookér, Fl. Brit. Ind. 7: 298. 1896; Prain, Beng. PIl. 2: 1225. 190
filiformis KoenigexRoxburgh, Fl. Ind. 1: 328. 1820.

Annual, slenderaquatic grass. Lamina narrdlat, finely tapering, sheath papillose-pilose, lacerate;
ligule obtuse, 1 — 2 mm long. Panicle diffuse; spikelets 2 — 4 fid, almost sessile, unilateral, alternate;
upper glumes mucronate.

Flowers & Fruits:May — October

Exiccatus:Mahananda Barrag@nurag & AP Das0033,dated 12.05.2010.

Satus Common.

Local Distribution Throughout the study area

General Distributionindia (throughout), Sri LankAsia, TropicalAfrica, America.
Leptochloafusca(Linnaeus) KunthRRévis. Gramin. 1: 91. 182Diplachne fuscélLinnaeus) BBeauy

EssAgrost 80: 163. 1812; Hookér, Fl. Brit. Ind. 7: 329. 1896; Prain, Beng. Pl. 2: 1225. 1903.
Festuca fuscéinnaeus, Sp. Pl. (ed.2) 109. 1962stuca IndicdRetzeus, Obs. Bot. 4: 21. 1786.

Vernacular namaikri

Perennial, glabrous, tall tufted, stout, erect or geniculately ascending branched clothed with leaf sheaths.
Lamina convolute, sheaths smooth, ligule large, 5— 10 mm long, membranous lacerate. Spikelets 5—12
mm long, oblong, distant, short pedicelled. Caryopsis oblong, compressed.

Flowers & Fruits:June — September

Exiccatus:GajoldobaAnurag & AP Das0129,dated 12.09.2010.

Satus Abundant.

Local Distribution Throughout the study area

General Distributionindia; Egypt;Tropical and South — Ea&frica toAustralia.

Leptochloa chinensigLinnaeus) Nees, Syll. Pl. No¥: 4. 1824; Hookel, FI. Brit. Ind 7: 299.
1896; Prain, Beng. PI. 2: 1225. 190®a chinensisinnaeus, Sp. PI. 1. 69. 1753.

Annual or sometimes perennial. Culms erect, geniculate or decumbent. Leaf sheaths glabrous; lamina
flat or slightly involute, ligule truncate. Racemes numerous; Spikelets purplish or brownish green, narrowly
elliptic-oblong; glumes scabrid along keels; upper glume elliptic-oblong; lemmas elliptic-oblong. Caryopsis
oblong.

Flowers & Fruits: April — August

ExiccatusMahananda Barrag&nurag & AP Das0004 dated 12.05.2010; Gossaihat Béelrag
& AP Das0426,dated 17.08.2012.

Satus Very common.
Local Distribution Throughout the study area.
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General Distributionindia; Egypt Tropical and South-Ea&frica toAustralia.

MISCANTHUS AnderssonQfvers. KonglVetensk.-Akad. Forh. 165. 1855

Miscanthusfuscus(Roxbugh) Bentham, Fllrop.Afr. 9: 583. 19205acchaum fuscuniRoxbugh,

Fl. Brit. Ind. 1: 241. 1820; Hookér, Fl. Brit. Ind. 7: 120. 1896; Prain, Beng. PIl. 289. 1903.
Scleostachydusca(Roxbugh)A. Camus in Lcomte, Fl. Gen. de 1'Indo-China 7: 243. 1922; Bor
FI.Assam 5: 313. 1940.

Perennial erect grass. Lamina linear-lanceolate, margin scabrid; sheath longer than internodes; ligule
ciliate. Panicle dense; branches whorled; axis angulaescent. Spikelets long, ovate-oblong, brownish.
Upper florets bisexual. Caryopsis obovoid.

Flowers & Fruits:May — September

Exiccatus:Doumahoni BeelAnurag & AP Das0525,dated 12.06.2013.
Satus Less common.

Local Distribution Throughout the study area

General Distributionindia, Indo-China, MyanmarFhailand Vietnam, S.EAsia.

OTTOCHLOA Dandy Jour Bot. 69: 54. 1931

Ottochloa nodosgKunth) Dandy in JouBot. 69: 55. 1931; BoFl.Assam 5: 249. 1940; Bora &
Kumar Flors. DivAssam, 417. 200®anicum nodosundunth, Enum. PI. 1; 97. 1833; HooKer
Fl. Brit. Ind.7: 43. 1896; Prain, Beng. PI. 275. 1903.

Perennial grass, culms creeping, long, rooting at lower nodes. Leaves ovate-lanceolate; sheaths ciliate
on margins; ligules membranous, ovate. Panicle lax; spikelets elliptic-lanceolate. Stamens 3.

Flowers & Fruits:July — December

Exiccatus:Mahananda Barrag@nurag & AP Das0553,dated 27.08.2013.
Jatus Very common.

Local Distribution Throughout the study area.

General Distributionindia (North — East and South India), Malaysia, Myanmar

OPLISMENUS P Beauvois, Fl. Oware 2: 14. 1810

Oplismenus burmanni(Retzius) PBeauverd, Es@&grost. 54: 168 — 169. 1812; HoolerFl.
Brit.Ind.7: 68. 1896; Prain, Beng. PIl. Z78. 1903; Hajrat al, Fl. Sikkim 1: 261. 1996; Gierson &
Long, Fl. Bhut. 3(2): 684. 200Panicum burmanniRetzius, Obs. Bot. 3: 10. 1783.

[PLATE 4.16. Figs. 89]

Annual, prostrate grass; rooting at nodes. Leaves ovate-elliptic lanceolate, pubescent; sheath compressed
ciliate. Inflorescence a panicle 4 — 7 racemes. Spikelets elliptic — lanceolate. Caryopsis convex.

Flowers & Fruits: August — December

Exiccatus:Sova-Bari BeelAnurag & AP Das0708,dated 03.12.2014.
Satus Abundant.

Local Distribution Throughout the study area

General Distributionindia, Bangladesh, China, Japan, Sri Lanka.
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ORYZA Linnaeus, Sp. PI. 1: 333. 1753
Key to the species:

la. Spikelets long awned, aWN OVEr 2 CIM. .........evuuvvererrmrnnnninennnnnennnennnnnnnes Q. rufipogon

1b. Spikelets unawned, Or aWnNS UNAEI L CM .....cevviiivveeeieiieieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeees 2
2a.Lamina 1.5-3.5cm, ligules 3-5mm ... O..latifolia

2b. Lamina 0.5-2cm, ligules 10-40 MIML.......uuuuuuiiiiiriiirniiieieeeeieeeeeeeeeeeeeeeeeeeeeeeen s O. sativa

Oryza rufipogonGriffith, Notul. 3: 5. 1851; Hooksr, FI. Brit. Ind.7: 92. 1896; Coolgua.Wetl.
Pl. Ind. 304 — 305.m1996; Shukla, Grass. North East Ind. 301. ©9@fa sativa.innaeus var
fatuaPrain, Beng. P1.1184. 19030ryza nivarésSharma & Shastrynd. I. Genet. PI. Breed. 25: 161.
1965; CookAqua.Wetl. PI. Ind. 304. 1996.

Annual grass; culms long, spongy bellbeaves lineaacuminate, scabrid on ngars; sheath loose;
ligules splitting at tip. Spikelets long, long awaned. Caryopsis elliptic or oblong.

Flowers & Fruits:October — January

Exiccatus:Mahananda Barrag@nurag & AP Das0618,dated 13.1.2013.

StatusRare.

Local Distribution It is only found in few wetlands of the study area.

General Distributionindia, TropicalAustralia, Peru.

Oryza sativd.innaeus, Sp. PI. 1: 333. 1753; HookeFl. Brit. Ind. 7: 92. 1896; Prain, Beng. PI. 2:
1184. 1903; CookAqua.Wetl. Pl. Ind. 304. 1996. Gierson & Long, Fl. Bhut. 3(2): 517. 2000.
communissimbourer, Fl. Cochinch. 215. 179Qryza glutinosa.ourer, FI. Cochinch. 215. 1790.
Oryza peennisMoench, Methodus 197. 1794.

Vernacular nam@&®haan

Annual, aquatic, tufted. Culms erect, often rooting at lower submerged nodes. Leaf sheaths slightly
inflated belowupper sheaths tight, glabrous, auricles falcate, ciliate; glabrous, smooth or scabrid on
both sides, acuminate. Spikelets oblong to oblong-lanceolate, persistent; sterile lemmas lanceolate,
acuminate; fertile lemma papillose, spinulose, acuminate; awn very variable, slender or stout. Caryopsis
ovate or elliptic.

Flowers & Fruits:June — December

Exiccatus:Mahananda Barragénurag & AP Das0302,dated 26.1.2011; Doumahoni Beel,
Anurag & AP Das0508,dated 12.06.2013.

Satus Abundant.
Local Distribution Throughout the study area

General Distributionindia (Northern parBndaman & Nicobar Islandgyest Bengal), Chindyopical
andTemperatédmerica.

Note Main cultivated crop of the area; often escapes.

Oryzalatifolia Desv, Jour Bot.Agric. 1: 77. 1813Prain, Beng. Plants 2184. 19030ryza
sativavar. A3. latifolia Doell in Mart. Fl. Bras. 23:7. 1871.

Annual grass. Culms 1-2 m. high, succulent, sheaths elongate, longer than the internodes, ligule 3—-5
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mm. long, hispidiamina mostly 32 —40 cm. long, 1.5— 3.5 cm. wide, scabrous and sparsely pubescent
on both surfacespikelets 5 mm. long, short-pedicellate, oblong, sparsely hispid, the awns 1 —2.5 cm.
long.

Flowers & Fruits:June — September

Exiccatus:Forest Jhoras of BengduBnurag & AP Das01213 dated 03.07.2014.
Satus Rare.

Local Distribution Found in only one wetland of the study area.

General Distributionindia,West Indies to Brazil.

PANICUM Linnaeus, Sp. PIl. 1: 55. 1753
Key to the species:

la. Spikelets long, elliptic-lanceolate ... P.repens
1b. Spikelets short, narrowly lanceolate............cccoccoiiiiniiiiiici i pakRidosum

Panicum repend.innaeus, Sp. PIl. 2: 87. 1762; Hooketl. Brit. Ind. 7: 49. 1896; Prain, Beng. PI.
2:1179. 1903. Hajrat al, Fl. Sikkim 1: 263. 1996.

Perennial, tufted, erect, marshland grass. Rooting at nodes. Lamina long, linear -lanceolate; sheaths
ciliate at throat. Spikelets long, elliptic-lanceolate. Caryopsis oblong.

Flowers & Fruits: September — December

Exiccatus:Doumahoni BeelAnurag & AP Das0475,dated 12.06.2013/lahananda Barrage,
Anurag & AP Das0564,dated 13.1.2013.

Satus Common.

Local Distribution Throughout the study area

General Distributionindia, S. Europdsia,Africa, andAmerica.

Panicum paludosunRoxbugh (Hort. Beng. 8. 1814) & Fl. Ind. 1: 310. 1820; Prain, Beng. PI. 2:
1179. 1903; BarGrass Burma Ceyl. Ind. & Pak. 329. 1960.

Perennial, culms erect hollow from floating base. Lamina Jiseaulate. Inflorescence panicle, spikelets
short padicelled, narrowly lanceolate. Caryopsis enclosed in glume.

Flowers & Fruits June — March

Exiccatus:Mahananda Barrag@nurag & AP Das0026,dated 12.05.2010.
Satus Very common.

Local Distribution Throughout the study area

General DistributionSouthAsia (Pakistan, Nepal, Bhutan, India, Sri Lanka, Myanmar) ths&i;
China and tropicaustralia.

PASPALUM Linnaeus, Syst. Nat., ed. 10, 2: 855. 1759
Key to the species:
la. Rachilla narrower than distichous spikelets ..o, P. distichum
1b. Rachillaaswide as Spikelets ... 2
2a. Spikelets glabrous ........c.ceii it P. sciobiculatum



Enumeration : Monocotd 20
2b. Spikelets Ciliate .........c.ovieiie i e P. conjugatum

Paspalum conjugatunBemius,Acta Helv Phys.—Math. 7: 129. 1772; HookkgFlI. Brit. Ind. 7: 1.
1897; Prain, Beng. PIl. 2182. 1903; Hajrat al, Fl. Sikkim 1: 264. 1996; Shukla, Grass. North East.
Ind. 345. 1996.

Perennial grass with long stolons. Culms in small tufts, compressed. Leaf sheaths keeled, glabrous
or pilose along upper margins and mouth, a line of hairs abaxially at junction with blade; lamina
lanceolate-lineaacute, thin, glabrous or papillose-pilose alonggmast: Racemes 2; spikelets

single, in 2 rows, pale yellgwvate to suborbiculanpper glume hyaline, ciliate along rgers with

long silky hairs; lower lemma similar but not ciliate; upper lemma pallid at matwvaye, as long

as spikelet, crustaceous.

Flowers & Fruits:May — September

Exiccatus:Gossaihat Beenurag & AP Das0233,dated 14.07.201
Satus Common

Local Distribution Throughout the study area.

General Distributionindia; Tropics and subtropics throughout the world.

Paspalum distichuniinnaeus, Syst. Nat. (ed.10):1855. 1759; Hookdt, Fl. Brit. Ind. 7: 12.
1896; Prain, Beng. PI. 21&3. 1903.

Vernacular namgawra ghaas

Annual, creeping herbs; rooting at nodes, compressed.ielavina narroywdistichous, strict, flat,
ascending, hairy towards the sheath. Inflorescence racemes. Spikeletsistiiiaate, ovate-oblong.
Caryopsis elliptic.

Flowers & Fruits:June — December

Exiccatus:Mahananda Barrag@nurag & AP Das0567,dated 13.1.2013.
Satus Common.

Local Distribution Throughout the study area

General Distributionindia, Tropical andlemperat@&merica.

Paspalum scrobiculaturhinnaeus, Mant. 1: 29. 1767; HooKeFI. Brit. Ind. 7: 10. 1896; Haines,
Bot. Bihar & Orissa P¥/: 1000. 1924; Moonegyuppl. Bot. Bihar & Orissa 176. 1950; Guha Bakshi,
FI. Mur. Dist. 403. 1984; Panda & Das, Fl. Sambalp. 435. Z2&palum orbiculaaG Forsterfl.
Insul.Austr. Prodr 7. 1786Paspalum commersoriamarck,Tab. EncyMeth. Bot. 1: 175. 1791.
Paspalum longifoliunRoxbugh, Fl. Ind. 1: 283. 1820; Prain, Beng. PI. 232. 1903.

Annual grass. Culms tufted, erect or ascending. Leaves long, linear-lanceolate; sheaths compressed,;
ligule membranous. Spikes 2 — 6; spikelets long, elliptic- ovate. Lower glumes absent. Stamens 3.
Caryopsis ovoid or globose.

Flowers & Fruits: August — November

Exiccatus:Gossaihat BeeAnurag & AP Das0414,dated 17.08.2012.

Satus Common

Local Distribution Throughout the study area

General Distributionindia (Plains)Warm countries of world.
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PASPALIDIUM Sapf in Prain, Flora ofropicalAfrica 9. 1918
Key to the species:
la. Spikes shorter than internodes ... P. flavidum
1b. Spikes longerthan internOdes ..............ovvvviiivivieeeeiee e P.punctatum
Paspalidium flavidum(Retzius)A. Camus in Lecomte, Fl. Gen. De Indi — China 7: 419. 1922;

Sukla, Grass. N. E. Ind. 343. 198§ ra & Kumar Flor. Div. Ass. 421. 2003Panicum flavidum
Retzius, Obs. Bot. 4: 15. 1786; Prain, Beng. P112611903.

Annual grass. Culms long, compressed. Leaves long, ovate-lanceolate; sheaths compressed; ligule hairy
Spikes shorter than internodes. Spikelets long, ovate-acute, salttangr glumes membranous;
caryopsis broadly elliptic.

Flowers & Fruits: August — December

Exiccatus:Gossaihat BeeAnurag & AP Das0416,dated 17.08.201Kathambari BeelAnurag
& AP Das0651,dated 03.09.2014;

Satus Common.

Local Distribution Throughout the study area

General Distributionindia (plains), Nepal, Sri Lank&opicalAsia,Africa.

Paspalidium puncatum (Burman)A. Camus in Lecomte, Fl. Gen. De 1 Indo — China 7: 419. 1922;

Sukla, Grass. N. E. Ind. 344. 1996; Bora & Kunidor. Div. Ass. 421. 2003®anicum punctatum
Burman, Obs. Bot. 4:15. 1786; Prain, Beng. PI12711903;

Perennial grass. Culms long, floating, rooting at base, Sgarayes long, linegacute, scabrid mgins;
sheaths glabrous; ligule haiBpikes longer than internodes. Spikelets long, ovate-oblong, imbricate,
sessile; glumes membranous. Caryopsis compressed.

Flowers & Fruits: August — December

ExiccatusGossaihat BeeAnurag &A. P. Das0424,dated 17.08.2012.
Satus Common.

Local Distribution Throughout the study area

General Distributionindia, TropicalAsia, NorthAfrica.

PENNISETUM RichardexPersoon, Pers. Syn. 1: 72. 1805
Key to the species:

la. Ligulesciliated ..o 2

1b. Ligules notciliated ..........cccooeei i P..polystachion
2a. Upper lemma coarsely rugose, boat-shaped ..ol P. glaucum
2b. Upper lemma not coarsely rugose, lanceolate .............cccccoviiinnnene. P. paupeum

Pennisetumglaucum(Linnaeus) R. Brown, ProdFl. Nov Holl. 195. 1810Panicum glaucum
Linnaeus, Sp. PI. 56. 1753etaria glaucdLinnaeus) FBeauvois, Eségrost. 51: 178. 1812; Hooker
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f., Fl. Brit. Ind. 7: 78. 1896; Haines, Bot. Bihar & OrissafP888. 1924; BqrGrass. BurCey Ind.
& Pak. 360. 1960; Panda & Das, Fl. Sambalp. 439. 2004.

Annual grass. Culms erect, prostrate belaaves linearough on magins; sheaths keeled; ligules
ciliate. Spike dense, cylindric; spikelets long, elliptic; upper lemma coarsely rugose, boat-shaped.
Caryopsis rounded-elliptic.

Flowers & Fruits: February -AAugust

Exiccatus:Doumahoni BeelAnurag & AP Das0194,dated 02.02.201

Satus Abundant.

Local Distribution Throughout the study area

General Distributionindia; throughout the warm and temperate countries.

Pennisetum polystchion(Linnaeus) Schultes, Syseg. Mant. 2: 146. 182Banicum polystachion
Linnaeus, Syst. Nat. 10, 2: 870. 1759.

Annual grass; culms £1 m. Leaves linemuminate, glabrous or haiBheath glabrous. Ligule line
fringed with soft hairs. Panicle purplish brown; rachis glabrous. Spikelet sa#asjle; upper glumes
oblong; lemma oblong, truncate, smooth; palea oblong, toothed or ciliate at tip.

Flowers & Fruits: October — November

Exiccatus:Mahananda Barrag&nurag & AP Das0569,dated 13.1.2013.

Satus Common.

Local Distribution Throughout the study area

General DistributionTropicalAfrica to India.

PennisetunpauperumSteudel, Syn. Pl. Glumac. 1: 102. 18Bénnisetum purpeumSchumacher

Beskr Guin. Pl. 44. 1827; Hsu, Hlaiwan 5: 592. 1978; Gierson & Long, Fl. Bhut. 3(2): 741 — 742.
2000.

Vernacular Namdiati-ghaash

Perennials erect herbs. Ligules ciliated. Panicle cylindrical; spikelets 2-flowered, salitegssile;
glumes deltoid as long as spikelet; lower lemma lanceolate, minutely hispidous, 5-veined, palea absent;
upper lemma lanceolate.

Flowers & Fruits: October — November

Exiccatus:Mahananda Barrag@nurag & AP Das0573,dated 13.1.2013.
Satus Common.

Local Distribution Throughout the study area

General DistributionTropicalAfrica to India.

PEROTIS Aiton, Hortus Kewensis 1. 1789.

Perotis indica(Linnaeus) O. Kuntze, Regen. Pl.2: 787. 1891; Majumda&ull. Bot. 10(1 & 2): 44.
1956.Anthsanthum indicuminnaeus, Sp. Pl. (ed.1) 28. 195&ccharum spicatuirinnaeus, Sp.
Pl. 54: 1753Perotis latifoliaAiton, Hort. Kew 1: 85. 1789; Hookér, Fl. Brit. Ind.7: 98. 1896;
Prain, Beng. PI. 2: 893. 1903.
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Aquatic, soft, wiryspongy grass. Sheathing leaf-base short, loose, striate, ligule short. Inflorescence
terminal, rachis simple and scabrid. Spikelets 1-flowered; pedicels small. Stamens 3. Caryopsis free in
glume, terete.

Flowers & Fruits: July —August

Exiccatus:Gossaihat Beenurag & AP Das0234,dated 14.07.201
Satus Common

Local Distribution Throughout the study area.

General Distributionindia, Sri Lanka, MayanmglropicalAfrica.

PHRAGMITES AdansonFam. Pl. 2:34. 1763

Phragmites karkaRet-zius)lriniusexSeudel, Nomencl. Bot., ed. 2. 1: 144. 1840; Prain, Beng. PI. 2:
1218. 1903Arundo karkaRetzius, ObserBot. 4: 21. 178@hragmites vallotorigPluk.exLinnaeus)
Veldkamp in Blumea 37 : 233. 1992 undo vallatoriaPluk.exLinnaeus, Herhmb. 15. 1754.

Vernacular NameNlal-Khagra

Robust perennial from an extensive creeping rhizome. Culms very stout. Leaf sheaths greenish, glabrous;
lamina erect-ascending. Spikelets 10 — 12 mm, florets 4 — 6; glumes lanceolate — elliptic, obtuse to
acuminate; lowest lemma narrowly elliptic.

Flowers & Fruits December — June

Exiccatus:Doumahoni BeelAnurag & AP Das0470,dated 12.06.2013.

Satus Common.

Local Distribution Throughout the study area

General Distributionindia, Pakistan, tropicalfrica, Polynesia, northedwstralia, TropicalAsia.

ROTTBOELLIA Linnaeud.,Suppl. PI. 13,14. 1782

Rottboellia cochinchinensigLoureiro)W.D. Clayton in Kew Bull. 35(4): 817. 1981; Brummitt in
Taxon 34(4): 659. 1985; Panda & Das, Fl. Sambalp. 437. Eé@rbsia cochinchinensisureiro,
FI. Cochinch. 1: 51. 179®Rottboellia exaltatdinnaeud., Suppl. Pl. 14. 1782non(Linnaeus)
Linnaeud., Nov Gram. Gen. 23. 37, t. 1. 1779; HookeFl. Brit. Ind. 7: 156. 1896; Prain, Beng.
Pl. 2: 192. 1903; Haines, Bot. Bihar & Orissa¥t1059. 1924.

Vernacular Namé<hog

Annual, stout grass. Culms terete, branched above. Lamina linear-lanceolate, glabrous; sheath terete;
ligule membranous. Racemes spiciform; spike long, terete, long stalked; spikelets sessile, linear-lanceolate.
Stamens 3; stigmas pilose.

Flowers & Fruits: August — December

Exiccatus:Kathambari BeelAnurag & AP Das0654,dated 03.09.2014.

Satus Common.

Local Distribution Throughout the study area.

General Distribution:India, Tropics ofAsia,Australia andhfrica, introduced inWest Indies.

SACCHARUM Linnaeus, Sp. PIl. 1: 54. 1753
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Key to the Speices:

la. Lower glumes glabrous on the back; lemmas not cuspidate ............. S..sponteneum
1b. Lower glumes with long hairs; lemmas cuspidate ......................... S.arundinaceum

Saccharum arundinaceunRetzius, Obs. Bot. 4: 14. 1786; FI. Brit. Ind I911897; Prain, Beng.
Pl. 2: 11.89. 1903; Sedge. & gras. Dakh. Kan & Udu. Dist. 315. 2B@anthus aundinaceus
(Retzius) Jews. lArch. Suikerind. Ned.-Ind. 399. 1925.

A tufted large perennial grass. Culms upto 6 m high, erect from the root stock. Leaf sheath beaded
about the mouth; ligule haifyanicle dtise, long, white villous. Spikelets lanceolate; hairs at callus silky
Lower lemma emptyblanceolate; upper lemma bisexual; palea ovate.

Flowers & Fruits:January — March

Exiccatus:Doumahoni BeelAnurag & AP Das0172,dated 02.02.201

Satus Common.

Local Distribution Throughout the study area

General Distributionindia (coastal area), Bustralia, S. Europe, Sri Lanka.

Saccharum sporgneumLinnaeus, Man#lt. 183. 1771; Hooket:., Fl. Brit. Ind.7: 118. 1896;

Prain, Beng. PIl. 2:1188. 1903; Hajrat al, Fl. Sikkim 1: 271. 1996; BpGrass. BurCey Ind. &
Pak. 214. 1960mperata spontane@.innaeus) Beauverd, Eggyro. 8. 1812.

Perennial, long grass. Culms high, erect; rhizomes thick, extensive. Leaveadin@anate, scabrid on
maigins; sheaths hairy at throat; ligule hainflorescence a lax panicle, silky haiBpikelets long,
lanceolate. Stamens 3. Caryopsis narrowly lanceolate.

Flowers & Fruits:September — December

Exiccatus:GajoldobaAnurag & AP Das0101,dated 12.09.2010; Doumahoni Be&hurag &
AP Das0655,dated 03.09.2014.

Satus Common
Local Distribution Throughout the study area.
General Distributionindia (Warmer part), EAustralia, S. Europe, Sri Lanka.

SACCIOLEPIS Nash, Man. Fl. N. States 89. 1901
Key to the Speices:
la. Panicle upto 4 cm long; Caryopsis elliptiC .........covvveriiiiiiiiiiireeee e S.indica
1b. Panicle upto 18 cm long; Caryopsis 0bovoid ..........ccccceeeeiiniineinn s S..interrupta
Sacciolepis indicdLinnaeus) Chase, Proc. Biol. Sédash. 21: 8. 1908; Hajed al, FI. Sikkim 1.:

271.1996; BarGrass. BurCey Ind. & Pak. 357. 196@anicum indicunkinnaeus, Mant. 2: 184.
1771 (norP. indicumMiller); Hookerf., Fl. Brit. Ind.7: 156. 1896; Prain, Beng. PIl. 2:78. 1903.

Erect, annual grass. Culms long, spreading. Lamina linear-acuminate, glabrous; sheath slightly keeled;
ligule membranous. Spikes in panicle, terete, upto 4 cm long; spikelets shortly pedicelled, ovoid. Stamens
3. Caryopsis elliptic.

Flowers & Fuits: August — January
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Exiccatus:Gossaihat BeeAnurag & AP Das0415,dated 17.08.2012.

Satus Common

Local Distribution Throughout the study area

General Distribution:India, Tropical and sulbropicalAsia andAustralia.

Sacciolepis interru (Willdenow) Sapf in Prain FITrop.Afr. 9: 757.1920; Blatter & McCann,
Bombay Grass. 167.1935; Majumdull. Bot.soc. Beng. 10(1&2): 58. 1956; Hagttaal, FI. Sikkim

1:272.1996Panicum interuptaWilldenow;, Sp. PI. 1:341.1798; HookeyFl. Brit. Ind.7:40.1896;
Prain, Beng. PI. 2178.1903.

Erect, branched, perennial, quite glabrous grass. Culms creeping, §pgaggodes rooting. Lamina
soft, glabrous, base sub-cordate, ligule short. Spikes in panicles, cylindric; spikelets lanceolate, densely
imperfect, ovoid, turgid spreading. Caryopsis obovoid.

Flowers & Fuits: August — January

Exiccatus:Mahananda Barrag&nurag & AP Das0583,dated 13.1.2013.
Jatus Common.

Local Distribution Throughout the study area.

General Distribution:India,Assam, Sri Lanka, Mayanmafalaysia, China.

SETARIA P. BeauvoisEssAgrostogr51:178. 1812

Setria intermediaRothexRoemer & Schultes, Systeg. 2: 489. 1817; HookérFl. Brit. Ind. 7: 79.
1896; Prain, Beng. PI. 2170. 1903; @erson & Long, Fl. Bhut. 3(2): 722. 20G@nicum tomentosum
Roxbugh, Fl. Ind. 1. 303. 1828etaria tomentog@&oxbugh) Kunth, RevGram. 1: 47. 1829; Grass.
Bur. Ceyl. Ind. Pak. 365. 1960plismenus tomentos{iBoxbugh) Schultes, Mant. 2: 272. 1824.

Tufted annual. Culms 30 — 60 cm tall, branched and rooting from nodes at base. Leaf: lamina linear
oblong, 5—-15x 0.3-0.7 cm, glabrous, sparsely hairy above towards base, apex acuminate; sheaths
glabrous, keeled, margins ciliate, more near mouth; ligule truncate, a line of stiff cilia, £ 1 mm. Inflorescence

a contracted panicle, 2 — 14 x 0.5 — 1 cm, distinctly branched, lowest branches 1 — 1.5 cm; rachis
slenderminutely pubescent Spikelets borne sinegllyptic-ovate, subtended by 1 — 2 (or some times
more), 3—10 mm, stiff, bristles, 2 —2.5 mm, shortly pedicelled; glumes thin, membranous; lower glume
1/3 — %2 of spikelet length, ovate, obtuse to acute, 3-nerved; upper glume ¥z — 2/3 of spikelet length, 5-
veined; lower floret neuter; lower palea and lemma membranous; upper lemma transversely rugose,
coriaceous, convex, boat-shaped.

Flowers & Fruits June — September

Exiccatus:Doumahoni BeelAnurag & AP Das0659,dated 03.09.2014.

Jatus Common.

Local Distribution Throughout the study area.

General Distributionindia, Bhutan, China, Myanmari Lanka, Japan, RussiaAica.

SPOROBOLUSR. Brown, Prodr169. 1810

Sporobolus diande(Retzius) PBeauvois, Es#&gro. 26: 147 — 178. 1812; HooKerFI. Brit. Ind.
7:247.1896; Prain, Beng. PI. 2: 1213. 1903; Hatjed, FI. Sikkim 1: 303. 1996; Cookgua.Wetl.
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Pl. Ind. 281.1996; Bora & KumgFlor. Div. Ass. 427. 2003Agrostis diandreRetzius, Obs. Bot. 5:
19. 1789.

Perennial grass. Culms long, tufted. Leaves lifilfarm; sheath glabrous; ligule haiiganicle, branches
short, crowded at nodes; spikelets long, acute; lower glumes nerveless; lemma lanceolate. Caryopsis
oblong-ovoid.

Flowers & Fruits: August — December
Exiccatus:GajoldobaAnurag & AP Das0117,dated 12.09.2010.
Satus Abundant.

Local Distribution Throughout the study area.

General Distributionindia, Sri LankaAustralia.

THEMEDA Forssk&| Fl.Aegypt.Arab. 178. 1775

Themeda villosgLamarck)A. Camus, Fl. Indo-Chine. 7: 364. 19¢fbn.Poiret); Fl. Bhut
3(2): 822. 2000Anthistiria villosaLamarck,Tabl. Encycl. 5: t. 841, f. 3. 1794. villosa
Poiret, Encycl. Suppl. 1: 396. 18 Wthistiria giganteaCavanilles subspillosa(Poiret) Hooker
f., Fl. Brit. Ind. 7: 21. 1896.Themeda giganteaar.villosa(Lamarck) Hackel, MonogPhan.
6: 675. 1889.

Tufted Perennial. Culms, stout, 2 — 3.5 mtall, 1 — 2 cm in diameter Leaf: lamina 60 — 100 x 1 — 2
cm, lanceolate, gradually narrowed towards base to a thick white midrib, acuminate, scabrid or
tubercled hairy along veins above, glabrous beneath, margins serrate; sheaths glabrous, compressed
margin hyaline, brown, mouth auricled; ligule 1 mm, ciliate, rounded. Inflorescence a compoundly
branched panicle, 40 — 80 m, branches drooping, spathes subtending a further spathe and a spathole
with a single raceme; spatheoles 2 — 3 cm, minutely hispid. Raceme composed of 4 homogamous
spikelets, 1 spikelet pair and a terminal triad above. Homogamous spikelets, male or sterile, glumes
1-1.5%x0.2-0.3cm, lanceolate, shortly and sparsely pubescent. Sessile spikelet 0.5 - 0.8 mm;
callus 1 —2 mm, callus hairs 2 — 3 mm; both glumes densely covered with reddish-brown stiff hairs.
Pedicelled spikelet 10 — 15 mm.

Flowers & Fruits September — December

Exiccatus:Kathambari Bee\nurag & AP Das0664,dated 03.09.2014.
Satus Common.

Local Distribution Throughout the study area

General Distributionindia, Nepal, Bhutan, Bangladesh, NE India, China, Sri Lanka, Indonesia,
Malaysia, Philippines, Thailand.

THYSANOLAENA Neesn Edinb. N. Phil. Journ. 18: 180. 1835

Thysanolaena latifolia(Roxbugh exHornemann) Honda, Joufac. Sci. UnivTokyo, Sect. 3,
Bot. 3: 312. 1930Melica latifolia RoxbughexHornemann, Suppl. Hort. Bot. Hafril7L 1819;
Prain, Beng. PI. 2:1172. 1903.

Perennial, hard, unbranched shrubs. Leaf sheaths smooth; lamina,lbethely lanceolate-oblong;
ligule truncate. Spikelets 1.6 — 1.9 mm; glumes, ovate-lanceolate; lower lemma as long as spikelet;
upper lemma slightly shorter than lower lemAxethers brown. Caryopsis oblong.

Flowers & Fruits:June — November
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Exiccatus:GajoldobaAnurag & AP Das0090,dated 12.09.2010.
Satus Common.
Local Distribution Throughout the study area

General Distribution:India, Bangladesh, Bhutan, China, Cambodia, Indonesia, Laos,
Malaysia, Myanmamepal, New Guinea, Philippines, Sri LanKaailand,Vietham; Indian
Ocean Islands.

TYPHACEAE A. L. de Jussieu, Gen. PIl. 25. 1789

TYPHA Linnaeus, Sp. Pl. 2: 971. 1753
Key to the Species:
la. Rhizome not creeping, perianth hairy ............ccocoiii i T. angustifolia
1b. Rhizome creeping, perianthabsent ..., T.elephantina
Typha angustifoliaLinnaeus, Sp. Pl. 971. 1758pokerf., Fl. Brit. Ind. 6: 489. 1893; Prain,
Beng. PI. 2: 830. 1903 Haines, Bot. Bihar & Oriss&/P876. 1924; Suppl. Bot. Bihar & Orissa

142. 1950Typha domingensiBersoon, Syn. Pl. 2: 532. 1807; Panda & Das, Fl. Sambalp. 384.
2004. [PLATE 4.17. Figs. 94]

Vernacular Namé4dogla

Perennial, 2 — 3m tall aquatic or marshy herb. Rhizome subterranean, prostrate. Leavek-sfongy
broad, semi-cylindric above the sheath, erect and li8pées 1.5 — 2.5 cm diam, cylindric, male and
female zones separated. Perianth hairy

Flowers & Fruits: September — December

Exiccatus:GajoldobaAnurag & AP Das0154,dated 12.09.2010; Kathambari Be®hurag &
AP Das0652,dated 03.09.2014.

Satus Common at places.

Local Distribution In some wetlands of the study area.

General Distributionindia;Africa, S. Europe.

Typha elephantinaRoxbugh, Fl. Ind. 3. 566. 1832; HookkrFI. Brit. Ind. 6: 489. 1892; Prain,
Beng. Pl. 2: 102. 1903; Noltie, FI. Bhut. 3 (1): 177. 1994.

Perennial marsh herb with creeping rhizomes. Leaves distichous along flowering steperéogar
obtuse, spongylat, entire, basal sheaths keeled and triangtilawering stems 2 — 3 m, taller than
leaves, stout. Spikes terminal, cylindric, dark brown, densely flowered, males and females in different
zones; Males with 1 — 3 stamens surrounded by several stiff hairs. Females with 1-loculed ovary with
single ovule, on long capillary stalk surrounded by numerous fine hairs.

Flowers & Fruits:May — September

Exiccatus:GajoldobaAnurag & AP Das0108,dated 12.09.2010; Kathambari befahurag &
AP Das0661,dated 03.09.2014.

Satus Rare in area.
Local Distribution:Found only inlerai regions.
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General DistributioniIndia, Nepal, China, Pakistafgjikistan, Turkmenistan, Uzbekistan,
Myanmar Afri ca.

XYRIDACEAE C.AgardhAphor. Bot. 158. 1823

XYRIS Linnaeus, Sp. PI. 1:42. 1753

Xyris paucifloraWilldenow, Phytogr1: 2,t.f.1 & Sp. PI. 1: 255. 1794; HookeIFI. Brit. Ind. 6:
363. 1892; Prain, Beng. PI. 2: 1080. 1903; Noltie, Fl. Bhut. 3(1): 242. 1994 gHajrd|. Sikkim
1:167. 1996; CoolAqua.Wetl. PI. Ind. 369, 1996Kyris denticulataR. Brown, ProdrFl. Nov
Holl. 256. 1810XyrismaritimaT. Koyama, Philipp. JouBci. 84: 367. 195&yrisdajacensid?
Royen, Blumea 7: 208. 1953.

Tufted perennial herbs with few flowering stems and leaves. Leaves usually basal, sheathed, 1.5-5.2
cm; lamina lineaB — 18 cm x 1 — 2.4 mm, shorter than scapes, acute to acuminate. Scape 10—32 cm
x 1 —1.6 mm, terete, exceeding leaves. Spikes terminal, globose to ovoid; bracts reddish-brown,
elliptic, sub-orbicular to broadly obovate, 3—4 x 3 —3.5 mm, triangudains membranous, yellowish

apex obtuse or emarginate. Lateral sepals membranous, translucent, boat-shaped. Petals 3, free; with
long and narrow claw below and a wide obovate, shallowly dentate, truncate yellow limb. Stamens 1
each adnate with petals, £ 1 mm. Ovary obovoid, 3 - 3.7 mm.

Flowers & Fruits: August — December

Exiccatus:GajoldobaAnurag & AP Das0135,dated 12.09.2010; Mahananda Barr@gejrag
& AP Das0631,dated 13.1.2013.

Satus Less common.
Local Distribution In few wetlands oferai & Duars.
General Distributionindia (throughout); native fropicalAustralia.

Order: Zingiberales
CANNACEAE A. Jussieu, Gen. Pl. 62. 178@m. cons

CANNA Linnaeus, Sp. PI. 1: 1. 1753

Canna indicaLinnaeus, Sp. PI. 1: 1. 1753; Prain, Beng. Pl. 2: 1047. IT®#a orientalis/ar.
flavaRoscoeMonandr Pl. Scitam. 40. 1826; Noltie, FI. Bhut. 3(1): 212. 199d4nna montana
Blume Enum. Pl. Javae. 35. 1827anna indicavar. rubraAiton, Hort. Kew 1: 1. 1789.

Vernacular naméala-bati, KyanaBengali)

Rhizome much branched. Stems up to 2 m high. Leaf-sheath green to purple; petiole short; lamina
adaxially green, 25 — 55 x 8 — 16 cm. racemes compact, branched; bracts ovate. Flowers 1 — 2 per
cincinnus. Sepals pale. Corolla tube apricot yel@aminodes 2 or 3; labellum red, lanceolate. Ovary
green, globose. Capsule broadly ovoid.

Flowers & Fruits: Throughout the year

ExiccatusMahananda Barragénurag & AP Das0299 dated 26.1.2011; Gossaihat Beenurag
& AP Das0425,dated 17.08.2012.

Satus Abundant.
Local Distribution In periphery of most of the wetlandslefrai & Duars.
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General DistributionNative to tropicahmerica; naturalized throughout the tropics.

COSTACEAE Nakai, J. Jap. Bot. 17: 203. 1941

CHEILOCOSTUS C.D. SpechfTaxon 55(1): 159. 2006

Cheilocostuspeciosug$]. Konig) C. SpechTaxon 55: 159. 200®anksia speciog&tnig, Retzius

Obs. 3: 75. 178FHelleniagrandiflora Retzius, ObsenBot. 6: 18. 1791Costus speciosus.
Kdnig) J.E. SmithTrans. Linnaeus, Soc. 1: 249. 1791Watt, Dict. Econ. Prod. 2: 579. 1889;
Hookerf., Fl. Brit. Ind. 6: 249. 1892; Prain, Beng. Pl. 2: 786. 1903; Noltie, Fl. Bhut. 3(1): 210. 1994;
Hajraet al, Fl. Sikkim 1: 124. 1996.

Stems up to 3 m. Petiole 5— 7 mm; lamina oblong to lanceolate, 12 — 221>cB—Qondensed spike
terminal, ellipsoid to ovoid; bracts bright red, sometimes green, apex sharply pointed; bracteoles pale
red or green; calyx red or green, apex 3 lobed; corolla tube 1 cm; lobes oblong-elliptic, apex white.
Labellum white; staminodes petaloid, bright white with orange-yellow base. Capsules red or green,
globose; seeds black.

Flowers & Fruits July — November

ExiccatusGajoldobaAnurag & AP Das0087,dated 12.09.2010; Mahananda Barr#&gejrag
& AP Das0600,dated 13.1.2013.

Satus Abundant.
Local Distribution In the forest wetlands d&rai & Duars.
General Distributionindia, Bangladesh, Sri Lanka, Java.

MARANT ACEAE R. BrownVoy. TerraAustral. 2: 575. 1814

Key to the Genera:

1a. FruitindehiSCENL .......ovviii e Schumannianthus
1D, Fruit dENISCENT ... .. e eeeeeaaes 2

2a. Flower pairs 2to many per bract ............ccoveiiieiiiiiiiiiie e RPhrynium
2b. Flower pairs 1 —5 per bract .........coovieviiiiiii i Sachyphrynium

PHRYNIUM Willdenow; Sp. PI.,1:1,17. 1797

Phrynium pubinerveBlume, Enum. Pl. Javae 1: 38. 1827; Noltie, Fl. Bhut. 3(1): 214.1994.
PhryniumrheedeiSuresh & Nicolsorifaxon 35: 355. 1986.

Rhizomes tuberous. Basal leaves several; lamina ovate-oblong, glabrous, shortly acuminate, acute at
base. Inflorescence sessile, capitate; bracts purple-red, oblong-lanceolate. Flower pairs 3 per bract,
sessile. Sepals line&orolla tube violet, shorter than calyx; lobes dark red, oblong-obovate. Outer
staminodes light red, obovate. Fruit dark red, slpyrgform.

Flowers & Fits: April — July

Exiccatus:Gossaihat BeeAnurag & AP Das1025,dated 14.06.2013.
SJatus:Common
Local distribution:Throughout the study area.
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General distributionTropical andifemperatdsia.

STACHYPHR YNIUM K. Schum., PflanzenMarnt. 45. 1902

Stachyphrynium placerdrium (Loureiro) Clausager & Borchsenius. Kew Bull. 58(3): 672. 2003 .
Phrynium placentariunfLoureiro) Merrill, Philipp. J. Sci. 15: 230. 1919¢ltie, Fl. Bhut. 3(1): 215.
1994 Phyllodes placentarid.oureiro, Fl. Cochinch. 1: 13. 1790.

Annual plants. Basal leaves lor 2; leaf sheath 3 —47 cm; lamina ovate - elliptic, thinly, lgiztienys,
acuminate, rounded at base. Inflorescence sessile composed of 4 or 5 or more spikelets; bracts crowded
oblong, Flowers 2 per bract, white to yellowish white. Sepiléar Corolla lobes elliptic. Outer
staminodes obovate. Ovary glabrous or apically puberulent. Fruit oblong.

Flowers & Fruits:June — December

Exiccatus:Doumahoni BeelAnurag & AP Das01184,dated 12.1.2013.

Satus:Common.

Local distribution:Throughout the study area.

General distributionindia, Bhutan, China, Indonesia, MyanniilippinesThailand Vietnam.

SCHUMANNIANTHUS Gagnepain, Bull. Soc. Bot. France 51: 169. 1904

Schumannianthus dichotomu@Roxburgh) Gagnepain, Bull. Soc. Bot. France 51: 176. 1904; Noltie,
FI. Bhut. 3(1): 215. 1994 hrynium dichotomurRoxbugh,Asiat. Res. 1: 324. 1810; Prain, Beng.
Pl. 2: 1048. 1903.

Vernacular NameShital patior Patipata

Bushy shrubs, 1 — 3 m. Stem tufted, dichotomously much branched in upper part; inter-nodes smooth,
nodes swollen. Leaves shortly petiolate to 5—8 mm; blades elliptic, smootlgati@mgous, mid-vein
prominent, primary veins obliquely parallel. Inflorescence terminal on branches, racemose in 3—5 nodes.
Rachis zigzag. Each node comprising a cluster of 5 — 9 flowers subtended by a bract. Bract lanceolate,
acuminate. Flowers white, pedicel 8 — 10 mm, clove shaped; sepals trianagalr tube 3 —4 mm.

Flowers & Fruits June — September

Exiccatus:Gossaihat Beenurag & AP Das0253,dated 14.07.20t Doumahoni BeeRAnurag
& AP Das0484,dated 12.06.2013.

Satus Doubtfully wild.

Local Distribution Found in a large number of wetlands of the study area.
General DistributionE Himalaya to Philippines

Note Often cultivated as its bark is used for making good quality mats.

MUSACEAE A. L. de Jussieu, Gen. Pl. 61. 1789

MUSA Linnaeus, Sp. PI. 2: 1043. 1753

Musa balbisianaColla, Mem. Realéccad. SciTorino 25: 384. 1820. & Mem. Gen. Musa. 56.
1820; Das & Chanddyrans. Bose Res. Inst. 51(4): 120. 1987; NoRleBhut. 3 (1): 180. 1994;
Hajraet al.,Fl. Sikkim 1: 135. 1996M. sapientum send®aker in Hookef., Fl. Brit. Ind. 6: 262.
1892; Prain, Beng. PI. 2: 1050. 1968nLinnaeus 1753.
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Vernacular Naméd<ala

Pseudostems clumped, green, large, dark markings. Petioles 60 — 80 cm, margin open; lamina adaxially
green, ovate oblong, base asymmetric. Spadix pendulous, 1 — 1.5 m; peduncle and rachis glabrous.
Bracts of bisexual and male flowers adaxially purple red, abaxially yellowish green, ovate to lanceolate,
persistent, obtuse, reflexed after flowering; bracts of female flowers deciduous. Berries pale green,
obovoid, distinctly angled at maturifyeeds numerous, brown, oblate, minutely warty

Flowers & Fruits: Almost throughout the year

ExiccatusMahananda Barrag&nurag & AP Das0025,dated 12.05.2010; Gossaihat Béelrag
& AP Das0448,dated 17.08.2012.

Satus Abundant.
Local Distribution Found in the main of almost all wetlands dkrai & Duars.

General Distributionindia, Nepal, Indonesia, Malaysia, Mayanmaw-Guinea, Philippines, Sikkim,
Sri Lanka, Thailand.

ZINGIBERACEAE Martinov, Tekhno-Bot. Slovar 682. 1820

ALPINIA Roxbugh,Asiat. Res. 1: 350. 1810
Key to the Species:
la. Ligules 0.7 —2 mm; lamina 3 — 7 cm broad; bracteoles open, deciduous..................... 2
1b. Ligules 4 — 6 mm; lamina 7 — 12 cm broad, bracteoles tupalzistent ............. A. nigra
2a. Leaves sessile; ligule 1 —2 cm, obtuse, glabrous .............cccccccviennnnn. A..calcarata
2b. Leaves petiolate; ligule 0.7 — 1 cm, 2-lobed, tomentose ................... A.malaccensis

Alpinia nigra (Gaertner) B.L. Burtt, Notes Rogot. Gard. Edenb. 35: 213. 1977; Noltie, Fl. Bhut.
3(1): 205. 1994zZingibernigrumGaertnerFruct. 1: 35. 5—12. 1788. allughagRetzius) Roscoe
in Trans. Linn. Soc. 8. 146. 1807; HookerFI. Brit. Ind. 6: 253. 1892; Prain, Beng. PI. 2: 1047.
1903.Heritiera allughasRetzius, ObsenBot. 6: 17. 1791.

Vernacular Namd2urundi

Perennial rhizomatous herb, thick & creeping rhizome. Pseudostems 1.4 — 3.2 m. Leaves alternate
sessile or shortly petiolate; ligule glabrous, brown, orbicdilalt mm; lamina lanceolate or elliptic-
lanceolate, 25— 45 x 7 — 12 cm, glabrous, acute at base and apex. Inflorescence a terminal panicle,
many flowered; erect, 20 — 43 cm; branches 10 — 14, alternate, 5—9 cm,; bracts 2, early deciduous; 2
— 4 flowers; bracteoles tubulpersistent. Pedicel variable, 3— 7 mm. Calyx tubolérescent abaxially

Corolla lobes whitish-light pink, oblong, 1.3 — 1.6 ciarfen 1.4 — 1.5 cm; filament lingar 1.3 cm;

anther pink, 2-lobed. Ovary pubescent. Capsule globose to oblong, 1 —1.4 cm.

Flower & Fruits: May — September

ExiccatusMahananda Barrag&nurag & AP Das 006&lated 12.05.2010; Gajoldol#nurag &
AP Das 0151dated 12.09.2010.

Satus Abundant.
Local Distribution:Generally found in almost all the forest wetlands.
General Distributionindia, Bhutan, Sri Lanka, China, Thailand.
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Alpinia malaccensig¢N.L. Burman) Roscodrans. Linn. Soc. London, Bot. 8: 345. 1807; Hooker
f., Fl. Brit. Ind. 6: 255. 1892; Prain, Beng. Pl. 2: 1046. 1903; Noltie, Fl. Bhut. 3(1): 206. 1994.
Maranta malaccensid.L. Burman, Fl. Indica, 2. 1768.

Vernacular Namd2urundi

Robust rhizomatous perennial herb. Pseudostems 1.2 — 3.5 m. Leaves alternate, petiolate to subsessile
3.2—4.5cm; ligule 0.7 — 1 cm, 2-lobed, tomentose; lamina lanceolate, acuminate, 32 -63 x5—7 cm,
pubescent beneath. Inflorescence, raceme, erect, pubescent, 20 — 35 cm; bracts absent; bracteole
white, deciduous, after opening of flowleroadly elliptic, 1.4 — 2.5 cm, subtending two flowers each.
Flowers white, often pink; pedicel 4 — 5.2 mm, densely pubescent; calyx campanulate; corolla white;
lateral staminodes absent. Stamen = 2 cm. Ovary pubescent. Capsule red, globose, 1.8 —2.5cmin
diameter

Flower & Fruits: April — July

Exiccatus:Doumahoni BeelAnurag & AP Das 0523Jated 12.06.2013.
Satus Common.

Local Distribution:Generally found in almost all the forest wetlands.

General Distributionindia, Bhutan, Bangladesh, China, Indonesia (J&v#)alaysia, Myanmar
Thailand.

Alpinia calcarata RoscoeJrans. Linn. Soc. London 8: 347. 1807; HodkgFl. Brit. Ind. 6: 254.
1892; Prain, Beng. PI. 2: 1047. 1903; Noltie, FI. Bhut. 3(1): 206. ¥piia spicataRoxburgh,
Asiat. Res. 1: 356. 1810.

Rhizomatous perennial herb, pseudostems to 1 — 1.5 m. Leaves sessile alternate; ligule 1 — 2 cm,
glabrous, obtuse; lamina linear-lanceolate, 18 — 34 x 2.2 — 4 cm, both surface glabrous, attenuate at
base. Inflorescence panicle, 7— 10 cm, 4-5 flowered; bracteoles membranous oblong, to 1.3 —1.6 cm.
Calyx membranous, slightly pubescent, 1 — 1.2 cm, apex toothed, brownish. Corollatube 7.5 -9 mm,
white; petals oblong, 1.5 — 2.2 cna®inodes rudimentargeduced to lineaFilament 1.1 — 1.4 cm;

anther + 4.5 mm, white, flesh@vary 3.5 -4 mm, pubescent. Capsule 1.2 — 1.3 cm, red, globose.

Flower & Fruits: May —August

Exiccatus:Doumahoni BeelAnurag & AP Das 053-ated 12.06.2013.
Jatus Less common.

Local Distribution:Found in forest wetland.

General Distributionindia, Sri Lanka, China, Myanmar

Probable sister eudicots

Order: Ceratophyllales
CERATOPHYLLACEAE Linnaeus, Sp. PI. 2:992.1753

CERATOPHYLLUM Linnaeus, Sp. PI. 2: 992.1753

Ceratophyllum demersurhinnaeus, Sp. Pl. 992. 1753; HookeFl. Brit. Ind. 5: 639. 1888; Prain,
Beng. Pl. 2: 743. 1903.

Ceratophyllum verticillatum Roxburgh (Hort. Beng. 68. 1814) & Fl. Ind. 3: 624. 1832.spended, delicate,
rootless aquatic herbs. Lamina highly dissected into filiform segments. Flowers monoecious, solitary
axillary. Involucre 8 — 12 cleft, resembling periatbhenes with basal spines and persistent style.
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Flowers & Fruits: August — December

Exiccatus:Gossaihat BeeAnurag &AP Das 0418, dated 17.08.2012.
Satus:Common.

Local Distribution: Throughout the study area.

General Distribution:India, cosmopolitan.

Eudicots

Order: Ranunculales

PAPAVERACEAE A. JussieuGen. Pl. 235. 178%om. cons.

Key to the Genera:
la.Tall erect prickly herbs; corolla rosaceous; stamens and seeds numerou&rgemane
1b. Small diffuse, non-prickly herbs; corolla asymitric; stamens definite; fruits 1-sedededaria

ARGEMONE LinnaeusSp. Pl. 2. 1753

Argemone mexican&innaeus, Sp. P1. 508. 1753. Hooke& Thomson in Fl. Brit. Ind. 1:117.
1872; Mowat inTutinet al, Fl. Europ.1: 251. 1964; Prain, Beng. PI. 1: 215. 1903.
Vernacular NameSialkata

A Prickly glabrous annual herbs, branched. Leaves alternate, lamina elliptic — oblong, pinnatifid, sinuate
—lobulated; variegated green and white, dentate, prickly on the margin, midrib and the veins beneath.
Sepals with an acute, terete horn below the apex, very sparsely prickly outside, concave, imbricate
caduceus; petals narrowed belbwght yellow imbricate; stamens indefinite, anther curved after
flowering. Ovary covered with long soft spines; stigma red, 3 — 6 lobed; lobes usually broad. Capsules
oblong or elliptic — oblong, covered with sharp erect prickles; valves 3 — 6; seedbroamy

Flowers & Fruits:February — May

ExiccatusDoumahoni BeeAnurag & AP Das0210,dated 02.02.20t GajoldobaAnurag & AP
Das0747,dated 03.09.2014.

Satus Abundant.

Local Distribution Throughout the study area.

General DistributionNative ofTropicalAmerica naturalized in warmer countries.

FUMARIA LinnaeusGen. Pl.ed.5.1754

Fumaria indica (Hasskarl) Pugsley in Journ. L. Soc. Bot. 44. 313. 1919; Guha Bakshi, ADistur
53. 1984Fumaria vaillantiiLoisel varindicaHaussk, Fl. Ind. 56: 443. 18 umaria pawviflora
sensWV. & A., Prodr 1: 18. 1834, non Lamk. 1788; Prain, Beng. PI. 1: 143. 1963.

Vernacular NamdéBan dhania

Annual, erect, much branched herbs. Lamina highly dissected, alternate. Inflorescence in terminal
raceme. Flowers irreguldsisexual; sepals - 2, scale like; petals - 4, 2-seriate; stamens diadelphous,
anther 1 celled; carpel - 2, ovary 1 - celled, slightly lobed. Fruits one seeded nutlets.

Flowers & Fruits:November — March

Exiccatus:Mahananda BarragAnurag & AP Das0636,dated 13.1.2013; Gajoldobanurag
& AP Das0731,dated 03.09.2014.
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Satus Common.

Local Distribution Throughout the study area
General Distributionindia, N.America, Europe and Centrsdia.

RANUNCULACEAE A. Jussieu, Gen. PIl. 231. 1788m. cons.

RANUNCULUS Linnaeus, Sp. PI. 1: 548. 1753

Ranunculus sceleratukinnaeus, Sp. Pl. 551. 1753; HookeFl. Brit. Ind. 1: 19. 1872; Kanjilat
al., Fl.Ass. 1: 8. 1934; Guha Bakshi, FI. Mxst. 43. 1984. Sharned al, Fl. Ind. 1: 128. 1993.
Prain, Beng. PI. 1: 193. 1903. [PLATE 4.4. Figs. 1]

Annual, much branched, strongly aromatic, marshland herbs with upto 75 cm high. Stem succulent,
hollow, deeply furrowed. Lamina of radical leaves reniform, deeply notched, glabrous, tripartite with
linear entire segment. Cymes terminal; flowers small, yeflamerousichenes numerous in oblong,
turgid, pilose receptacle.

Flowers & Fruits December — March

Exiccatus:Mahananda Barrag&nurag & AP Das0297 ,dated 26.1.2011; GajoldobaAnurag
& AP Das0729,dated 03.09.2014.

Satus Abundant.
Local Distribution Throughout the study area
General DistributionAsia, Europe, NortAfrica and temperatémerica.

Order: Proteales
NELUMBONACEAE A. RichardDict. Class. Hist. Nat.1t 492. 1827

NELUMBO Adanson, Fam. PI. 2: 76. 1763

Nelumbo nuciferaGaertnerFruct. 1: 73.t. 19. f. 2. 1788; Subramanyanuat Angios. 6. 1962; Sharma
etal.,Fl. India 1: 441. 1993lelumbium specioswidlldenow; Sp. PI. 2: 1258. 1799; HooKetFl. Brit.
Ind. 1: 116. 1872; Prain, Beng. Plants 1: 214. 1903; Haines, Bot. Bihar & Orissa Pt. II: 22. 1921.

[PLATE 4.3. Figs. 4]
Vernacular Namdé?adda, Padma

Aquatic, large, herbs with milky juice; root-stock stout, creeping. Leaves raised high above the water
level; petiole finely pricklyFlowers white or rose, 10 — 20 cm diam.; petals elliptic, concave, veined,;
peduncle with scattered and weak prickles; ovules 1.

Flowers & Fruits:March — January

Exiccatus:Mahananda Barrag&nurag& AP Das 0062¢dated 12.05.2010; DoumahoAnurag
& AP Das 0728dated 03.09.2014.

Satus Common.
Local Distribution Throughout the study area
General Distribution Native toAsia.

Note Itis the National Flower of Indi&Videly cultivated mainly for its flowers. Undgound stemis a
delicacy and leaves are used as food-plate.
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Core Eudicots

Order: Saxifragales

HALORAGACEAE R. Brown Voy. TerraAustral. 2: 549. 1814

MYRIOPHYLLUM Linnaeus, Gen. Pl. ed. 5. 1754
Key to the species:
la. Flower white; bracts whitish; ridgesrounded ...............ccooviiii s, M. .indicum
1b. Flower pink; bracts reddish; ridges acute ................cocovveieeeeenll M. tubeculatum
Myriophyllum indicum Willdenow, Sp. PI. 4: 407. 1805; Hookér FI. Brit. Ind. 2: 433. 1878;
Prain, Beng. PI.1: 343. 190Qyriophyllum tetrandrunRoxburgh, Fl. Ind. 1: 470. 1820.

Aquatic, partly submerged herbs. Leaves submerged lamina pertinently pinnatifid, verticillate, aerial
serrate. Inflorescence verticillate; flower white, bracts deeply dissected whitish, stigma green. Fruits 4-
furrowed. Ridges rounded.

Flowers & Fruits: July — January

Exiccatus:Doumahoni BeelAnurag & AP Das0476,dated 12.06.2013.

Jatus Common

Local Distribution Throughout the study area.

General Distributionindia, Sri Lanka.

Myriphyllum tuberculatumRoxburgh, Fl. Ind. 1: 451. 1820; HooKeIFI. Brit. Ind. 1: 432. 1878;
Prain, Beng. PI. 1: 343. 1903.

Aquatic, partly submerged herbs. Leaves submerged, lamina pertinently pinnatifid, verticillate, aerial
serrate. Inflorescence verticillate; flower pink, bracts deeply dissected reddish, stigma green. Fruits 4-
furrowed. Ridges deeply acute.

Flowers & Fruits: July — January

Exiccatus:GajoldobaAnurag & AP Das0347,dated 08.03.2012.
Jatus Rare.

Local Distribution In one or two wetlands of the study area.
General Distributionindia and Cosmopolitan.

Order: Caryophyllales

AMARANTHACEAE A. Jussieu, Gen. PI. 87. 178@&m. cons.

Key to the Genera:
la. Ovules 2 —9; spikes elongated, upper part pink, lower white .................... Celosia
1b. Ovule one; spike spherical to elongated, mostly green ...............cccccveeeenn. 2
2a. Flower unisexual .........covieiii i e Amaranthus
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2D. FIOWEI DISEXUAL ... ..ot e e e et 3
3aA. Perianth SUCCUIBNT ... e e e 4
3D. PeHANTN SCANOUS ...ttt e e e e e e 5

4a. Lamina nearly entire; flowers covered with white bloom; non-smelling.pla@henopodium

4b. Lamina strongly serrate; flowers not bloomy; strongly smelling ...............Dysphania
5a. Perianth white, never producing hOOKS ...........ccooiiiiiiiiiiiiiieeeeeeen. Alternanthera
5b. Perianth pink or reddish, hooked in fruits .............ccccov i Digera

ALTERNANTHERA Forsskal, FlorAegypt.-Arab. sive descript. Plant. 1775
Key to the Species:
la.Internode# stemhollowed; inflorescence globose on long erect pedun@ephiloxepides

1b. Stem solid; inflorescence almostsessile ... 2

2a. Plants strictly prostrate, forming a compact mass; stem much hairy; inflorescence globose,
SESSIlE L. i 3

2b. Plants prostrate, semi-erect, pendulous, do not form any compact mass; stem glabrous;
compact spike become stalked due to gradual loss of lower flowers ........ A. sessilis

3a. Perianth spinescent; seedsrounded ...............coeiiiiieiiiiicccsecceees A..pungens

3b. Perianth never spinescent; seeds discoid ...........cccccceeeeeeeeiinnns A.paonychioides

Alternanthera paronychioide&. Hill, Voy. Bres. 2: 439. 183% ook,Aqua.Wetl. PI. Ind. 41.
1996;Panda & Das, Fl.Sambalp. 308. 2004.
Prostrate, creeping herbs with profusely branched stems; rooting at nodes. Lamina oblanceolate-elliptic

to spathulate, entire, acute, base narrowed, kéanyer in axillary heads; tepals white, pilose on back,
3- nerved. Capsules compressed Seeds discoid.

Flowers & Fruits:January — December

Exiccatus:Mahananda Barragénurag & AP Das0001,dated 12.05.2010; Doumahoni Beel,
Anurag & AP Das0407,dated 12.06.2013.

Jatus Common.

Local Distribution Throughout the study area.

General Distributionindia,A native of tropicahmerica; naturalized in tropics.

Alternantheara philoxeroidegMartius) Grisebach iAbh. Koen. Geswiss. Goett. Phys. Cl. 24:
36. 1983. Maheshwari Bull. Sumnd. 6: 313. 1966; Deb, Hiripura 2: 163. 1983; Guha Bakshi, Fl.

Mur. Dist. 141. 1984. Bora & Kumgdflor. Div. Assam, 275. 2008ucholzia philoxesidesMartius,
Beitr. Amarantac. 107. 1825 & in Noyecta Leop. 13: 315. 1826[PLATE 4.11. Figs. 56 & 57]

Fleshy prostrate, marshy annual herbs; stem fistiiése creeping; rooting at nodes; internodes long.
Lamina linearoblong or obovate, spathulate, narrowed down into base, entire. Flowers in,axillary
solitary, globose pendunculate heads, corolla white; bracts deltoid, ovate; bracteoles ovate, acuminate.
Urticles compressed.

Flowers & Fruits: September — February



Enumeration : Eudicotd 37
Exiccatus:GajoldobaAnurag & AP Das0100,dated 12.09.2010; Mahananda Barra@gejrag
& AP Das0303,dated 26.1.201.

Satus Abundant.

Local Distribution Throughout the study area.

General DistributionA native of tropical Brazil.

Alternanthera sessili§Linnaeus) R. BrowexA.P. de Candolle, Cat. PI. Hort. Mon sp. 4: 77. 1813;
Hookerf., Fl. Brit. Ind. 4: 731. 1885; Deb, Hitipur. 2: 164. 1983; Guha Bakshi, Fl. Miist. 264.
1984. Chauhaet al in Hajra, Fl. Namdap. 253. 1996o0mphene sessilikinnaeus, Sp. PIl. 225.

1753 Alternanthera nodiflord&R.Brown, Prodr417. 1810Alternanthera triandrd.amarck, Encycl.
1:95.1785. [PLATE 4.11. Figs. 58]

Vernacular Namé&henchi

Prostrate or decumbent herbs, often perennial, stem hairy in 2 lines rooting at nodes. Leaves opposite;
lamina oblanceolate or elliptic, acute, glabrous. Flowers in axillary sessile globose heads; tepals 5,
membranous. Capsules rounded, compressed, emarginated; seeds with broad wings.

Flowers & Fruits:March — September

ExiccatusMahananda Barraga&nurag & AP Das0003,dated 12.05.2010; Gossaihat Béalrag
& AP Das0413,dated 17.08.2012.

Satus Abundant.

Local Distribution Throughout the study area.

General Distributionindia, Sri Lanka, and probably Pantropic.

Alternanthera pungensdumboldt, Bonpland & Kunth, NowGen. & Sp. 2: 206. 1818; Datta &
Majumdar Bull. Bot. Soc. Beng. 20 (2): 50. 196&chytanthusepend.innaeus, Sp. PI. 205. 1753.

Prostrate or decumbent, spreading herb. Stems clothed with hairs. Lamina opposite, orbicular or ovate
-orbicular opposite pais unequal, obtuse, entire, tapering at the base. Flowers small in axillary head,
corolla white; bracts and bractioles scarious with spiny awans, keeled. Fruits urticle; seeds round and
brownish.

Flowers & Fruits: July — March

Exiccatus:GajoldobaAnurag & AP Das0116,dated 12.09.2010.
Satus Rare.

Local Distribution Only found in one or two places.

General Distribution India, Native offropicalAmerica.

AMARANTHUS Linnaeus, Sp. Pl. 2: 989. 1753
Key to the Species:

la. Stamens 5; with many axillary SPINeS...........c.ccooiiiiii e A. spinosus
1b. Stamens-3; leaf axils WithOUt SPINES ...........ccvviviiiiiee e 2
2a. Plants erect, lamina ovate, acute or obtuse..............occccevvveeeeeeeeeeeeeen A. viridis

2b. Plants diffused, lamina ovate-lanceolate, notched at tip ... A. blitumsubspoleraceus
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Amaranthusblitum subsp.oleraceus(Linnaeus) Costea, Sida 19: 984. 20@Mmaranthus
oleraceusSp. PI. 1403 175&maranthus lividukinnaeus, Sp. PI. 1: 990. 1753; Grierson & Long,
FI. Bhut. 1(2): 224. 1984Amaranthus bliturhinnaeus, Sp. PI. 1: 990. 1753; HookeF!. Brit. Ind.
4:721.1885.

Erect or prostrate annuals herbs, 10 — 50 cm tall. Lamina broadly ovate, subacute or obtuse. Spikes
slender; flowers mostly female, males few above; tepals 3; stamens 3; stigmas 2 — 3, minute. Capsules
distinctly exceeding perianth. Seeds strongly glossy faintly striate without scurfy warts.

Flowers & Fruits January — December

ExiccatusMahananda BarragAnurag & AP Das0061 ,dated 12.05.2010; Mahananda Barrage,
Anurag & AP Das0572,dated 13.1.2013.

Satus Common.

Local Distribution Throughout the study area.

General DistributionWidely distributed in tropical to temperate regions.

Amaranthus spinosusinnaeus, Sp. Pl. 991. 1753; HookeFl. Brit. Ind. 4: 718. 1885; Grierson
& Long, Fl. Bhut. 1(2): 225. 1984.

Vernacular Name<ata Khuria or Kanta note

Erect much-branched armed herbs; spines ax#tiaight, yellowish. Lamina ovate-lanceolate, entire,
obtuse or mucronata, base cuneate, glabrous. Flower unisexual, in compact axillary and terminal branched
spikes. Utricles ovoid, rugose; seed 1, shining, black.

Flowers & Fuits: May — December

Exiccatus:Doumahoni BeelAnurag & AP Das0529,dated 12.06.2013; Mahananda Barrage,
Anurag & AP Das0563,dated 13.1.2013.

Satus Abundant.

Local Distribution Throughout the study area.

General DistributionPantropical.

Amaranthus viridisLinnaeus, Sp. PI. ed. 2: 1405. 1753; Hodkétl. Brit. Ind. 4: 720. 1885; Prain,
Beng. Plants 2: 651. 1903; Guha Bakshi, Fl..NDist. 266. 1984. Mukherjee in Mudgglal, Fl.

M.P. 2: 460. 1997; BoratKumar, Flor. Div. Ass., 277. 2003A. gracilisDesfontaines, tabl. Ecole
Bot. 43. 1804A. polystachyVilldenow, Sp. PI. 4. 385. 1805.

Vernacular naméhuria note

Erect annual unarmed herbs. Leaves alternate; lamina broadly ovate, subacute or obtuse, base attenuat:
glabrous. Inflorescence compound spikes, flowers mainly female, malestgly on the upper part

of slender spikes; tepals 3, ovate-oblong; stamens-3. Capsules equal or slightly exceeding perianth;
seeds glossgcurfy warty

Flowers & Fruits: April — July

Exiccatus:Mahananda Barragénurag & AP Das0073,dated 12.05.2010; Doumahoni Beel,
Anurag & AP Das0493,dated 12.06.2013.

Satus Abundant.
Local Distribution Throughout the study area.
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General DistributionPantropic weed.

CHENOPODIUM Linnaeus, Sp. PI. 1: 218. 1753

Chenopodium albuniinnaeus, Sp. Pl. 219. 1753; HookdFl. Brit. Ind. 5: 3. 1886. Prain, Beng.
Pl. 2: 657. 1903; Guha Bakshi, Fl. MDist. 270. 1984.

Vernacular Namdothua shak

Erect or ascending herbs, green, more or less coated with white, granular pubescence (bloom). Stems
ridged, often tinged with red or purple. Lamina variable in size and shape, entire, toothed or lobed,
oblong lanceolate or rhombic-lanceolate. Flowers in short axillary spikes. Seeds black & shining.

Flowers & Fruits:November — May

Exiccatus:GajoldobaAnurag & AP Das0128,dated 12.09.2010; Mahananda Barra@gejrag
& AP Das0306,dated 26.1.201.

Satus Common.
Local Distribution Throughout the study area.
General DistributionTropicalAmerica and common in tropics.

CELOSIA Linnaeus, Sp. PI. 1: 205. 1753

Celosia argente&innaeus, Sp. PIl. 205. 1753; HookeFl. Brit. Ind. 4: 714. 1885; Prain, Beng. PI.
2:867.1903; Grierson & Long, Fl. Bhut. 1(2): 221. 1984; Guha Bakshi, FI[N&ir267. 1984.

Vernacular NameSuggi Shak

Erect annual herbs; branches grooved. Leaves alternate, variable, shortly petiolate, linear -lanceolate,
acute, base tapering, glabrous. Flowers bisexual, white or tinged pink in dense, terminal, lanceolate
spikes. Capsules ellipsoid; seeds 4 — 8, sub-reniform, black and shining.

Flowers & Fruits: March -August

Exiccatus:Mahananda BarragAnurag & AP Das0005,dated 12.05.2010.
Satus Common.

Local Distribution Throughout the study area.

General DistributionTropical regions oAsia,Africa andAmerica.

DIGERA Forsskal, FlAegypt.-Arab. 65. 1775

Digera muricat (Linaeus) Martius BeittAmar. 2: 77. 1825; Backer in FM 4: 80. 1949; Guha
Bakshi, FI. MurDist. 268. 1984Achyranthes muricatainnaeus, Sp. Pl. (ed.2): 295. 17B6&era
arvensig-orsskal, FlAeg.Arab. 65. v1775; Hookef., Fl. Brit. Ind. 4: 717. 1885; Prain, Beng. PI.
2:868. 1903.

Vernacular Nametamaiya Shak

Annual, erect, herbs; leaves alternate, entire, perianth submembrenous, Stamens 5, hypogynous; ovary
1 celled; fruit sub globose; seed erect, sub globose; fruiting perianth hooked.

Flowers & Fruits: July — March
Exiccatus:GajoldobaAnurag & AP Das0348,dated 08.03.2012.
Jatus Common.
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Local Distribution Throughout the study area.

General Distributionindia (major part), Sri Lanka, Pakistan andNica.

DYSPHANIA R. Brown,Prodr Fl. Nov Holland.411. 1810

DysphaniaambrosioidegLinnaeus) Mosyakin & Clemants, Ukrayins’k. Bot. Zhurn. 59: 382. 2002.
Chenopodium ambsioided.innaeus, Sp. PIl. 219. 1753; HookeFl. Brit. Ind. 5: 4. 1886; Prain,
Beng. Pl. 2: 657. 1903.

Vernacular NameChothua

Erect, strong foetid, much branched under shrubs. Lamina lanceolate, sinuate-dentate. Flowers greenish,
turning to purple. Urticles membranous, 1 seeded. Seeds brown, smooth.

Flowers & Fruits: February -August

Exiccatus:Mahananda BarragAnurag & AP Das0007,dated 12.05.2010.
Satus Common.

Local Distribution Throughout the study area.

General Distributionindia (Tropical part), Native tdropicalAmerica.

CARYOPHYLLACEAE A. Jussieu, Gen. PIl. 299.1789
Key to the Genera:

la. Syles 3—5, free; difise herbs ..........c.ooo i Sellaria
1b. Styles 3, combiNed. ........ccooui i 2

2a. Pedicells present ..o v Drymaria
2b. Pedicells abSent ..........ooiiiiiiii e Ralycarpon

DRYMARIA Willdniew ex Roem & Schultes, Sy$eg. 21.1819

Drymaria cordag (Linnaeus)illdnew ex Schultes, Systeg. 5:406.181%Holosteum catatum
Linnaeus, Sp. PI. 1:88.1753.

Annual plants with straggling stems, usually rooting from lower nodes. Stipules membranous. Lamina
ovate-cordate, 3-veined, sub-acute. Petals white, obovate-cuneate. Stamens 3-5, shorter than sepals
Styles 3. Capsules obovoid. Seeds brown sub-orbiculate.

Flowers & Fruits: April — December

Exiccatus:Doumahoni BeelAnurag & AP Das0486,dated 12.06.2013; Mahananda Barrage,
Anurag & AP Das0595,dated 13.1.2013.

Satus Abundant.
Local Distribution Throughout the study area.
General DistributionCosmopolitan.

STELLARIA Linnaeus, Sp. PI. 1:421.1753

Key to the Species:
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1 a. Leaves sessile, lamina lanceolate to oblong-lanceolate ........................ S.uliginosa
1D. LEAVES PELOIALE .....veeieiiiiiiee e 2

28, STAMENS B3 = B i S.media
2D. StamMeENS — 10 ... oo ———————— S..wallichiana

Sellaria media(Linnaeus)illars, Hist. Pl. Dauphine. 3: 615. 1789; Prain, Beng. PI. 1: 237. 1903;
Majumder FI.W. Beng. 1: 250. 1997Alsine medid.innaeus, Sp. PI. 1: 272. 1753.

Annual, biennial or perennial herbs. Basal leaves long petiolate, distal leaves sessile or shortly petiolate;
lamina broadly ovate to ovate — orbicuRlowers in sparse terminal or axillary cymes; sepals 5; petals
oblong; stamens 3 — 5 styles 3, lin€zapsule ovoid.

Flowers & Fruits:October — February

Exiccatus:Magurmar (NBU)Anurag & AP Das01289,dated 2.1.2013.

Satus:Abundant.

Local distribution:Throughout the study area.
General distributionEuropeAfghanistan, India, Bhutan, China, Japan, Korea, Pakistan, Russia.

Sellaria uliginosaMurray, Prod. $irp. Gotting. 55. 1770; MajumdelFl. W. Beng. 252. 1997,
Grierson & Long, Fl. Bhut. 1(2): 208.19&ellaria alsineGrimm, NovActorumAcad. Caes. Leop.-
Carol. Nat. Cur3.App. 313. 1767.

Annual, ascending, glabrous herbs. Lamina sessile, lanceolate to oblong — lanceolate. Flowers 3—-5in
cymes or solitaryterminal or axillary; sepals 5, lanceolate, glabrous; petals 5; stamens 5 — 10; ovary
ovoid; styles 3. Capsule ovoid — orbicular

Flowers & Fruits:October — February

Satus:Abundant.

Exiccatus:Magurmar (NBU)Anurag & AP Das01290,dated 2.1.2013.

Local distribution:Throughout the study area.

General distributionEurope, Indian sub continent, China, Japan, Kafietham.

Sellaria wallichianaBentham ex Haines in Bull. Mosc. Inf. Kew 1920: 66. 1920; Sharma et al., Fl.
Ind 2: 591. 1993; Hajra et al., Materials for theAFlinachal Prad. 1: 176. 1996; Bora & Kurrtor.

Div.Ass., 56. 200X ellaria media(Linnaeus)illars, Hist. Pl. Dauph 3: 615. 1789, p.p.; Edgewath
& Hookerf., Fl. Brit. Ind. 1: 230. 1874.

Decumbent or prostrate, diffuse annual herbs. Lamina flat, entire, simple. Inflorescence cymose. Flower
actinomorphic; corolla white, bisexual; sepals — 5, petals 5, stamens — 10, hypogynous. Capsules with
many compressed seeds; embryo annular

Flowers & Fruits:February — May

Exiccatus:Doumahoni BeelAnurag & AP Das0189,dated 2.2.201L; GajoldobaAnurag & AP
Das0356,dated 08.03.2012.

Satus Common.
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Local Distribution Throughout the study area.

General DistributionCosmopolitan.
POLYCARPON Linnaeus, Syst. Ed. 10:881.1759

Polycarpon prostratungForsskalpischerson & Schwein. Bst. Bot. Zoitschi39: 128. 1889. Guha
Bakshi, FI. MurDist. 57. 1984Alsine potrata Forsskal, FlAegypt. -Arab. 207. 17751epalosia
loeflingiaeWught &Arnott, Prodr358. 1834Polycarpon loeflingiadWight & Arnott) Bentham in
Bentham & Hooketf., Gen. PI. 1: 153. 1862; Edgwarth & Hookein Fl. Brit. Ind. 1: 245. 1874.

Prostrate, branched herbs. Lamina acute or obtuse, linear oblong or spathulate, scarious white stipulates.
Cymes fascicled or panicled. Flowers 3 mm in diam.; corolla entire or notched, white; sepals acute, strongly
keeled at the midrib which is green, the rest being usually white. Seedsuharyfindric; embryo straight.

Flowers & Fruits: November — May

Exiccatus:Mahananda Barrag&nurag & AP Das0320,dated 26.1.2011.
Satus Abundant.

Local Distribution Throughout the study area.

General DistributionTropical region oAsia & Africa.

DROSERACEAE SalisburyParad. Lond2: ad t. 95. 1808

DROSERALIinnaeus, Sp. PIl. 2. 1753
Drosera burmanniiVahl, Symb. Bot. 3: 50. 1794; Codkgua.Wetl. PI. Ind. 183. 1996; Prain,
Beng. Pl. 1: 472. 1903.

Annual small rosette herb. Stem unbranched. Leaves sub-sessile or shortly petiolate; stipule 3.2—-7.5
mm; lamina yellowish green or red, cuneate to obovate — spatulate with numerous glandular trichomes
above. Racemes 2 — 19 flowered; bracts simple, hastate. Sepals 5, united at base. Petals white to light
red to reddish-violet, obovate. Stamens 5. Ovary glabrous, subglobose. Seeds dark-brown — black.

Flowers & Fruits:September — January

Exiccatus:GajoldobaAnurag & AP Das0099,dated 12.09.2010.

Jatus Common.

Local Distribution Throughout the study area.

General distributionindia, Sri Lanka, Malaya, S.Esia,Australia and\frica.

MOLLUGINACEAE Bartling, Beitr. Bot. 2: 158. 18250m. cons.

Key to the Genera:
la. Cymes terminal; stamens 3-5; plantserect ...............ccovviiiiiiieeeeeenennn. Mollugo
1b.Cymes axillary; stamens 5 or 10; plants prostrate ..............ccccccceeeeeennn... .. GlinUs
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GLINUS Linnaeus, Sp. PI. 1: 463. 1753

Key to the Species:
la. Plants glabrous; leaves opposite; stamens 10; capsule oblong ........G.appositifolus
1b. Plants pubescent; leaves whorled; stamens 5; capsule ovoid ..... ............G.lotaides
Glinus lotoided.innaeus, Sp. Pl. 463. 1753; Deb, Fiplra 2: 189. 1983; Guha Bakshi, FI. Mur
Dist.148. 1984; Bora et Kumgdflor. Din. Assam 169. 20QMolluga hirta Thunbeg, Prodr PI.

Cap. 24. 1794; Hookér, FI. Brit. Ind. 2: 662. 1879; Prain, Beng. Plants 1: 533. 1ika8jilal et al.,
fl. Assam 2: 338. 1938.

Prostrate much branched pubescent herb. Leaves opposite or in whorls of 3-5, suborbicular or spathulate,
obtuse or apiculacuneate at base. Flowers greenish- white, 2-3 in sublateral fascicules, subsessile.
Sepals acute, hairgamens 5. yles 5. Capsules ovoid, 5-valved with elongated calyx.

Flowers & Frits: April — August

Exiccatus:Gossaihat Beenurag & AP Das0253,dated 14.07.201

Satus Common.

Local Distribution Found in some wetlands of the study area

General Distribution: Pantropical.

Glinus oppositifolius(Linnaeus)A. A.P. de Candolle, Bull. Herb. Boiss. 2, 1: 552. 1901; Guha

Bakshi, FI. MurDist. 148. 1984Viollugo oppositifoliaLinnaeus, Sp. PI. 89. 1753; Moonky. 25.
1950.Molluga spegulaLinnaeus, Syst. Ed. 10: 881. 17B%ain, Beng. Plants 1: 533. 1903.

Vernacular Namesima Shak

Prostrate, annual herbs; stem slepglabrous. Leaves opposite, oblanceolate or elliptic — obovate,
entire. Flowers 2 — 9 in axillary cymes; tepals 5, white; stamens 5; ovary 3.|Gapaules oblong;
seeds reddish, reniform.

Flowers & Fruits:January — December

Exiccatus:GajoldobaAnurag & AP Das0156,dated 12.09.2010; Kathambari Behurag &
AP Das0721,dated 03.09.2014.

Satus Common.
Local Distribution Found in some wetlands of the study area
General DistributionPantropical.

POLYGONACEAE A. Jussieu, Gen. P1281789

Key to the Genera:
la. Plant scrambling herb; Raceme ovoid or sub globose ..............c.......... Persicaria
1b. Plant herb, soft; Raceme Spike lIKe ............cooiriiii e, 2

2a. Perianth 4 — 5 fid, stigmas capitate .............cccooiiiiiiii i i Rolygonum
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2b. Perianth 6 fid, stigmas horse shoe shaped ..., Rumex

PERSICARIA (Linnaeus) Miller Gard. dictAbr. 3. 1754
Key to the Species:

la. Inflorescence Capitates .........ccovvvee vvieiie e e e P.chinensis
1b. INfloreSCeNCE raCRMOSE ......uuv i e 2

28. M AIMIEA ... s e P, strigosa
2D, SteMUNAIMEd ... 3

3a. NULIEIS DICONVEX ... e e 4

3b. Nutlets diStinCtly trigONOUS ..ot e 6

4a. Bract coarsely hairy or strigose; laminaovate...........ccccoceevivie i viieniee, 5

4b. Bract densely woglyhite; laminalanceolate .............cccocceveeee i, P. lapathifolia
58. Orchea CIlIate .......c.uieiie it e e e e P. orientalis
50. Orchea NOt CIliate ..........ovvieie i e e e R.glabra
6a. Raceme filiform, long, distant bracts; ocreae ciliashort ............................ 7

6b. Raceme stout, short, SpiCate...........cocoviii i e 8

7a. Petiole glabrougichenes biconveX ...........c.coooiies i, R.hydopiper
7b. Petiole pubescen@Ghenes trigonous ..........cccevvveviiiiiiiciieeeeee P..pubescens
8a. Bract hairy or strigose; withoutgland ..o P..stagnina
8. Bract glabroUs ..........oeuiiiiii s 9
9a. Lamina tapering at base; ciliggarthan ocreaetube ........................co. P.barbata
9b. Lamina round at base; cilia shorter than ocreae tube ..............cccoceeeeiinnns 10
10a. BYlES B e P. decipiens
LD, YIS 2. e P tenella

Persicaria barbatgLinnaeus) Hara in Fl. Eastern. Himal. 1: 68. 196&aet al, FI. Nep. 3: 175.
1982; CookAqua.Wetl. PI. Ind. 325. 199@0olygonum barbaturhinnaeus Sp. PI. 362. 1753;
Hookerf, Fl. Brit. Ind. 5: 37. 1886; Prain, Beng. PI. 2: 887. 18@8ygonum rivulae Roxbugh FI.
Ind. 2: 290. 1824. [PLATE 4.8. Figs. 38]

Undershrubs, quite glabrous stems and peduncles; branches stout erect and peduncle glabrous, long
bearded stipules. Lamina lanceolate or linear lanceolate. Racemes stextidaracts closed glabrous
sparingly and shortly ciliate, perianth glandular white; stamens 5 — 8.

Flowers & Fruits:July — December

Exiccatus:Gossaihat BeeAnurag & AP Das0287 dated 14.07.20t Doumahoni BeeAnurag
& AP Das0526,dated 12.06.2013.

Satus Common.
Local Distribution Throughout the study area.
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General Distributionindia (warmer parts)ropical part ofAsia,Africa, America.

Persicariastagnina (Buch.-Ham. ex Meisn.) Qaiséil. Pakistan 205: 44. 20(Rersicaria barbata
(Linnaeus) Hara subsgtagningBuch.-Ham. ex Meisn.) Sojak in Preslia 46(2): 152. 1P&dsicaria
barbatavar. Sagnina(Ham. Ex Meisn.) Grieson in notes R@&ot. Gard. Edinb. 40: 128. 1982.
Polygonum conspersuleisn. inWall., FI.As. Rar 3: 56. 1832Polygonum stagninurBuch.-
Ham. ex Meisn. iVall. FI.As. Rar 3: 56. 1832; Hookdr, FI. Brit. Ind. 5: 37. 1886; Prain, Beng. PI.
2:887.1903. [PLATE 4.8. Figs. 33]

Erect, branched from base, annual herbs. Stem woody at base, densely strigose-pubescent above
sometimes glabrous belokamina lineaitanceolate, elliptic or lanceolate, strigose —tomentose more

on the lower surface, sessile to subsessile. Ochrea strigose — tomentoseoptidialaniliate, cilia

much shorter than the tube. Inflorescence simple-branched, pedunculate, spicate many flowered raceme,
not interupted; peduncle densely strigose. Ocreae tuibuliaicate, ciliate, strigosetaBnens 8, exerted-
subexerted, filaments long, filiform. Ovary trigonous, with 3 long styles, connate at base, stigmas three,
capitate. Nuts trigonous.

Flowers & Fruits:June — January

Exiccatus:Doumahoni BeelAnurag & AP Das0522,dated 12.06.2013.

Satus Rare.

Local Distribution Found only two wetlands of the study area.

General Distributionindia, Pakistan (Hazara), Bangladesh and Myanmar

Persicaria hydropipefLinnaeus) Spach, Histeg. 10: 536. 1841; Fl. Eastern. Himal. 2: 23. 1971,
Grierson & Long, Fl. Bhut. 1(1): 162. 1983; Coskjua.Wetl. PI. Ind. 327. 199@20lygonum

hydopiperLinnaeus Sp. PI. 361. 1753; HookeFl. Brit. Ind. 5: 39. 1886; Datta & Majumda&ull.
Bot. Soc. Beng. 20(2): 49. 1966; Prain, Beng. PI. 2: 887. 1903.

Erect or decumbent, buslyyabrous, marshy herbs. Lamina sub sessile, oblong-lanceolate, glabrous,
stipue glabrous with short ciliate. Racemes filiform, decurved, parianth glapttaNut trigonous.
Flowers & Fruits:May — December

Exiccatus:Doumahoni BeelAnurag & AP Das0532,dated 12.06.2013; Mahananda Barrage,
Anurag & AP Das0639,dated 13.1.2013.

Satus Abundant.

Local Distribution Throughout the study area.

General Distributionindia (Plains and wet places), Europe andfiica.

Persicaria lapathifolia(Linnaeus) S.FGray Nat.Arr. Br. Pl. 2: 270. 1821 ook, Aqua.Wetl. PI. Ind.

327. 1996Polygonum lapathifolidinnaeus, Sp. PI. 360. 1753; HookeF!. Brit. Ind. 5: 35. 1886.
THRLA Figs. 34]

Erect glabrous herbs. Lamina lanceolate; ochrea 1 — 2 cm, sparsely lanate; racemes often drooping,
racemosely arranged; flowers 2mm, white or pink; stamens 5; style 2; achenes 2 mm, compressed,
concave, blackish, persistent style base.

Flowers & Fruits:September — December
Exiccatus:Mahananda Barrag&nurag & AP Das0635,dated 13.1.2013.
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Satus Common.

Local Distribution Throughout the study area.
General Distributionindia, Bangladesh and Bhutan.

Persicaria orienélis (LinnaeusAssenoyFl. Reip. Pop. Bulgas: 250. 1966; Cooldqua.Wetl. PI.
Ind. 325. 1996Polygonum orientaléinnaeus, Sp. Pl. 1: 362. 1753. Hookétl. Brit. Ind. 5: 30.
1886; Prain, Beng. PI. 2: 886. 1903. [PLATE 4.8. Figs. 32]

Annual, tall, marshy herbs. Lamina broadly ovate, broadly elliptic, or ovate-lanceolate, both surfaces
densely pubescent, along veins densely villous, base rounded or subcordate, margin densely ciliate,
apex acuminate; ochrea tubputaembranous, villous, ngin truncate, long ciliate. Inflorescence terminal

or axillary, spicate, slightly pendulous, spikes aggregated and panicle-like; bracts green, broadly funnel
shaped, margin long ciliate, each 3 —5 flowered. Flowers dimorphic, Perianth pink or white, 5-parted;
tepals elliptic; Stamens 7, exserted. Styles 2, connate to below middle, included or stamens included
and styles exserted on separate plant; stigmas cappdaémes included in persistent perianth, black-
brown, shinynearly orbiculaibiconcave.

Flowers & Fruits: March -August

Exiccatus:Doumahoni BeelAnurag & AP Das0539,dated 12.06.2013.

Satus Abundant.

Local Distribution Throughout the study area.

General Distribution:India, China, Bhutan, Bangladesh, Indonesia, Japan, Korea, Myanmar
Philippines, Russia, Sri LankBhailand, SWAsia,Australia and Europe.

Parsicaria tenellaBlume) Hara in Joudap. Bot. 44: 375. 1969; Codiqua.Wetl. PI. Ind. 325.
1996.Polygonum tenelluBlume, Bijdr 530. 1969Polygonum minubludson sensu Fl. Brit. Ind.
5: 36. 1886; Prain, Beng. PI. 2: 886. 1903.

Annual, erect herbs. Stem branched, ribbed, glabrous; Lamina glabrous, sessile, linear-lanceolate, acute;
ochrea cylindric, cilia with brislets; inflorescence terminal or axilélower bisexual, tepals-5, stamens
5, style 2Achene with biconvex seed.

Flowers & Fruits: August — October

Exiccatus:Doumahoni BeelAnurag & AP Das0547,dated 12.06.2013.

Satus Common.

Local Distribution Throughout the study area

General Distributionindia (Warmer part), Russia, temperAtga and Europe.
PersicariadecipiengR. Brown) K.L.Wilson, Telopea 3: 178. 19®ersicaria salicifoliunBrouss.
exWilld., Enum. PI. 428. 180®olygonum seulatumLag. Gen. Sp. PI. 14. 1816; Srivastava et al.

in Mudgalet al, Fl. M. P 2: 487. 1997P. barbatumWoodr. In J. Bom. Nat. Hist. Soc. 12. 214.
1899, non Linn. 1753.

Marshy slender herbs. Lamina linear — lanceolate or oblong, acute, round base, sparselpbessile;
stipules trincate, ciliate. Flower greenish white in racemose spikes; bracts membrandaglbary
Nutlets trigonous.

Flowers & Fruits: May — November
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Exiccatus:Doumahoni BeelAnurag & AP Das0542,dated 12.06.2013.

Satus Rare.
Local Distribution In one or two wetlands of the study area.
General Distributionindia,Africa, America Australia,WestAsia and South Europe.

Persicaria glabra(Willdenow) M. GémezAnales Inst. Segunda Ensef. 2: 278. 1896; Gumqka.
Wetl. PI. Ind. 326. 199620lygonum glabumWilldenow, Sp. PI. 2: 447. 1799.

Rhizomatous perennial herbs. Stems branched decumbent to erect, glabrous or rarely pubescent. Ocre:
cylindric, light brown; petiole scabrous; lamina lanceolate, tapered at base, margins glabrous or strigose,
apex acute —acuminate. Inflorescences mostly terminal, sometimes axillary; peduncle 10 - 55 mm,
glabrous or scabrid. Pedicels erect to spreading. Flowers; perianth greenish white to white or pink,
glabrous, not glandular; tepals 5, connate, obovate; stamens 5 — 7; anthers pink or red. Achenes dark
brown to brownish black.

Flowers & Fruits:July — December

Exiccatus:Doumahoni BeelAnurag & AP Das0557,dated 27.08.2013.

Satus Common.

Local Distribution Throughout the study area

General Distributionindia, China, Centrédlmerica, Southmerica Asia,Africa, Pacific Islands.

Persicaria chinensigLinnaeus) H. Gross, Bot. Jahrb. Syst. 49: 269. 11946et al, Enum. FI. PI.
Nepal 3: 175. 1982; Grierson & Long, Fl. Bhut. 1(1): 163. 1$&8ygonuncthinense.innaeus, Sp.
Pl. 1: 363. 1753; Prain, Beng. Plants 2: 887. 1903. [PLATE 4.8. Figs. 45]

Rhimatous perennial herbs. Stems ascending to erect, glabrous or retrorsely hispid. Ocrea cylindric,
brownish, proximally coriaceous; petiole 1 — 3 cm; lamina lanceolate to ovate or elliptic; base truncate
to broadly cordate, margins glabrous; apex acuminate. Inflorescences terminal; peduncle 10 —33 mm,
Pedicels ascending, 2 — 3.2 mm. Flowers; perianth campanulate, glabrous, white to pink; tepals 5;
stamens &Achenes fleshyluish black.

Flowers & Fruits: May — November

Exiccatus:Sova-Bari BeelAnurag & AP Das0781,dated 03.09.2014.

Satus Abundant.

Local Distribution Throughout the study area

General Distributionindia,Africa, America Australia,WestAsia and South Europe.

Persicariastrigosa(R. Brown) Nakai, Rigakkwai 24: 299. 1926; Codlgua.Wetl. PI. Ind. 325.
1996.Polygonum strigosuniR. Brown, Prodr420. 1810.

Annual herbs. Stems erect or decumbent, branched, angulate, with retrorse prickles. Petiole with recurved
prickles; lamina elliptic or lanceolate, usually abaxial side glabrous, midvein retrorse pdakligl side

glabrous or sparsely strigose, base cordate, truncate, margin ciliate, apex acuminate or acute; ocrea
membranous, tubulawith retrorse prickles at base. Inflorescence spicate; peduncle branched, densely
pubescent; bracts elliptic or ovate, usually strigose. Pedicels glabrous. Perianth white or pinkish, 5-
segmented; tepals elliptide®nens 5 — Achenes dark brown, orbicular

Flowers & Fruits: August — December



Enumeration : Eudicoti48
Exiccatus:Sova-Bari BeelAnurag & AP Das0789,dated 03.09.2014.

Satus Common.
Local Distribution Throughout the study area

General Distributionindia, Bangladesh, Nepal, Bhutan, Sikkim, China, Indonesia, Malaysia,
Myanmar New GuineaT hailandViethnamAustralia.

POLYGONUM Linnaeus, Sp. PI. 1: 359. 1753

Key to the species:
1b. Sems prostrate, procumbent, ascending, or erect; flowers in axillary fascicleglebeium

la. Stems erect; inflorescence spicate, terminal ..............cccoooiiii i, 2

2a. Notretrorsely pricked ............c.ouiiiiiiiiiiiiiiree e P..pubescens
2b. Retrorsely pricked herbs ...... ..o e 3

3a. Lamina triangulapeltate, base truncate — subcordate .........................R.perfoliatum
3b. Lamina lanceolate or elliptic, base sagittate or subhastate ....... R.hastatosagittatum

Polygonum plebeiunR. Brown, Prodr420. 1810 (Plebejuri); Hookerf., Fl. Brit. Ind. 5: 27.
1886; Prain, Beng. PI. 2: 885. 19@31ha Bakshi, Fl. MuDist. 274. 1984; Cooljqua.Wetl. PI.
Ind. 327. 1996.

Annual, prostrate, diffusely branched herbs. Stem grooved. Lamina sub sessile, ovate — lanceolate.
Stpules hyaline, short, lacerate with fimbriate nerve. Flowers 1-3 nate, petiole short. Nuts rhomboid,
trigonous, shining.

Flowers & Fruits:January — May

Exiccatus:Doumahoni BeeAnurag & AP Das0222 dated 02.02.2at GajoldobaAnurag & AP
Das0403,dated 08.03.2012.

Satus Common.

Local Distribution Throughout the study area

General Distributionindia (tropical part)Tropical and Sub-tropic&lsia,Africa, Australia.
Polygonum pubescerBlume,Bijdr. Fl. Ned. Ind. 2: 532. 1825t&wvard ContrGray Herb. 88: 62.
1930; CookAqua.Wetl. PI. Ind. 327. 199®ersicaria pubescer{8lume) Hara in Joudap. B 17:
334. 1941; Fl. Eastern. Himal. 73: 1986lygonum burbatursenswVilldenow,, Roxbugh FI. Ind.

2; 289. 1832 non IPolygonum flaccidurMeisn. A.P. de Candolle Prodit4: 107. 1856; Hooker
f., Fl. Brit. Ind. 5; 39. 1886; Prain, Beng. PI. 2: 887. 1903.

Marshy small shrubs. Lamina long, peteolate, lanceolate — elliptic, stipules strigose, cilia half as long as
the tube. Raceme very long, filiform, bracts glabrous, mouth ciliate. Nuts trigonous, compressed.

Flowers & Fruits:March — October
Exiccatus:GajoldobaAnurag & AP Das0399,dated 08.03.2012.
Satus Common.

Local Distribution Throughout the study area.
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General Distributionindia, Malayaawrchipelago.

Polygonumperfoliatum Linnaeus, Syst. Nat., ed. 10. 2: 1006. 1759; Prain, Beng. PI. 2: 887; Cook,
Aqua.Wetl. PI. Ind. 325. 1996. [PLATE 4.8. Figs. 36]

Annual herbs. Stems angulate, with retrorse prickles, branched. Petiole 2 — 8 cm. Lamina triangular —
peltate, abaxial side sparsely retrorsely prickly along veins, adaxial side glabrous, apex subacute, truncate
or subcordate at base; ocrea tuhuiarbaceous orbicular wing at apex. Inflorescence terminal or
axillary; bracts ovate — orbiculderianth white or pinkish, 5segmented,; tepals elliggen&ns 8, in 2

whorls. Achenes black, shinglobose & included in persistent perianth.

Flowers & Fruits:May —October

Exiccatus:GajoldobaAnurag & AP Das0398,dated 08.03.2012; Doumahoni Behurag &
AP Das0546,dated 12.06.2013.

Jatus Common.

Local Distribution Throughout the study area

General Distributionindia, Bangladesh, Nepal, Bhutan, China, Japan, Indonesia, Korea, Malaysia,
New Guinea, Philippines, Russia, SikkiFhailand Vietham.

Polygonum hasdtosagitatum Makino, Bot. MagTokyo. 17: 19. 1903. LiuYing & Lai, Fl. Taiwan
2:270. 1976; Chowdhust al,Asian J. Biol. Life Sci.4(1): 38-40. 2015[PLATE 4.8. Figs. 37]

Marshland annual ascending herbs, 50 — 90 cm long. Stem much branched, armed with recurved and
retrorse prickles. Petiole 2 mm or sessile, retrorsely prickly; lamina lanceolate or elliptic, 80 —84 mm
long, 11 — 13 mm wide, acuminate, base sagittate or subhastate, pubescent, abaxially with retrorse
prickles along the mid-vein, adaxially sometimes stellate pubescent; ocrea iiul2? x 7 — 8 mm,
membranous, apex truncate, recurved retrorse at base. Inflorescence 2 — 3 flowered fascicles in repeatedly
branched monochasium, terminal or axillary; peduncles glandular pubescent, bracts elliptic or ovate, 3 x
1.5 mm, margin ciliate; perianth light pink, 5 parted, 3 x 4 mm; tepals elliptic; stamens 8; styles 3,
stigmas (14 mm) capitat#&chenes, trigonous, ovoid, dark brown, shiny

Flowers & Fruits:June — September

Exiccatus:Sursuti forest (Latagurifnurag & AP Das03456, dated 29.07.2014 (CAL); Sursuti
forest (Lataguri)Anurag & AP Das03445, dated 30.05.2014 (NBU).

Satus Endemic.
Local Distribution Found in only one wetland of Sursuti reserve forest.

General DistributionSiberia, China, Nepal (Sharma, 200&wan, Japan, and now in India (Sursuti
forest, LataguriVest Bengal).

Note: This species has been first time recorded from Sursuti forest, Lataguri (Opposite Gorumara
National Park) and it is only endemic to Sursuti forest in India.

RUMEX Linnaeus, Sp. PI. 2. 1753

Key to the Species:
la. Flower short pedicelled; fruit with hard tooth ...............ccccccvveeeeeeeee.. . Rodentatus
1b. Flower distinctly pedicelled; fruit with small tooth ....................................R.maritimus
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Rumex dentatusinnaeus Mant. 2: 226. 1771; HookelFl. Brit. Ind. 5; 59. 1886; Prain Beng. PI.
2:889. 1903; Coolaqua.Wetl. PI. Ind. 325. 1996.

Fleshybushyannual herbs. Lamina oblong, cordate at base. Fruiting perianth ovate or oblong — ovate
with an oblong smooth-tubercle and broad densely reticulated wings which are irtegtiiad, teeth
short stout straight.

Flowers & Fruits: March — October

Exiccatus:GajoldobaAnurag & AP Das0401,dated 08.03.2012.

Satus Abundant.

Local Distribution Throughout the study area

General Distribution:India, Nepal, Chingdfghanistan, Kazakhstan, Kyyzstan, Russia; Africa,
SE Europe.

Rumex maritimudLinnaeus, Sp. PI. 335. 1753; HookeFl. Brit. Ind. 5: 59. 1986; Prain Beng. PI.
2:888. 1903; Coolaqua.Wetl. PI. Ind. 325. 1996.

Erect, marshybushyfleshy herbs. Lamina lanceolate, lower oblong — lanceolate; stipules. tilouler
greenish white, in racemose whorls. Perianth in 2 whorls, stamens 6. Nutlets ovate — oblong within the
perianth.

Flowers & Fruits: December April

Exiccatus:Doumahoni BeelAnurag & AP Das0222,dated 02.02.201
Jatus Common.

Local Distribution Throughout the study area

General Distributionindia,Asia, Europe, North, Souimerica.

PORTULACACEAE A. Jussieu, Gen. Pl. 312. 1789

PORTULACA Linnaeus, Sp. PI. 1: 445. 1753

Portulaca oleraced.innaeus, Sp. Pl. 445. 1753; HookeFl. Brit. Ind. 1: 246. 1872; Prain, Beng.
Pl. 2: 240. 1903. Guha Bakshi, Fl. MDist. 58. 1984; Sharne al.Fl. Ind. 3: 4. 1993.

Prostrate succulent, glabrous herbs, swollen at nodes. Leaves cuneiform, fleshy; stipuésteisy
sessile, in terminal clustgellow; stamens 5 - 12; ovary ovoid, unilocu2epsules ovoid, many seeded,
covered with acrescent calyx.

Flowers & Fruits: July — October

Exiccatus:Doumahoni BeelAnurag & AP Das0483,dated 12.06.2013; Gajoldob¥urag &
AP Das0742,dated 03.09.2014.

Satus Abundant.
Local Distribution Found in the marginal side of few wetlands of the study area
General DistributionfPantropical.
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TAMARICACEAE Link, Enum. Hort. BerolAlt. 1: 291. 1821nom. cons.

TAMARIX Linnaeus, Sp. PI. 2. 1753
Tamarix diocaRoxbughexRoth, Nov PIl. Sp. 185. 1821; Hookér Fl. Brit. Ind. 1: 249. 1874,
Prain, Beng. PI. 1; 162. 1963; Shetty & Pandey in Shatmlg FI. Ind. 3: 24. 1993.
Vernacular Namethaoa

Shrubs or small trees. Lamina vaginate, free part braodly triafRadames aestval, simple or compound.
Flowers spirally arranged on the rachis, pink, unisexual. Female appear as bisexual but anthers are
sterile. Capsules with persistent sepals. Seeds long.

Flowers & Fruits:July — January

Exiccatus:Doumahoni BeeAnurag & AP Das0494 ,dated 12.06.2012; Gajoldoba Befsturag
& AP Das0751,dated 03.09.2014.

Jatus Less common.
Local Distribution Found in few bank of the wetland of the study area.
General DistributionMyanmar India, Bangladesh, Nepal, Pakistafghanistan.

Fabids (Eurosids )

Order: Oxalidales

OXALIDACEAE R.Brown, NarrExped. Zaire 433. 1818pm. cons

Key to the genera:
la. Leaves pinnate; erect herbs; flower in terminal head .............ccccccooe. Biophytum
1b. Leaves trifoliate; semi-erect herbs with runners; flowers in axillary pseudoumb@lsalis..

BIOPHYTUM A.P. de Candolle, Prodt: 689. 1824

Biophytum sensitivuniLinnaeusA.P. de Candolle, Prodt: 690. 1824; Egdeworth & Hookkey
Fl. Brit. Ind. 1: 436. 1874; Guha Bakshi, Fl. MDist.77. 1984; Prain, Beng. PI. 1: 204. 19D0%alis
sensitiveLinnaeus, Sp. PIl. 434. 1753.

Erect, annual herbs; stem hispidly pubescent. Leaves crowded into a rosette at the top of stem; leaflets
6 — 15 pairs, variable in size, oblong obliquely rounded, apiculate at the apex. Flowerpgdlmales
very variable, sometime swollen at the tip. Capsules elliptic, shining; seeds minute.

Flowers & Fruits:July — December

Exiccatus:Kathambari BeeAnurag & AP Das0740,dated 03.09.2014.
Satus Common.

Local Distribution Throughout the study area

General DistributionTropicalAsia,Africa andAmerica.
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OXALIS Linnaeus, Sp. PIl. 2. 1753
Key to the Species:
la. Plant with runners; lamina not trichomatous, petals yellow................. O. corniculata
1b. Plants with underground bulbs; lamina trichomatous, petals purplish pink ..............cccceeeen.
......................................................................................... Q. debilisvar. corymbosa

Oxalis corniculataLinnaeus, Sp. Pl. 41. 1753; Edgeworth & HookeFl. Brit. Ind. 1: 436.
1892; Guha Bakshi, FI. Mubist. 78. 1984; Prain, Beng. PI. 1: 203. 1903; Dunn in Gamble, FI.
Pres. Madras 132. 193\fajravelu, Fl. Palghat Dt. 98. 1990. Pers. Plant. Bio. Diver6§$.
2002.

Vernacular Namé&mrul

Small procumbent herbs, rooting from the nodes. Lamina digitately 3-foliolate, with slender petioles;
leaflets subsessile, obcordate, cuneate at the base. Flowersigellallary, solitary long peduncled,
umbellate cyme. Stamens 10, alternately long and short. Capsule 2 cm long, linear brown.

Flowers & Frits: Almost round the year

Exiccatus:Mahananda Barrag@&nurag & AP Das0055,dated 12.05.2010.
Jatus Common.

Local Distribution Throughout the study area.

General DistributionCosmopolitan.

Oxalisdebilisvar. corymbosaA.P. de Candolle) Lourteigdnn. Missouri Bot. Gard. 67: 840. 1980
publ. 1981 0xalis coymbosaA.P. de Candolle, Prodt: 696. 1824.

Perennial pubescent herb. Leaves basal; petiole 5— 32 cm. Lamina obcordate, both surfaces trichomatous
deeply emaginate at apex. Inflorescences corymbose cyme, branched irredttally flowered;

peduncle 8 — 35 cm; bracts membranous, lanceolate. Sepals pubescent, lanceolate, 4 — 7.2 mm. Petal
obcordate, purplish pink. Ovary pubescent.

Flowers & Fruits: Almost round the year

Exiccatus:GajoldobaAnurag & AP Das0125,dated 12.09.2010; Kathambari Beshurag &
AP Das0722,dated 03.09.2014.

Satus Common.
Local Distribution Throughout the study area.

General DistributionNative to tropical SoutAmerica cultivated as an ornamental and naturalized
in warm temperate areas in many parts of the world.

Order: Malpighiales

ELATINACEAE DumortierAnal. Fam. Pl. 44, 49. 1829

BERGIA Linnaeus, Mantissa Plantardtitera, 1771

Key to the Species
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la. Stamens 5; seeds ellipsoidal ............ccccoiiii i B..ammannioides

1b. Stamens 10; seeds obIoNg ........coii i B.capensis
Bergia ammannioidesRoxbugh [Hort. Beng. 34. 18140m nud] exRoth, Nov pl. Sp. 219.
1821; & Fl. Ind. 2; 457. 1832, uaitnmanoides Dyer in Hookerf., Fl. Brit. Ind. 1: 251. 1874

Prain, Beng. PIl. 1:48. 1903 Elatine ammannoidgfRoxbughexRoth)Wight & Arnott, Prodr
41. 1834Bergia ammannioidesar. pentandrawight, Ill. India. Bot. 54, t. 25a. 1840. Sharma

et al Fl. Ind. 3: 33. 1993.

Erect or suberect, much branched, annual herbs; branches often grgndhgacent. Lamina
sessile, oblanceolate, linear lanceolate or elliptic, acute, glandli&te, serrate, finely hairy or
glandular above, beneath hairy on veins; stipules membranous, linear acute. Flowers red in dense
long pedicels. Stamens 5. Capsules 2 — 3 cm long ovoid dehiscing from the center axis, seeds
numerous, ellipsoidal.

Flowers & Fruits:September — January

Exiccatus:Kathambari Barragénurag & AP Das0662,dated 03.09.2014.

Satus Common.

Local Distribution Throughout the study area.

General Distributionindia, TropicalAsia from Iran to China, Philippine&ustralia andropical
Africa.

Bergia capensitinnaeus, Mant. Pl. 2: 241. 1771; Codkyua.Wetl. PIl. Ind. 185. 1996. Bgia
verticillatawilld., Sp. PI. 2: 770. 179®rain, Beng. PI. 1:48. 1903

Annual herbs.t®m terete, glabrous, prostrate and rooting in lower fianleS ovate —triangulamembranous,

margin dentate — sinuate; petiole flattened; lamina elliptic — lanceolate, obovate — lanceolate; acuminate at
base, apex acute. Flowers arranged into small, axillary cymes. Sepals erect, narrowly lanceolate. Petals pink.
oblong . Stamens 10, free. Ovary subglobose. Seeds minute, oblong, angular or transversely striate.

Flowers & Fruits:September — January

Exiccatus: Kathambari Barrag&nurag & AP Das0679,dated 03.09.2014.
Satus Rare.

Local Distribution In one or two wetlands of the study area.

General Distributionindia, China, Sri Lanka, MalaysiBhailand Africa, SWAsia (Iran), Europe,
introduced in tropicaAmerica.

EUPHORBIACEAE JussGen. Pl. 384. 178%iom. cons

Key to the Genera

la. Lamina palmately Iobed ..o Ricinus
1b. Lamina not palmately lobed..............oooiii i 2
2a. Flowersincyathia ..........ccccooiii i Euphorbia

2D. INFlOr@SCENCE TACEMOSE. .. ... et e e e e 3
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3a. Raceme terminal; laminalanCceolate ..........coouo e Crotan

3b. Raceme axillargluster or spike; lamina sub orbicutarat ....................... Chrozophora

CHROZOPHORA A. Jussieu, Euphorb. Gen. 27. 1824

Chrozophora rottleri{GeiselerA. JussieexSprengel, Systeg. 3; 850. 1826; Haines, Bot. Bihar
& Orissa Pt. 1I: 103. 1921; Panda & Das, Fl. Sambalp., 327. Z00otbn ottleri GeiselerCrot.
Monogr 57. 1807Chrozophora plicat#\. JussieuJent. Euphorb. 28. 1824; Hoolerin Hooker
f., Fl. Brit. Ind. 4: 409. 1887.

Much branched annual, under shrubs. Leaves alternate, lamina variable, sub-@biicalaglandular
at base. Flowers in axillary cymesa®ens 15 in two whorls; ovary 3 loculistiyle 3. Capsules with 3
valves, reddish.

Flowers & Fruits:January — May

ExiccatusDoumahoni BeeAnurag & AP Das0186,dated 02.02.20t GajoldobaAnurag & AP
Das0346,dated 08.03.2012.

Jatus Common.
Local Distribution Throughout the study area.
General Distributionindia,Asia, Europe andustralia.

CROTON Linnaeus, Sp. Pl. 2. 1753

Croton bonplandianudBaillon inAdansonia 4: 339. 1864; Guha Bakshi, FI. MRist. 283. 1984;
Panda & Das, Fl. Sambalp., 328. 200¢hton sparsiflousMorung inAnn. N.Y.Acad. Sci. 7: 221.
1893; Haines, Bot. Bihar & Orissa Pt. 1l: 105. 1921.

Annual or perennial, erect herbs with watery latex. Leaves alternate, lamina lanceolate. Inflorescence
terminal raceme with lower female and upper male flower; male flower with 5 sepals, 5-petals; numerous
stamens. Female flower with 5 sepals, carpels-3. Fruits with three one-seeded cocci.

Flowers & Fruits:January — December

Exiccatus:Mahananda Barrag@nurag & AP Das0010,dated 12.05.2010; Doumahoni Beel,
Anurag & AP Das0678,dated 03.09.2014.

Satus Common.
Local Distribution Throughout the study area.
General DistributionIndia, Native to SAmerica, Pantropical.

EUPHORBIA Linnaeus, Genera Plantarum ed. 5. 1754
Key to the Species
la. Stipules subulate, perianth white ......... ..., E..hirta
1b. Stipules minute, setaceous Perianth green.............coocovviiiiiiiiieeeeceeeeee, E..indica

Euphorbia hirta Linnaeus, Sp. Pl. 454. 1753; Guha Bakshi, Fl..Ndist. 286. 1984; Panda & Das,
Fl. Sambalp., 331. 200Buphorbia pilulifera auct. nohinnaeus 1753;
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Annual. $em jointed, hairypurplish. Leaves opposite, simple, base oblique, lanceolate, serrulate, acute,
pubescent, stipules subulate. Flowers in terminal and axillary clustered cyathia; stamen — 1. Fruits

depressed, globose, hairy; cocci trigonous.
Flowers & Fruits:January — December

ExiccatusMahananda Barraganurag & AP Das0016,dated 12.05.2010; Mahananda Barrage,
Anurag & AP Das0603,dated 13.1.2013.

Satus Common.

Local Distribution Throughout the study area.

General DistributionPantropical.

Euphorbia indicaLamarck, Encyl. 2: 243. 1786; Raju & Rao in Indian J&at 2: 205. 1979.

Euphorbia hypericifolia auct noainnaeus, Fl. Brit. Ind. 5: 249. 1887; Pain, Beng. Pl., 2: 924.
1903; Guha Bakshi, Fl. MubDist. 286. 1984.

Annual, slender sub-erect herbs. Leaves opposite, simple, base oblique, oblong to obovate, rounded,
glabrous, stipules minute, setaceous. Flowers in small cymes; perianth white; gland 4-5; fruit depressed
—globose. Seeds 3.

Flowers & Fruits:January — May

Exiccatus:Doumahoni BeelAnurag & AP Das0200,dated 02.02.2011
Jatus Common.

Local Distribution Throughout the study area.

General DistributionPantropical.

RICINUS Linnaeus, Genera Plantarum ed. 5. 1754
Ricinus communid.innaeus, Sp. PI. 1007. 1753; HookeFl. Brit. Ind. 5: 457. 1887; Haines, Bot.
Bihar & Orissa Pt. 1l: 12. 1921; Panda & Das, Fl. Sambalp., 340. 2004.

Tall annual, erect, fleshglabrous herbs. Lamina palmately 7 — 9 lobed. Racemes terminal with lower
female and upper male flowers. Males bracteate, actinomorphic, parienth-5; stamens-5; carpels-3.
Fruits 3 one seeded cocci.

Flowers & Fruits:January — December

Exiccatus:Mahananda Barrag@nurag & AP Das0031,dated 12.05.2010; Doumahoni Beel,
Anurag & AP Das0683,dated 03.09.2014.

Satus Common.
Local Distribution Throughout the study area.
General Distributionindia,Africa.

HYPERICACEAE A. Jussieu, Gen. Pl. 254. 1789

HYPERICUM Linnaeus, Sp. PI. 2: 783. 1753
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Hypericum japonicumT hunbeg exMurray, SystVeg. Ed. 14, 1702; Hookér Fl. Brit. Ind.1: 256.
1874; Pain, Beng. PI., 1: 244. 1903; Haines, Bot. Bihar & Orissa Pt. II: 52. 1921; VSoppl Bot.
Bihar & Orissa 26. 1950; Sharragal, Fl. Ind. 3: 69. 1993. Panda & Das, Fl. Sambalp., 51. 2004.

Erect or procumbent, slender herbs. Lamina sessile, elliptic-ovate or lanceolate. Cymes terminal, initially
dichasial than monochasial; upper bracts linear-lanceolate. Petals yellow; stamens 10 — 25; ovary
umilocular Capsules sub-cylindric.

Flowers & Fruits:November — May

Exiccatus:Mahananda Barrag&nurag & AP Das0293,dated 26.1.2011; GajoldobaAnurag &
AP Das0351,dated 08.03.2012.

Satus Common.
Local Distribution Found in some wetlands of the study area.

General DistributionIndia, Sri Lanka, Bangladesh, Malaysia, Myanrohina, Japan, Java, New
Zealand andustralia.

PHYLLANTHACEAE Martinov, Tekhno-Bot. Slovar 369. 1820
Key to the Genera:

la. Stamens 2-6, StyleS 3(-12) ... e Phyllanthus
1b. Stamens 3, StyleS 3 ... Sauropus

PHYLLANTHUS Linnaeus, Sp. PIl. 2. 1753

Key to the Species:

la. Small difused herbs; filamentsfree ...............ccc o RAVIEGATUS
1b. Small erect herb; filaments forming column ... 2

2a.Whole plant reddish; capsule oblate; leaflets oblong ............................... R.urinaria
2b.Whole plant light green; capsule globose; leaflets elliptic ..............ccvuee.... R. fraternus

Phyllanthus urinaria Linnaeus, Sp. PIl. 982. 1753; Hooket. c. 293. 1887; Haines,c. 125.
1921. Panda & Das, Fl. Sambalp., 340. 2004.

Annual, erect weak herbs; stem branched, terete, smooth. Leaves compound, alternate, leaflets obovate
oblong. Flowers in axillarynisexual; all male flower succeeding axils with bisexual cymules, calyx lobes

5, sub equal, acute, stamen-3; Female flowers with 5 sepal, sub equal, style 3, free, shallowly bifid.
Capsules obovate. Seeds triangular

Flowers & Fruits:June. — February

Exiccatus:Doumahoni BeeAnurag & AP Das0217 dated 02.02.20t Kathambari BeeRnurag
& AP Das0741,dated 03.09.2014.

Satus Common.
Local Distribution Throughout the study area.
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General DistributionPantropical, Native to Soufimerica.

Phyllanthus fraternusGL. Webster in ContiGray Herb. 176. 53. 1955 and in Jodimold Arbor.
38:308. 1957Phyllanthus nirurauctpl. nonl. 1753, Fl. Brit. Ind. 5: 298. 1887; Prain, Beng. Plants
2:936. 1903.

Annual, erect herbs. Leaves alternate, compound, subsessile, elliptic to oblong, base rounded. Male
flowers greenish yelloyexillary, solitary filament united to a column. Female flowers greenish ygllow
axillary solitary style 3, recurved. Capsules depressed globose.

Flowers & Fruits:June. — February

ExiccatusDoumahoni BeeAnurag & AP Das0497 dated 12.06.2013; Kathambari Béglurag
& AP Das0745,dated 03.09.2014.

Jatus Less common.

Local Distribution Found in few wetlands of the study area.

General DistributionPantropical, Native to Souimerica.

Phyllanthus virgatusFrosteif., Fl. Ins Austrl. Prodr65. 1766.\t virgata) Airy Shaw Kew. Bull.

26; 325. 1972; Guha Bakshi, Fl. Mus. Dist. 294. 1889llanthus simpleRetzius, Obs. Bot. 5; 29.
1789; Hookef., FI. Brit. Ind. 5: 295. 1887; Prain, Beng. PI. 2: 936. 1903.

Annual, erect or diffused herbs. Stem glabrous, branched from lower node. Lamina distichous, base
rounded; stipule sagittate; reddish brown. Flowers solitary axidamens free. Capsules trilobed,
long stalked; seeds red.

Flowers & Fruits:June — February

Exiccatus:GajoldobaAnurag & AP Das0739,dated 03.09.2014.
Jatus Less common.

Local Distribution Found in few wetlands of the study area.
General Distributionindia, SouttAsia to Pacific Islands.

SAUROPUSBIume, Bijdragen tot de Flora van Nederlandsch Indie No. 7. 1827

Sauropus quadriangularigWilldenow) Mll. Arg. in Linnaea 32: 73. 1863 & AMP. de Candolle,
Prodr 15(2): 242. 1866; Hookér, FI. Brit. Ind. 5: 335. 188 Phyllanthus quadriangulariklein

exWilld., Sp. PI. 4: 585. 1805.

Shrub, erect; leaves compound, alternate, petilod. Stipule minute. Flowers monoceous, minute, axillary;
perianth simple. Pelats absent; Sepals connete; stamens 3, truncate; Ovary 3 celled, globose, style 3
fruit globose, compressed with 3 cocci.

Flowers & Fruits:January — May

Exiccatus:GajoldobaAnurag & AP Das0384,dated 08.03.2012; Kathambari Behurag &
AP Das0740,dated 03.09.2014.

Satus Common.
Local Distribution Throughout the study area.

General DistributionIndia.
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Order: Fabales

FABACEAE Lindley, Intr. Nat. Syst. Bot., ed. 2. 148. 183@m. alt[LEGUMINOSAE nom.
cons]

Key to the sub-families:

la. Flowers actinomorphic; petals valvate in bud; stamens ,nfeew, fertile ......
............................................................................................... Mimosoideae

1b. Flowers zygomorphic; petals imbricate in bud; stamens 10 ... ................... 2

2a. Corolla not papilionaceous, uppermost petal overlapped on each side by adjacent lateral petals
(when present); stamens free with few staminodes .......................Caesalpinioideae

2b. Corolla papilionaceous, standard outside wings, keel basally connate; stamens diadelphous,
(9) +1 or monadelphous, rarely free, all fertile ............ccoccviiieeenl Papilionoideae

CAESALPINIOIDEAE A.P.de Candolle, Prod2: 473. 1825

SENNA Miller, the Gardener®ictionary abred. 4. 1754
Key to the Species:

la. Leaflets 8 — 12 pairs, oblong, acute.............ccccoo i i, 2

1b. Leaflets 3 pairs, oval, obtuse, leaflets ..., S..tora
2a. Petiolar gland sessile, globose or ovoid; pods flattened ..................... S..accidentalis
2a. Petiolar gland narrgwlavate to subulate; pods terete .............ccocceeeeeeeenn. S..sophera

Senna occidentaligLinnaeus) Link, Handb. 2: 140. 18%Jassia occidentalitinnaeus, Sp. PI. 1:
377.1753; Prain, Beng. PI. 1: 437. 1903.

Annual erect herbs. Leaves ca. 20 cm, unipinnate, leaflets 3 — 5 pairs, ovate to ovate-oblong; stipules
caducous, triangular to lanceolate. Corymbs few flowered, axillary or terminal, bracts caduceus; sepals
unequal; petals yellow; fertile stamens 7; ovary tomentose. Pods brown, flattened.

Flowers & Fruits: July — December

Exiccatus:GajoldobaAnurag & AP Das0098,dated 12.09.2010; Kathambari Behurag &
AP Das0674,dated 03.09.2014.

Satus Common.
Local Distribution Throughout the study area
General DistributionPantropical.

Senna sopherdLinnaeus) Roxburgh, Fl. Ind., ed. 2: 347. 183&ssia sopherainnaeus, Sp. PI.
379. 1753; Hooket,FI. Brit. Ind. 2: 262. 1878; Prain, Beng. Pl.1: 438. 1903; Guha Bakshi, Fl. Mur
Dist. 117. 1984.Cassia purpuga Roxbugh, Hort. Beng. 31. 18140om.nud.Senna exculenta
Roxburgh, Fl. Ind. Ed. Carey 2: 346. 1832.

Vernacular Name&Ehakanda

Erect, bushysmall shrubs. Leaves unipinnate, leaflets 8 — 12 pairs, oblong to lanceolate, acute. Flowers
in short axillary or terminal branched corymbs; sepals obscure; petals 5, yellow; fertile stamens 7. Pods
slightly curved, terete. Seeds dark brown, ovoid, compressed.
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Flowers & Fits: August -April

Exiccatus:GajoldobaAnurag & AP Das0104,dated 13.09.2010.

Satus Common.

Local Distribution Throughout the study area

General DistributionPantropical.

Senna tora(Linnaeus) Roxburgh, Fl. Ind., ed. 2: 340. 1832; Prain, Beng. PI. 1: 438. 1903.
Cassia tordinnaeus, Sp. Pl. 376. 1753; HooKerFI. Brit. Ind., 2: 265. 1878; Gamble, FI.

Pres. Madras, 401. 191¥ajravelu, Fl. Palghat Dist. 182. 1990assia obtusifolidinnaeus,
Sp. PI. 377.1753.

Small annual, woody herbs. Leaves unipinnate, leaflets 3 pairs oblong-oboovate with subulate glands.
Flowers 5 -6, yellowPods long (10 — 15 cm), slendaurved.

Flowers & Fruits: July — December

Exiccatus:Gossaihat BeeBnurag & AP Das0241 dated 14.07.20t GajoldobaAnurag & AP
Das0684,dated 03.09.2014.

Satus Abundant.
Local Distribution Throughout the study area
General DistributionPantropical.

MIMOSOIDEAE A.P.de Candolle, Prod2: 424. 1825
Key to the Genera:
la. Bushyprickly herb; head pink; stamens definite ................cccccceeeieivneeee.....Mimosa

1b. Small tree, not prickly but with a par of long white stipular spines; heads yellow; stamens
INAETINITE ... o e e e e e e eens Acacia

ACACIA Miller, Gard. DictAbr., ed. 4. 1754; Druce in Rep. Bot. Exch. CI. Brit. Isles, 3: 428. 1913.

Acacia niloticasubspcupressiformiqgJ.L. Sewart)Ali & Farugi in Pak. JourBot. 1: 4. 1969;
Shetty & Singh, Fl. Raj. 1: 298. 198X. arabica(Lamark)Willidenow var. cupressiformis].L.
Stewart, Punj. Pl. 51. 1869; Pain, Beng. PI., 1: 458. 1d080sa niloticaLinnaeus, Sp. PI. 1:
521. 1753.

\ernacular Name:Babla

Terrestrial invaders; small trees with a pair of long white straight spines; resin exudes from crached bark.
Leaves bipinnate. Flowers in axillayellow globose heads, bracteate, sub-sessile; sepals 5; corolla 5;
stamens numerous, polyandrous; styles long. Fruits many seeded, lomentum.

Flowers & Fruits:March — June

Exiccatus:Mahananda BarragAnurag & AP Das0045,dated 12.05.2010.
Satus Rare.

Local Distribution Only in one wetland of the study area.

General Distributionindia, Bangladesh, MalaysigopicalAfrica.



Enumeration : Eudicotd 60
MIMOSA Linnaeus, Sp. PIl. 1: 516. 1753

Key to the Species:

la. Stamens4;smallherb ... M..pudica

1b. Stamens 8; ereCt Shrub .......... .o M..himalayana
Mimosa himalayanaGamble in Kew Bull. 1920: 4. 1920; Grierson & Long, Fl. Bhut. 1 (3): 639.
1987Mimosarubricaulis subsphimalayana(Gamble) H.Ohashi,

Large straggling, branches ribbed, densely haagiduous shrub with hooked prickles. Leaves bipinnate;
rachis prickly hairy, ribbed; leaflets 6 — 15 pairs, oblong, mucronate, glabrous above. heads globose;
flowers pinkish; bracts small, lineatliate. Calyx hairy; corolla tubular; stamens 8; glabrous. Lomentum
strap-shaped, glabrous.

Flowers & Fruits:June — September

ExiccatusGossaihat BeeBnurag & AP Das0246,dated 14.07.201

Satus Less common.

Local Distribution In only few wetlands of the study area.

General Distributionindia, Bhutan, Mayanma¥lalaysia andropicalAfrica.

Mimosa pudica.innaeus, Sp. PI. 518. 1753; Prain, Beng. PI. 1: 456. 1903; Panda & Das, Fl. Sambalp.
135. 2004.

Vernacular Namé:ajjabati

Bushy prickly, rigid, low annual herbs. Leaves many bipinnate, pale green, closing with sysmonastic
movement when disturbed. Flowers pale pink, in globose heads; sepals 4, campanulate; petals 4,
connate; stamens 4; ovary many ovulate, style filiform. Lomenta crowded, flat, prickly; seeds rounded,
brown.

Flowers & Fruits:February — July

Exiccatus:Mahananda Barrag@nurag & AP Das0046,dated 12.05.2010.

Jatus Very Common.

Local Distribution Throughout the study area

General DistributionIndia, Mauritius, China, Malaysia, Indonesia, PhilippiAestraliaAmerica.

PAPILIONOIDEAE A.P.de Candolle, Prod2: 94. 182510m. condFABOIDEAE nom. ali]
Key to the Genera:

la. Pods flattened; much longerthancalyX ................c.ccc v Medicago
1b. Pod not flattened, mostly terete ...........ccccoeviiiiiiiiiiii e 2

2a. Leaves exstipulate; unipinnate ... .........cc.coveieeiiiiiiiiiiee e Aeschynomene
2b. Leaves stipulate; Lor3foliate..........coviiiiiiii i, 3

3a. Pods not inflated, joints gid; leaves unifoliate ................cccocceeeeiiiiennes Alysicarpus

3b. Pods inflated, not jointed; leaves trifoliate or unifoliate ........................... Desmodium
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AESCHYNOMENE Linnaeus, Sp. PI. 2. 1753

Key to the Species:

la.Tall erect plant, branches few upwards; stem generafiyghuaialyx hispid; pods echinulate
....................................................................................................... A. aspera

1b. small bushy plant much branched; stem to not puffed; calyx glabrous, pods smoattica

Aeschynomene aspetannaeus, Sp. Pl. 713. 1753; HookerFl. Brit. Ind. 2: 152. 1876; Prain,
Beng. PI. 2: 299. 1903; Majumda&ull. Bot. Soc. Beng. 20 (2): 64. 1966.
Local nameShola, Bhaat Shola

Aquatic, erect stout tall herbs with few branches upward; stem generally soft and puffing and with
numerous nodules. Leaves exstiptowers yellowSamens in two lateral bundles of 5 each; calyx
and corolla hispid. Pods echinulates, straight; separating at joints.

Flowers & Fruits: July — December

Exiccatus:GajoldobaAnurag & AP Das0105,dated 12.09.2010; Kathambari Behurag &
AP Das0691,dated 03.09.2014.

Satus Abundant.
Local Distribution Throughout the study area
General Distributionindia, Bangladesh, Mayanmbtalaysia,TropicalAfrica.

Aeschynomene indicainnaeus, Sp. PIl. 713. 1753; HookerFl. Brit. Ind. 2: 151. 1876; Prain,
Beng. PI.1: 418. 1903; Majumd&ull. Bot. Soc. Bengal 20 (2): 64. 19(BLATE 4.13. Figs. 67]

Shrubby annual herbs; stem do nof,pith nodules. Leaflets numerous small, sessile, alternate, linear
obtuse, the upper one smallest; stipules linear lanceolate, acuminate, with acute auricled base. Flowers
yellow, in axillary racemes; calys glabrous. Pods 6 — 10 jointed, dotted with black.

Flowers & Fruits:September — December

Exiccatus:Mahananda Barrag@nurag & AP Das0610,dated 13.1.2013.
Satus Common.

Local Distribution Throughout the study area

General Distributionindia, Nepal, Bhutan, Sri Lanka, China, Japan, Kaslarea, Laos, Malaysia,
Myanmay Thailand Vietnam; tropicalfrica, SWAsia,Australia, Pacific islands, Souimerica.

ALYSICARPUS NeckexDesvaux, JouBot.Agric. 1(2): 120. 1813om. cons.

Alysicarpus bupleurifoliugLinnaeus)A.P. de Candolle, Prod: 352. 1825; Hookét, Fl. Brit.
Ind. 2: 158. 1876; Prain, Beng. PI. 1: 307. 130&dysarum bupleurifoliurhinnaeus, Sp. PIl. 746.
1758.

Glabrous, slendgerect or diluse herbs. Leaves 1-foliolate, shortly stalked, glabrous; leaflet 2.5 -3 cm
long, linear-lanceolate or oblong, acute, glabrous. Flowers shortly pedicelled, usually in pairs on spike
like loose racemes; calyx much longer than lowest joint of pod; corolla pink. Pods stalked, moniliform.

Flowers & Fruits: August — December

Exiccatus:Gossaihat BeeAnurag & AP Das0420,dated 17.08.2012; Doumahoni Befhurag
& AP Das0692,dated 03.09.2014.
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Satus Common.

Local Distribution In some wetlands of the study area
General Distributionindia; Sri Lanka, Malaysia, Island, China, Philippines, Mauritius, Polynesia.

DESMODIUM Desvaux, JouBot.Agric. 1: 122. 1813
Key to the Species:

la. Plants prostrate herb; flowers 1 — 3, axillary ............coooiiiiiiiiiinnnnnnd] D. triflorum
1b. Plants erect, buskshrubby; flowers in raceme or spike ......................... 2

2a. Leaves unifoliolate ...........oovniiii i D..gangeticum
2b. Leaves 3-foliolate ......... oo 3

3a. Lateral leaflets very small; terminal one oblong, obtuse ...................... D. gyroides
3b. Lateral leaflets slightly smaller; terminal one ovate — elliptic .................D..triangulare

Desmodium gangeticurfLinnaeusA.P. de Candolle, Prod2: 327. 1825; Prain, Beng. PI. 1: 424.
1903Hedysarum gangeticultinnaeus, Sp. PIl. 746. 1753. Panda & Das, Fl. Sambalp. 102. 2004.

Erect, pubescent undershrub. Leaves one-foliate, ovate-lanceolate or elliptic,tguuiés IBear
acuminate, persistent. Flowers purplish white, terminal or axillary cymose panicle. Pods falcate, 3-8
jointed, slightly hairy

Flowers & Fuits: April — November

Exiccatus:Mahananda Barrag@nurag & AP Das0612,dated 13.1.2013.

Satus Common.

Local Distribution Throughout the study area

General DistributionIndia, Sri Lanka, Bangladesh, China, Malaysia, Philippifregical part of
Africa West Indies.

Desmodium gyroidefRoxbughexLink) A.P. de Candolle, Prod2: 326. 1825; Hookér, FI.
Brit. Ind. 2: 175. 1876; Prain, Beng. PI. 1: 425. 1988dysaum gyoidesRoxbughexLink,
EnumAlt. 2: 247. 1822.

Small erect, bushy shrubby annual. Leaves 1 — 3 foliate, lateral leaflets very small, narrowly oblong, with
motor movement; terminal one muclgkey oblong or obovate-oblong, obtuse, truncate at base; stipules
linear, acuminate, filiform. Flowers purplish pink, in axillary or terminal racemes; bracts ovate. Pods
linear, hairy 3— 10 jointed.

Flowers & Fruits: September — January

Exiccatus:Mahananda Barrag@nurag & AP Das0611,dated 13.1.2013.
Satus Common.

Local Distribution Throughout the study area

General DistributionIndia, Malaysia, Sri Lanka.

Desmodium triangularéRetzius) Merrill in JourArn. Rb. 23: 170. 1942; Hajed al, Materials Fl.
Arunachal. Prad. 1: 367.19%6edysaum triangulae Retzius, Obs. Bot. 3: 40. 1733.cephalotes
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Roxbugh, FI. Ind. 3: 360. 183R0esmodium cephalotéRoxbugh)Wight & Arnott, Prodr224.
1834; Hookef., Fl. Brit. Ind. 2: 161. 1876; Prain, Beng. PI. 1: 424. 1903.

Helophyte; much branched, erect, small shrubs. Leaves trifoliate, leaflets elliptic — lanceolate or oblong
—elliptic, grey silky beneath, acute. Flowers reddish yelloaxillary umbels. Pods 2-4 jointed, grey

silky hairy

Flowers & Fruits:June — November

Exiccatus:Gossaihat BeebAnurag & AP Das0435,dated 17.08.2012.

Satus Common.

Local Distribution Throughout the study area.

General DistributionIndia and Pantropical.

Desmodium triflorum(LinnaeusA.P. de Candolle, Prod?: 334. 1825; Prain, Beng. Plants 1: 307.
1903.Hedysarum triflorunkinnaeus, Sp. PIl. 749. 1753. Panda & Das, Fl. Sambalp. 103. 2004.

Prostrate, mat-forming, branched, tomentose herbs, rooting from node. Leaves 3 foliate, leaflets obovate,
obcordate, sparsely hairy beneath; bracts liaeaminate. Flowers purplish, 1 — 3 togethgilary.
Calyx hairy Pods curved, flat, pubescent, 3 -5 jointed.

Flowers & Fruits:June — February

Exiccatus:Gossaihat Beenurag & AP Das0247 dated 14.07.201
Satus Common.

Local Distribution Throughout the study area

General DistributionIndia and Pantropical.

MEDICAGO Linnaeus, Sp. PI. 2: 778. 1753

Medicago lupulinaLinnaeus, Sp. Pl. 779. 1753; HookeFl. Brit. Ind. 2: 90. 1876;Prain, Beng. PI.
1:296. 1903.

Procumbent, much branched herb. Leaflets obovate or cuneate-obcordate, toothed, base deltoid, entire
silky beneath; stipules lanceolate, acuminate, toothed. Flowers yellow in dense ovoid heads; peduncles,
exceeding leaves. Pods indehiscent, reniform, glabrous or deitm§ spiral or in way to spiral.

Flowers & Fruits: January — May

ExiccatusDoumahoni BeeAnurag & AP Das0192 ,dated 02.02.20t GajoldobaAnurag & AP
Das0693,dated 03.09.2014.

Satus Less common.
Local Distribution In few wetlands of the study area.
General Distributionindia, Native to Europe aria.

POLYGALACEAE Hoffmann & Link, Fl. Portugl: 62. 1809

POLYGALA Linnaeu, Sp. PI. 2. 1753

Polygala chinensid.innaeus, Sp. PI. 2: 704. 1753; HookelFl. Brit. Ind. 1: 204. 1872; Prain,
Beng. Pl. 1: 235. 190Bolygala glomerathoureiro, Fl. Cochinch. 426. 1790.
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Small, erect annual herbs, upto to 30 cm tall, densely pubescent. Leaves sessile, lamina linear-lanceolate
glabrous; racemes slightly extra-axille2y- 3 flowered; flowers nodding, outer sepals acuminate, ciliate;
wings acuminate, awned.

Flowers & Fruits:July — October

Exiccatus:Gossaihat BeeAnurag & AP Das0285,dated 14.07.20t Doumahoni BeeAnurag
& AP Das0536,dated 12.06.2013.

Satus Less common.
Local Distribution In few wetlands of the study area.
General DistributionTropicalAsia.

Order: Rosales
MORACEAE Charles Gaudichaud, Gen. PI. 13. 1885n. cons

FICUS Linnaeus,Sp. PI. 2: 1059. 1753

Ficus heterophylld.innaeud., Suppl. Pl. 442. 1781, Prain, Beng. Plants 2: 981. 1903; Guha Bakshi,
FI. Mur. Dist. 301. 1984. Panda & Das, FI. Sambalgd6. 2004.

Scandent small shrubs. Lamina polymorphic, sub-entire, denticulate, base rounded — cordate, scabrid.
Stipules ovate-anceolate. Figs solitawyillary, globose, dark — orange when ripe.

Flowers & Fruits:January — July

Exiccatus:GajoldobaAnurag & AP Das0386,dated 08.03. 2012; Kathambari Beaturag &
AP Das0726,dated 03.09.2014.

Satus Less common.
Local Distribution Found only in the margin of few wetlands
General Distributionindia, Sri Lanka, China and Malayan Island.

ROSACEAE A. Jussieu, Gen. P1.33. 1789

DUCHESNEA Focke, Nat. Pflanzenfam. 3: 33. 1888

Duchesneandica (W. Jackson) Focke, Die nat. rlichen Pflanzenf.1887. 33. 1894;Hdokédr
Brit. Ind. 2: 343-344. 1878, H. Hara, S. Kurosawa in J. Jap. Bot. 34: 161-166. 1959, Héch.
Iran. 77-78. 1969. [PLATE 4.13. Figs. 71]

Annual herbs, rosette with many runners. Petioles and pedicels hairy or densely villous. Stipules narrowly
ovate — broadly lanceolate. Petiole long, erect; leaflets 3, almost sessile; median tgafleniaded

ovate to obovate, sharply serrate, both surfaces Riwyers pilose or villous. Sepals ovate, acute.
Petals shortly clawed, roundeda®ens 20—-30. Carpels free, numerduafienes ovoid, red on a
spherical torus.

Flowers & Fruits:May — October

Exiccatus:Mahananda Barragénurag & AP Das 0063 dated 12.05.2010; Kathambari
BeelAnurag & AP Das0717, dated 03.09.2014.

Satus:Rare.
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Local Distribution:In few areas oferai & Duars.

General Distributiontndia, Bhutan, ChingAfghanistan, Indonesia, Japan, Korea, Nepal, Sikkim;
naturalized ifrica, Europe, Nortthmerica.

URTICACEAE A. Jussieu, Gen. PI. 400. 178@m. cons.

Key to the Genera:

la. Leaves alternate or rarely OppOSIte .........coovvvviiiiiiiiiiie e, 2

1b. Leaves usually opposite or rarely alternate ...............c.ooiiiiiiiiiieiieneee e Pilea.
2a. Styles absent; stigma penicillate ...........ccccceeeeiiiiici Elatostema
2b. Styles present; stigma filiform ... Pouzolzia

POUZOLZIA GaudichVoy. Uranie, Bot. 503. 1830
Key to the Species:
la. Leaves with triangular stupules; male parianth 4 lobed ...... .................R.zeylenica
1b. Leaves with ovate stipule; male parianth 5lobed ............cccccociiiiiiieeennnnns R.hirta

Pouzolzia zeylanicéLinnaeus) Bennet, Pl. JaRar 67. 1838; Panda & Das, Fl. Sambalp. 351.
2004 Perietaria zeylenic&innaeus, Sp. PIl. 1052. 17%®uzolzia indicgLinnaeus) Gaudichaud in
Freyc. Voy. Bot. 503. 1826.

Annual to biennial erect or ascending herbs, rarely prostrate, almost simple or few branched at base.
Leaves opposite, sometimes alternate on lower or upper stems; stipules triangular; lamina ovate or
broadly ovate to lanceolate or narrowly lanceolate, secondary vein 1 or 2 pairs, sometimes abaxialy
strigose along veins, adaxialy glabrous or sparsely strigullose; bracts triaritier Male perianth

tube 4-lobed, narrowly oblong or oblong-oblanceolate. Female perianth tube ellipsoid or rhombic.
Achenes white, light to dark yellow or light brown, ovoid.

Flowers & Fruits: September April

ExiccatusMahananda Barrag&nurag& AP Das0322,dated 26.1.2011; GajoldobaAnurag&
AP Das0750,dated 03.09.2014.

Satus Common.

Local Distribution Found in the marginal side of few wetlands of the study area.

General DistributionTropical to sub-tropical India; Sri Lanka, Bangladesh, Myan@izina.
Pouzolzia hira (Blume) Hasskarl, Cat. Hort. Bger 80. 1844; Hooket., Fl. Brit. Ind. 5: 586.

1888; Panda & Das, Fl. Sambalp. 331. 2004ica hirta Blume, Bijdr 495. 1825Gonostegia
hirta Miquel,Ann. Mus. Bot. Lud. Bat. 4: 303. 1869.

Annual, prostrate or subprostrate to sub-erect, up to 90 cm tall, pubescent to glabrescent herbs. Leaves
opposite, lamina sessile, narrowly ovate-lanceolate, entire, acute, rounded or cordate at the base, sparsel:
appressed hairy on both surfaces; stipules ovate, acuminate. Flowers yellowish, in dense axillary fascicles.
Male perianth deeply 5-lobed, acuminate, incurved, sparsely ciliate; in female shallowly 4-lobed. Stamens
5, antisepalougchenes enclosed by persistent ribbed calyx.

Flowers & Fruits:January — September
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Exiccatus:Doumahoni BeeAnurag& AP Das0489,dated 12.06.2012.

Satus Common.
Local Distribution Found in the marginal side of few wetlands of the study area.
General Distributionindia (Sub tropical to temperate Himalayas); Malaysia, CAstralia.

ELATOSTEMA J.R. Forst. & GForst.Char Gen. Pl., ed. 2: 105. 1776

Elatostema parvuniBlume) BlumeexMiquel, Syst.Verz. 102. 18532rocris pavaBlume, Bijdr.
Fl. Ned. Ind. 10: 512 182%&latostemaeptansHookerf., Fl. Brit. India 5: 567. 1888.

Perennial herbs, monoecious or dioecious. Stems ascending or erect, branched or simple. Leaves
alternate; stipules lanceolate or linegabrous; lamina obliquely obovate- oblanceolate, or oblong,
herbaceous, abaxial surface strigillose along veins, adaxial surface sparsely strigillose or glabrescent,
Male inflorescences solitary or in pairs, simple, sessile; bracts connate; bracteoles narrowly ovate or
lanceolate, or lineaFemale inflorescences solitary or in pairs, broadly ellipohenes ovoid, ribbed.

Flowers & Fruits:February— September

Exiccatus:Doumahoni BeeAnurag& AP Das0216,dated 02.02.201

Satus Common.

Local Distribution Found in the marginal side of few forest wetlands of the study area.
General Distributionindia, Bhutan, Nepal, China, Indonesia, MyanrRailippines.

PILEA Lindley, Coll. Bot.1. 1821

Pilea microphylla(Linnaeus) Liebmann, Kongel. Danskiélensk. Selsk. SkiNaturvid. Math.
Afd., ser5. 5(2): 302. 185RarietariamicrophyllaLinnaeus, Syst. Nat., ed. 10, 2: 1308. 1759.

Weak, glabrous, monoecious herlisn$ erect or ascending, succuletypubes persistent, triangujar
membranous; petiole slengdkmina abaxially pale green, adaxially green, obovate or spatulate,
Inflorescences often androgynous, compactly cymose-capitate. Male flowers pedicellate, Female perianth
lobes subequal, oblorychenes ovoid.

Flowers & Fuits: August— November

Exiccatus:Mahananda Barrag&nurag& AP Das0296,dated 26.1.2006.

Satus Abundant.

Local Distribution Found in the marginal side of few wetlands of the study area.
General Distributionindia, Bhutan, China, Malaysiaystralia.

Malvids (Eurosids Il)
Order:Myrtales
LYTHRACEAE J. S. Hilaire,Expos. Fam. Nat. 2: 175. 180tgm. cons.
Key to the Genera:
la. Flowers in whorls of cymes or clustersatnode ... ..........cccoovvveeveeeennn. Ammannia
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1b. Flower axillary Ortermina ..........ocvieeuiiiiii e e e e e e e aeenns 2
2a. Sessile, solitary or in spikes; fruits without Spines ............cccceeeiiiiiiiien. Rotala
2b. Short pedicelate; fruits with Spines .............cccoo i i eewnn T FAPA

AMMANNIA Linnaeus, Gen. Pl. ed. 5. 1754
Key to the Species:

la. Leaves lanceolate, tapering at base; shortly petiolate .........................A.baccifera
1b. Leaves rounded or sub-auricled at base; lanceolate-elongated .................... 2

2a. Flowersin peduncled CYMES ..........oeviiiiiiiiiii e s A. multiflora
2b. Flowers sessile in axillary Cymes ..........ccovviii i A.auriculata

Ammannia auriculag Willdenow, Hort. Berol. 1: 7. 1803; Cookqua.Wetl. PI. Ind. 249. 1996.
A. auriculatavar. arenaria(Kunth) Koehne, Bot. Jahrb. Syst. 1: 245. 1880.

Marshy weak herbs.t8ms branched. Leaves opposite; lamina lanceolate or oblong-lanceolate, base
cordate-auriculate, clasping. Flowers in axillary cymes; bracteoles fioesgaching floral tube. Floral

tube campanulate to urceolate; epicalyx segments minute, thickened. Petals rose-purple, suborbicular
sometimes absentignens 4 — 8, long, exertedyl® longer than ovary

Flowers & Fuits: August — December

Exiccatus:Gossaihat BeeAnurag & AP Das0450,dated 17.08.2012; Doumahoni Beshurag
& AP Das0715,dated 03.09.2014.

Satus Rare.
Local Distribution Only in one wetland the study area.
General DistributionPantropic.

Ammannia baccifer&innaeus, Sp. Pl. 120. 1753; HookeFl. Brit. Ind. 2: 569. 1879; Koehna in
Pfreich. 17: 53. 1903; Prain, Beng. PI. 1: 500. 1903; Guha Bakshi, FIDidtir131. 1984; Cook,
Aqua.Wetl. Pl. Ind. 249. 1996.

Annual, erect, glabrous, marsh herliensreddish, quadrangulaigid. Leaves opposite decussate;
lamina almost sessile, oblong or narrowly elliptic, narrowed at base. Flowers in,aaltaile clusters,
often from the knot on axils. Fruits globose, irregularly dehiscing, depressed with black seeds.

Flowers & Fruits: July — March

Exiccatus:Gossaihat BeeBnurag & AP Das0271,dated 14.07.20% GajoldobaAnurag & AP
Das0724,dated 03.09.2014.

Satus Common.

Local Distribution Throughout the study area.

General DistributionPantropical.

Ammannia multiflora Roxburgh, Fl. Ind. 1: 447. 1820; HooKerFl. Brit. Ind.570.1879; Prain,

Beng. PI. 1: 500. 1903; Cookgua.Wetl. PI. Ind. 250. 1996. Panda & Das, Fl. Sambalp. 340.
2004. [PLATE 4.12. Figs. 62]
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Erect branched herbse®n quadrangularigid. Lamina sessile, elliptic. Flowers reddish, axillary
peduncled compound cymes. Capsules small, globose, tipped with persistent style.

Flowers & Fruits:November — February

Exiccatus:Mahananda Barrag@nurag & AP Das0625,dated 13.1.2013.
Jatus Common.

Local Distribution Throughout the study area.

General Distributionindia, Japan, MalaysiAustralia.

ROTALA Linnaeus, Mant. PI. 2: 143. 1771
Key to the Species:

la. Leaves (at least at submerged nodes) inwhorls ...... ...... ..o, 2

1D. LEAVES OPPOSITE ...ttt it e e e e e e e e 3

2a. Raceme terminal; petalS present .........cooviiiiiiins i 4

2b. Flowers axillary-solitary; petals absent; stamens1—4 ... ................... R..mexicana
3a. Flowers in terminal spikes; stigma massive, discoid ...............cccuveee... R..atundifolia
3b. Flowers in axillary spikes; stigma capitate to punctiform ............cccccoeeuveenn.. R..indica
da. Petals 4, StameNS 4 .. ... R..macrandra
4b. Petals 5, StAMENS 5 ... R..densiflora

Rofala densiflora(Roth) Koehne, Bot. Jahrd. 1:164. 1880; Datta & MajumBal. Bot. Soc.
Beng. 20(2): 89. 1966; Cookgua.Wetl. PI. Ind. 255.1996Ammannia densiflorRoth, R. & S.
Syst.Veg. 3: 394. 181&mmannia pentandr®oxbugh. Fl. Ind. 1: 488. 1820; HookEjFI. Brit.
Ind.2; 568. 1879; Prain, Beng. PI. 1: 500. 1903.

Spreading herbs with divarcating floriferous branches, fleshy pink. Leaves elliptic-oblong. Flowers small,
axillary, solitary bracteate, bracteoles scarious. Capsules 3 —4 valved. Seeds black.

Flowers & Fuits: August — February

Exiccatus:GajoldobaAnurag & AP Das0137,dated 12.09.2010; Doumahoni Behurag &
AP Das0718,dated 03.09.2014.

Jatus Rare.

Local Distribution Found in few wetlands of the study area.

General Distributionindia (Throughout), Sri Lanka, China, Malay#iastralia and tropicafrica.
Rotala indica(Willdenow) Koehne, Bot. Jahrb. Syst. 1: 172. 1880; CAgka.Wetl. PI. Ind. 257.
1996.Peplis indicaWilldenow, Sp. PI. 2: 244, 1799.

Annual amphibious herbs. Stem terete, erect, creeping and branched at base. Leaves decussate, obovat
elliptic or obovate-oblong, obtuse, base cuneate. Spikes aséasgjle. Floral tube tetramerous. Sepals
4, lanceolate-deltate; epicalyx absent. Petals 4, pink. Stamens 4. Ovary ellipsoidal. Capsule ellipsoidal.

Flowers & Fruits:September — January
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Exiccatus:GajoldobaAnurag & AP Das0124,dated 12.09.2010; Mahananda Barrdgejrag
& AP Das0304,dated 26.1.201.

Satus Common.

Local Distribution Throughout the study area.

General Distributionindia, Nepal, Bhutan, Sri Lanka, China, Cambodia, Indonesia, Japan, Korea,
Laos, Malaysia, MyanmgPhilippinesThailandVietnam.

Rotala macrandrakoehne, Bot. Jahrb. Syst. 1(2): 176.1880. CAgkia.Wetl. Pl. Ind. 258.1996.

Annual decumbent herbs; stem terete, creeping and rooting Belomeyed leaves in whorls; aerial
leaves decussate, sessile; lamina ovate-orhicedilish tinged. Spikes terminal; bracts broadly ovate,
acute; bracteoles line&alyx tube campanulate, lobes 4, pink; petals 4, rose; stamens 4; ovary globose.
Capsules globose, 4-valved. Seeds semi-ellipsoidal.

Flowers & Fruits:July — October

ExiccatusPanga RiveAnurag & AP Das01043dated 12.07.2010.

Satus Rare.

Local Distribution Throughout th@erai and Duars aflest Bengal.

General DistributionEndemic to India.

Notes:This species has been reported as a new record for the MestoBengal from the Panga
River (near Jalpaiguri).

Rotala mexican&hamisso & D.H.. Schlechtendal, Linnaea. 5: 567. 1830. Fl. Bhut. 2(1): 274.
1991; CookAqua.Wetl. Pl. Ind. 259. 1996Ammannia pygmae@. Kuntz, JourBot. 5: 376.
1867; Prain, Beng. PI. 1: 500. 1903.

Annual, agquatic, amphibious minute herbs; creeping, floating or erect and ascending, branching. Leaves
whorled; aerial leaves narrowly to broadly lanceolate. Flowers saigasile, axillary; bracteoles linear;

floral tube campanulate; Petals absent; stamens (1 or) 2 or 3(or 4), included; ovary subglobose. Fruits
capsule.

Flowers & Fruits:September — January

Exiccatus:GajoldobaAnurag & AP Das0130,dated 12.09.2010; Kathambari Behurag &
AP Das0719,dated 03.09.2014.

Satus Rare.

Local Distribution In only one or two wetlands of the study area.

General DistributionTropics and warm-temperate regions of the world.

Rotala rotundifolia (Buchanan-Hamilton) Koehne in Bot. Jahrb. 1: 175. 1881; Gapla.Wetl.
Pl. Ind. 260. 1996; Bora & KumgaFlor. Div. Ass. 158. 200&mmanniarotundifolia Buchanan

Hamilton in D. Don Prodr~l. Nep. 220. 1825; HookérFI. Brit. Ind. 2: 566. 1828; Prain, Beng. PI. 1:
500. 1903. [PLATE 4.4. Figs. 10]

Extensively creeping and rooting herbs with red stem. Lamina sessile, orbicular or broadly elliptic-
rounded. Flowers sessile, closely packed in terminal simple or panicled spikes; calyx tube campanulate;
petals 4, pink. Capsules 4-valved ellipsoid; seeds elliptic peltate.

Flowers & Fruits: November -April
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Exiccatus:Mahananda Barrag@&nurag & AP Das0627 ,dated 13.1.2013.

Satus Abundant.
Local Distribution Throughout the study area.
General Distributionindia, China.

TRAPA Linnaeus, Sp. PIl. 1: 120. 1753
Key to the Species:
la. Leaves densely villose beneath; fruits with 2 soft spines ..... ....................... T.Incisa
1b. Leaves slightly villose beneath; fruits with 4 bony spines ...........................L.natans

Trapa incisaSiebold &Zuccarini Abh. Math.-Phys. Cl. Kénigl. Bayekkad.Wiss. 4(2): 134. 1846;

Cook,Aqua.Wetl. PI. Ind. 363. 1998B:apa bispinosavar. incisa(Siebold &Zuccarin) A.R. Franchet
& SavatierEnum. PI. Jap. 1: 171. 1875. [PLATE 4.17. Figs. 30]

Vernacular Nameal-singara

Floating herbs. Floating leaves in rosettes, crowded in the upper part of stem; lamina rhomboid. Submerged
ones dissected. Flowers solitary axill&glyx lanceolate, acute; corolla white; pubescéaméns 4.
Fruits angled nuts, 2 horned.

Flowers & Fruits: September — January

Exiccatus:Mahananda Barrag&nurag & AP Das0058,dated 12.05.2010; Gajoldolfnurag
& AP Das0138,dated 12.09.2010.

Satus Rare.
Local Distribution In few wetlands of the study area.
General DistributionThroughout India: Nepal, China, Java, Malaysia, Philippines and Sri Lanka.
TrapanatansLinnaeus, Sp. PI. 120. 1753; Prain, Beng. PI. 2: 1276. 1903. Bqo&,Wetl. PI.
Ind. 35. 1996Trapa acornisNakano, Bot. Mag. @kyo) 77: 165. 1964

[PLATE 4.17. Figs. 31]

Floating herbs. Floating lamina in rosettes, rhomboid, gldasy green adaxiallgreen or sometimes
purplish abaxiallyoften black-brown or with 2 dark spots basalgbrous or sparsely pubescent on
veins, adaxially glabrous, base broadly cuneategimanarsely and sharply incised-dentate distally
Petals pink to pale purplish or white, 5 — 7 mm. Fruits narrowly rhombic, 4-horned, surface variously
ribbed, crest absent, crown dome-shaped to inconspicuous; horns conic, lower horns descending,
upper horns horizontal to ascending.

Flowers & Fruits: May — November

ExiccatusiGossaihat Bee\nurag & AP Das0281 dated 14.07.2at Mahananda Barrag&nurag
& AP Das0629,dated 13.1.2013.

Satus Common.
Local Distribution Throughout the study area.
General Distributionindia, China Indonesia, Japan, Korea, Laos, Malaykailand Vietham.
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ONAGRACEAE A. Jussieu, Gen. PI. 317. 178@®m. cons

LUDWIGIA Linnaeus, Sp. PIl. 118B. 1753
Key to the Species:

la. Plants creeping or floating; petals 5, creamy white .............ccccceee.e. L.adscendens
1b. Plants erect; petals 4, yellow orwhite ..............ccoovoiiiiiiiiiin e, 2

2a. Petals white, pedicels quadrangular .............cccooviiiiiiiiniiie, L.peruviana
2b. Petals yelloypedicels not quadrangular ..............cccooeiiiiiiiiiiinennn 3

3a. Stamens 8; flowers large; petals notched at tip; fruits cylindrical .............ccccooveeiiiiiies e,
..................................................................................... L..octovalvis ab sp.sessiliflora

3b. Samens 4; flowers small; petals acute; fruits ridged, small .....................L..peennis

Ludwigia adscendengLinnaeus) Hara in J. Jap. Bot. 28: 291. 1953; Raven in Réi{: 387.
1963;Guha Bakshi, FI. MubDist. 135. 1984. Boret Kumat Flor. Div. Ass.159. 2003lussiacagpars
Linnaeus, Sp. PI. 388. 1753; Hookgfl. Brit. Ind. 2: 587. 1879; Prain, Beng. PI. 1: 368. 1903.

[PLATE 4.7. Figs. 26]

Aquatic or semi aquatic herbs; stem creeping and floating, rooting at nodes. Leaves alternate, lamina
obovate to oblanceolate, obtuse, clawed at base. Stamens 10. Ovary pubescent. Capsules cylindrical

Flowers & Fruits: September — June

Exiccatus:GajoldobaAnurag & AP Das0138,dated 12.09.2010; Doumahoni Behurag &
AP Das0748,dated 03.09.2014.

Satus Abundant.
Local Distribution Found in all wetlands of the study area.
General DistributionPantropical.

Ludwigia octovalvigJacquin) Raven sub sgessiliflora(Micheli) Raven in Reinw6: 362. 1963;
Hajraet al, Materials for the FArunachal Prad.1: 504. 1998enothera octavulviacquin, Enum.
19. 1760Jussiaea suffruticodannaeus, Sp. P1.388. 1753; HookeF!. Brit. Ind. 2: 587. 1879.Prain,
Beng. PI.1: 368. 1908. PLATE 4.7. Figs. 28]

Tall herbs. Leaves sessile, lamina liHeaceolate, acute or acuminate, sessile. Flowers a)saitary
Sepals 4, obovate, cuneate; corolla yellpstals notched at tip; Stamen 8. Capsules cylindric, obscurely
8-ribbed.

Flowers & Fruits: August — February

Exiccatus:Gossaihat BeeAnurag & AP Das0283,dated 14.07.20t Doumahoni BeeAnurag
& AP Das0732,dated 03.09.2014.

Satus Abundant.
Local Distribution Found in all wetlands of the study area.
General DistributionPantropical.

Ludwigia perennid.innaeus, Sp. P.11B. 1753; Raven in Reinw: 367. 1964; Islam, Fl. Majuli
139. 1990. Guha Bakshi, FI. Miist.136. 1984.udwigia oppositifolid.innaeus, Syst. Nat. ed.12:
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125. 1767Ludwigia pawiflora Roxbugh, Hort. Beng. 1. 1814nom. nud& Fl. Ind.1: 440. 1820;
Clarke in Hookef., FI. Brit. Ind. 2: 588. 1879. Prain, Beng. PI. 1: 368. J#AATE 4.7. Figs. 27]

Erect, much branched, annual herb. Lamina linear — lanceolate or elliptic, narrow down into a petiole.
Flower yellow axillary, solitary or paired; sepals 4, deltoid; petals 4, elliptic; stamens 4. Capsules
linear-oblong, strongly ridged, 1 cm. long.

Flowers & Fruits: August -April.

Exiccatus:Gossaihat BeebAnurag & AP Das0457,dated 17.08.2012.
Satus Abundant.

Local Distribution Found in all wetlands of the study area

General Distributionindia, Sri Lanka, Madagasc&: E Asia, Malaysia to tropic#ifrica, Australia
and New Caledonia.

Ludwigia peruvianaLinnaeus) H. Hara in Jaulap. Bot. 28: 293. 1953; Raven in Reinwardtia 6: 345.
1963; Paul in Bull. Bot. Surindia 40: 19. 1998. Cookgua. &Wetl. PI. India 278. 1996; Chowdhury
et al, Pleione. 7(1): 286 - 289. 201Rissiaea peruviankinnaeus, Sp. PI. 1: 388. 173Rissiaea
speciosd&idley in JourBot. (Lond.) 59: 259. 1921; Gamble, FI. Madras 3: 1298. 1957.

PLATE 4.7. Figs. 29]

Perennial, marshland shrubs, upto 4 m high, villous throughemnt.cslindric, hollowmuch branched.

Tap Root system, thread like pneumatophores arises from ggduhneotsLeaves lamina lanceolate

or broadly ovate — lanceolate, base narrowly cuneate, margin entire, apex acute or sub —acuminate,
coriaceous, lateral nerves 12 — 22 on either side of midrib, lamina with petioles 5.6 — 6.1 cm long, 0.7
— 1.1 cmwide. Flowers solitary in upper leaf axils, shaegicels quadrangu)&.6 — 3.5 cm long,

villous; bracteoles 2, 1.2 mm — 1.5 mm long, reduced or subulate, borne at sepal base. Sepals 4 (or 5),
lanceolate to lanceolate, or deltoid —acuminate, 1.4 — 2.2 x 0.5 -1 cm, margin irregularly serrulate,
fleshy, villous outside, glabrous inside, 9 — nerved. Petals 4 (or 5), sub — orldici#a?.5x 1.5—-2.6

cm, shortly clawed, shallowly emarginate, yellow with brownish nerves. Stamens 8 or 10, subequal,
yellow, filaments 1.4 — 3.1 mm long, anthers 1.8 — 3.2 mm long, apparently basifixed by reduction; disc
much elevated; nectary depressed, U- or C-shaped, densely whijteuremynding the base of each
petaliferous stamen. Ovary quadrang@a+ L. mm long, pubescent, 4-loculed, ovules 3 per locule,
stylel mm long, thick, stigma elongated-hemispherical to ellipsoid, longer than style, 3 mm across.
Capsules sharply quadrangulaiious, 2.5 - 3.4 long, with 4 prominent deep brown ribs, villous,
irregularly loculicidal. Seeds pluriseriate, free, ellipsoid,0.60 x 0.90 x 0.37 mm, with a prominent nipple
and transversely striped integument, brown, raphe 0.74 x 0.16 mm.

Flower & Fruits: Almost throughout the year

Exiccatus:Mahananda Barrag&nurag& AP Das0738,dated 22.05.201
Satus Rare.

Local Distribution Only in one wetland.

Distribution: India (Nilgiri hills of South India, SouthndamanAssam andlVest Bengal), Indonesia
(Java and Sumatra), Malaysia, Singapore, Sri Lanka and Native &fisiday

Note:This species has been first time recorded for the stfesifBengal.

Order: Brassicales
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BRASSICACEAE Burnett,Outlines Bot. (Burnett) 854, 1093143. 1835nom. alt.
[CRUCIFERAE A. Jussieu, Fl. Eston. SSR, 5: 308. 19¥8n. cong

Key to the Genera:

la. Pods terete; corolla yellow; seeds 2 —seriate .............eeeeeevevvvivviviinnnennnnnnnns Rorippa.
1b. Pods compresses; corolla white; seeds 1 —seriate ..........c.cccceeeeeeeeens Cardamine
CARDAMINE Linnaeus, SpPl. 2: 654. 1753

Cardamine hirsug Linnaeus, Sp. Pl. 2: 655. 1753; M. Beng. 1: 188. 199Cardamine
hirsutavar. formosanaHayata, Mat. Fl. Formosa 30. 191

Helophyte; anual, erect, ascending, or decumbent, hirsute herbs. Basal leaves rosulate, lamina lyrate —
pinnatisect. Cauline leaves rarely absent, oblanceolate or tieetate. Sepals oblong; petals white,
spatulate; stamens 4 and lateral pair often absent; ovules 14 — 40 pdfrontdiyear

Flowers & Fruits:March — May

Exiccatus:Mahananda Barrag&nurag& AP Das0043,dated 12.05.2010.
Satus Abundant.

Local Distribution Throughout the study area.

General Distributionindia, China, Indonesia, Japan, Laos, Malaysia, New Guinea, Pakistan,
Philippines, Sri Lank& hailand;Turkmenistanyietnam.

RORIPPA Scopoli,Fl. Carniol. 520. 1760
Key to the Species:
la. Racemes bracteates throughout or rarely along lowermost one-third R..Benghalensis
1b. Raceme ebracteate, rarely lowermost 1 or 2 flowers braceate .................. R..indica

Rorippa benghalensi6A.P. de Candolle). Hara in Jap. Bot. 49: 132. 18i&&tutium benghalense
A.P. de Candolle, Syst. Nat. 2: 198. 183ihapis benghalensi®oxbughexA.P. de Candolle, Syst.
Nat. 2: 198. 1821pfosyn). Nastutium indicumLinnaeus varbenghalensi¢A.P. de Candolle)
Hookerf., & T. Anderson in Fl. Brit. Ind. 1: 134. 1872.

Annual, erect herbs. Lower lamina pinnatifid, petioled; upper entire, sessile. Racemdwatasny
linear-lanceolate. Fruits brown on long pedicel.

Flowers & Fruits:March — May

Exiccatus:Mahananda Barrag&nurag& AP Das0036,dated 12.05.2010.
Satus Abundant.

Local Distribution Throughout the study area.

General DistributionNepal, Bangladesh, Indo- china and Java.

Rorippa indica(LinnaeusHiern, CatAfr. Pl. 1: 26. 1896Grierson & Long, Fl. Bhut. 1(2): 437.
1984;Cook,Aqua.Wetl. Pl. Ind. 78. 19965isymbrium indicuniinnaeus, Sp. Pl., ed. 2, 2: 917.
1763.

Annual herbs, glabrous or rarely sparsely pubesdenmsften branched basally and apic@lhsal
leaves withered by flowering. Lower and middle cauline leaves auriculate or not. Flowers ebracteate;
sepals often green or pinkish; corolla yellolovate or spatulate, Fruits green on short pedicel.

Flowers & Fruits:March — May
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ExiccatusMahananda Barrag&nurag& AP Das0050,dated 12.05.2010; Gajoldol#urag&
AP Das0364,dated 08.03.2012.

Satus Abundant.
Local Distribution Throughout the study area.

General Distributionindia, Bangladesh, China, Indonesia, Japan, Korea, Laos, Malaysia,
Myanmar Nepal, Pakistan, PhilippindhailandVietnam.

CLEOMACEAE Horan.Prim. Lin. Syst. Nat. 92. 1834

CLEOME LinnaeusSp. Pl. 2: 671. 1753
Key to the Species:

la. Gynophore absentin floWers ..o C.viscosa
1b. Gynophore presentin flowers ..o 2

2a. Leaves 7- foliolate; flowers in terminal corym ..............cccviiiiie veenn. C..spinosa
2b. Leaves tri foliolate; flowers axillargolitary .............cooiiiiiernineenn . C. rutidosperma

Cleome viscoshinnaeus, Sp. Pl. 672. 1753; HookeFl. Brit. Ind. 1: 170. 1872; Prain, Beng. PI.
1: 225. 1903; Bot. Bihar & Orissa 2: 29. 1921; Guha Bakshi, Fl. Bigt. 55. 1984Polanisia
viscos€LinnaeusA.P. de Candolle, Prodt: 242. 1842.

Annual, erect, glandulgoubescent herbs; stem grooved, hairs simple, glandetares digitately 3 —7
foliolate. Leaflets ovate to obovate, acute. Flowers in long racemes, pediceled; sepals 4, glandular;
petals 4, oblong to obovate, clawed, yellow; stamens 15 — 20. Capsules terete, glandular; style persistent;
seeds brown, sub-globose.

Flowers & Fruits: July — February

Exiccatus:Doumahoni BeeAnurag& AP Das0187,dated 2.2.201;, Gossaihat BeeAnurag&
AP Das0256,dated 14.7.2Q1

Satus Abundant.
Local Distribution Throughout the study area.

General DistributionNative toWest Indies; IndialropicalAfrica, MalagasyAmerica, and Mexico
toArgentina.

Cleome rutidosperm@.P. de Candolle iA. P. de Candolle &.L.P.P. de Candolle, Prodt: 241.
1824.

Annual herbs.Stems weak, with few branches, glabrous.; stipules 0 — 0.6 mm; Leaves long petolate,
trifoliates; lamina oblanceolate to rhomboid — elliptic, entire, acute to obtuse. Flowers, axilitamy
gradually into a raceme; bracts trifoliate to simple. Pedidets2B mm. Sepals lanceolate, yellow;
petals white or purple; stamens yellow; gynophoreMmr in fruit. Seeds reniform, reddish brown to
black.

Flowers & Fruits: February — July

ExiccatusDoumahoni BeelAnurag& AP Das0195,dated 2.2.201; Doumahoni BeeAnurag&
AP Das0541,dated 12.06.2013.
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Satus Abundant.

Local Distribution Throughout the study area.
General DistributionTropicalAsia;Africa; introduced also in Mexic@yest Indies, CentrAimerica,
SouthAmerica.

Cleome spinosdacquin, PI. Carib. 26. 1760; Linnaeus, Sp. Pl. ed. 2: 939. A7&2ay, New
Manual of Bot. ed., 7.439.190RLATE 4.4. Figs. 12]

Hyperhydateannual or biennial, viscid, pubescent, strong-scented herbs. Leaves large, 5— 7 foliolate;
leaflets oblong — lanceolate with 2 small spiny stipules. Racemes corymbose, many flowered,
conspicuously bracteate; sepals 5—8 mm long; petals white or pinkish; stamens 6; gynophore 6 —8 cm
long. Fruits cylindric — linear

Flowers & Fruits: January — June
Exiccatus:GajoldobaAnurag& AP Das0360,dated 08.03.2012.
Jatus Common.

Local Distribution Throughout the study area.

General DistributionNative ofTrop. SoutiAmerica.

Order: Malvales

MAL VACEAE A. Jussieu, Gen. Pl. 271. 1789; nom. cons.
Key to the Genera:

la. Epicalyx absent; corollatip ObliqUe ..........cc veeiiiiiie e Sida...
1b. Eepicalyx present; corollatiprounded .............ccocoiviiiiiiiiiinnnns 2

2a. OVary Many lOCUIAN .........uuu e Malva...
2D. 0OVArYy SI0CUIAN ... e Corchorus

CORCHORUS Linnaeus, Sp. PIl. 2. 1753
Key to the Species:
la. Stigma beaklike, ovary cylindrical .............ccoooiiii i C..aestuans
1b. Stigmas capitate, ovary oblong-ovate ............ccccoceev i iii i C.fascicularis

Corchorus aestuarisnnaeus, syst. Nat. ed. 10. 1079. 179; Sharma et al., Fl. Ind. 3: 485. 1993. C.
acutangularis Lamarck, Encycl. 2: 104. 1786. HobkEt. Brit. Ind. 1: 398. 1874; Pain, Beng. PI. 1:
286. 1903Haines, Bot. Bihar & Orissa 2: 87. 1921.

Vernacular Name: Jangli pat

Annual herbs much branched from basen8voodyLamina ovate, serrete, acute, base sub-cordate;
petiole hiaryFlowers 2 — 3 on axillary cymes; corolla yellstamens man@vary 3-locularCapsules
elongated, 6 winged.

Flowers & Fruits:October —January

ExiccatusMahananda Barragenurag & AP Das065Q dated 13.1.2013; Gajoldob&nurag &
AP Das0743 dated 03.09.2014.

Satus:Common.
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Local Distribution: Throughout the study area

General Distributionindia, Sri LankaAfrica andAmerica.

Corchorus fascicularid.amark, Encycl. 2: 104. 1786; HooKerFl. Brit. Ind. 1: 398. 1874; Pain,
Beng. PI. 1: 286. 1903; Bot. Bihar & Orissa 2: 87. 1921.

Vernacular Name: Jangli pat

Errect, marshyannual herbs t8&mn woodyLeaves simple, serrete, elliptic — oblong, apiculate. Flower
yellow, axillary. Carpel 3, stigma capitate. Capsules elongated, trilptidlagle, shortly beaked. Seeds
long, wedge shaped, black.

Flowers & Fruits:October —January

ExiccatusMahananda Barraganurag & AP Das0338, dated 26112011.
Satus:Common.

Local Distribution: Throughout the study area

General Distributionindia, Sri Lankaifrica andAmerica.

MAL VA Linnaeus, Sp. Pl. 2. 1753

Malva verticillataLinnaeus, Sp. Pl. 689. 1753; Masters in Fl. Brit. Ind.1: 320. 1874; Prain, Beng.
Pl. 1: 256. 19034alva neilgherensiswight, Icon. Ind. Orient., t. 950. 1845. Sharma et al, Fl. Ind.
3:363. 1993.

Vernacular Namelaffa shak

Annual, erect hebs. Lamina cordate. Flowers axillary sqlibaagteoles 3. sepals 5, connete at base;
petals 5, connete at base with staminal column, pink or white with pink to red longitudinal markings;
stamens numerous, monoadelphous; ovary many lgetylaras many carpels, stigmas lineacules
1-seeded.

Flowers & Fruits:December — March

Exiccatus:Doumahoni BeeAnurag & AP Das0201, dated 02.02.201
Satus:Common.

Local Distribution: Throughout the study area.

General DistributionAsia, Europe, Egypt and Sfrica.

SIDA Linnaeus, Sp. Pl. 2. 1753
Key to the Species:
l1a. Pair of stipules unequal; lamina elongated ovate, dark green; awns as long as nféraeua..
1b. Pairs of stipules similar; lamina rounded ovate, whitish; awn 1/3 of mericaBpcadifolia
Sida acuteBurman f., Fl. Ind. 147. 1768; Haines, Bot. Bihar & Orissa Pt. 1l: 61. 1921; Sharma et al.,

Fl. Ind. 3: 281. 1993; Panda & Das, Fl. Sambalp. 58. 284 carpinifoliasensu Masters in
Hookerf., Fl. Brit. Ind. 1: 323. 1874 (non Linnaeus f. 1781); Prain, Beng. PI. 1: 259. 1903.

Erect annual, tall herbs. Branchlets pilose. stipules filiform, each pair unequal, often longer than petiole,
usually persistent; sparsely pilose. Lamina ovate, oblong, lanceolate, or linear — lanceolate, dentate,
acute or acuminate, base obtuse. Flowers solitary or paired, gRildiyel pilose, articulate at middle.

Calyx shallowly cup-shaped, margins often ciliate; corolla yellow; filaments sparsely hirsute. Schizocarp
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nearly globose; basally transversely ridged, side walls reticulate-veined, glabrous, mericarps beaked.
Seeds trigonous, glabrous except around hilum.

Flowers & Fits: July —April

Exiccatus:Gossaihat Bee\nurag & AP Das0289 dated 14.07.2at Doumahoni BeeAnurag
& AP Das0721 dated 03.09.2014.

Satus:Abundant.

Local Distribution: Throughout the study area.

General DistributionPantropical.

Sida cordifoliaLinnaeus, Sp. PIl. 684. 1753; Panda & Das, Fl. Sambalp. 58. 2004. Prain, Beng. PI. 1:
258. 1903.

Annual, subshrubs, erect. Branchlets, stipules, petioles, and leaves densely stellate strigose; branchlets an
petioles velutinous,. Stipules filiform, equal; lamina cordate or rounded, crenate, obtuse to rounded. Flowers
solitary or fascicled, axillary or terminal. Pedicel densely stellate, articulate in distal part. Calyx lobes triangular;
corolla yellow; Filament tube hirsute; mericarps 10, with vertical grooves. Seeds long ovoid, apex hairy

Flowers & Fruits: July — January

ExiccatusMahananda Barragenurag & AP Das0626 dated 13.1.2013; Gajoldob&nurag &
AP Das0727, dated 03.09.2014.

Satus:Abundant.
Local Distribution: Throughout the study area.
General DistributionPantropical.

Asterids
Order: Ericales
PRIMULACEAE Batsch ex Borkh.Bot. Wérterb. 2: 240. 179%pm. cons.

ANAGALLIS Linnaeus, Sp. Pl. 1:148. 1753
Anagallis arvensid.innaeus, Sp. PI. 148. 1753; HookeFl. Brit. Ind. 3: 506. 1882; Prain Beng.
Pl. 1: 640. 1903.

Erect or procumbent, glabrous, annual herbs. Branches freanyhe base, quadranguigiabrous.
Lamina sessile, cordate, ovate or lanceolate, entire, acute, gland dotted. Flowers bluepsthéitsry
ebracteate, recurved in fruit; stamens 5. Capsules dehiscing transversely; seddgomaog.

Flowers & Fruits:December — February

ExiccatusDoumahoni BeeAnurag& AP Das0206,dated 02.02.2at Kathambari BeelAnurag&
AP Das0703,dated 03.09.2014.

Satus Common.
Local Distribution Throughout the study area
General Distributionindia, Sri Lanka, Europ®Y. Asia, Most of NorthiTemperate region.



Enumeration : Eudicotd 78
Lamiids (Euasterids )

BORAGINACEAE A. Jussieu, Gen. Pl. 128. 178@m. cons.
Key to the Genera:
la. Styles 2; stigma punctuate; plants notrosette ......... ......ccooviviiinnnn. 2
1b. Style 1; Stigma capitate or conical; rosette plant with erect spreading infloresc@ymaoglossm
2a. Drupes 4 lobed; prostrate to slightly procumbent herb with crispy leaves .. Caldenia
2b. Drupes 2 lobed; erect herbs with rugose or prostrate with plain leavesHeliotropium

COLDENIA Linnaeus, Sp. PI. 1: 125. 1753

Coldenia procumberisnnaeus, Sp. Pl. 125. 1: 1753; Hooke#: 144. 1883; Prain, Beng. PI. 2:
718. 1903; Khanna in Mudget al., FI. M.R 2: 117. 1997; Bora & Kuma¥Flor. Div. Assam, 222.
2003.

Prostrate or slightly procumbent, deeply rooted, pubescence herbs. Leaves alternate; lamina crisped-
rugose, coarsely serrate. Flowers minute, sub-sessile, s@lkélgry, sessile; corolla white; Fruits
drupe of 4 pyrens.

Flowers & Fits: January -August

Exiccatus:Mahananda Barragé&nurag& AP Das0009,dated 12.05.2010;Doumahoni Beel,
Anurag& AP Das0183,dated 2.02.20Q1

Satus Common.
Local Distribution Throughout the study area.
General DistributionTropical IndiaAfrica, AmericaAsia,Australia.

CYNOGLOSSUM Linnaeus, Sp. PI. 1: 134. 1753

Cyanoglossum lanceolaturRorsskal, FIAegypt. —Arab. 41. 1975; Hookdr, Fl. Brit. Ind. 4:
156.1 883; Grierson & Long, Fl. Bhut. 2(2): 907. 199g9anoglossum micranthudesfontaines,
Tab. Ecol. ed. 1: 220. 1804; HookerFl. Brit. Ind. 4: 156. 1883.

Rosette, annual with erect much branched inflorescence, softly hirsute. Leaves simple, alternate, sessile;
Inflorescence in long racemose, flowers of only on lower fourth of inflorescence, distinctly pedicellate;
flowers bisexual; corolla whitish-blue. Stamens 5; carpel connete, ovary 4-lobed, stigma small. Nutlets
4, margined.

Flowers & Fruits: April — December

ExiccatusMahananda Barrag@nurag& AP Das0011, dated 12.05.2010; Mahananda Barrage,
Anurag& AP Das0584,dated 13.1.2013.

Satus Common
Local Distribution Throughout the study area.
General DistributionN. E. India, Indo-Malayan.
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HELIOTROPIUM Linnaeus, Sp. PI. 1: 130. 1753

Key to the Species:
la. Plants erect, dark green; lamina rugose without silky hairs; nutlet 2, glbrous..indicum
1b. Plants prostrate with smooth leaves with silky hairs; nutlet 4, hairy .....H..avalifolium

Heliotropium indicumLinnaeus, Sp. PI., 130. 1753; HookeFl. Brit. Ind. 4: 152. 1883; Bora &
Kumar, Flor. Div. Ass., 222. 200J3iaridium indicum(Linnaeus) Lehmann, Psperif. Nacif. 14. 1818.

Vernacular Namé4atisnur

Annual, erect, scabrid herbs. Lamina simple, ovate, alternate, petiolate, strongly rugose. Flowers in
dichotomous cyme, bisexual; corolla bluish; Stamens -5, connete, filaments very short; carpels connate.
Fruits not enveloped by calyx, separating into two 2-seeded nutlets.

Flowers & Fruits: September August

ExiccatusMahananda Barrag&nurag& AP Das0015,dated 12.05.2010; Gajoldol#urag&
AP Das0660,dated 03.09.2014.

Satus Abundant.
Local Distribution Throughout the study area.
General Distributionindia,America,TropicalAfrica, Malaysia.

Heliotropium ovalifoliumForsskal, FIAegypt. -Arab. 38. 1775; Prain, Beng. PI. 2: 716. 1903;
Bora & Kumar Flor. Div. Ass., 222. 2003.

Semi-erect herbs, branching from base; stem covers with long silky hairs. Lamina elliptic-obovate or
oblanceolate, entire with white hairs. Flowers 2 ranked in scorpiod cymes; corolla whit®|utketg
4, densely white hairy

Flowers & Fuits: January -August

Exiccatus:Doumahoni BeeAnurag& AP Das0188,dated 2.02.20Q1L
Satus Rare.

Local Distribution Found in only one or two wetlands of the study area.
General Distributionindia, tropicalAfrica, Australia.

GENTIANACEAE V.V Zuev in Bot Zhum., 75(9): 1304

CENTAURIUM Borckh in RoemArch. i. 1796
Key to the genera:
la. Flowers pink, capsules narrowly oblong ...........ccccoiiiiiiiiiieeeeeeeee, Centaurium
1b. Flowers blue, capsules sub-globose ... Exacum

Centaurium centwurioide§Roxbugh)S.R.Rao & Hemaddour Bombay Nat. Hist. Soc. 67: 357.

1970.Chironia centaurioidefRoxbugh, (Hort. Beng. 16: 18140m. nud & ed. Carey1:585.
1832.Centaurium oxbughii (D. Don.) Druce, Rep. Bot. Exch. Cl. Brit. Isles. 4:614. 1916; Datta &
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Majumder Bull. Bot. Soc. Beng. 20(2): 96. 19@&ythraea bxbughii G. Don., JourSoc. 8: 77.
1836; Hookef., Fl. Brit. Ind. 4: 102. 1883; Prain, Bengal. PI. 1: 525. 1903.

Erect, rarely branched, small annual herbs; stem quadrahgalees simple, rosette, obovate or oblong,
obtuse, cauline, opposite, sessile. Flowers pink in dichotomous cymes. Capsule narrowly oblong.

Flowers & Fruits:January — March
Exiccatus:Gajoldobainurag& AP Das0369,dated 08.03.2012.
Field Satus Common

Local Distribution Found in some wetlands of the study area.
General Distributionindia and cosmopolitan.

EXACUM Linnaeus, Diss. Dass. 6:1747

ExacumtetragonumRoxburgh,Fl. Ind. 1: 413. 1820Prain, Bengal. PI. 2: 706. 1903.
Canscora justicioide&riff. exVoigt, Hort. Suburb. Calcutta 520. 1845.

Plants annual. Stems erect 4angled. Leaves sessile, lamina ovate-lanceolate to ovate; base roundec
apex acute; veins 3 -5, abaxially prominent. Pedicell3nni. Calyx 5— 6 mm; lobes ovate, giar

broadly membranous, apex caudate, midvein keeled. Corolla blue; tube cylindric, margin entire, apex
short acuminate. Filaments lin€adyle linear stigma lobes orbiculaCapsules subglobose. Seeds ellipsoid.

Flowers & Fruits:June — September

Exiccatus:Lachka river bednurag& AP Das0896,dated 08.03.2012.
Field Satus Rare.

Local Distribution Found in few wetlands of the study area.

General Distributionindia, Nepal, China, Malaysia, Myanmhbaos, Cambodia, New Guinea,
PhilippinesVietnamAustralia.

RUBIACEAE A. JussieuGen. Pl. 196. 1789

Key to the Genera:
la. Prostrate or creping herb; fruits indehiscent .................cccoo L Dentella
1b. Erect or diffused herb; fruits dehiscent ..., Oldenlandia

DENTELLA J.R. Forster & GForsterCharGen. Pl., ed. 2. 25. 1776

Dentella repengLinnaeus) J. & GFrosteyCharact. 26, t. 13. 1776; HoolerFl. Brit. Ind. 3: 42.
1880; Prain, Beng. PI. 1: 555. 1903; Haines, Bot. Bihar & Orissa:P#48/1922; Moonegysuppl.
Bot. Bihar & Orissa 71. 1950; Panda & Das, Fl. Sambalp., 168. @0fhlandia epend.innaeus,
Mantius 40. 1767.

Slender prostrate annual herbs. Rooting at the nodes; dichotomously branched. Flowees@zitgry
corolla white, hairy within; pale green in appearance. Ovary and fruit globose, covered with trichomes.

Flowers & Fuits: August — February

Exiccatus:Mahananda Barrag&nurag & AP Das0069,dated 12.05.2010; Gajoldolfnurag
& AP Das0711, dated 03.09.2014.

Satus Abundant.
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Local Distribution Throughout the study area

General Distribution:India, Sri Lanka, Myanmg®ingapore, Malayan Island toAustralia, Polynesia.

OLDENLANDIA LinnaeusGen. PI. 1: 362. 1737
Key to the Species:

la. Erect herbs; seeds ellipsoid ..........coooiiiiiiii e O. herbacea
1b. Plants diffus or prostrate; seedsangular.................cooiiiiiiiiincniecee e, 2

2a. Capsules didymous, OVaLe ........ccoe i Q..corymbosa
2b. Capsules not didymous sub-globose or ovoid ...........cccooeeeeeiiiiiiiiiinnnn, 3.

3a. Capsules sub-globose; calyx lobesacute .............cooooiiiiiiiiiiiiiiiiie e Q. diffusa
3b. Capsules ovoid, anthers exserted Or NOt ............ceuvvviviiiiiiiiiiiiiiiiiiieieeeeeees 4
4a.Anthers exserted, seeds foveolate ...........cccvvvveeeeiiiiiiiiiiiee e, O. \erticillata
4b.Anthers not exserted, seeds Sub-globOSE. ... O..biflora

Oldenlendia corymboshinnaeus, Sp. PI.1B. 1753; Prain, Beng. PI. 1: 559. 1903. Guha Bakshi,
FI. Mur. Dist. 154Hedyotis coymbosgLinnaeus) Lamarckiab. Encl. 1; 272. 1791; Panda & Das,
Fl. Sambalp., 172. 2004. 1984.

Variable annual, glabrous, prostrate herbs; very slegidaotomously branched; rooting at nodes.
Lamina lanceolate, sessile, linear or linear-lanceolate elligiign@osen a short peduncle at node,
corolla white. Capsules didymous; seeds angular

Flowers & Fruits:January — December

Exiccatus:Mahananda Barragénurag & AP Das0071,dated 12.05.2010; Doumahoni Beel,
Anurag & AP Das0482,dated 12.06.2013.

Satus Abundant.

Local Distribution Throughout the study area.

General DistributionPantropical.

Oldenlandia difusa (Willdenow) Roxbugh, Hort. Beng. 1. 1814 & Fl. Ind. 1: 444. 1820; Prain,

Beng. PI. 1: 559. 1903; Guha Bakshi, FI. Mist. 157. 1984Hedyotis duffusailldenow; Sp. PI. 1:
566. 1797; Panda & Das, FI. Sambalp., 172. 2004.

Diffuse glabrous annual prostrate herbs. Branchgsftemrooting from nodes. Leaves lineaute. Flowers
solitary sessile or shortly stalked; corolla white. Capsules sub-globose, smooth; seeds irregularly angular

Flowers & Fruits:January — December

Exiccatus:Mahananda Barragénurag & AP Das0298,dated 26.1.2011; Kathambari Beel,
Anurag & AP Das0736,dated 03.09.2014.

Satus Common.
Local Distribution Throughout the study area
General DistributionTropical and sub-tropicAkia, India, S. China, Japan, Malaysia, Borneo, Philippines.
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Oldenlandia herbaceé_innaeus) Roxburgh, Fl. Ind.1: 424. 18Pf@dyotis herbacdannaeus, Sp.
Pl. 102. 1753.Wdenow, Sp. PI. 1: 566. 1797; Panda & Das, Fl. Sambalp. 172. @0@dnlandia
heyniiG Don, Gen. Syst. 3: 531. 1934; Prain, Beng. PI. 1: 559. 1903.

Erect glabrous annual or biennial herbs; branches numerous, dichotomous4stpmuass, divaricate.

Leaves sessile, linear or linear lanceolate, acute, glabrous, margins recurved. Flowers on solitary peduncles
or paniculate cymes. Capsules ovoid or sub-globose, somewhat didymous. Seeds somewhat ellipsoid.
Flowers & Fruits:January — December

Exiccatus:GajoldobaAnurag & AP Das0744,dated 03.09.2014.

Satus Rare.

Local Distribution In one or two wetlands of the study area.

General Distributionindia, Sri Lanka, Malay Island&topicalAfrica.

Oldenlandia bifloraLinnaeus, Sp. PIl. 41. 1753; Hookg¥l. Brit. Ind. 3: 70. 1880; Prain, Beng. PI.
1: 559. 19030ldenlandia paniculat&innaeusSp. PI. 1667. 1753. |[PLATE 4.13. Figs. 17]

Slender annual succulent herbs. Leaves opposite, small ovate-lanceolate. Flowers in dichotomous cymes,
small, peduncles solitar§ — 2 flowered; corolla white. Capsules on slender pedicels; seeds sub-
globose.

Flowers & Fruits: September — February

Exiccatus:Mahananda Barraga&nurag & AP Das0301,dated 26.1.2011;Mahananda Barrage,
Anurag & AP Das0623,dated 13.1.2013.

Satus Common.
Local Distribution Throughout the study area
General Distributionindia, Bangladesh and Malayan Peninsula.

Oldenlandia verticillataLinnaeus, Mant. PI. 1: 40. 176&yierson & Long, Fl. Bhut. 2(2): 763.
1999 Hedyotis veticillata (Linnaeus) LamarcKabl. Encycl. 1: 271. 1792.

Annual or perennial herbs, often decumbent, to 27 — 32 cm tall. Stems subterete, flattened. Leaves

sessile — petiolate; petiole 2.3 mm, hispidous — glabrescent; Lamina leahemyly elliptic or linear

— lanceolate. acute or acuminate at apex; secondary veins not showing; stipules fused with petiole

bases; bracts linear — lanceolate. Flowers sessile — subsessile, Calyx densely hispidous. Corolla white,
tube ca. 2.5 mm, glabrodsithers exsertedti§ma ca. 0.4 mm. Fruit ovoid, capsular; seeds numerous.

Flowers & Fuits: April — December

Exiccatus:Mahananda Barrag@&nurag & AP Das0624,dated 13.1.2013.

Satus Rare.

Local Distribution In one or two wetlands of the study area

General Distributionindia, Nepal, Bhutan, China, Bangladesh, Indonesia, Japan, Malaysia,
Myanmar Philippines, Singapor&hailandVietnam.

Order: Lamiales

ACANTHACEAE A. Jussieu, Gen. PI. 102. 1789



Enumeration : Eudicotd 83
Key to the Genera:

la. Seeds not supported by tough retinacula ..o, Nelsonia
1b. Seeds supported by tough retinacula ...............ccooiiiiiiiiiinn 2

2a. Corolla lobes twisted in buds; bracteoleslarge ..o, Hygraphila
2b. Corollalobes imbricate iNbuds ..........ccooviiiiii i, 3

3a. Flowers in 1- sided (second) compressed spike .............cocoivviiiiiiiieeenee, Rungia
3b. Flowers in compact terete SPIiKe .........coiviiiiiiiiiiei e Justicia

HYGROPHILA R. Brown, ProdrFl. Nov Holland. 479. 1810
Key to the species:

la. Herbs with axillary spines & flowers ..o H..auriculata
1b. Herbs with terminal dense SPIKeS ..........ovie i i e, 2
2a.Aromatic, leaves dimorphic, subnged ones dissected ......... ................ H..difformis
2b. Non-aromatic, lamina entire, SImple.............ccoooiiiiiiii i e 3

3a. Small diffuse hers; bracts narrowly elliptic; stamens 2; capsule < 8 mmH..palysperma
3b. Erect strong herbs; bracteoles linear oblong: stamens 4; capsule >.10.mm.. 4

4a. Lamina glabrous or slightly pubescent; corolla glabrous.......................... H.ringens
4b. lamina densely strigose or hirsute on both surfaces; corolla hairy...... 5

5a. Lamina strongly repund; bracteoles oblong...................cce.............H. quadrivalvis
5b. Lamina entire; bracteoles linear—oblong.................ccoo 6...

6a. Calyxca0.7cm;corollaca. L.5Cm......ccooiiiiiiii i H. eecta
6b. Calyxcal.lcm;corollaca. 1.7 —2.7.CM.....c.ccoviviiiiiiiiiii e e H. phlomoides

Hygrophila auriculaia (Schumach.) Heine, Kew Bull. 16(2): 172. 1962; MajumBall. Bot. Soc.
Beng. 19(1): 13. 1965; Guha Bakshi, Fl. Mbist. 239. 1984. Coolk\qua.Wetl. PI. Ind. 35. 1996.
Hygrophila. spinos@nderson inThwerts, Enum. PI. Zeyl. 225. 1860 & Jduin. Soc. (Bot) 7: 22.
1864; Hookef., FI. Brit. Ind. 4: 408. 1884; Prain, Beng. Plants 2: 802. 1888 canthus longifolia
(Linnaeus) Nees iwallich, PL.As. Rar 3: 90. 1832 &.P. de Candolle, Prodil: 247. 1887.

Vernacular NameKulekhara(Beng.),Dangrakanta(Toto) [PLAE 4.12. Figs. 60]

Vigorous perennial, spiny erect, hispid herbs. Leaves sessile, lanceolate or oblong-lanceolate, acute at
both ends, sparsely hispid. Flowers in dense axillary whorls with 6 spines, bracts linear-lanceolate,
hispid, calyx lobes linear-lanceolate, corolla bright bluish purple, glabrous or finely puberulent, Capsule
linear oblong; 4 — 8 seeded.

Flowers & Fruits:July — December

ExiccatusDoumahoni BeeAnurag & AP Das0466 dated 12.06.2013; Mahananda Barrgerag
& AP Das056(Q dated 13.1.2013.

Satus:Abundant.
Local Distribution: Throughout the study area.
General DistributionTropical regions oAsia,Africa andAmerica.
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Hygrophila difformis(Linnaeus) Sreem. & Bennet, Bull. Bot. Suindia 10: 223. 196Ruellia
difformisLinnaeud. Suppl. 289. 1781; Guha Bakshi, FI. MDrst. 238. 1984. Cookqua.Wetl. PI.
Ind. 32, 199@Cardanthera trifloraBuchanon-HamiltoexHooker Gen. PI. 2: 1074. 1876; Hooker
f., Fl. Brit. Ind. 4: 403. 1884; Prain, Beng. Plants 2: 799. 1903 PLATE 4.12. Figs. 61 & 62]

Perennial or occasionally annual aromatic, pubescent, decumbent, fleshy herbs. Stem 25-55 cm long,
basal nodes rooting. Leaves mostly decussate, sessile or shortly petiolate; leaf blades elliptical to ovate
with short glandular hairs. Flowers 1-3 in axils, sometimes forming terminal spikes, deep violet, bracteoles
up to 6.5 mm long. Capsule linear oblong, 2- valved with 38 — 58 Seeds.

Flowers & Fuits: February -August

Exiccatus:Doumahoni BeelAnurag & AP Das0196,dated 02.02.2a% Sursuti Forest wetland,
Anurag & AP Das0431,dated 17.08.2012.

Jatus Rare.
Local Distribution Only found in one or two places of study areas.
General DistributionTropical regions oAsia,Africa andAmerica.

Hygrophila ereca (Burmanf.) HochreutingrCandollea 5: 230. 193&uellia eectaN. L. Burman,
Fl. Indica, 135. 1768; Chowdhury & Das in Pleione 8(1): 207 — 209. P3tytophila phlomoides
var. roxbughii C. B. Clarke inWallich, Pl.Asiat. Rar 3: 80. 1832. [PLATE 4.12. Figs. 59]

Perennials, Stems erect, 4 angled, bisulcate. Petiole sulcate, hispid; lamina elliptic, obovate, or oblong,
entire or slightly repund; both surfaces densely strigose, base decurrent onto petiole, entire or slightly
undulate, acute to obtuse. Flowers several clustered in leaf axils, sessile; bracteoles linear-oblong, densely
hispid-ciliate. Calyx lobes linear-lanceolate, densely white hispidciliate. Corolla purplish blue, pilose;
tube basally cylindric Stamens 4; filaments glabrous.

Flowers & Fruits:July — December

ExiccatusDash-Dargaon, Jalpaiguinurag & AP Das 31Q%lated 15.10.2013; Pani-kouri, Jalpaiguri,
Anurag &AP Das 3132dated 12.1.2013.

Jatus Rare.
Local Distribution Found only two places of study areas.
General DistributionIndia, China, Laos, Myanmdrhailand Vietnam.

Notes:This species has been first time reportetifest Bengal froriferai & Duars (Chowdhury &
Das 2014b).

Hygrophila phlomoided\Nees inwWallich, Pl.Asiat. Rar 3: 80. 1832; Prain, Beng. Plants 2: 802.
1903; CookAqua.Wetl. PI. Ind. 31, 1996.

Perennials to 1 mtall, erect. Stems 4, angled, brown strigose. Petiole hirsute; lamina elliptic, obovate, or
oblong, both surfaces hirsute, base usually attenuate and decurrent onto petiole, entire or undulate,
acute to sometimes obtuse. Flowers axillsgyeral clustered or in whorls upward; bracteoles hnear
oblong, hirsute. Calyx white hirsute; lobes lin€&rolla pubescent; lower lip oblong, sparely pilose,
Stamens 4; filaments glabrous,

Flowers & Fruits: February -August

ExiccatusDoumahoni BeeAnurag & AP Das0218,dated 02.02.2(t GajoldobaAnurag & AP
Das0352,dated 08.03.2012.

Satus Common.
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Local Distribution Throughout the study area.

General Distributionindia, China, Cambodia, Indonesia,Laos, MyanRakistan, Philippines,
ThailandVietnam.

Hygrophila polyspermgRoxbugh) T. Anderson, Joutinn. Soc. (Bot.) 9: 456. 1867; Hookgr
Fl. Brit. Ind. 4: 406. 1884, Prain, Beng. Plants 2: 801. 1903; MajyfadkrBot. Soc. Bengal 20(2):
112. 1966. CookAqua.Wetl. PI. Ind. 35, 1996]Justicia polysperm&oxbugh, Fl. Ind. 1: 19.
1832.Hemiadelphis polyspermiddees inVallich, PI.As. Rar 3: 80. 1832; Guha Bakshi, FI. Mur

Dist. 238. 1984.

Flashyweak much branched herb with creeping stems. Lamina oblong-ovate, sub-sessile, almost entire.
Flowers minute in dense terminal spikes; bracts narrowly elliptic; corolla pinkish blue, white or pale
blue, blipped. Capsules linear oblong; seeds 22 — 40, minute.

Flowers & Fruits: March -August.

Exiccatus:Mahananda Barrag&nurag & AP Das0014,dated 12.05.2010; Gajoldol®nurag
& AP Das0357,dated 08.03.2012.

Satus Abundant.
Local Distribution Throughout the study area.
General DistributionTropical regions oAsia,Africa andAmerica.

Hygrophila quadrivalvis(Buchanan — Hamilton) NeesWllich, PLAs. Rar 3: 89.1832. iA\.P. de

Candolle, Prodrl: 89. 1847; Hookeft, FI. Brit. Ind. 4: 408. 1884; Rani & Mathew in Mathdw
Tamilnadu Carnatic 3(1)1%9. 1983Ruellia quadrivalvisBuchanan-Hamiltorfrans. Linn. Soc.
London. 14: 291. 1824.

Hyperhydate or helophytes; perennial herbs. Lamina elliptic-ovate to obovate, strongly repund, slightly
hirsute on both sides. Flowers in axillary fascicles, bluish-purple; bracts herbaceous, oblong-obovate;
calyx 5-lobed, lobes lanceolate; corolla hdingb 2-lipped; stamens 4, cells unequal; ovary oblong.
Capsule longer than calyx.

Flowers & Fruits:October — January

ExiccatusMahananda Barragénurag & AP Das0319,dated 26.1.2011; Gossaihat Beenurag
& AP Das0462,dated 17.08.2012.

Jatus Common.
Local Distribution Throughout the study area.
General DistributionTropical regions oAsia,Africa andAmerica.

Hygrophila ringens(Linnaeus) R. BrowexSpreng., SysWeg. 2: 828. 1825. Cookgua.Wetl.
Pl. Ind. 34, 199&RuelliaringensLinnaeus, Sp. PI. 2: 635. 1733ain, Beng. Plants 2: 803. 1903.

Perennials, branched. Stems erect or decumbent at base, 4-angled, slightly pubescent. Petiole glabrous
lamina narrowly lanceolate to oblanceolate, base attenuate and decurrent onto petiole, entire or slightly
undulate, acute to obtuse. Flowers solitary or clustered in leaf axils, sessile; bracteoles narrowly ovate,
obtuse, margins pubescent. Calyx narrowly campanulate, lobes linear-lanceolate, grayish pubescent or
fulvous strigose, acuminate. Corolla pale purple, glabrous; lobes ovate with an obtuse apex; upper lip
elliptic, Stamens 4, included; filaments glabrous.

Flowers & Fruits:June — December
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Exiccatus:GajoldobaAnurag & AP Das0080,dated 12.09.2010; Mahananda Barr&geirag
& AP Das0305,dated 26.1.201.

Satus Common.
Local Distribution Throughout the study area.

General Distributionindia, China, Bhutan, Cambodia, Indonesia, Japan, Laos, Malaysia, Myanmar
Nepal, Pakistan, Philippiné&hailand Vietham.

JUSTICIA Linnaeus, Sp. PIl. 2. 1753

Key to the species:

la. Herbs, bracts hairy ... e, 2

1b. Undershrubs, bracts glabrous .............coooii s J..genderussa
2a. Bracts & bracteoles as long as orlongerthancalyX ...............cccceeeen. J.japonica
2b. Bracts & bracteoles shorterthan calyX ..o J.diffusa

Justicia japonicalThunbeg, Fl. Jap. 20. 1784usticia simpleX. Don, Prodrll18. 1825; Hooket,
FI. Brit. Ind. 4: 539. 1885; Prain, Beng. Plants 2: 818. 1903; Grierson & Long, Fl. Bhut. 2(3): 1288.
2001.

Prostrate or semi-erect herb&r8s angular and grooved, haswollen above the nodes. Lamina
ovate or elliptic oblong obtuse. Flowers pale-purple or whitish, in erect, axillary and terminal spikes;
bracts hairyCapsules elliptic oblong, hairy at top; seeds sub orbicular cordate.

Flowers & Fruits: August — November

Exiccatus:GajoldobaAnurag & AP Das0141,dated 12.09.2010; Gossaihat Béalurag & AP
Das0437,dated 17.08.2012.

Satus Common.
Local Distribution Throughout the study area.
General Distributionindia, Nepal, Bhutan, Sri Lanka, MyanmEnailand and Malaysia.

Justicia difusaWilldenow, Sp. PI. 1: 87. 1797; Hookér, Fl. Brit. Ind. 4: 538. 1885; Grierson &

Long, Fl. Bhut. 2(3): 1288. 200Justicia ppcumbensinnaeus, Sp. PI. 15. 1753.Prain, Beng. Plants
2:818. 1903.

Much branched, perennial diffuse hairy herbs. Lamina ovate-lanceolate, entire, acute, nerves 6 — 7
pairs. Flowers in erect terete dense spikes; bracts linear lanceolate, scarious margined; corolla pink,
brown spotted near throat. Capsules oblong, glabrous.

Flowers & Fruits: October — May

ExiccatusGossaihat BeeAnurag & AP Das0444 dated 17.08.2012; Mahananda Barrdgeirag
& AP Das0593,dated 13.1.2013.

Jatus Common.
Local Distribution Throughout the study area.
General Distributiorindia, Nepal, Bhutan, Sri Lanka, Myanmar and Thailand.
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Justicia gendaruss@&urmant., Fl. Indica 10. 1768RoxburghFl. Ind. 1: 129. 1820; Hookér,
FI. Brit. Ind. 4:532. 188%rain, Beng. Plants 2: 818. 1903; Grierson & Long, Fl. Bhut. 2(3): 1287.

2001.

Undershrubs, much branched. Stems subterete, glabrous, blackish-brown, swollen at nodes. Petioles 3
— 11 mm; lamina narrowly lanceolate, subsinuate, acute to shortly acuminate base cuneate to attenuate,
glabrous. Spikes terminal or axillary; peduncle 0.5-1.8 cm; bracts triangular; bracteoles elliptic to linear-
lanceolate, Calyx 5-lobed; lobes linear — lanceolate, apex acuminate. Corolla creamy white, cylindric.
Stamens exserted, glabrous. Ovary glabrous.

Flowers & Fruits:May — October

Exiccatus:Mahananda Barrag@nurag & AP Das0057,dated 12.05.2010; Doumahoni Beel,
Anurag & AP Das0473,dated 12.06.2013.

Satus Common.
Local Distribution Throughout the study area.

General DistributioriNative to or naturalized in Cambodia, India, Indonesia, Laos, Malaysia, Myanmar
Papua New Guinea, Philippines, Sri Larikagiland, an&ietnam; widely cultivated.

NELSONIAR. Brown, ProdrFl. Nov Holland. 1810.

Nelsonia canescen&.amarck) Sprengel in Linnaeus, Sy&g. ed. 16.1: 42. 1824. 1884; Grierson
& Long, Fl. Bhut. 2(3): 1250. 200dusticia canescerilsamarck,Tab. Encycl. Method Bot. 1: 40.
1791 .Nelsonia campestrR. Brown, Prodr=l. Nov Hall. 1: 481. 1810; Hookér, FI. Brit. Ind. 4:
394. 1885; Prain, Beng. Plants 2: 797. 1903.

Perennial, pubescent, prostrate, much brached herbs. Stems 4 angled. Lamina opposite, ovate or elliptic
lanceolate, acute. Flowers in axillary and terminal spikes; bracts linear — lanceolate, or linear than the
calyx, sepals not hairapsules oblong, glabrous.

Flowers & Fuits: February -April

Exiccatus:Doumahomi BeelAnurag & AP Das0168,dated 02.02.20% GajoldobaAnurag &
AP Das0397,dated 08.03.2012.

Jatus Common.
Local Distribution Throughout the study area.
General DistributionPantropical.

RUNGIA Nees, Planta&siaticae Rariores 3. 1832

Rungia pectinaa (Linnaeus) Nees in DCProdr 11: 469. 1847;Guha Bakshi, FI. MDist. 244.
1984 .Justicia pectinatd.innaeus inforner Cent. Il Pl. 3. 1756Rungia paviflora (Retzius)
Nees varmectinata(Linnaeus) Clarke in Hookér, Fl. Brit. Ind. 4: 550. 1985.Prain, Beng. Plants
2:821.1903.

Prostrate or procumbent orfdi$e annual herbs. Lamina variable, narrolalyceolate to narrowly
elliptic, narrowed at both ends. Spike second, compact. Flowers small, corolla bi-lipped, blue or purplish;
stamens 2. Capsules ellipsoid, compressed.

Flowers & Fruits:September — May
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Exiccatus:GajoldobaAnurag & AP Das0143,dated 12.09.2010; Mahananda Barrdgejrag
& AP Das0323,dated 26.1.201.

Jatus Common.
Local Distribution Throughout the study area.
General Distributionindia, Sri Lanka, Bangladesh, Myaniidepal, and Malaysia.

LABIA TAE A. Jissieu, Gen. PI1D. 1789nom. cong.nom. alt: LAMIACEAE ]
Key to the Genera:

1a. Plants NON-aromatiC .......c.vvuiuiieiie e e e e e e 2

1b. Plants aromatic; stem 4-angled; leaves opposite ..............oecviiveeeeeeennnnd Ocimum

2a. Herbs, annual; flowers verticillasters, sometimes spicate ......... ............... 3

2b. Shrubs, perennial; flowers in spreading panicles .............................Cleradendrum

3a. LeaveS INWROIIS . ... e e e eaaens Pagostemon
3D. LeaveS OPPOSITE ....ve et et e e e e 4

4a. Plants £ 1 m tall; stem woody; corolla purple to pink ...............cccee..eeee. L Anisomeles
4b. Plants £ 30 cm tall; stem herbaceous ...... ....coooi i Leucas

ANISOMELES R. Brown, ProdrFl. Nov Holland. 503. 1810

Anisomelis indicdinnaeus, Sp. Pl. 571. 1753; Bora & Kumglor. Div. Assam. 267. 2003.
Anisomelis ovat®. Brown inAiton, Hort. Kew 3: 364. 181, Hookerf., Fl. Brit. Ind. 4: 672. 1885;
Prain, Beng. PI. 2: 853. 1903. Kanjilal et al. Ads. 3: 521. 1939.

Erect, pubescent, shrubs, sparingly branchtech §uadrangulakamina ovate, acute, sub-cordate at
base, pubescent. Flowers in axillary whorls; bracts linear; corolla purple to pink. Nutlet broadly ovoid,
black, shining.

Flowers & Fruits: September — March

Exiccatus:GajoldobaAnurag & AP Das0102,dated 12.09.2010; Mahananda Barrdgejrag
& AP Das0562,dated 13.1.2013.

Satus Common.
Local Distribution Throughout the study area.
General Distributionindia, temperat@sia andAustralia.

CLERODENDRUM Linnaeus,Sp. PI. 2: 637. 1753
Key to the species:

la. Leaves opposite, petiolate; lamina rounded-ovate to elliptic, glarmiilbascent ...............
............................................................................................................ C..infartunatum

1b. Leaves whorled, sub-sessile, lanceolate-oblong, glabrous .....................C..indicum

Clerodendrum indicunm(Linnaeus) O. Kuntze, Re@en. 586. 189Kiphonanthus indickinnaeus,
Sp. Pl 109. 1753 lerodendum siphonanthudR. Brown inAit. F., Hort. Kew 4: 65. 1812;
Hookerf., Fl. Brit. Ind. 4: 593. 1885; Haines, Bot. Bihar & Orissa pt7122. 1922; Moongysuppl.
Bot. Bihar & Orissa 121. 1950.
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Tall, glabrous shrub. Leaves whorled, sub-sessile, lanceolate-oblong; bracts raddish when young. Calyx
5 fid, glandular; corolla white. Nutlets 4, with persistent bright red enlarged calyx.

Flower & Fruits: June — February

Exiccatus:Doumahoni BeelAnurag & AP Das0205,dated 02.02.201

Satus Common.

Local Distribution Throughout the study area.

General Distributionindia, Bangladesh, Sri Lanka, Myanpidepal, S. China, Malaysia.
Clerodendrum infortunatumLinnaeusSp. PIl. 637. 1753; Prain, Beng. PI. 2: 835. 1903.
Clerodendum viscosuriventenat, Jord. Malnh. 25. 1803.

Vernacular Namédhant(Bengali)

Terrestrial invaders; erect, bushgdershrubs. Lamina ovate to elliptic, denticulate, glandRaaicle
terminal. Calyx with 5 toothed, red in fruit; corolla white; stamens 4, exerted; ovary 4 lobed. Drupes
globose.

Flower & Fruits: January — September

Exiccatus:Mahananda Barrag@nurag & AP Das0041,dated 12.05.2010; Gajoldolfurag
& AP Das0687,dated 03.09.2014.

Satus Common.
Local Distribution Throughout the study area.
General Distributionindia, Sri Lanka, Myanmgahustralia and China.

LEUCAS R. Brown,ProdrFl. Nov Holland. 504. 1810

Leucas Indica(Linnaeus) R. BrowexVatke, in OesterBot. Zeits. 25: 95. 1875. Panda & Das, Fl.
Sambalp., 301. 200deonuus indicud.innaeus, Syst. ed 10t@1. 1760Leucas linifolialRothmaler)
Sprengel, Syst. 2: 743. 1825; Prain, Beng. PI. 2: 856. 1903.

Vernacular Namdanda-kalas

Erect, much branched herb&i8 quadriangulak.eaves opposite, linear — lanceolate, distantly serrate.
Flowers in verticillaster; corolla bilabiate, white; stamens didynamous; carcerules black.

Flowers & Fruits: August — February

Exiccatus:Mahananda Barrag@nurag & AP Das0021,dated 12.05.2010; Gajoldolfxqurag
& AP Das0091,dated 12.09.2010.

Satus Abundant.
Local Distribution Throughout the study area.

General DistributionIndia, Bangladesh, Sri Lanka, Myanmdialaya, China, Nepalemperate
Asia andAustralia.

OCIMUM Linnaeus, Sp. Pl. 2: 597. 1753

Ocimum basilicunLinnaeus, Sp. Pl. 597. 1753; HookeFl. Brit. Ind.4: 608. 1885; Prain, Beng.
Pl. 2: 842. 1903; Haines, Bot. Bihar & Orissa P1.128. 1922; Moongysuppl.Bot. Bihar & Orissa.
122. 1950. Panda & Das, Fl. Sambalp., 300. 2004.
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Erect, strongly aromatic much branched hertesn@ angled. Lamina ovate-lanceolate, entire, hairy
Flowers in whorls; corolla whitish-pink, bilabiate, stamens 4. Nutlets 4, black.

Flowers & Fruits: April — August

Exiccatus:Mahananda BarragAnurag & AP Das0039,dated 12.05.2010.
Satus Common.

Local Distribution Throughout the study area.

General Distributionindia, warmer parts @fsia,Africa andAmerica.

POGOSTEMON Desfontaines, Mém. Mus. Hist. Nat. 2: 154. 1815
Key to the species:

1a. Leaves OPPOSITE . ..uvve et s e e eee e e e eaeea e P. auricularius

1b. Leaves inWhOrl ..o e 2

2a. Sem rust-colored, glandular pilose ........ oo i R.linearis

2b. Stemgreenorredand White ........ ..o e 3

3a. Sepals in fruits stellately spreading, disclosing the nutlets ..........................R.stellatus
3b. Sepals in fruits erect or incurve, not disclosing the nutlets ........................R pumilus

Pogostemon auriculariugLinnaeus) HasskarTjjdsch. Nat. Geschied. 10: 127. 18A8ntha
auricularia Linnaeus, Mant. Pl., ed. 1, 81. 178sophylla auricularigLinnaeus) Blume BijdiFI.
Ned. Ind. 14: 826. 1826; Prain, Beng. PI. 2: 850. 1903.

Annual herbs. @ms 0.4 — 2 m tall, prostrate basalboting at nodes, hirsute. Leaves subsessile;
lamina oblong to ovate-oblong. Spikes 6 — 18 cm, apex caudate-acuminate; bracts ovate-lanceolate, as
long as corolla; calyx campanulate, glabrous, yellow glandular; corolla purplish to white; stamens much
exserted. Nutlets brown, subglobose.

Flowers & Fruits: April — November

Exiccatus:Kathambari Barragénurag & AP Das0686,dated 03.09.2014.

Satus Common.

Local Distribution Throughout the study area.

General Distributionindia, Bangladesh, Bhutan, Nepal.

Pogostemon linearigBentham) Kuntze, Revis. Gen. PI. 2: 530. 188&ophylla linearientham,
Prodr [A.P. de Candolle] 12: 157. 1848. [PLATE 4.11. Figs. 53]

Annual, erect or decumbent herbs. Stems rust colored, glandular pilose. Leaves in whorls; lamina linear-
lanceolate, papergdaxially puberulent, abaxially glandular pubescent on midrib otherwise glandular
Spikes upto 5 cm long, base interrupted; bracts lanceolate; calyx narrowly campanulate, teeth suberect;
corolla violate-pink, limb subequally 4-lobed; stamens much exserted; filaments bearded.

Flowers & FruitsNovember — Marh

Exiccatus:Mahananda Barrag&nurag & AP Das0606,dated 13.1.2013.
Satus Rare.

Local Distribution In only one or two wetlands of the study area.
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General Distributionindia, China.

Pogostemon pumilugGraham) Press in Bull. Brit. Mus. (Natural History). 10, 1: 74. 1982. Cook,
Aquat.Wetl. PI. Ind. 225. 1995. [PLATE 4.11. Figs. 55]

Helophyte; annual herbs. Leaves in whorls of 2 — 6; lamina linear to linear lanceolate, sessile, densely
gland-dotted belownflorescence a continuous terminal spike, verticillasters many-flowered. Bracts
purplish, deciduous; calyx purplish with 5 equal teeth, campanulate; corolla pink to lilac, scarcely bilabiate;
staminal filaments densely hairy; style deeply 2-lobed. Nutlets pale brown, ovoid.

Flowers & Fruits: September — January

Exiccatus:Mahananda Barragénurag & AP Das0608,dated 13.1.2013; Doumahoni Beel,
Anurag & AP Das0682,dated 03.09.2014.

Jatus Less common.

Local Distribution Throughout the study area.

General Distributionindia, Bangladesh, Bhutan, Nepal, Burma.

Pogostemon stellatudoureiro) Kuntze,Revisio Generum PI. 2. 188dsteralis stellatédloureiro)
Panigrahi in Phytologia 32: 474. 1976. Murata in B€ESud. 14: 86.1976. Hasd al, Fl. Nep. 3:

154. 1982Mentha stellatd_oureiro, Fl. Cochinch. 2: 361. 19Mysophylla verticillataBentham
in Wallich, Pl.As. Rar 1: 30. 1830; Hookdr, FI. Brit. Ind. 4: 639. 1885; Prain, Beng. PI. 2: 850.

1903. [PLATE 4.11. Figs. 54]

Aquatic, fleshyerect, branched herbs. 4 — 6 leaves in whorls. Flowers minute, in very dense, terminal
long, tomentose or villose spikes. Sepals 5; petals 4-fid, minute; stamens 4, subequal; carpels connate
in 4-partite ovary; styles 2-fid. Nutlets 4, ovoid, smooth, dry

Flowers & Fruits:November — February

Exiccatus:Mahananda Barrag&nurag & AP Das0317,dated 26.1.2011.
Satus Abundant.

Local Distribution Throughout the study area.

General Distributionindia, Bangladesh, Sri Lanka, Myanimidalaysia, China, Nepalemperate
Asia andAustralia.

LINDERNIACEAE Borsch, Kai Mill. & Eb.Fisch.Pl. Biol. (Stuttgai@{1): 76. 2005

LINDERNIA Allioni, Mélanges Philos. Math. Soc. Rdwrin 3: 178.t. 5. 1766
Key to the species:
la. Plants generally erect when mature with normal growth, lower branches sometimes

decumbent and rooting from nNodes  .......coooiii i 2
1b. Plants generally prostrate, mat forming, rooting fromnodes ...................... 6
2a. Lower leaves (at least) petiolate, succulent ..............ccccoiiiiiiiii 3
2D, LeaVveS SESSIl. ... .t 5
3a. Stem with long hispid white hairs; corolla bluish ..................................L. palustris

3b. Stem glabrous; corollawhite ... 4
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4a. Lamina ovate-oblong, crenate .............ccooiiiiiiiii L. multiflora
4b. Lamina oblong, sharply serrate, serrations long aristate .......................... L. ciliata
5a. Lamina linear-oblong, serrulate.................ccovii i, L. oppositifolia
5b. Lamina ovate-attenuate, Serrate...........c.oevvviiiiiiiieiiiieeeeeeeee e e L..parviflora
6a. Lamina cordate at base; perfectstamens4..........cccccovvvviiiiinnnne. L. .codifolia
6b. Lamina otherwise; perfect Stamens 2 0r4..........co.ovvieiiiiiiiiiniieieieeene 7

7a. Laminaentire.........ccoveiiiie i i e st e e e e e eeeeeeee 0 L PYXiDaria
7h. Lamina Serrate Or CrENALE ........couviieiie it et et e e e 8

8a. Capsule globose ... 9

8b. Capsule cylindric or ovate cylindriC ............cooviiiiiiie e 10

9a. Stamens long exserted; plantS green .............vvvviiiiiiiiieer e L. pusilla
9b. Stamens inserted; plants purplish at least at nodes and petioles ....... L. crustacean
10a. Fertile StameNS 4 ... e L..anagalis
10b. Fertile Stamens 2. e 11

11a. Lamina (lower leaves) obovate or oblanceolate ............................. 12

11b. Lamina ovate-lanceolate; corolla red/ purple, 2 convex linea at the thicoli/ssopoides
12a. Lamina obovate; corolla white/ bluish with purple spot at the throat .. L. ratundifolia
12b. Lamina oblanceolate; corolla bluish with two yellow elevated lines at the thtoaintipoda

Lindernia crustacea(Linnaeus) FMueller, CensAustral. Pl. 97. 1882; Pennell, Scroptest.
Himal. 29. 1943; Guha Bakshi, FI. MWist. 227. 1984Capraria crustaced.innaeus Mant. 87.
1767.Vandellia custaceaBentham Scroph Ind. 35. 1835; Hookefl. Brit. Ind. 4: 279. 1884;
Prain, Beng. PI. 2: 768. 1903.

Diffusely branched, annual, prostrate, erect when small, glabrous herbs. Lamina shortly petiolate, serrate,
ovate-lanceolate, glabrous. Flowers solitaryllary, glabrous or minutely pubescent; calyx tubular
shortly 5 lobed, corolla blue, purple or liliac, glabrous. Capsules oblong-ovoid to sub globose, obtuse,
pale brown; seeds pale orange, scrobiculate.

Flowers & Fuits: August — January
Exiccatus:GajoldobaAnurag & AP Das0112,dated 12.09.2010.
Satus Abundant.

Local Distribution Throughout the study area.

General Distributionindia; Tropics and old world, Sri Lanka.

Lindernia parviflora (Roxbugh) Haines, Bot. Bihar Oris. 635. 1922; Pennell, Scrdfast Himal.
29. 1943; Santapau in JoBombay Nat. Hist. Soc. 49: 38. 1950; Codfgua.Wetl. PI. Ind. 357.
1996. [PLATE 4.10. Figs. 47]

Marshy annual, erect herbs with tetrangular stem. Leaves opposite, sessile, ovate-lanceolate, base
attenuate. Inflorescence axillary or termianal raceme. Corolla bilabiate, white; stamens 2, staminode 2.
Capsule cylindrical to elliptic longer than calyx.

Flowers & Fruits: August — May
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Exiccatus:Gossaihat BeeAnurag & AP Das0252,dated 14.07.201

Satus Abundant.
Local Distribution Throughout the study area.
General DistributionTropical part oAsia andAfrica.

Lindernia cordifolia(Colsmann) Merrill, Enum. Philip. Pl. 3: 437. 1923; Mukherjee,.Jodr Bot.

Soc. 24. 132. 1945; Chatterjee & Bharadwaja, Bull. Bot. Soc. Beng. 9(2): 144 Gr@%56la

cordifolia Colsmann, ProdDesc. Grat. 15. 1793. Bentham, Scroph. Ind. 37. 1835; HagXer
Brit. Ind. 4: 282. 1884; Prain, Beng. PI., 2: 769. 1903.

Marshy annual, difused herbs with root from lower node. Lamina ovate-oblong, base cordate, sub
sessile; flower axillarysolitary; corolla bilabiate, white — pale blue; staments 4, didynamous, all perfect.
Capsule linear-lanceolate with persistent style; seeds ellipsoid.

Flowers & Fruits:July — January

Exiccatus:Mahananda Barrag@nurag & AP Das0616,dated 13.1.2013.
Jatus Rare.

Local Distribution In one or two wetlands of the study area.

General Distributionindia, Sri Lanka, Borneo and China.

Lindernia oppositifolia(Retzius) Mukerjee, Jound. Bot. Soc. 24: 134. 1945; Bennet, JBombay
Nat. Hist. Soc. 62: 600. 1966; Codiqua.Wetl. PI. Ind. 357. 199&ratiola oppositifoliaRetzius,
Obs. 4: 8. 178@onnaya oppositifoili&pr, syst.1: 41. 1825; Hooker FI. Brit. Ind.4: 286. 1884.

Vandellia oppositifoligHaines, Bot. Bihar Oris. 4: 634. 1922. PLATE 4.10. Figs. 49]

Annual, erect herbs. Stem quadriangular; lamina sessile or subsessile, linear-oblong, obtuse, serrate or
serrulate, narrowed down at base. Flowers usually spldeely passing into terminal racemes; pedicels
long. Capsules long, linear-oblong. Seeds minute.

Flowers & Fruits: August — December

Exiccatus:Mahananda Barrag@nurag & AP Das0622,dated 13.1.2013;Kathambari Beel,
Anurag & AP Das0701,dated 03.09.2014.

Satus Common.
Local Distribution Throughout the study area.
General Distributionindia, Nepal, Bhutan.

Lindernia multiflora (Roxburgh) Mukherjee in Jois 24: 131. 1945; Philcox in Kew Bull. 22: 36.
1938; CookAqua.Wetl. PI. Ind. 360. 199®orenia multifloraRoxbugh, Fl. Ind. 3: 96. 1832.
Vandellia multiflora(Roxbugh) G Don, Gen. Syst. 4: 549. 1838; HookeFl. Brit. Ind. 4: 280.
1884; Prain, Beng. PI. 2: 768. 1903.

Marshy annual, erect, succulent, glabrous herbs. Leaves petiolate, ovate-oblong, base obtuse.
Inflorescence racemose; flowers bisexual; corolla bilabiate, white; calyx segment partite to the base,
shorter than capsule. Capsules orbicular

Flowers & Fuits: June -April
Exiccatus:Doumahoni BeelAnurag & AP Das0198,dated 02.02.2011
Satus Rare.
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Local Distribution Only in one wetland of the study area.
General DistributionTropicalAsia including India.

Lindernia pusilla(Willdenow) Boldingh, Zakfl Landbouwster Java 165. 1916; CAgkia.Wetl.

Pl. Ind. 358. 199&ratiola pusillawilldenow, Sp. PI. 1: 105. 179%elago pusilldhunbeg, Prodr

Pl. Cap. 99. 1800/andellia scabraBentham, Scroph. Ind. 36. 1835; HookgF!. Brit. Ind. 4: 281.
1884; Prain, Beng. PI. 2: 768. 1908tenia hita (Cham. & Schlecht.) Pennell, Jolimold Arb. 24

250. 1943; Mukerjee, Jaundian Bor Soc. 24: 131. 1945.

Slender diffused or prostrate herbs. Lamina sessile or sub-sessile, braoadly ovate, obtuse or rounded
at apex, serrate or crenate. Flowers terminal, which latet come toaxillary position; peduncle 5—-8 cm
long. Capsule globose.

Flowers & Fuits: August — December

Exiccatus:Mahananda Barragénurag & AP Das0617,dated 13.1.2013; Kathambari Beel,
Anurag & AP Das0698,dated 03.09.2014.

Satus Common.
Local Distribution Throughout the study area.
General Distributionindia and SoutheaAsia.

Lindernia anagallis(Burmari.,) Pennell in JouArn. Arbor. 24: 252. 1943; Mooneguppl. Bot.
Bihar & Oris. 100. 1950; Coolk\qua.Wetl. PI. Ind. 351. 1996; Panda & Das, Fl. Sambalp. 252.
2004.Ruellia anagallisN. Burnan., fl. Ind. 135. 1768andellia penunculat®entham, Scorph.
India. 37. 1835; Hookef., FI. Brit. Ind. 4: 282. 1884; Prain, Beng. PI., 2: 769. 19@8dellia
cordifolia (Colsmann) Gon, Gen. Syst. 4: 549. 1838; Haines, Bot. Bihar & Oris. p61U. 1922;

Mooney Suppl. Bot. Bihar & Oris. 94. 1950. [PLATE 4.10. Figs. 46]

Annual, stem creeping rooting at lower node, ascending, branched herbs. Leaves subsessile or shortly
petiolate; lamina linedanceolate, ovate, serrate. Flowers solitatjlary. Calyx deeply 5 lobed, corolla
white to pale purple. Capsule cylindrical, acuminate, glabrous.

Flowers & Fruits:January — February

ExiccatusDoumahoni BeeAnurag & AP Das0199,dated 02.02.20t GajoldobaAnurag & AP
Das0709,dated 03.09.2014.

Satus Abundant.
Local Distribution Throughout the study area.
General Distributionindia, Sri Lanka, Malaya, Indonesia, Siam, China, Philippines islands and Java.

Lindernia palustrisA. Chowdhury M. Chowdhury &A.P Das,sp. nov[Plate No. 4.2]

Annuals, marshy herbs, upto 20 cm fabots fibrous, fascicled. Stems suberect-erect or prostrate
basally and rooting from lower nodes then ascending, many branched, densely hirsute, 4-angled. Leaves
opposite, sessile or petiole minute wide, lamina ovate-cordate, base cuneate to rounded, 1.2—-1.6 X
0.8 -1 cm, densely pubescent on both surfacea, margin obscurely to sharply serrate or subentire, ape>
acute to rounded. Flowers axillary and solitary or in short apical racemes. Pedicel 8l8rdei5

cm, densely haingCalyx urnlike, 3—5 mm, shallowly lobed; lobes triangolaate, outside and outside

ridges sparsely red granular haiprolla purple-voilet,6 — 8 mm; tube slightly longer than calyx; lower
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lip 3-lobed, middle lobe larger and slightly longer than upper lip; upper lip ovate, sometimes shallowly
2-lobed. Stamens didynamous. Gyenocioum 5—6 mm, Style long, glabrous, style bifid, ovary oblong
sparsely hairyCapsule broadly ellipsoid, almost as long as persistent calyx. Seeds pale yellow-brown,
subglobose, scrobiculate.

Flowers & Fruits: September — December

ExiccatusType: INDIA: NearbyTeesta Bridge, Jalpaiguest BengalChowdhuy etal., 01543,
dated 13.1.2014 (Holotypus: CAL). Roadside ditches, NBU gate no. 1, Darje#liesf, Bengal,
Chowdhuryet al, 01653, dated 15.12.2014 (Paratypus: NBU)

Jatus:Rare.
Local Distribution:In only two places of the study area.

General Distributionindia [sub-Himalayan terai of Darjeeling and Jalpaiguri distifest Bengal.

Lindernia pyxidariaAllioni, Misc. Maxim 3: tab. 5: 178. 1766; Mukhrjee, Jolmd. Bot. Soc. 24:
113. 1945; Datta & Majumdar Bull. Bot. Soc. Beng. 20(2): 108. 1967; Gaplg.Wetl. PI. Ind.
358. 1996Gratiola integrifoliaRoxbugh, Fl. Ind. 3: 137. 183%andellia eectaBentham Scrop.
Ind. 36. 1835; Hooke, Fl. Brit. Ind. 4: 281. 1884.

Annual, glabrous branched herbs. Leaves opposite, lamina sessile, elliptic to oblong, obtuse, entire.
Flowers axillarysolitary pedicels, slender; calyx polysepalous, corolla bilabiate, white; stamens 4, all
perfect, didynamous. Capsules broadly ellipsoid. Seeds many

Flowers & Fruits:June — January

ExiccatusDoumahoni BeeAnurag & AP Das0477 dated 12.06.2013; Kathambari Bégiurag
& AP Das0707,dated 03.09.2014.

Satus Common.

Local Distribution Throughout the study area.

General Distributionindia and Polynesia.

Lindernia antipoda(LinnaeusAlston inTrim. Handb. Fl. Ceyl. Suppl. 6: 214. 1931; Codfua.

Wetl. Pl. Ind. 352. 199@Ruellia antipodd.innaeus, Sp. Pl. 635. 1753onnaya vesnicifolia
(Retzius) Sprengel, Syst. 1: 41. 1824; Hodketl. Brit. Ind.4: 285. 1884PLATE 4.10. Figs. 45]

Diffusely branched, annual, erect or prostrate, glabrous herbs, sometimes rooting at base. Leaves sessile
ovate-oblong, oblanceolate, glabrous. Pedicel glabrous; calyx deeply 5 lobed; corolla pale purple and
white. Fertile stamens 2, posterior; 2 staminodes anterior; Capsule cylindrical, acuminate.

Flowers & Fruits: July — September

Exiccatus:Kathambari BeeAnurag & AP Das0710,dated 03.09.2014.
Satus Common.

Local Distribution Throughout the study area.

General Distributionindia, China, Java, Philippines

Lindernia ciliata (Colsmann) Pennell, Brittonia. 2: 182. 1936; Cdudia.Wetl. PI. Ind. 352.
1996Gratiola ciliata Colsmann, ProdDescr Gratiol. 14. 1793.
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PLATE —4.2: A. Plant in the habitaB. Shoot tip with flower and flower-bud€. Calyx
split open;D. Hairs on ridgesE. Flower just after blooming (corolla deep coloyresd
Old flower (corolla light coloured)
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Annuals, erect or diffuse herbs, sometimes rooting from last node. Leaves sessile or short petiolate;
lamina oblong to lanceolate-oblong, glabrous, apex acute to obtuse. Racemes terminal; bracts lanceolate;
calyx lobes narrowly lanceolate; corolla light purple or white; fertile stamens 2, posterior; reduced
stamens 2, anterior; style as long as fertile stamens. Capsules cylindric.
Flowers & Fruits:May — January

ExiccatusGossaihat BeeAnurag & AP Das0254 dated 14.07.2at Mahananda Barrag&nurag
& AP Das0618,dated 13.1.2013.

Satus Less common.
Local Distribution Throughout the study area.

General Distributionindia, China, Japan, Cambodia, Laos, Malaysia, Myarithdippinesyietnam.
N Australia.

Lindernia hyssopioide¢Linnaeus) Haines, Bot. Bihar Orissa 4: 666. 1922; Cahgka.Wetl. PI.
Ind. 354. 19965ratiola hyssopoidekinnaeus, Mant. PI. 174. 1771. [PLATE 4.11. Figs. 51]

Helophyte; annual, decubent herbs. Stems erect or somewhat ascending, simple, striate, glabrous.
Leaves sessile, subamplexicaul; lamina narrowly ovate to ovate-lanceolate, 5-15 x ca. 4 mm, glabrous,
magin entire or with 2 or 3 pairs of inconspicuous small teeth. Flowers in axils of upper leaves, solitary
Calyx lobes lanceolate; corolla red, purple, or white, with 2 convex lines at throat; fertile stamens 2,
posterioy staminodes 2; style short, apex 2-lamellate. Capsule narrowly ovoid.

Flowers & Fruits:June — November
Exiccatus:Mahananda Barrag&nurag & AP Das0619,dated 13.1.2013.
Satus Common.
Local Distribution Throughout the study area.
General Distributionindia, China, Sri Lanka, Indonesiégtnam.
Lindernia rotundifolia(LinnaeusAlston, Handb. Fl. Ceylon 6 (Suppl.) 214. 1931; Céaya.
Wetl. PI. Ind. 358. 1996&5ratiola rotundifoliaLinnaeus, Mant. PI. 2: 174. 1771.
[PLATE 4.9. Figs. 44]
Trailing annual herb.t8m green, rooting at lower part of all nodes, glabrous. Leaves sessile, palmately
nerved; lamina elliptic, ovate, or obovate; base cuneate to rounded; margin serrate; apex acute or
obtuse. Flowers solitary in axils; pedicels generally alternate. Calyx 5 segmented zygomorphic or irregular

Corolla white or light blue with purple spot on throat. Stamen 4, 2 fertile & 2 staminodes. Ovary
ellipsoid. Capsule ovate to ellipsoid. Seeds yeltislong.

Flowers & Fruits:July — November

Exiccatus:Mahananda Barragénurag & AP Das0054,dated 12.05.2010; Kathambari Beel,
Anurag & AP Das0725,dated 03.09.2014.

Satus Abundant.
Local Distribution Throughout the study area.
General Distributionindia, Srilanka, Madagascar

LENTIBULARIACEAE RichardFl. Paris. 1: 26. 1808
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UTRICULARIA Linnaeus, Sp. Pl. 1:18. 1753

Key to the Species:
laAll leaves divided into narrowly linear or capillary segments; suspended aquatics ... 2
la. Submerged leaves narrowly segmented; arial leaves entire, linear to obovate or orbicular;

emergent aquatics or helophytes ..... ..., 4
2a. Peduncle without floats; flowers on long rachis .................... U..gibbosavar. exoleta
2b. Peduncle with several floats; flowers on long rachis ...... ..........ccooiien . 3
3a. Corolla yellow; capsules sub-globose ...........c.cc. coiiiii i U. aurea
3b. Corolla pale yelloywiolet-spotted; capsules globose ..............U.inflexavar. stellaris
4a. Bracts subtending flowers, attached at some point above the base .... ............. 5
4b. Bracts subtending flowers attached atthe base ................ ..o 6
5a. Lamina linear to narrowly obovate, vein 1; scales numerous ................. U..caerulea
5b. Lamina reniform, orbiculaveins dichotomously branched; scales few.......! U. striatula
6b. Raceme stalk twining; pedicels deflexed infruit ......... ........................ll.scandens
6a. Raceme stalk not twining; pedicels remain erectin fruit .............................U..bifida

Utricularia striatula Smith in Rees, Cycl. 37:17. 1818; Coéljua.Wetl. PI. Ind. 245. 1995;
Grierson & Long, Fl. Bhut. 2(3): 1337. 20Q1tricularia striatula var. minor Ridl., Trans. Linn.
Soc. London, Bot. 9: 122. 1916.

Perennial herbs. Subnged leaves and stolons capillaiynple Traps on leaf-segments stalked, ovoid,
deeply 2-cleft, fringed with multicellular stipitate glariisal leaves numerous in rosette from peduncle
base and stolons, subsessile to petiolate; lamina obovate to orBeackmes erect, peduncle terete,
glabrous; bracteoles similar to bract but slightly smaltawer lobe of calyx oblong-elliptic; corolla

white or violet; filaments straight, anther-thecae distinct; ovary ovoid to depressed globose; style very
short. Capsules globose.

Flowers & Fruits:June — November

Exiccatus:Mahananda Barrag@&nurag & AP Das0613,dated 13.1.2013.

Satus Less common.

Local Distribution In few wetlands of the study area.

General DistributionSEAsia, Papua New Guinea, tropiédiica, Indian Ocean islands @hdaman
Islands); moist rock-walls in hilly areas of Darjeeling Himalaya

Utricularia aureaLoureiro, Fl. Cochinch. 26. 1790; Codiqua.Wetl. PI. Ind. 235. 1995; Grierson
& Long, Fl. Bhut. 2(3): 1339. 200U. flexuosa/ahl, Fnum. PI.1: 198. 1804; HookerF. Brit. Ind.
4:329. 1884. [PLATE 4.14. Figs. 73]

Herbs, stolons much branched. Leaves submerged; whorled, multifid into filiform segments, interspersed
with bladders. Flowers pedicelate in erect slender racemes; bracts basifixed. Calyx lobes ovate, enlarged
in fruits; corolla yellowCapsules globose.

Flowers & Fruits:September — January
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Exiccatus:GajoldobaAnurag & AP Das0106,dated 12.09.2010; Kathambari Beshurag &
AP Das0694,dated 03.09.2014.

Satus Abundant.
Local Distribution Throughout the study area.
General DistributionSEAsia, Papua New Guineaystralia; throughout the Bengal-plains.

Utricularia scandensBenjamin, Linnaea 20: 309. 1847. CoAkua.Wetl. PI. Ind. 243. 1995;
Prain, Beng. PI. 2: 781. 1903. wallichianaWight, Icon. PI. Ind. Orient. 4. 1850.

[PLATE 4.14. Figs. 74]

Annual herbs. ®lons capillarybranchedlraps on leaf segments and stolons stalked, globose. Lamina
narrowly linearRecemes erect or twining, 3 — 8 flowered, glabrous; peduncle terete but somewhat
angular; bracts basifixed, broadly ovate-deltoid. Pedicels suberect, filiform, winged; bracteoles basifixed,
narrowly linear to subulate. Calyx lobes ovate to elliptic. Corolla ydthover lip suborbicular; filaments,
straight; ovary ovoid, dorsiventrally compressed; style short. Capsules ovoid.

Flowers & Fruits:June — October

Exiccatus:Gossaihat BeeAnurag & AP Das0440,dated 17.08.2012; Kathambari Beel,
Anurag & AP Das0697,dated 03.09.2014.

Satus Rare.

Local Distribution In one or two wetlands of the study area.

General DistributionAfrica, SEAsia, Papua New GuineaAistralia.

Utricularia bifida Linnaeus, Sp. PI. 1: 18. 1753; Prain, Beng. PI. 2: 781. 1903; Grierson & Long, Fl.
Bhut. 2(3): 1340. 2001. Cookgua.Wetl. PI. Ind. 236. 1995.

Annual herbs. Leaves and stolon branches capiflagt leaves arises from stolons, petiolate, one
nerved, lineairaps ovoid, subulate. Peduncle erect, glabrous. Flowers 1 — 10, pedicelstsieadisr
winged. Capsules broadly ellipsoid; seeds obliquely obovoid.

Flowers & Fruits:June — January

Exiccatus:Gossaihat BeeAnurag & AP Das0446,dated 17.08.2012.

Jatus Common.

Local Distribution Throughout the study area.

General DistributionSEAsia, NAustralia, Pacific islands

Utricularia caerulea Linnaeus, Sp. Pl. 1: 18. 1753; Codiqua. Wetl. PI. Ind. 237. 1995.
Utricularia albina Ridl., Fl. Malay Penin. 2: 493. 1923.

Annual herbdArial leaves 1 nerved, petiolate, obovataps ovoid, dimorphic. Peduncle erect, glabrous
above. Flowers 1 — 20 or more, distant to congested. Corolla white or yellowish to pinkish. Capsules
globose or ellipsoid; seeds obovoid.

Flowers & Fruits:June — February

Exiccatus:Mahananda Barrag@nurag & AP Das0614,dated 13.1.2013.
Jatus Rare.

Local Distribution Only in one wetland of the study area.
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General DistributionIndia,Australia, MadagascdPacific islands.

Utricularia gibbosasubspexolet (R. Brown) PTaylor, Mitt. Bot. Saat. Munchen 4: 101. 1961 &
Kew Bull. 18(1): 204. 1954Jtricularia exoletaR. Brown, Prodr430: 1810; Hookel, Fl. Brit.
Ind. 4: 329. 1884, Prain, Beng. PIl. 2: 781. 190Bicularia gibbaLinnaeus, Sp. PI. 1: 18. 1753;
Cook,Aqua.Wetl. Pl. Ind. 239. 1995.

Pleustophyte; small herbs, usually floating at matuitjons very slendekeaves variable, sparsely
filiform simple or divided with capillary segments; spur of corolla conical, obtuse. Capsules globose;
seeds orbiculafiat.

Flowers & Fruits: September — January

Exiccatus:Kathambari BeeAnurag & AP Das0696,dated 03.09.2014.

Jatus Common.

Local Distribution Throughout the study area

General DistributionSEAsia,Africa, tropicalAmerica, Europe, N & 8merica, Pacific islands.

Utricularia inflexa ForsskalFl. Aegypt.-Arab. 9.1773Jtricularia inflexaForsskalvarstellaris
(Linnaeud.) P Taylor, Mitt. Bot. Saat. Munchen 4: 96. 1961 & Kew Bull. 18: 204. 198#icularia
stellarisLinnaeud., Suppl. 86. 1781; Hookér FI. Brit. Ind. 4: 328. 1884.

Pleustophyte; herbs with exposed scapes, supported on whorls of spongy floats. Leaves highly dissected.
Flowers in aerial racemes; calyx enlarged in fruits; corolla yellow or cream-coloured. Capsules globose.

Flowers & Fruits: September — January
Exiccatus:GajoldobaAnurag & AP Das0092,dated 12.09.2010.
Jatus Rare.

Local Distribution In one or two wetlands of the study area.
Distribution: Africa, Asia,Australia.

PHRYMACEAE SchauerProdr 11: 520. 1847

MAZUS Loureiro,Fl. Cochinch. 385. 1790

Mazus pumilugBurmant.) van Steenis in Nova guinea n. sect.9: 31. 198i8elia pumilaBurman

f., Fl.Ind.186. t. 60f. 3. 1768; Panda & Das, Fl. Sambalp. 254. 2M&kus rugosukoureiro, Fl.
Cochinch. 385. 1790; Hooker FI. Brit. Ind. 4: 259. 1884; Prain, Beng. Pl. 2: 759. 1903; Haines,
Bot. Bihar & Orissa pt. 1V621. 1922.

Annual, fleshyprocumbent to sub-erect herbs; stems very sparingly eglapdblenulent throughout
and with sparse sessile glands in inflorescence. Lamina unlobed at base, entire, shallowly dentate or
crenate above. Racemes 2-flawered; corolla white or bluish. Seeds with two tiny projections.

Flowers & Fuits: Almost throughout the year

Exiccatus;Mahananda Barrag@&nurag & AP Das0067,dated 12.05.2010; Doumahoni Beel,
Anurag & AP Das0712,dated 03.09.2014.

Satus Common.
Local Distribution Found in almost all wetlands of the study area.
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General Distributiontndia, MayanmamMalaysiaAfghanistan, China, Japan, Java, Philippines.

PLANTAGINACEAE A. JussieuGen. P1.89. 1789
Key to the Genera:

la. Bractioles absent; leaves hetero- or mono-philous ...............ccceeeee Limnophilla
1b. Bractioles present; leaves monophilous ...... ........ccooviiiiiiinn . 2

2a. Corollaactinomorphic ... .....cooiiiii 3

2b. Corolla zygomorphiC .......c.vveie e e e 4

3a. Diffuse softherb ... Bacopa
3b. Erectrigidherh . ..o Scoparia
da. Stamens 4, fertile ... 5

4b. Stamens 2, fertile ..o 6

5a. Capsules ellipsoid; plants prostrate ... e s Mecardonia
5b. Capsule orbicular; plantSTife .......... ... \eronica
6a. Plants erect; stamonodes 2; lamina 7.0 x 3.0 mm .........cccccvvvvveeennnnnnn. Dopatrium
6a. Plants prostrate; staminode absent; lamina 3.0x 0.70 mm .......... ... Microcarpaea

BACOPA Aublet, Hist. Pl. Guiane. 1. 1775 as t. 48 in textu

Bacopa monnier(Linnaeus) PennelProc Acad. Nat. Sci. Philadelph@8: 96. 1946; Grierson &
Long, Fl. Bhut. 2(3): 112. 2001 Lysimachia monnierLinnaeus Cent. PI. II. t. 9. 1756.

Vernacular NameéBrahmi

Amphibious, procumbent diffuse annual herbs, glabrous, floating roots from nodes. Leaves smelling
camphoyopposite, sessile, ovate-elliptic or lindamceolate. Flowers solitary-axillaBracts, linear

oblong. Calyx usually 4 — 6 mm; corolla white or mauve, villose within; all filaments glabrous. Capsules
ovoid, 3—4 mm.

Flowers & Fruits: September — February

Exiccatus:GajoldobaAnurag & AP Das0152,dated 12.09.2010; Doumahoni Befhurag &
AP Das0737,dated 03.09.2014.

Jatus Common.
Local Distribution Throughout the study area
General Distributionindia, tropical & warm-temperate part of wordjstralia.

DOPATRIUM Buchanan-Hamilton, Edward€Botanical Register 21. 1835

Dopatrium junceum(Roxburgh) Buchanan-Hamilton in Bentham, Scroph. Ind.31. 1835; Hioker
Fl. Brit. Ind.4: 274. 1884; Prain, Beng. PI. 2: 766. 19atiola junceaRoxbugh, PI. Cor2: 61. t.
129. 1798. Grierson & Long, Fl. Bhut. 2(3)14. 2001.

Slender fleshy erect, succulent herbs, branched from base, lower portion swollen and.spuagy
opposite; lamina sessile, lower ones oblong or obovate, entire, obtuse or sub-acute, upper ones much
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smaller Flowers in opposite distinct pairs, shortly stalked; corolla white, light violet towards base.
Capsules globose; seeds minute, tuberculate.

Flowers & Fruits: August — November

Exiccatus:GajoldobaAnurag & AP Das0150,dated 12.09.2010.

Satus Common.

Local Distribution Throughout the study area.

General Distributionindia, Sri Lanka, Malayan Islands, China, Japan, PhilippineSusidilia.

LIMNOPHILA R. Brown, ProdrFl. Nov Hollandiae 442. 1810
Key to the Species:

la. Leaves dimorphic, lower leaves filiform ...............coooei i, 5

1b. leaves monomorphic; leaves sessile or sub-sessile .....................ol. 2

2a. Petals 6 — 10 MM IONG ..o in i L..repens
2b. Petals 10 =18 MMIONG ... ovo it e e 3

3a. Plant glabrous; flower solitary or in leafy spike .............covviiiieeiiiiiieeeeee 4

3b. Plant pubescent; flower solitary............ccoooi i L..sessiliflora
4a. Leaf blade sessile, linear—lanceolate .................ccccceevveeeeeeeeeen. L..heteophylla
4b. Leaf blade petiolate, ovate —lanceolate ..o L. rugosa
5a. Flower pediCillate ....... ... L..indica

5b. Flower sessile or SUb-Sessile ... L..aromatica

Limnophila aromatica(Lamarck) Merrill, InterprHerb Amboin. 466. 1917; Coollqua.Wetl.
Pl. Ind. 344. 1996Ambulia abnmaticaLamarck, Encycl. 1: 128. 1783. [PLATE 4.6. Figs. 24]

Helophyte; glabrous or glandulannuals or perennials herbs. Leaves opposite or in whorls, sessile;
lamina ovate-lanceolate to lanceolate-elliptic. Flowers solitary in leaf axils or in terminal or axillary
racemes. Bracteoles linear to linear-lanceolate; calyx glabrous or glandular pubescent; corolla white or
blue-purple, sparsely and finely glandular; style apex dilated, stigma short.

Flowers & Fruits:February — October

Exiccatus:Doumahoni BeelAnurag & AP Das0208,dated 02.02.201

Satus Abundant.

Local Distribution Throughout the study area.

General Distributionndia, Bhutan, China, Indonesia, Japan, Korea, Laos, PhilipgiegsmAustralia.
Limnophila heterophylla(Roxburgh) Bentham, Scroph. Ind. 25. 1835; HodkEl. Brit. Ind.4:
270. 1884; Prain, Beng. Pl. 2: 764. 1903; Islam FI. Majuli 223. 1990; 8gak,Wetl. PI. Ind. 346.

1996Columnea hetephyllaRoxbugh, Fl. Ind. 3: 97. 1832Zinmophila eflexaBentham, Scroph.
Ind. 25. 1835. [PLATE 4.6. Figs. 25]

Almost submeged, glabrous herlderial upper leaves sessile; lamina oblong-lanceolate, semiplexicaule;
lower ones whorled, pinnatisect; submerged ones whorled, ca 2.5 cm long pinnatified into filiform
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segments. Flowers pinkish blue, axillaglitary or in terminal leafy spikes, sessile or sub-sessile. Calyx
ca 0.3 cm long, lobes acuminate, glandular; corolla ca 0.6 cm long, {utautginside. Capsules
compressed spherical, pale brown.

Flowers & Fruits:October — February

Exiccatus:Mahananda Barrag&nurag & AP Das0291,dated 26.1.2011.
Satus Abundant.

Local Distribution Throughout the study area

General Distributionindia (northern part & all Bengal), Native to tropiéala.

Limnophila indica(Linnaeus) Druce, Rep. Bot, Exch. Club. Brit. Is. 3: 420. 1914; Datta, Bull. Bot.
Soc. Beng. 29: 5. 1975; Codkqua.Wetl. Pl. Ind. 346. 19961ottonia indicalLinnaeus, Syst. Nat.
ed. 10. 919. 1759 ett.SI. ed. 2: 208. 1762imnophila gratioloideR. Brown, ProdrFl. Nov
Holland. 442. 1810; Hooké&FI. Brit. Ind. 4: 271. 1884, Prain, Beng. PI. 2: 764. 1903.

[PLATE 4.6. Figs. 23]

Submeged herbs.t8m much branched, slendaunbescent or hirsute; rooting from lower nodes, striate.
Leaves whorled, sometime opposite; lamina oblong. Flowers sadidlgry or in terminal racemes,
pedicels short or long; bracteoles linear-subulate. Collora white or pinkish or pale-purple or bluish,
bilabiate, upper lip outside in bud, suberect, lobes rounded; lower lip spreading, lobes acute, tube
yellow; stamens 4, didynamous; anther cells usually separate and stipate. Capsules broadly ellipsoid or
globose. Seeds truncate.

Flowers & Fruits: July — March

Exiccatus:Gossaihat Beenurag & AP Das0269,dated 14.07.201

Satus Common.

Local Distribution Throughout the study area.

General Distributionindia, Malaya Island, ChinAustralia, TropicalAfrica and Baluchistan.

Limnophila rependBentham irA.P. de Candolle, Prodt0: 387. 1846; Miquel, Fl. Ind. Bat. 2: 680.
1857; CookAqua.Wetl. Pl. Ind. 349. 199&.imnophila sessiliBentham) FischeBull. Misc. Inf.
Kew 62. 1962Limnohila confeta Bentham irA.P. de Candolle, Prodr0: 367. 1845; Hookér, FI.
Brit. Ind. 4: 266. 1884; Prain, Beng. PI. 2: 764. 1903; Grierson & Long, Fl. Bhut. 2{2):2001.

Annual herbs; stems erect or procumbent, often branched, glabrous. Leaves opposite; lamina narrowly
elliptic-lanceolate. Flowers in axillary cymes, short pedicellate, bi-bracteolate. Calyx hirsute or hispid to
sub glabrous. Corolla white to mauve, glabrous without adaxial lip sub-trancate. Stamens glabrous.
Capsules ovoid brown.

Flowers & Fruits:November — February

Exiccatus:Mahananda Barrag&nurag & AP Das0308,dated 26.1.2011; GajoldobaAnurag
& AP Das0720,dated 03.09.2014.

Jatus Rare.
Local Distribution Only in two wetlands of the study area.
General Distributionindia, Sri Lanka.

Limnophila rugosa(Roth) Merrill, InterprHerb. Amboin. 466. 1917; Coolqua.Wetl. PI. Ind.
349. 1996Herpestis ugosaRoth, Nov Pl. Sp. 290. 1821. [PLAE 4.6. Figs. 22]
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Perennials herbs. Leaves opposite; lamina ovate, rhomboid-elliptic, adaxially glabrous or sparsely
hispidulous, crenate. Bracts subspatulate-oblong. Flowers gstiitgry sessile; bracteoles absent;
calyx 6-8 mm; corolla purple-red to blue; style slenalgically cylindric, pubescent. Capsules pale
brown, ovoid.

Flowers & Fuits: August — November

Exiccatus:Gossaihat BeeAnurag & AP Das0274 dated 14.07.20t Kathambari BeeAnurag
& AP Das0723,dated 03.09.2014.

Satus Rare.

Local Distribution Only in two wetlands of the study area.

General Distributiontndia, Bhutan, China, Indonesia, Japan, PhilippMiethamAustralia.
Limnophila sessiliflora(\VVahl) Blume, Bijdr 750. 1826; Hooket, Fl. Brit. Ind. 4: 270. 1884; Prain,

Beng. PIl. 2: 764. 1903;Kanjilat al, Fl. Ass. 3: 379. 1939; Coolqua.Wetl. PI. Ind. 350.
1996Hottonia sessiliflora/ahl, Symb. Bot. 2: 36. 1791.

Slender pubescent herbs. Leaves whorled, sessile, lobular or pinnatisect; upper ones opposite, elliptic-
lanceolate, crenate-serrate, acute. Flowers cal.2 cm long, sessile, saiitary; bracts linear; calyx
ca 0.4 cm long, hirsute; corolla cal.1l cm long, pale purple, cylindrical. Capsules subglobose.

Flowers & Fruits September — February

Exiccatus:Mahananda Barrag&nurag & AP Das0649,dated 13.1.2013; Gajoldob&anurag
& AP Das0738,dated 03.09.2014.

Satus Common.
Local Distribution Throughout the study area.
General Distributionindia, Japan, Java, Sri Lanka.

MECARDONIA Ruiz & Pavon, Fl. Perurodr 95. 1794.

Mecardonia procumbengMiller) Small. FI. Southerest U.S. 1065: 1838. 190ZrBy in Ann.
Miss. Bot. Gard. 66. 240. 1979; Guha Bakshi, Fl..NDist 229. 1984Herpestris chamaedides
Humboldt, Bonpland & Kunth, NoGen. Sp. 2: 369; Prain, Beng. Pl. 2: 765. 1903; Mad&gypl.
Bot. Bihar and Orissa 95, 256. 1950.

Sems 10 — 15 cm, rather rigid, prostrate, with ascending tips. Lamina ovate, serrate. Corolla yellow
tube pubescent, upper lip obovate. Capsules ovoid to ellipsoid. Seeds ellipsoid.

Flowers & Fruits:September — March

Exiccatus:Mahananda Barrag&nurag & AP Das0640,dated 13.1.2013.
Satus Common.

Local Distribution Throughout the study area.

General Distributionindia, Native tAmerica.

MICROCARP AEA R. Brown, ProdrFl. Nov Holland. 435. 1810.

Microcarpaea minimgRetzius) Merril, Philip. JouSc. Bot.7: 1912; Grierson & Long, Fl. Bhut.
2(3): 1126. 2001Microcarpaea muscoda. Brown. Prodr-l. Nov Holland. 436. 1810Ammannia
dentelloideKurtz, JourAs. Soc. Beng. 39(2): 76. 1876.
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Aquatic, submerged, very small, prostrate, glabrous herbs. Leaves opposite; lamina sessile, oblong,
obtuse. Flowers minute, axillagplitary sessile. Sepals 5, connate; petals 5, connate, tubular; stamens
2, perfect, filament filiform, anthers one celled; carpels connate; ovary 2 celled, style filiform; stigma
recurved. Capsules 2 grooved with persistent calyx; seeds ovaid, few

Flowers & Fruits:November — January

Exiccatus:Mahananda Barrag&nurag & AP Das0315,dated 26.1.2011; GajoldobaAnurag
& AP Das0746,dated 03.09.2014.

Satus Common.
Local Distribution Throughout the study area.
General Distributionindia, Bhutan, Bangladesh.

SCOPARIA Linnaeus, Syst. ed. 4, 87. 1748.

Scoparia dulsid.innaeus, Sp. P116. 1753; Hooketf, Fl. Brit. Ind. 4: 289. 1884, Prain, Beng. PI.
2:772.1903; Haines, Bot. Bihar & Orissa pt.#37. 1922; Guha Bakshi, FI. MDist. 229. 1984;
Panda & Das, Fl. Sambalp. 257. 2004.

Annual to perennial erect, busimpody herbs; lamina lineablanceolate, narrowly elliptic or narrowly
obovate, serrate distaljubacute. Racemes with many flowered; Pedicels filiform. Corolla white, glabrous
outside, with dense tuft of long silky white hairs surrounding stamens. Capsules yellowish-brown, glabrous.
Seeds brown.

Flowers & Fruits: June — May

Exiccatus:Mahananda BarragAnurag & AP Das0052,dated 12.05.2010.
Satus Abundant.

Local Distribution Throughout the study area.

General DistributionTropicalAsia,Africa, andAmerica.

VERONICA Linnaeus, Sp. PI. 2. 1753

Veronica anagallis-aquaticeinnaeus, Sp. Pl. 12: 1753; HooKerFl. Brit. Ind. 4: 293. 1884.
\eronica punctatduchanan - Hamilton Don. Prod. 93. 1825; Prain, Beng. PI. 2: 773. 1903.

Annual, erect, glabrous, herbse®s hollowlower ones creeping. Leaves sessile or short stalked;
lamina triangular oblong-lanceolate, serrate. Flowers in axillary racemes. Corolla white. Capsules
compressed, orbicular

Flowers & Fruits:November — January
Exiccatus:Mahananda Barrag&nurag & AP Das0316,dated 26.1.2011.
Satus Less common.

Local Distribution Found in one or two wetlands of the study area.
General Distributionindia, Europe, NAmerica and all warm & temperate regioiVdéérid.

VERBENACEAE J. St. HilaireExpos. Fam. Nat. 1: 245. 1805

Key to the Genera:
la. Herb; flower in long dense globose ... Phyla
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1b. Bushy shrub; flower in long dense head, axillary ..............cccooeivviieenennnnnn. Lippia

LIPPIA Linnaeus, Sp. PI. 2. 1753

Lippia javanica(Burmanf.) Sprengel, Syst. 2: 752. 1828rbena javanic&8urmart., Fl. Ind. 12.
t. 6, f. 2. 1768Lippia geminataHumboldt, Bonpland & Kunth, NoGen. et Sp. 2: 266. 1818;
Hookerf., Fl. Brit. Ind. 4: 563. 1885. Haines, Bot. Bihar & Orissa pt786. 1922; Mooneysuppl.
Bot. Bihar & Orissa.120: 1950.

Small pubescent shrubs; branches slender erect or sub-erect. Leaves opposite, lamina ovate-elliptic to
ovate or elliptic-oblong, finely creanate-serrete, acute, truncate to cuneate at base. Heads axillary
bracts pubescent, lower ones broad, higher ones becoming smaller and narutegfobose.

Flowers & Fruits: January -August

Exiccatus:GajoldobaAnurag & AP Das0366,dated 08.03.2012; Kathambari Beshurag &
AP Das0749,dated 03.09.2014.

Satus Common.
Local Distribution Found in the marginal side of few wetlands of the study area

General DistributionPantropical.

PHYLA Loureiro, Fl. Cochinch. 1.1790

Phyla nodiflora(Linnaeus) Greene in Pittonia 4: 46. 1899; Guha Bakshi, Fl.IMst: 250. 1984.
\erbena nodiflord_innaeus, Sp. PI. 20. 1733ppia nodiflora(Linnaeus) Michaux, Fl. BoAmer.
2:15. 1803; Hookefr, FI. Brit. Ind. 4: 563. 1885. Haines, Bot. Bihar & Orissa pt.186. 1922;
Mooney Suppl. Bot. Bihar & Orissa.120: 1950.

Annual creeping herbs; strongly aromatic. Lamina cuneate-spathulate, serratdltesrng small,
sessile, numerous in dense globose, axillary peduncled heads. Corolla bilabiate, white or purple; stamens
4, didynamous. Drupes globose, enclosed by calyx.

Flower & Fruits: January -August

Exiccatus:Doumahoni BeeAnurag & AP Das0207 dated 02.02.2at Doumahoni BeeRnurag
& AP Das0488,dated 12.06.2013.

Satus Common.
Local Distribution Found in the marginal side of few wetlands of the study area.
General DistributionPantropical.

Order: Solanales
CONVOLVULACEAE A. Jussieu, Gen. PIl. 132. 178@&m. cons.

Key to the Genera

la. Parasitic plants, yellowish green, twiner ................cooeiii i, Cuscuta
1D, NON PArasitiC ...ovoie i e 2
2a. Capsule densely pubescent ..........coviiiiiiii Dichondra

2b. Capsule finely pubescentor glabrous .............c.ccoeviiiiiiiiieeie e, 3
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3a. Prostrate, StemM SO ... ..o e Evolvulus

3b. Climber; stem hollOW. . ... e l[pomoea

DICHONDRA J.R. Forst. & GForsterCharGen. Pl., ed. 2. 39. 1776

Dichondra repensl.R. & G FosteyrBot. Bihar & Orissa 4: 584. 192@yierson & Long, Fl. Bhut.
2(2): 861. 1999.

Stem procumbent, forming extensive mats, rooting at nodes, appressed hairs. Petioles longer than lamina;
lamina reniform to cordate-orbiculaisually 7 veined from base, densely and minutely papilose above,
hirsute with relatively long hairs beneath, axillary peduncles. Corolla whitish-greerClaasyle lobes

dark brown, hairy

Flowers & Fruits: April— June

Exiccatus:Gossaihat BeeAnurag & AP Das0429,dated 07.08.2012.
Satus Common.

Local Distribution Throughout the study area.

General DistributionWide distribution in both hemispheres.

EVOLVULUS Linnaeus, Sp. Pl. ed. 2. 1763

Evolvulus nummularius(Linnaeus) Linnaeus, Sp. PI. (ed. 2) 391. 1762; Modhgypl. Bot. Bihar
& Orissa 91. 1950; Guha Bakshi, FI. MDist. 208. 1984; Panda & Das, Fl. Sambalp. 236. 2004.

Prostrate or creeping herbs; rooting from nodes. Lamina ovate to orapéarounded; Flowers
axillary, solitary corolla white; style bifid, Capsule globose, 4 valved.

Flowers & Fruits:March — December

Exiccatus:Kathambari Baragé&nurag & AP Das0661,dated 03.09.2014.

Satus Abundant.

Local Distribution Throughout the study area.

General Distributionindia, TropicalAfrica, MadagascaMalaya Peninsula, Mexico awéest Indies.

IPOMOEA Linnaeus, Sp. Pl. ed. 2. 1763
Key to the Species
la. Erectlarge shrub; stem fistular ..o e, l.carnea
1b. Climberherbaceous twiner; stem Soft .........cccoeeiies coeeeieiee e l.aquatica

Ipomoea aquaticaorsskal, FIAegypt.Arab. 44. 1775; Hookef, Fl. Brit. Ind. 4: 210. 1883;
Majumder Bull. Bot. Soc. Bengal 19: 13. 1965; Guha Bakshi, Fl..Nbist. 210. 1984. Borat
Kumar in Flor Div. Assam, 229. 2003pomoea eptantsPoiret in Lamarck, Suppl. 3: 460. 1814;
Prain Beng. PI. 2: 547. 1903.

VernacularName&olmi-Shak
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Aquatic trailing herb; rooting at nodes; stem hollbamina usually hastate, ovate- oblong, acute to
acuminate. Flowers ca 6 cm long, solitary or in few flowered peduncled cymes; Sepals ca 0.6 cm. long,
ovate-oblong; corolla pale purple. Capsule ovoid, globrous.
Flowers & Fruits: August — February

Exiccatus:Mahananda Barrag@nurag & AP Das0022,dated 12.05.2010; Gajoldolfxurag
& AP Das0673,dated 03.09.2014.

Satus Abundant.
Local Distribution Throughout the study area.
General DistributionThroughout the Indid;ropicalAsia,Australia andifrica.

Ipomoea carneaacquin, Enum. Syst. PI. 13. 1760; Haihes60. 1922 sspidtulosa(Choisy) D.
Austin inTaxon 26: 237.1977; Panda & Das, Fl. Sambalp., 238. R@ifidoea fistulos&. Martius
exChoisy inA.P. de Candolle, Prod®: 349. 1845.

VernacularNamddal-Kalmi

Shrubs with milky juice, stem erect or asending; young parts puberulent by age, glabrous. Lamina
ovate-oblong, acuminate at apex, cordate at base; midrib below with 2 small glands at the base of the
petiole. Inflorescences axillary and terminal; pedicels longer than the calyx; bracts minute, ovate, caduceus.

Capsule pale-brown, finely pubescent at base, ovoid, mucronate, 4-celled, 4-valved. Seeds 4 or less,
black sericeous.

Flowers & Fruits: August — March.
Exiccatus:Gossaihat BeeAnurag & AP Das0428,dated 17.08.2012.
Satus Abundant.
Local Distribution Throughout the study area.
General Distributionindia, Native tAmerica.
CUSCUTA Linnaeus, Sp. Pl. 1: 124. 1753

Cuscutareflexa Roxburgh, Pl. Coromandel. 2: 3, t. 104. 1798; Prain Beng. PI. 2: 723. 1903.

Stem yellow or yellowish green. Inflorescences racemes, few to many flowered; bracts and bractoles
scalelike. Pedicel 2 — 3.5 mm. Sepals 5, broadly ovate. Corolla white, t&#anaens inserted.
Ovary ovate. Capsule conical-globose. Seeds 1 -4, dark brown, oblong.

Flowers & Fruits: July — February

Exiccatus:Mahananda Barrag&nurag & AP Das0040,dated 12.05.2010; Gajoldol®nurag
& AP Das0656,dated 03.09.2014.

Satus Rare.
Local Distribution In one or two wetlands of the study area.

General Distributionindia, Nepal, Sri Lanka, Chinafghanistan, Indonesia, Malaysia, Myangmar
Pakistan, Thailand.

Notes:This plants sometimes found in parasitic condition on wetland marginal plants.

HYDROLEACEAE R.BrownexEdwardsBot. Reg. 7: 566. 1821
HYDROLEA Linnaeus, Gen. Pl.6.1764
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Hydrolea zeylanicgLinnaeus)ahl, Symb. Bot.2: 46. 1791; HooKerFl. Brit. Ind. 4: 133. 1883;
Deb, Fl.Tripura 2: 310. 19835uha Bakshi, FI. MuiDist. 202. 1984. Prain, Beng. PI. 2: 528. 1903.
Hajraet al, Fl. Namdapha 224. 1996; BatKumar Fl. Div. Ass., 220. 2003\ama zeylanica
Linnaeus, Sp. PIl. 226. 1753; Roxburgh Fl. Ind. 2: 73. 1824.

Annual aquatic herbs, erect, rooting from lower nodes, unarmed. Lamina lanceolate, narrow at the
base, petioles up to 9 mm long, glandular — h&ioxwers blue. Capsule up to 4 x 2 mm, ovoid —
oblong, enclosed in the enlarged persistent sepals. Seeds brown, oblong or oval.

Flowers & Fruits:November — March

Exiccatus:Mahananda Barrag&nurag & AP Das0605,dated 13.1.2013.
Satus Abundant.

Local Distribution Found in almost all the wetlands of the study area.
General Distributionindia, S. EAsia, MalayaAustralia,TropicalAfrica andAmerica.

SOLANACEAE A. Jussieu, Gen. PIl. 124. 1789

Key to the Genera:

la. Capsules dehiscent by separate valves ..........ccccoccvveeeeeieecccs 2

1b. Berries indehiSCent .........c.iiiiii i 3

2a. Flower axillarysolitary; capsulesarmed ..o e Datura
2b. Flowers in terminal panicles; capsulesunarmed ................ccccoveeeeeene. Nicotiana
3a. Berries enveloped in bladder like calyX ..........cccooiii i Physalis
3b. Berries not enveloped by CalyX.........c.coviiiiiie e Solanum

DATURA Linnaeus, Sp. PI. 1: 179. 1753

Key to the Species:
la.Veins 3 -5 pairs, Pedicel 6 — 12 mm, anthers 3-4 mm, seeds black .D..sttamonium
1b.Veins 4 — 6 pairs, Pedicel 1 cm, anthers 1-1.1 cm, seeds pale brown ....... D..metel
Datura stramoniumLinnaeus, Sp. Pl. 179. 1753; HookeFI. Brit. Ind.4: 242.. 1883; Bamber
FI. Punj. 383. 1916; Parkd¥or. Fl. Punj. 371. 1918.
Vernacular nam@®hutra

Erect branched annual to biennial undershrubs, sometimes woody at base. Leaves long petiolate, lamina
ovate to rhomboid or elliptic, dentate, base unequal, cuneate. Flowers,solitiany, erect; corolla
white or purplish. Capsule ovoid, pericarp very sharply sGiegd black, slightly reniform.

Flower & Fruits: August -April

Exiccatus:Mahananda Barrag@nurag & AP Das0075,dated 12.05.2010; Doumahoni Beel,
Anurag & AP Das0500,dated 12.06.2013.

Satus Common.
Local Distribution Throughout the study area

General DistributionTemperate region of world.

Datura meteLinnaeus, Sp. PI. 179. 17%3rierson & Long, Fl. Bhut. 2(3): 1067. 20@aturaalbaF.

Muell., Fragm. 6: 144. 1868.

Annual erect herbs. Stems often violet. Petiole 2 — 5 cm; lamina ovate to broadly ovate, membranous,
glabrescent, base truncate or cuneate, margin irregularly sinuate-dentate, lobed, or entire, acuminate;
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veins 4 — 6 pairs. Flowers erect. Pedicel ca. 1 cm. Calyx tudeoslla white, yellowish, or pale
purple, funnel form, sometimes doubled or tripfedthers 1 — 1.1 cm. Capsules subglobose, tuberculate,
irregularly 4-valved, subtended by remnants of persistent calyx. Seeds pale brown.

Flower & Fruits: May — December

Exiccatus:Doumahoni BeelAnurag & AP Das0502,dated 12.06.2013.

Jatus Common.

Local Distribution Throughout the study area.

General DistributionNative of theAmericas, long introduced and naturalizedsra.

NICOTIANA Linnaeus, Sp. PI. 1: 180. 1753

Nicotiana plumbaginifoliaViviani in Planchon, PI. Hort. Dinegro, 26. t. 5, 1802; Hodkéil. Brit.
Ind.4: 246. 1883; Prain, Beng. PI. 2: 559. 1903; Guha Bakshi, Fl.Dikir 218. 1984.

Vernacular naméan tamak

Rosette annual herbs, becomes 0.7 — 1 m high on floweringt. Leaves radical, sessile, upto 17 x 9 cm,
obovate or spathulate, obtuse or rounded at apex; upper ones becoming smaller and passing into bracts
sessile, elliptic, elliptic lanceolate, oblong, acute or acuminate. Flowers in lax racemes. Pedicels 7 -9
mm long. Capsules 0.7 — 1 cm long, oval, glabrous, 2 or 4 valved. Seeds dark brown.

Flower & Fruits: March — November

Exiccatus:GajoldobaAnurag & AP Das0114,dated 12.09.2010; Doumahoni Beéeturag & AP
Das0752,dated 03.09.2014.

Jatus Very common

Local Distribution Throughout the study area

General Distributionindia; Native to Mexico and/est Indies.
PHYSALIS Linnaeus, Sp. PIl. 2. 1753

Physalis minimalLinnaeus, Sp. PI. 183. 1753; FI. Brit. 14d.238. 1883; Prain, Beng. PI. 2: 750.
1903; Guha Bakshi, Fl. Mubist. 219. 1984Physalis pubescelitight, IC.T. 166. 1838.

Erect, annual herbs. Lamina ovate, acute sinuate-toothed or lobulate, acuminate. Flowesslitalipw
on long slender deflexed pedicels; corolla often with small spot at base within. Berries completely
enclosed by enlarged membranous 5 — 10 ribbed calyx. Seeds discoid or reniform.

Flower & Fruits: April — January

Exiccatus:Doumahoni BeelAnurag & AP Das0499,dated 12.06.2013; Mahananda Barrage,
Anurag & AP Das0648,dated 13.1.2013.

Satus Common.
Local Distribution Throughout the study area

General DistributionPantropic.
SOLANUM Linnaeus, Sp. Pl. 2. 1753
Key to the Species:

1b. Herbs without spines, weak; ripe fruits black ...............c.ccoiinnnnne, S..americanum
la. Herbs or shrubs with spines ............cccoocoi i 2
2a. Plants prostrate; ripe fruits yellow ... S. surattense

2D, PlantS @IeCT ... e e 3
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3a. Leaves entire, lobulated; corolla blue; ripe fruits small, yellowish ...............S..torvum

3b. Leaves highly dissected, corolla white; ripe fruits crimsonred ........S..sisymbriifolium

Solanum torvumSwartz, Prodi7. 1788; Hookelr, Fl. Brit. Ind. 4: 234. 1883, Prain, Beng. Plants
2:746. 1903Grierson & Long, Fl. Bhut. 2(3): 1053. 2001.

Armed shrubs, branches densely stellate-pubescent when young, priklesiély confined to stems

and mid-veins. Leaves ovate with deeply 2 — 3 sinuate, lobes acute. Cymose panicle pedunculate,
dense, extra-axillaygorymbose. Corolla bluish; anthers yellgaung berris green, turning bright yellow
glabrous. Seeds pale olive, almost smooth.

Flower & Fruits: November — March

Exiccatus: Doumahoni BeelAnurag & AP Das0213,dated 0.02.2QL;, Kathambari BeeAnurag
& AP Das0760,dated 03.09.2014.

Satus Common.
Local Distribution Throughout the study area

General DistributionTropical India, China, Malaysia, Philippines dmdpicalAmerica.

Solanum americanunMiller, Gard. Dict. (ed. 8) no. 5. 17&8lanum nigimLinnaeus, Sp. PI. 183. 1783.
Hookerf., Fl. Brit. Ind.4: 229. 1883; Haines, Bot. Bihar & Orissa pt.6¥0. 1922; Mooneysuppl. Bot.

Bihar & Orissa 94. 1950; Guha Bakshi, Fl. Mist. 221. 1984; Panda & Das, Fl. Sambalp. 246. 2004.

Weak, branched erect herbs or under shrubs, annual to biennial. Leaves ovate- oblong, toothed and
lobed. Flowers in extra-axillary drooping cymes; corolla white. filaments hairy at base. Berries globose,
black and shiny on ripening.

Flower & Fruits: November — March

Exiccatus:Doumahoni BeelAnurag & AP Das0501,dated 12.06.2013.
Jatus Common.

Local Distribution Throughout the study area.

General Distributionindia, TropicalAfrica, S. EAsia,Australia, America.
Solanum surattens8urman., Fl. Ind. 7. 1768 (excl. syn. Plu&xRaj.).S. xanthocarpurSchard.
exWendl., Sert. 1; 8,t. 2. 179; Clarke, I. c. 236. 1883; Panda & Das, Fl. Samblp. 246. 2004.

Prostrate or difise, much prickly annual herbs, pubescent; prickles ydliamina pinatifid, prickly
acute at both end, petiole pubescent. Flowers in extra-axillary cymes; corolla bluish-violet. Berries
globose, yellow when ripe. Seed numerous, discoid.

Flower & Fruits: January — December

Exiccatus:Mahananda Barrag@nurag & AP Das0642,dated 13.1.2013; Doumahoni Beel,
Anurag & AP Das0753,dated 13.1.2013.

Satus Common.
Local Distribution Throughout the study area
General Distributionindia, TropicalAsia,Australia, extending to Polynesia.

Solanum sisymobiriifolium_amark,Tab. Encyl. 2: 25. 1794, Prain, Beng. Plants 2: 746. 1903. Zhang

etal, Fl. China 17: 324. 1996.

Erect, bushymuch pricklyannual herbs. Cymes extra-axillary or terminal; corolla white. Berries small,
globose, crimson red when ripe. Seeds numerous, discoid.
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Flower & Fruits: January — December

Exiccatus. Doumahoni BeelAnurag & AP Das0505, dated 12.06.2013.
Jatus: Common.

Local Distribution: Throughout the study area

General Digtribution: India, TropicalAmerica; naturalized pantropically

SPHENOCLEACEAE T. Baskerville Affinities PI. 1.0. 1839nom. cons.

SPHENOCLEA GaertnerFruct. Sem. Pl.i.113.t. 24. 1788

Sphenoclea zeylenicaGaertnerFruct. 1:13. t. 24, f.5. 1788; Hookér, FI. Brit. Ind.3: 438. 1881;
Prain, Beng. PI. 1: 467. 1903.

Erect, simple or branched annual, fleshy herbs. Stem terete,,lspitmvwgyLamina oblong or oblong-
lanceolate. Spikes up to 4 cm long, compact; peduncles nearly as long as the spikes. Flowers bracteate
greenish; corolla white. Fruits elongated with overarching calyx. Seeds yellowish-brown, 0.3-0.5 mm
long.

Flowers& Fruits: January — September

Exiccatus: Doumahoni BeeAnurag& AP Das0495, dated 12.06.2013; Kathambari Béeturag&
AP Das 0756, dated 03.09.2014.

Satus: Common.
Local Distribution: Found in the marginal side of few wetlands of the study area.
General Distribution: India; throughout warmer regionswbrld.

Campanulids (Euasterids 1)
Order: Asterales

ASTERACEAE Berchtold & J. PresPrir. Rostlin 254. 182(hom. alt. [COMPOSITAE Giseke,
nom. cons)

Key to the Genera:

Major Groups
la. Floretsall igulate ..o e e GroupA
1b.Allflorets notligulate ..........cooeiiiiii 2
2a. Inner florets all disc but ligulate ones inthe margin ..............ccccccceeeeeee......Graup B
2D, FIOretS all diSCS ...v o e e Group C
Group A
la. Plants tall; capitula in PaniCle ............coiiiiiiiiii s Sonchus

1b. Plants small; capitula solitary on an erect peduncle ..............cccccceeeernniinnnl) Launea.
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Group B

la. Heads compond, i.e. composed of many very small few-flowered units .................... 2
1b. Capitula simple, i.e. not composed of many few-flowered units ...............ccccvvvvveeeeen. 4
2a.Arosette plant with all leaves radical; one head on an erect peduncle; lamina not dissected

........................................................................................................ Elephantopus
2b. Plants with eleongated prostrate stem with cauline leaves; lamina deeply dissected ... 3
3a. Heads discoid, small, Yellow ... Grangea
3b. Heads oblong, Iger, purple ... Sphaeranthus
4a. Normal leaves in Dasal FTOSELLE ...........c.ueiiiiiiiiieee e 5
4b. Leaves not iN Dasal rOSEte ..........evviiiiiiiii e L. 1
5a. Capitula almost sessile, touching or half-embeded in SOl ............ccccceveernnnnne Saliva....
5b. Capitula not sessile, produced on elongated ShoOt ..............ooooviiiiiiiii, 6
6a. Lamina entire, spatulate or obovate or linear-oblong; plants white-hairy .................... 7
BD. LamIN@ NOL ENLIFE ..o n e e e e e e e e eeas 8
7a. Florets blackish-brown; lower lamina largely spathulate ........................ Gnaphalium
7b. Florets yellow; lamina slightly spathulate to linear-oblong ............. Pseudognaphalium
8a. LamiNa SPINESCENT .......cvviiiiiiiiiiieeeee ettt ettt a e e e e e e e e e e e e e e e e aaaaaeas Cirsium.
8D. PlantS NOt SPINESCENT .......uiiiieeeiee e 9
9a. Flowering stem prostrate; capitulagreenish ............ccccocvvevveee e, Cotula...
9b. Flowering stem erect; capitula OtheIrWISE ...........cceeviiiiiiiiiiiiiieee e 10

10a. Capitula yelloyglobose, aggregated, not drooping; involucre multilayered ..Blumea
10b. Capitula violet, solitary on a long and slender branch of panicle, generally droojinglia...

1la. Leaves opposite on vegetative SNOOL .............vvvveeiiiiiiiiiiieeeeeeeeeeeeeeeeee e 12
11D. LEAVES @ILEINALE ....ceeiiieeeiiii ittt ettt e e e e e e e e 16
12a. Plants herbaceous, annual or perennial...............oocooiiiiiiiii e 13
12b. Plants shrubby or ClIMDING .......cooooii e 15
13a.Tall erect annual; capitula discoid in terminal corympose cyme.................. Ageratum
13b. Diffuse, much brached, lower stem prostrate; capitula spbtahary ................... 14

14a. Capitula stalked; corolla bright white; cypsela black; pappus missing ........... Edipta..

14b. Capitula sessile; corolla dull greenish-white; cypsela not black; pappus scalyEnhydra
15a. Lage climbeystem green; capitula slendemw-flowered, dull white ................. Mikenia
15b. Suffrutescent shrub, stem brown or green; capitula globose, many flowered, &hjpetorium
16a. Capitula unisexual; female florets only 2; involucre in fruit with numerous hooked Xpimtbg.im
16b. Capitulum NOt UNISEXUAL ...t e s s e e e e e e e aaeeeas 17
17a. Stem weak, prostrate or trailing ... 18
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18a. Capitulum axillary-sessile, enclosed in sheathing leaf base; lamina linear-lancéataiia.
18b. Capitulum short-stalked, not enclosed in leaf base; lamina obovate with few deep seDeriipesia.

19a. Lamina deeply diSSected ...........coooieiiiiiiiiiiii e Athroisma

190D, LAMINGA SEITALE ....evtiiiiiiiiiieie ettt e e e e e e e e e e e e e eeees 20

20a. Capitula terminal but solitary or very felscoid-globose; lamina regularly and prominently
K] =1 (=P UUPP R PPPRRRPPPPPPPPIRN I o = o 1=

20b. Capitula in terminal crowded clusters, stalked, ovate-oblong; lamina irregularly and shallowly
serrate to NEArY ENLIF ........eeveiiiiiiiiiieeeer e eeeeeeeeaeees Cyanthillium

Group C

I T o o T S 01T L L= PR 2

1D. PlantS NOTTOSEILE ... .cooiiiiiieie e 3

2a. Basal leaves large, deeply pinnatifid; all florets white .............cc..ccceeeel Parthenium

2b. Basal leaves small, lineaearly entire; rays yellow ...........ccccoiiieiiiiiiiiiinneenne Ixexis

3a. Leaves alternate; linear to linear-spathulate; whole plant softly hairy ........... Erigeron

T o I I VTSR 0] o] o0 1] | (= U 4

4a. Capitula white, globose, involucre and cypsella glantalay...................... Adenostemma

4b. Capitula yellow; receptacle and so the capitulum conical ..............cccvvveveeeenen.n. 5

5a. Plants erect, much hairy; involucre glandular-hairy ...........ccccccceiiiiinnnnn. Galinsoga

5b. Plants with procumbent of semi-erect branches, glabrous; involucre not glanddardla

AGERATUM Linnaeus, Sp. PI. 2: 839. 1753
Key to the Species
la.Leaf base obtuse or broadly cuneate, corollawhite ............................ A. conyzoides
1b. Leaf base cordate or truncate, corolla purplish ............cccccvvvveveeeee. A. houstonianum

Ageratum conyzoides Linnaeus, Sp. PIl. 839. 1753, HookerFl. Brit. Ind. 3: 243. 1881, Prain,
Beng. Pl. 1: 591.1903 Guha Bakshi, Fl. Moist. 160. 1984. Hajret al. Fl. Ind. 12: 348. 1995;
Grierson & Long, Fl. Bhut. 2(3): 1627. 2001.

Erect annuals to 95 cm high, pilose herbs. Lamina ovate, ovate-rhomboid, crenate- serrate, obtuse —
acute, base cuneate, 3-nerved. Capitula discoid, all discs, white. Involucral bracts, laAckelas.
blackish-brown; pappus scales 5, flattened at base.

Flowers& Fruits: January — December

Exiccatus. Mahananda Barrag@nurag & AP Das 0018, dated 12.05.2010; Doumahoni Beel,
Anurag & AP Das 0666, dated 03.09.2014.

Satus. Abundant.
Local Distribution: Throughout the study area.
General Didtribution: Pantropical.
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Ageratum houstonianum Miller, Gard. Dict., ed. 8. 1768; Grierson & Springate, Fl. Bhut. 2(3):
1627. 2001A.P. Das, JourEcon.Tax. Bot. 26(1): 33. 2002.

Erect annual herbs. Lamina broadly ovate or triangular-ovate; base cordate or truncate, margin crenate-
serrate, apex rounded or acute; Corymbose, 2 —4 cm in diam.; peduncle densely pubescent or powdery
pubescent. Capitula 5 — 15 or more; involucre campanélzienes black, 5- angled.

Flowers& Fruits: January — December

Exiccatus Mahananda Barragénurag & AP Das 0035, dated 12.05.2010; Doumahoni Beel,
Anurag & AP Das 0670, dated 03.09.2014.

Satus: Abundant.
Local Distribution: Throughout the study area.
General Digribution: India, Nepal, China, Myanmdrhailand Africa

ATHROISMA A.P. de Candollein Guiller#rch. Bot. (Paris) 2: 516. 1833

AthroismalaciniatumA.P. de Candolle, Prods: 369. 1836; Hookdr, Fl. Brit. Ind. 3: 276. 1881;
Prain, Beng. PI. 1: 601. 1903.

Marshy annual, erect, glabrous herbs. Leaves alternate, lamina pinnatifid, toothed. Heads in globose or
terminal clusters, sessile. Involucral bracts elliptic. Ray florets with filiform coAalanes black,
compressed. Pappus of two minute scales.

Flowers& Fruits: April — August

Exiccatus. Mahananda Barrag@nurag & AP Das 0048, dated 12.05.2010.
Jatus. Rare.

Local Distribution: Found in only one places.

General Distribution: India, Indonesia, Malaysia.

BLUMEA A.P. de Candolle, in GuillArch. Bot. (Paris) ii. 514. 1838pm. cons.
Key to the Species
la. Rosette herb; INVoIUCres 5-Seriate ............oovuiiiiiiiiiiiiiieeeeeeee e B.lacera
1b. Erect herb; involucres 4 —5seriate .......ccccccvvieiiiiiiieee B..hyeracifolia

Blumeahieracifolia(D. Don)A.P. de Candolle ifVight, Contrib. Bot. Ind. 15. 1834; HooKerFI.
Brit. Ind. 3: 263. 1881; Prain, Beng. PI. 1: 598.1903; Hara, Fl. Eabiteal. 1: 333. 1966; 2: 134.
1971;Hajraetal.,Fl. Ind. 13: 125. 1995; Grierson & Long, Fl. Bhut. 2(3): 1502. 2&0ijeron
hieraciifoliumD. Don, ProdrFl. Nep. 172. 182%. sericans Hookerf., Fl. Brit. Ind. 3: 262. 1881.

Erect herbs, 25— 70 cm tall, densely villous; usually unbranched or few branches at tip. Leaves cauline,
sessile; Lamina pubescent, elliptic-oblong, serrate-dentate, acut€aglkyla globose, fascicled. Involucral
bracts lanceolate to oblanceolate. Outer florets feAetenes oblong, hairgrown. Pappus white.

Flowers& Fruits: April — September

Exiccatus. GajoldobaAnurag & AP Das 0669, dated 03.09.2014.
Satus: Common.

Local Distribution: Throughout the study area.
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General Distribution: Subtropical-temperate regions of Nepal, India, MyanBemngladesh, China,
S.E Asia, Philippines, New Guineaystralia.

Blumealacera (Burmanf.) A.P. de Candolle ivight, Contrib. Bot. Ind. 14. 1834; HooKeFl. Brit.
Ind. 3: 263. 1881; Prain, Beng. PI. 1: 598. 1903; Guha Bakshi, FIDNtir161. 1984; Hajret al .,
FI. Ind. 13: 128. 1995; Grierson & Long, Fl. Bhut. 2(3): 1504. 2Q0bhyza lacera Burmantf., Fl.
Ind. 180.t. 59.1. 1. 1768.

Vernacular NameKukur sunga

Annual rosette herbs, strongly aromatic. Lamina pinnatisect, terminal lobe obovate or oblanceolate,
acute. Involucres 5-seriate; all lineBeceptacle pubescent; florets all disc; corolla yelRappus
white.

Flowers& Fruits:March —June

Exiccatus. GajoldobaAnurag & AP Das 0368, dated 08.03.2012; Doumahoni Beshurag &
AP Das 0479, dated 12.06.2013.

Satus: Abundant.
Local Distribution: Throughout the study area.
General Digtribution: India, Nepal, Bhutan, China, Sri LanRaistralia, TropicalAfrica.

CAESULIA Roxburgh, PI. Coromandeli. 64.t. 93. 1759

CaesuliaaxillarisRoxbugh, PIl. Corl: 64.t. 93. 1798 & Hort. Beng. 62: 1814; HodkgFl. Brit.
Ind. 3: 291. 1881; Prain, Beng. PI. 2: 227. 1903.

Vernacular namd&eneghas

Glabrous, marshrect or procumbent herbs. Leaves alternate; Lamina n&anawolate, entire,
acuminate. Heads sessile, axilj&igif embedded amplexicauled leaf-base; flowers white, small
tubularAchenes flat. Pappus absent.

Flowers& Fruits: October — February

Exiccatus. Mahananda Barrag@nurag & AP Das0321, dated 26.1.2011.
Satus: Common.

Local Distribution: Throughout the study area.

General Distribution: India, Bangladesh.

CENTIPEDA Loureiro, Flora Cochinchinensis 1790

Centipedaminima(LinnaeusA. Brown &Ascherson, Ind. Sem. Fl. BerApp. 6: 1867Artemosoa
minimaLinnaeus, Sp. Pl. 849. 17%3.orbicularisLoureiro, Fl. Cochinch. 493. 1790; HoolkeFI.
Brit. Ind 3; 317. 1881. Prain, Beng. PI. 1: 620. 1903.

Annual, prostrate herbste®n sparsely araneous and glandidamina oblanceolate or spathulate, 3 —
7 toothed, acute, somewhat fledPlyyllaries oblong, capitula green; flowers yellowish. Cypsela including
corona, peberulous and subsessile — glandular

Flowers& Fruits: Throughout the year

Exiccatus. Mahananda Barrag@nurag & AP Das 0060, dated 12.05.2010; Kathambari Beel,
Anurag & AP Das 0695, dated 03.09.2014.
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Satus: Very Common.

Local Distribution: Throughout the study area.
General Distribution: India;Africa, Asia,Australia.

CIRSIUM P.Miller, Gard. DictAbr., ed. 4. 1754

Cirsumarvense (Linnaeus) Scopoli, Fl. Carn. 2: 126. 1772; Guha Bakshi, FL.[Mst. 164. 1984;
Fl. Ind. 12: 155. 199%nicusarvensis (Linnaeus) Roth. Catalecta Bot. 1: 622. 1903; HobkEt.
Brit. Ind. 3: 362. 1881.

Vernacular Namé3orakata

Erect 30 — 80 cm herbs; root stock creeping, stem sparsely araneous. Lamina oblanceolate in outline
with 4 — 6 pairs of spine-fringed lobes. Capitula several, cymose. Phyllaries sparsely araneous, acuminate;
male and female flowers in separate plants; corolla purplish-pink. Pappus white or stramineous.

Flowers& Fruits: January — March

Exiccatus. Doumahoni BeeAnurag & AP Das0177, dated 02.02.20t GajoldobaAnurag & AP
Das 0345, dated 08.03.2012.

Satus: Rare.
Local Distribution: Distributed in one or two places.
General Digtribution: India, Sri Lanka, Java, Malaysiéestern Polynesia.

COTULA Linnaeus, Sp. Pl. 2. 1753
Key to the Species
la. Cypsella of disc florets not winged ...............oviiiiiiieiiieeeeeeeeees C. hemisphaerica
1b. Cypsella of disc floretswinged ...........oooiiiiiiiiiiieeeeec C..anthemoides
CotulaanthemoidesLinnaeus, Sp. Pl. 891. 1753; HookeFl. Brit. Ind. 3: 316. 1881, Prain, Beng.
Pl. 1: 620. 1903.

Much branched herbs, sub glabrous. Lamina segments sub-acute with very short hyaline tip; phyllaries
pale brown. Capitula at anthesis 2 — 5 mm in dianeftien subsessile. Involucre bi-seriate; female
florets 5 — 6 seriate; disc flowers with thin wing around ovary and vestigial corolla. Cypsela pale, with
thickened wing.

Flowers& Fruits:December — March

Exiccatus. Mahananda Barrag@&nurag & AP Das 0585, dated 13.1.2013.
Jatus. Rare.

Local Distribution: It is only found in one place.

General Distribution: India, China, N &rica.

Cotula hemisphaerica(Roxbugh)Wallich ex Clarke, Comp. Ind. 150. 1876; Prain, Beng. PI. 1:
620. 1903Artemosia hemisphaerica Roxburgh, Fl. Ind. ed. 2, 3: 422. 1832. HookgFl. Brit.
Ind. 3: 316. 1881.
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Annual, prostrate to semi-erect much branched herbs. Lower lamina 1 — 2 pinnatisect, obovate in
outline, primary segments 2 — 6 pairs, ultimate segments narrowly oblong ptipgareaves smaller
usually 1-pinnatisect. Capitula at anthesis 2 —5 mm in digroétasr sub-sessile. Involucre biseriate,
female florets 5 — 6 seriate, without corollas; Cypsela angled, not winged.

Flowers& Fruits:January — March

Exiccatus. GajoldobaAnurag & AP Das 0359, dated 08.03.2012.
Satus: Common.

Local Distribution: Throughout the study area.

General Digtribution: India, China and Japan.

ECLIPT A Linnaeus, Mant. PIAltera, 157. 177 Inom. cons.

Ecliptaprostrata(Linnaeus) Linnaeus, Mart 2: 286. 1753, ed. 2; 1227. 1763; SantapoBainobay
Nat. Hist. Soc. 54: 475 —-476. 1957 & Bull. Bot Suindia 3: 16. 1961; Das & Panda, Fl. Samblp.
187. 2004Verbesinaprostrata Linnaeus, Sp. Pl. 902. 173 lipta alba (Linnaeus) Hasskarl, PI.
Jav Rav 528. 1848; Clarke, Comp. India.134. 1876; Hodke¥l. Brit. Ind. 3: 304. 1881; Prain,
Beng. PI. 1: 610. 1903; Bot. Bihar & Orissa 4: 480. 1992. Guha Bakshi, FIDidur165. 1984.
EcliptaalbaLinnaeusexB.D. Jacksonindex Linn. Herb. 71. 1912.

Vernacular Nameseshut

Erect or prostrate, rough, diffuse, variable annual herbs. Stems often rooting from nodes. Leaves opposite,
lamina elliptic. Flower heads small, discoid, heterogamous, almost sessile; florets white. Cypsela laterally
winged on the margins, compressed, black. Pappus obsolete.

Flowers& Fruits: Throughout the year

Exiccatus. Mahananda Barrag@nurag & AP Das 0017, dated 12.05.2010; Kathambari Beel,
Anurag & AP Das 0672, dated 03.09.2014.

Satus. Abundant.
Local Distribution: Throughout the study area.
General Digtribution: Pentropical.

ELEPHANTOPUS Linnaeus, Sp. PIl. 2. 1753

Elephantopus scaber Linnaeus, Sp. Pl. 814. 1753; HookelFl. Brit. Ind. 3: 242. 1881; Hajet
al., Fl. Ind. 13: 333. 1995; Grierson & Long, Fl. Bhut. 2(3): 1489. 2001.

Rhizomatous rosette with stems appressed, stiffly white pubescence. Basal lamina obtuse or sub-acute,
base attenuate, sparsely hirsute above, pubescent and glandular beneath, margin crenate-serrate; caulir
leaves shortepvate or oblong, semi-amplexicaul at base. Flowers lilac or white. Cypsela oblong,
black. Pappus spinous hairy

Flowers& Fruits: November — January

Exiccatus. Mahananda Barrag@&nurag & AP Das 0590, dated 13.1.2013.
Satus: Abundant.

Local Distribution: Throughout the study area.

General Didribution: TropicalAsia,Australia Africa.
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EMILIA Cassini, Bull. Sci. Soc. Philom. Paris in Dict. Sc. Nat. 14. 405. 1819

Emiliasonchifolia (LinnaeusA.P. de Candolle iWvight, Contrib. Bot. Ind. 24. 1834, Prain, Beng.
Pl. 1: 444.1903; Hajret al.,Fl. Ind. 13: 212. 1995; Guha Bakshi, Fl. MDist. 166. 1984Cacalia
sonchifoliaLinnaeus, Sp. PI. 1835. 1753; HookeFl. Brit. Ind. 3: 336. 1881.

Annual soft erect herbs. Leaves weakly dentate; basal lamina lyrate, sessile; upper lamina ovate, long
petiolate. Capitula oblong, drooping; phylliaris narrowly oblong —lanceolate; corolla deep pink. Pappus
soft, white.

Flowers& Fruits: June — October

Exiccatus. Doumahoni BeeAnurag & AP Das0471, dated 12.06.2013; Kathambari Béeiurag
& AP Das 0663, dated 03.09.2014.

Satus: Abundant.
Local Distribution: Throughout the study area.
General Digtribution: India, ChinaAsia,Africa.

ENYDRA Loureiro, Flora Cochinchinensis 1790

EnydrafluctuansLoureiro. Fl. Cochinch. 8L 1790; Hooket., FI. Brit. Ind. 3: 304. 1881; Prain,
Beng. PI. 1: 448. 1903; Grierson & Long, Fl. Bhut. 2(3): 1614. 2001.

Profusely branched, aquatic herbs, puberulent. Leaves opposite, lamina oblong or linear —oblong, acute
at apex, mains distinctly dentate. Heads terminal or axillfuigterogamous, pale yellowish green.
Achenes black, glabrous.

Flowers& Fruits:January -April

Exiccatus. Doumahoni BeelAnurag & AP Das0180, dated 02.02.201
Satus: Abundant.

Local Distribution: Throughout the study area.

General Distribution: Tropical regions oAsia andAfrica.

EUPATORIUM Linnaeus, Sp. PI. 2. 1753

Eupatorium odoratum Linnaeus, Syst. ed. 10: 1205. 1759; Hodkd¥l. Brit. Ind.3: 244. 1881;
Prain, Beng. PI. 1: 592. 1903; Uniyal in Hagtaal ., Fl. Ind. 12. 354. 1995.

Erect aromatic, shrubs. Leaves opposite; lamina, ovate-lanceolate, serrate, puberulose beneath. Flower:
in terminal corymbose heads. Involucral bracts ovate- lanceolate. Corolla 0.5 ehaltamgs ribbed,
base narrowed. Pappus 5, white.

Flowers& Fruits: Throughout the year

Exiccatus. Mahananda Barrag&nurag & AP Das0023, dated 12.05.2010; Gajoldolfnurag
& AP Das 0700, dated 03.09.2014.

Satus: Abundant.
Local Distribution: Throughout the study area.
General Digtribution: Native toAmerica; naturalized in tropical countries.
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GNAPHALIUM Linnaeus, Sp. PI. 850. 1753

Key to the Species
la. Pappus hairs coherentat base toformaring ...........c.cccceeeeivinnnnn G.pur.pureum
1b. Pappus hairsfree ................... . . ...G.polycaulon

Gnaphalium purpureum Linnaeus, Sp Pl. 854. 1753; HookeFI Brit. Ind 3: 289. 1881; Hajra
et.al., Fl. Ind. 13: 92. 1995.

Erect annual to 48 cm tall, tomentose herbs. Basal branches procumbent. Lamina sessile spathulate,
base narrowed, entire, shortly mucronate/ broadly rounded, pubescent. Heads in spicate globose clusters
involucral bracts many-seriate, brownish. Ligules female; discs bisexual. Pappus white.

Flowers& Fruits.February — July

Exiccatus. Doumahoni BeelAnurag & AP Das0191, dated 02.02.201

Satus: Abundant.

Local Distribution: Throughout the study area.

General Distribution: India, Pakistan, N. & $America.

Gnephalium polycaulonPersoon, Syn. Pl. 2: 421. 18@.indicum auct.non Linnaeus (1753);

Hookerf., Fl. Brit. Ind 3: 289. 1881G. strictum Roxbugh, Fl. Ind. 3: 424. 183Z multicaule
Roxburgh, Fl. Ind. ed. 2.3: 425. 1832; Prain, Beng. PI. 1: 602.1903dtajrd . Ind. 13: 90. 1995.

Herbs, slendeerect — decumbent with soft wooly tomentum, branched herbs. Lamina sessile, linear
obovate or spathulate, obtuse. Heads in dense, terminal or drillalycre bracts pale brown-glistening
white. Cypsela oblong, minute, minutely papillose. Pappus hairy white.

Flowers& Fruits:February — July

Exiccatus. Doumahoni BeelAnurag & AP Das0474, dated 12.06.2013.

Satus: Abundant.

Local Distribution: Throughout the study area.

General Digtribution: India Nepal, Egypt, China, japan, Senegal, Braziktralia, TropicalAfrica.

LAPHANGIUM (Hilliard & B.L. Burtt) Tzvelev - Byull. Moskovsk. Obshch. Isp. Pri©td. Biol.
98(6): 105. 1994

Laphangium luteoalbum (Linnaeus)lzveley Byull. Moskovsk. Obshch. Isp. PriOtd. Biol.
98(6): 105. 1994Gnaphalium luteo-albumLinnaeus, Sp. PI. 851. 1753; HookerFl. Brit. Ind

3: 288. 1881; Prain, Beng. PI. 1: 602. 19G8aphalium affine D. Don, ProdrFl. Nep.173.
1825;G.luteo-album var. multicepsA.P. de Candolle, Prod6: 222. 1838; Hookdt, Fl. Brit.

Ind 3: 288. 1881.

Annual erect, 14-25 cm tallt&n unbranched, white haiyeaves sessile, half — clasping, oblong
spathulate, entire, acute to rounded white wddtwerheads globulaclustered, bracts yellow or

dark brown, many seriate. Rays florets female, filiform 3-4 toothed. Disc florets bisexual, 5 toothed.
Achene linegmapillose. Pappus white.

Flowers& Fruits:February — July
Exiccatus. Gossaihat BeeAnurag & AP Das 0240, dated 14.07.201
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Satus: Abundant.

Local Distribution: Throughout the study area.
General Digribution: India, Nepal, Egypt, China, japan, Senegal, Braziktralia, TropicalAfrica.

PSEUDOGNAPHALIUM Kirpicznikov, Trudy Bot. InstAkad. Nauk S.S.S.R., Sér, Fl. Sist.
Vyssh. Rast. 9: 33. 1950

Pseudognaphalium affine (D. Don)Anderbeg, Opera Bot. 104: 146. 199Gnaphalium luteo-
albumLinnaeussubsp.affine (D. Don) J. Koster in Blumea 4(3): 484.1984ffine D. Don., Prodr
FI. Nep. 173. 18255 luteo-album var. multicepsA.P. de Candolle, Prod8: 222. 1838; Hookdr,
FI. Brit. Ind. 3: 288. 1881, Prain, Beng. PI. 1: 602. 1903.

Annual erect herbst@n hairyLeaves sessile, oblong spathulate, entire, acute to rounded white wooly
—haired. Floweheads globulaclustered, bracts yellow or dark brown, many seriate. Rays florets
female, filiform 3 — 4 toothed. Disc florets bisexual, 5 tootAetiene lineampapillose. Pappus hairs
white.

Flowers& Fruits: December — May

Exiccatus. Mahananda Barrag@&nurag & AP Das0591, dated 13.1.2013.
Satus: Very common.

Local Distribution: Throughout the study area.

General Digribution: India, Nepal, Bhutan, Chinafghanistan, Indonesia, Japan, Korea, Myanmar
Pakistan, Philippine¥jietnam; SWAsia (Iran) Australia.

GRANGEA Adamson, Fam. PI. (Adanson) 2: 121. 1763

Grangea maderaspatana (Linnaeus) Poiret in Lamarck, Encycl. Suppl. 2: 82511 8ibokerf., FI.
Brit. Ind 3: 247. 1881, Prain, Beng. Pl. 1: 442. 1903; Grierson & Long, Fl. Bhut. 2(3): 1529. 2001.
Artemisia maderaspatana Linnaeus, Sp. PI. 849. 1753.

Annual rosette herbs, branches long, prostrate villose. Lamina sessile, sinuate pinnatifid, dark green.
Heads solitaryheterogamous, corolla yellow; anther base obAd®nes pale brown, glabrous;
phyllaries oblong . Pappus hairy connate into a fimbriate cup.

Flowers& Fruits:February — May
Exiccatus. Doumahoni BeelAnurag & AP Das0185, dated 2.2.201L
Satus. Abundant.
Local Distribution: Throughout the study area.
General Distribution: India,Africa, Si Lanka, China, Malaysia.
IXERIS Cassini, Bull. Sci. Soc. Philom. Paris (1821) 173; et Dict. Sc. Nat. 24. 49. 1822.

I xeris polycephala Cassini in Dict. Sci. Nat. 24: 50. 1822; Hagtaal.,Fl. Ind. 12: 279. 1995;
Grierson & Long,Fl. Bhut. 2(3): 1467. 20Qhctuca polycephala (Cassini) Bentham & Hookér,
Gen. Pl. 2: 526. 1873; HookkrFl. Brit. Ind 3: 410. 1881.

Small rosette herbs, scapes to 45 cm. Basal lamina oblong lanceolate, cauline lamina lanceolate to
linear, acuminate, sessile, radicals sagittate-auriculate. Capitula terminal; outer phyllaries 5 — 6, ovate,
inner phyllaries 7 — 8, linedainceolate. Ligules yellawappus yellowish, simple.

Flowers& Fruits:November — May
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Exiccatus. Mahananda Barrag@&nurag & AP Das 0602, dated 13.1.2013.

Satus: Less common.
Local Digtribution: In few wetlands of the study area.
General Digtribution: India, China, Japan.

LAUNAEA Cassini, Dictionnaire des Sciences Naturelle 25. 1822

Launaea aspleniifolia(Willdenow) Hookeff.,Fl. Brit. Ind. 3: 415. 1881; Prain, Beng. PI. 1: 630.
1903; Guha Bakshi, FI. MubDist. 169. 1984#renanthes aspleniifolia Willdenow, Sp. PI. 3. 1804.

Vernacular Namdikchana

Annual, glabrous herbs. Lamina liniar-oblanceolate, acuminate, entire or remotely or shallowly dentate,
often sparsely denticulate. Inflorescence racemose, usually few capitula. Involucre bract 3mm diameter
Cypsela oblong-lanceolate, compressed, pappus 6.6 mm.

Flowers& Fruits:January -April

Exiccatus. GajoldobaAnurag & AP Das 0358, dated 08.03.2012.
Satus: Rare.

Local Distribution: Found only in one field of study area.

General Digtribution: Nepal, India, Pakistan.

MIKANIA Willdenow, Sp. PI., ed. 4 [\ifldenow] 3(3): 1742. 1803

Mikaniamicrantha Kunth in Humboldt, Bonpland & Kunth, NoGen. Sp. 4: 134. 1820; Hagia
al., Fl. Ind. 12: 357. 1995; Grierson & Long, Fl. Bhut. 2(3): 1625. 2Mkania scandens auct.
Clarke, Comp. India 34. 1876on Willdenow. Prain, Beng. PI.1: 434. 1903.

Extensive climbers, branches halrgmina triangulapvate, acute or acuminate, cordate, pubescent.
Capitula numerous in dense compound cymose corymbs. Phyllaries oblong, acute or shortly acuminate;
corolla greenish white. Cypsela ribbed, glandular; pappus longer than achenes.

Flowers& Fruits:June — December

Exiccatus. Doumahoni BeelAnurag & AP Das 0513, dated 12.06.2013; Gajoldoburag &
AP Das 0676, dated 03.09.2014.

Satus. Abundant.
Local Distribution: Throughout the study area.

General Didtribution: India, TropicalAmerica. Nepal, Myanmakalaysia, China, Philippin€gaiwan,
TropicalAfrica.

PARTHENIUM Linnaeus, Sp. Pl. 2.1753

Parthenium hysterophorusLinnaeus, Sp. PI. 988. 1753; Hagtaal.,Fl. Ind. 12: 403. 1995; Grierson
& Springate, Fl. Bhut. 2(3): 1622. 2001.

Flatly rosette annual herb; flowering shoot erect, profusely branched annual; stems stiffly appressed
white puberulous. Lamina white pubescent, often pilose on veins. Basal leaves ovate, long petiolate;
cauline leaves more finely cut, short petiolate; upper leaves smaller nasalwvsessile. Capitula 3

mm with white corolla. Cypsela compressed, pappus of two lateral, reflexed awns.
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Flowers& Fruits: January — December

Exiccatus. Mahananda Barrag@énurag & AP Das 0064, dated 12.05.2010;Doumahoni Beel,
Anurag & AP Das 0216, dated 02.02.201

Satus. Abundant.
Local Distribution: Throughout the study area.
General Digtribution: Native ofAmerica; widely naturalized in India.

SPHAERANTHUS Linnaeus, Sp. PI. 2. 1753

SphaeranthusindicusLinnaeus, Sp. Pl. 927. 1753; HookerFl. Brit. Ind. 3: 275. 1881, Prain,
Beng. Plants 1: 441. 1903; Guha Bakshi, Fl..Ndust. 174. 1984. Grierson & Long, Fl. Bhut. 2(3):
1508. 2001.

Vernacular Namdhuikadam

Prostrate annual herbs, scented. Stem winged. Leaves alternate. Flower-heads purple, heterogamous
with compact unit of numerous minute capitula; anther base sagittate. Fruits oblong, achenes hairy
glandularPappus absent.

Flowers& Fruits:January -April.

Exiccatus. GajoldobaAnurag & AP Das 0365, dated 08.03.2012.

Satus: Less common.

Local Digtribution: Throughout the study area; more common after harvest paddy-fields
General Distribution: India, Nepal, Bangladesh, Myanm@ri LankaAfrica, IslandsAustralia.

ACMELLA L.C.M.Richardex Persoon, Syn. PI. 2. 1807

Acmella paniculata (Wallich ex A.P. de Candolle) R.K. Janse®yst. Bot. Monogr867. 1985.
Soilanthescalva A.P. de Candolle ilwight, Contr Bot. Ind. 19. 1834; Hajret al.FI. Ind. 12: 409.
1995.S acmellavar. calva (A.P. de Candolle) Clarke, Comp. Ind. 138. 1876; Hodkél. Brit.
Ind. 3: 307. 1881S acmella Linnaeussensu Prain, Beng. PI. 1: 614. 1903.

Tall or diffuse annual herbs. Leaves opposite; lamina ovate, serrate, acute, 3-nerved. Capitula 0.7 —
0.82 cm in diameteeither in solitary or paniculate, peduncled, ovoid, receptacle conical; corolla yellow
Involucral bracts biseriate, ovoid. Rays uniseriate, yellgcs tubulaPappus absent.

Flowers& Fruits: July — November

Exiccatus. Mahananda Barragénurag & AP Das 0319, dated 26.1.2011; Kathambari Beel,
Anurag & AP Das 0668, dated 03.09.2014.

Satus: Abundant.
Local Distribution: Throughout the study area.
General Distribution: India, Nepal, Sri Lanka, China, Myanmiadonesia, Malaysia.

SONCHUSLInnaeus, Sp. PI. 2. 1753

Sonchusasper (LinnaeusA.W. Hill, Herb. Brit. 1:47.1769; Hookér, FI. Brit. Ind. 3: 414. 1881,
Prain, Beng. PI. 1: 629.1908onchusoleraceusvar. asper Linnaeus, Sp. Pl. 794. 1753.
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Fleshyerect, annual, glabrous herbs. Leaves variable in shape, lanceolate-ovate-oblanceolate; cauline
pinnerifid, spinous-toothed. Heads erect, peduncle flat. Involucral bracts on many series; Ligule yellow
Achenes compressed, ribbed. Pappus creamy white.

Flowers& Fruits. May —August

Exiccatus. Mahananda BarragAnurag & AP Das 0027, dated 12.05.2010.
Satus: Common.

Local Distribution: Throughout the study area.

General Digtribution: India, PakistarAfghanistan, Iran, Iraqg, @sia, Egypt, Libya, Ethiopia,
EuropeAfrica, N & SAmerica.

THESPIS A.P. de Candolle, in Guillaumiirch. Bot. (Paris) 2: 517. 1833

ThespisdivaricataA.P. de Candolle, in Guillaumidrch. Bot. 2: 517. 1833; Hookér Fl. Brit. Ind.
3: 259. 1881, Prain, Beng. PI. 1: 595.1908tula divaricata Wallich [Cat. 3238A 1831;nom.
nud.] exA.P. de Candolle, Prods: 375. 1836Cotula sinapifolia Roxbugh inWallich. Cat. 3287 G
ThespiserectaA.P. de Candolle, Prods: 375. 1836.

Annual, erect glabrous herbs. Lamina elliptic to oblong, toothed, attenuate at base. Heads crowded.
Ray florets fertile, often without corolla. Disc florets sterile. Involucral bracts dvettenes small,
papillose.

Flowers& Fruits: April — August

Exiccatus. GajoldobaAnurag & AP Das 0371, dated 08.03.2012.

Jatus. Rare.

Local Distribution: Throughout the study area.

General Distribution: India, Nepal, Bangladesh, Myanm@&rW China,Thailand, Indo-China.

CYANTHILLIUM  Blume, Bijdr Fl. Ned. Ind. 15: 889. 1826

Cyanthillium cinereum (Linnaeus) H. Robinson, Proc. Biol. Stdash. 103. 252. 199Conyza
cinerea Linnaeus, Sp. Pl. 862. 175&rnonia cinerea (Linnaeus) Less in Linnaea 4: 291. 1829;
Hookerf., Fl. Brit. Ind 3: 233. 1881, Prain, Beng. PI. 1: 601.1903; Guha Bakshi, FIDN&tr175.
1984. Hajreet al.,Fl. Ind. 13: 367. 1995.

Erect, branched annual herb, stem slendesives alternate, lamina ovate-lanceolate. Flowers
homogamous, pink or purple, small, in terminal corymbose, violet. Pappus\ehéees terete, hajry
not ribbed.

Flowers& Fruits: January — January

Exiccatus. Doumahoni BeelAnurag & AP Das0203, dated 02.02.201
Satus: Abundant.

Local Distribution: Throughout the study area.

General Digtribution: Pantropical.
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XANTHIUM Linnaeus,Sp. PI. 2. 1753

Xanthium strumarium Linnaeus, Sp. Pl. 987. 1753; Prain, Beng. Pl. 1: 607.2@®hiumindicum
Koenigex Roxbugh, Fl. Ind. 3: 601. 1832; Prain, Beng. PI. 1: 601.1903; Guha Bakshi, FDigtr
176.1984. Hajrat al., Fl. Ind 12: 427. 1995€anthium strumarium Linnaeus, Sp. PI. 987. 1753,

p.p.; Hookerf., FI. Brit. Ind 3: 303. 1881; Haines, Bot. Bihar & Orissa pt4¥8. 1922.

Scabrous, erect, annual heridersterete, stout. Lamina broadly ovate or sub- orbidulagularly
toothed. Capitula unisexual, monoecious, globose, axillary or terminal. Cypsela 2, oblong ovoid with
hooked persistent style and involucre.

Flowers& Fruits: August -April

Exiccatus. Mahananda Barrag&énurag & AP Das0049, dated 12.05.2010; Gossaihat Béelrag
& AP Das 0421, dated 17.08.2012.

Satus: Abundant.
Local Distribution: Throughout the study are.a
General Digtribution: Pantropical.

GALINSOGA Ruiz & Pavon, Prod. Fl. Per10. t. 24. 1794

Galinsoga parviflora Cavanilles, Icon. 3: 41. 1795; Prain, Beng. PI. 1: 618. 1903. Grierson &
Long, Fl. Bhut. 2(3): 1610. 200A;P. Das, JourEcon.Tax. Bot. 26(1): 34. 2002.

Annual herbs. Peduncles 1 — 43 mm; involucres campanulate. Ray florets: corollas usually dull white;
Disk florets 15 — 50. Pappus absent or of 5 — 10 laciniate scales 0.5 — 1 mm; disk achenes glabrous or
strigose; pappus absent.

Flowers& Fruits: August -April
Exiccatus. Gossaihat BeeAnurag & AP Das0432, dated 17.08.2012.
Satus: Common at places.

Local Distribution: Throughout the study area.
General Didtribution: India, China and native to Sodtherica.

ERIGERON Linnaeus, Sp. PI. 2: 863. 1753
Erigeron canadensis Linnaeus, Sp. PI. 2: 863. 1753; Grierson & Long, Fl. Bhut. 2(3): 1627. 2001.

Sparsely hirsute, annual, erect herbs. Lower leaves petiolate; lamina oblanceolate, sparsely serrate or
entire. Capitula numerous, terminal, peduncles sleimetucre sub-cylindric; phyllaries 2 — 3 seriate,
greenish, linealanceolate. Ray florets white; disk florets yellowish, tube sparsely pubefdeahes
linear-lanceoloid, compressed.

Flowers& Fruits:May — September

Exiccatus. Mahananda Barrag@nurag & AP Das0034, dated 12.05.2010; Gajoldolfqurag
& AP Das 0677, dated 03.09.2014.

Satus. Very common.
Local Distribution: Throughout the study area.
General Digtribution: Pantropical.
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ADENOSTEMMA Char Gen. Pl., ed. 2.89. 1776

Adenostemma suffruticosum Gardner in London JouiBot. 6: 433. 1847; Hattori & Nakajima in
Hoehnea, 38(2): 44. 201Chowdhungt al., Pl. 7(2): 589 - 593. 2013denostemma scaevolifolium
Martiusex Baker, Fl. Bras. (Martius) 6(2): 186. 1876. [PLAE 4.4. Figs. 9]

Undershrub, uptol.5 m highte® angulampuberulous. Lower leaves opposite, alternate above, sessile

or sometimes shortly (upto 2 cm in vegetative phase) petiolate; lamina 1.5 - 12 x 0.5 - 07 cm, ovate-
elliptic to slightly oblanceolate, crenate, acute or acuminate toobtuse, base attenuate, both surfaces
glabrous. Capitula discoid in spreading panicles; peduncle 4.5 — 8.5 cm; involucre campanulate, bracts
connate at base, glutinous, 3—5 x 0.5 -1 mm, lanceolate or narrowly oblong, entire, acute to obtuse.
Bracteoles connate at base, 3—4 x 0.4 —0.6 mm, linear lanceolate, entire, obtuse. Receptacle convex
naked, foveolated. Externally visible parts of all florets white; ray florets absent; disc florets 40 — 50,
corolla tubularglandulaitomentose outside, 5-lobed (0.5 mm); anther base obtuse, terminal appendage
missing, approximately 1 mm; style branches 2, 3 mm long, clavate. Cypsela remain exposed, slightly
spreading, obconical, glutinous, 2 mm long with glandular trichomes, black; pappus represented by 3 —
4 small caecum like oblong or slightly spathulate structures.

Flowers& Fruits: September — January

Exiccatus. Teesta Barrage (Gajoldobanurag & AP Das2105, dated 22.10.2013nurag & AP
Das 2109, dated 09.12.2013.

Jatus: Rare
Local Distribution: In two wetlands oferai region.

General Digtribution: Southeast andest-Central Brazil and now from tferai and Duars of
West Bengal in India.

Notes: This species has been reported as a new record for Indian flora from Gajoldoba and
Mahananda Barrage.

SOLIVA Ruiz & Pavon, Fl. Peru¥rodr 113, t. 24. 1794

Solivaanthemifolia (A. Jussieu) R. Browmrans. Linn. Soc. London 12: 102. 1818; Chowdlstiry
al., Pleione 5(2): 352 — 356.20X5ymnostyles anthemifolia JussieuAnn. Mus. Natl. Hist. Nat. 4:
262. 1804.

Vernacular Namévlatikanra

Annual, pubescent, prostrate herbs with cauline base. Leave base sheathing. Capitulum or head clusterec
in leaf axils, mature one fixed with soil, round, solitaay florets absent; involucral bract in two rows;

disc florets iligulate, hermaphrodite, epigynous; corolla long, dale ygiletals 3; syngenecious;
gynoecioum distinct, ovary long, style unequally bifid, tip round. Cypsela light brown with deep brown
centre, persistent style, spinescent.

Flowers& Fruits:March -August

Exiccatus. GajoldobaAnurag & AP Das 0379, dated 08.03.2012.
Satus: Rare.

Local Disgtribution: Found only one or two places.

General Didtribution: Pantropical.
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CAMPANULACEAE A. Jussieu, Gen. PI. 163. 178®m. cons.

Key to the Genera:

la. Flowers actinomorphic, corolla campanulate; lamina oblanceolate, seeds compressed —
EIIPSOIA ...t e e Wahlenbrgia

1b. Lamina suborbicular to broadly ovate, Seeds triangular ............ ............. Lobelia

WAHLENBERGIA Schradex Roth, NovPI. Sp. 399. 1821

Wahlenbergiamarginata(Thunbeg)A. DC. Mon. Camp. 143. 1830; Majumdierd.Agr. 6: 156.
1962.Campanula marginata Thunbeg, Fl. Jap. 89. 178ahlenbergia gracilisSchreberBlumend.
38.1827; Hooketr, Fl. Brit. Ind. 3: 429. 1881, Prain, Beng. PI. 1: 468. 1903.

Annual, glabrous or sparsely haeyect or procumbent herbs. Lamina oblanceolatgimandulate,
denticulate, sparsely pilose. Flowers erect, pedicels up to 7 cm, calypdoveta campanulate, blue.
Capsules obconical; seeds compressed-ellipsoid.

Flowers& Fruits: December April

Exiccatus. Doumahoni BeeAnurag& AP Das0189, dated 2.2.201.
Satus: Common.

Local Distribution: Throughout the study area

General Didtribution: India, E Asia,Australia, New Zealand andArica.

LOBELIA Linnaeus, Sp. Pl. 2: 929. 1753
Lobeliaalsinoides Lamarck, Dict. Bot. 3: 588. 1791; Codqua.Wetl. Pl. Ind. 82. 1996.

Annual succulent, glabrous herbter8s angulat_eaves alternate; petiole glabrous 1 — 3.4 mm; lamina
suborbicular to broadly ovate, elliptic, or lanceolate, rounded, cuneate at base. Flowers in axillary
raceme; pedicels glabrous, slen@alyx lobes linear to subulate. Corolla bi-lipped, pale blue or white.
Stamens connate. Seeds numerous, trianglags brown.

Flowers& Fruits: Throughout the year

Mahananda BarragAnurag& AP Das0047, dated 12.05.2010; Kathambari Beshurag& AP
Das 0680, dated 03.09.2014.

Satus. Common.
Local Distribution: Throughout the study area.

General Distribution: India, Nepal, Sri Lanka, Bangladesh, China, Japan, Laos, Malaysia,
Myanmar New Guineal hailandVietnam.

MENY ANTHACEAE Dumortier Anal. Fam. PI. 20: 25. 1828pm. cons.

NYMPHOIDES SeguierPl.Veron. 3: 121. 1754
Key to the Species:
la. Plants small; corollalobes entire ................c.coo i AN iydrophylla
1b. Plants giant; corolla lobes fimbricate .................cccccceivieeiccceeeeeeeeeen2 L JNeindicum
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Nymphoides hydrophylla (Loureiro) Kuntze, RevGen. PI. 429. 1891; Panda & Das, Fl. Sambalp.
27. 2004Menyantheshydrophylla Loureiro, Fl. Cochinch. 1: 129. 1790imnanthemumcristatum
(Roxburgh) Grisebach, Gen. Sp. Gent. 342. 1839; HdokeBrit. Ind. 4: 131. 1883; Prain, Beng.
Pl. 2: 527. 1903; Haines, Bot. Bihar & Orissa Pt.3Y1. 1922. PLATE 4.4. Figs. 7]

Aquatic, floating herbs occasionally grow in paddy fields, during rainy season. Lamina deeply cordate,
alternate, orbicular and green above, greenish — pink beneath. Flower many in dense clusters at the
nodes. Sepals-5, may be 4, petals 4-5, slightly attached at the base, corolla lobes entire, with longitudinal
fold down the middle, stamens epipetalous; ovary 1- celled. Capsules 2.

Flowers& Fruits: January —December

Exiccatus. Mahananda Barrag@nurag & AP Das 0076, dated 12.05.2010; Kathambari Beel,
Anurag & AP Das 0735, dated 03.09.2014.

Satus. Abundant.

Local Distribution: Throughout the study area.

General Didtribution: India, S. China, Myanmailava and Malaysia.
Nymphoidesindica(Linnaeus) O. Kuntze, ReGen. PI. 429. 1891; Panda & Das, Fl. Sambalpur

227. 2004Menyanthes indica Linnaeus, Sp. PI. 145. 1793mnanthemum indicum (Linnaeus)
Thwaites, Enum. 205. 1850; HooKeIFI. Brit. Ind. 4: 131. 1883;Prain, Beng. PI. 1: 527. 1903.

[PLATE 4.4. Figs. 8]

Aquatic herbs, lamina floating fleshyilocular cordate, mains more or less sinuate. Flowers white
with a yellow centein clusters, appearing above the surface of the water; corolla lobes densely papillose,
not crested down the middle. Capsules subglobose; seeds many obovate.

Flowers& Fruits: January — December

Exiccatus. GajoldobaAnurag & AP Das 0378, dated 08.03.2012.

Satus: Abundant.

Local Distribution: Throughout the study area.

General Digribution: Afghanistan, India, S. Bsia, MalaysiaAustralia to Fiji.

Order: Apiales

APIACEAE Lindley, Intr. Nat. Syst. Bot., ed. 2. 21. 183&m. alt. [UMBELLIFERAE A.
Jussieunom. cons.]

Key to the Genera:

la. Umbels simple axillary; lamina reniform ..............ccccccceeeevieeeevcveeen oo Centella
1b. Umbels compound terminal; Leaves compound ..............ccoovviiiiineannnes 2

2a. Lamina 1 — 3 pinnate; fruits elliptical ..o Qenanthe
2b. Lamina 2 pinnate; fruits sSub-globose ... Sesdli

CENTELLA Linnaeus, Sp. Pl., ed. 2.2:1393. 1763

Centellaasiatica (Linnaeus) Urban, Martius Fl. Bras4.. 287. 1879; Guha Bakshi, Fl. MiDist.
149. 1984Hydrocotyleasiatica Linnaeus, Sp. Pl. 234. 1753; HookeFl. Brit. Ind. 2: 669. 1879;
Prain, Beng. PI. 1: 391. 1903.
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Vernacular Naméhankuni

Annual, fleshyweak, creeping runneooted at nodes. Lamina orbicutaniform.

peduncle almost missing. Involucral bracts ovate, embracing the flowers. Umbels simple, 3 — 6 pink
flowered, axillaryFruits not vittate, pericarps not thickened. Seeds compressed laterally

Flowers& Fruits: July — February

Exiccatus. GajoldobaAnurag& AP Das 0085, dated 12.09.2010; Gossaihat Béglurag& AP
Das 0239, dated 14.07.201

Satus: Abundant.
Local Distribution: Throughout the study area.
General Digtribution: Pantropical.

OENANTHE Linnaeus, Sp. Pl. 1: 254. 1753

Oenanthejavanica (Blume)A.P. de Candolle, Prod4: 138. 1830; Buwalda, Blumea 2: 194. 1936 &
FI. Males 4: 136. 194% umjavanicum Blume, Bijdr 15: 881. 1828Denanthe bengalensis Bentham
& Hooker, Gen. PI. 1: 906: 1862; Hodk, FI. Brit. Ind. 2: 696. 1879; Prain, Beng. PI. 1. 394. 1903.

Herbs, annual, growing in wet places, especially on the shade of other plants. Lamina 1 — 3 pinnate,
secondary pinnae lanceolate-ovate, deeply pinnatifid, pale green. Flowers often polygamous. Calyx
teeth minute. Fruits ellipsoid, nearly terete, furrowed, forrows 1-vittate, carpophore 0.

Flowers& Fruits: January April

Exiccatus: Doumahoni BeelAnurag& AP Das0179, dated 2.02.201
Satus: Common.

Local Distribution: Throughout the study area.

General Distribution: India, China, Japan and Java.

SESELI Linnaeus Sp. PI. 1: 259. 1753

Sesdli diffusum (Roxbughex J.E. Smith) Santapou&agh, Bull. Bot. SurMnd. 5(2): 108. 1963.
LigusticumdiffusumRoxbughex J.E. Smith, Rees Cyclop 21t.11812 CnidiumdiffusumA.P. de
Candolle, Prod#d: 153. 1830Sesdli indicumWight & Arnott, Prodr371. 1874; HooK., Fl. Brit.
Ind. 2: 693. 1879; Prain, Beng. Plants 1: 393. 1903

Vernacular namdan Jawan

Diffuse of erect, annual herb with pubescent branches from the root-top. Lamina oblong, lanceolate,
petiolate, 2-pinnate or pinnae, pinnatisect 2 — 3 pairs; cauline similar but smaller and more crisped, all
hairy, especially beneath with short white hairs. Flowers pink or white in compound umbles. Fruit sub-
globose, glabrous or hispid; ridges thick.

Flowers& Fruits: January -April

Exiccatus. Doumahoni BeeAnurag& AP Das0171, dated 2.02.20Q1
Satus: Common

Local Distribution: Throughout the study area.

General Digribution: India (throughout the plains) and Bangladesh.
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ARALIACEAE A.Jussieu,Gen. PIl. 217.1789

HYDROCOTYLE Linnaeus,Sp. Pl. 1: 234. 1753
Key to the Species:

1a. Plants proStrate  ..........oeiviiiiin i e H.javanica
1b. Plants decumbent.........co i 2
2a Petals white,fruits cordate — globose, brown .......... ... H-himalaica

2b. Petals greenish white, fruit broadly globose, greenish yellow; leaves very small .....................
...................................................................................................... H. sibthorpioides

Hydrocotyle himalaica PK. Mukherjee, Indian Foresté&5: 470. 1969Grierson & Long, Fl. Bhut.
2(2): 443. 199%ydrocotylejavanica var. podantha C.B. Clarke in J.D. HookgFl. Brit. India 2:
668. 1879.

Annual decumbent herbs, stems, petioles & peduncles moderately to densely pubescent with dark
purple-brown hairs. Petioles 3—18 cm; lamina orbicular or reniform, obtuse rounded, main nerves 9.
Umbels many flowered; pedicels 1-2 mm. Petals white. Fruits cordate-globose, brown.

Flowers& Fruits. May —August

Exiccatus. Mahananda Barragénurag& AP Das 0008, dated 12.05.2010; Gossaihat Beel,
Anurag& AP Das 0240, dated 14.07.201

Satus: Common.

Local Distribution: Throughout the study area.

General Digtribution:N India, China, Bhutan, Myanmadepal.

Hydrocotylejavanica Thunberg, Dissert. 2: 415. t. 3. 1800. Grierson & Long, Fl. Bhut.2(2): 444. 1999.
Prostrate. @m slenderooting at the nodes. Leaves pubescent, reniform, 2 —5 cm in diameter; lobes
7, triangular; crenate; upper part of the petioles densely pubescent. Umbels 10 — 30 flowered, compact.
Petals white. Fruit suborbiculdr.5 mm broad; surface rugulose, mottled.

Flowers& Fruits: March-April

Exiccatus. GajoldobaAnurag& AP Das 0350, dated 08.03.2012.

Satus: Abundant.

Local Distribution: Throughout the study area.

General Digtribution: TropicalAsia to Indonesigjustralia, Pacific Islands, China, Korea, Himalayas.
Hydrocotyle sibthorpioides Lamarck, Encycl. 3: 153. 1789; Codqua.Wetl. PI. Ind. 35. 1996;
Grierson & Long, Fl. Bhut. 2(2): 444. 1999.

Annual aromatic, decumbent herle® slendeffiliform, creeping. Petioles glabrous or sparsely

pubescent; lamina membranous, reniform-rounded, cordate at base. Umbels solitary at nodes, sessile;
bracts ovate to ovate -lanceolate. Petals greenish-white. Fruits broadly globose, greenish yellow

Flowers & Fruits: May — October

Exiccatus. Kathambari BeeAnurag& AP Das0657, dated 03.09.2014.
Satus. Common.

Local Distribution: Throughout the study area.

General Digtribution: India, Bhutan, Nepal, China, Indonesia, Japan, Korea, Philippines, Thailand,
Vietnam; tropicahfrica.
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PLATE 4.3. Figs. 1 — 6. Floristic elements: 1Nymphaea rubra; 2. Nymphaea nauchali;
3. Nymphaea pubescence; 4. Nelumbo nucifera; 5. Monochoria vaginalis, 6. Monochoria
hastata
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PLATE 4.4. Figs. 7 — 12. Floristic elements: 7Nymphoides hydrophylla; 8. Nymphoides
indica; 9. Adenostemma suffruticossum; 10. Rotala rotundifolia; 11. Ranunculus sceleratus;
12. Cleome spinosa
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PLATE 4.5. Figs. 13 — 19. Floristic elements: 13agittaria sagittifolia; 14. Sagittaria
latifolia; 15. Sagittaria guwanensis; 16. Aponogeton crispus; 17. Butomopsis latifolia; 18.

Caldesia parnassifolia; 19. Aponogeton natans
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PLATE 4.6. Figs. 20 — 25. Floristic elements: 20Potamogeton crispus; 21. Potamogeton
gramineus, 22. Limnophila rugosa; 23. Limnophila indica; 24. Limnophila aromatica; 25.
Limnophila heterophylla
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PLATE 4.7. Figs. 26 — 31. Floristic elements: 26&.udwigia adscendens; 27. Ludwigia

perennis; 28. Ludwigia octavalvis; 29. Ludwigia peruviana; 30. Trapa incisa; 31. Trapa
natans

~



Enumeration : Eudicot2 36

e

PLATE 4.8. Figs. 32 — 38. Floristic elemehts: 32Persicaria orientalis; 33. Persicaria

maculosa; 34. Persicaria lapathifolia; 35. Persicaria chinensis; 36. Persicaria perfoliata;
37.Polygonum hastatosagittatum; 38. Persicaria barbata
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PLATE 4.9. Figs. 39 — 44. Floristic elements: 39Ipomoea aquatica; 40. |pomoea
aquatica (white flowered variant);41. Ipomoea carnea; 42. Hydrolea zeylanica; 43.
Bacopa monnieri; 44. Lindernia rotundifolia
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PLATE 4.10. Figs. 45 — 50. Floristic elements: 45.indernia antipoda; 46. Lindernia
anagalis, 47. Lindernia parviflora, 48. Mazus pumilus; 49. Lindernia oppositifolia; 50.
Eichhornia crassipes
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PLATE 4.11. Figs. 51 — 58. Floristic elements: 51Lindernia hyssopoides; 52. Ottelia
alismoides; 53. Pogostemon linearis; 54. Pogostemon stellatus; 55. Pogostemon pumilus;
56.& 57. Alternanthera philoxeroides; 58. Alternanthera sessilis
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auriculata; 61. Hygrophila difformis (Vegetative);62. Flowering of Hygrophila difformis
63. Ammania multiflora; 64. Vleronica anagalis-aquatica; 65. Acmella paniculata
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PLATE 4.13. Figs. 66 — 71. Floristic elements: 6@nydra fluctuens; 67. Aeschynomene
indica; 68. Oxalis debilis var. corymbosa , 69. Heliotropium indicum; 70. Oldenlandia
biflora; 71. Duchesnia indica
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PLATE 4.14. Figs. 72 — 77. Floristic elements: 73Utricularia aurea; 74. Utricularia
scandens 75. Utricularia gibbosa var. exoleta; 76. Utricularia inflexa ; 77. Drosera
burmanii; 78. Oenanthe javanica



PLATE 4.15 Figs. 78 — 84. Floristic elements: 78&riocaulon setaceum; 79. Eriocaulon

cinereum; 80. Eriocaulon truncatum; 81. Eriocaulon sollyanum; 82. Eriocaulon minimun;
83. Floscopa scandens; 84. Murdannia keisaak
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PLATE 4.16. Figs. 85 — 91. Floristic elements: 85Eleocharis tetraquetra; 86. Schoenoplectiella
articulate; 87. Cyanotis axilaris; 88. Hygrorhiza aristata; 89. Oplismenus burmannii ;90. Fimbristylis
dipsacea; 91.Lasia spinosa
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PLATE 4.17. Figs. 92 — 98. Floristic elements: 923pirodella polyrrhiza; 93. Spirodela
punctata; 94. Typha angustifolia; 95. Acorus Calamus, 96. Eurayle ferox; 97. Blyxa
japonica; 98. Najas minor
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PLATE 4.18. Figs. 99 — 104. Floristic elements: 9%aivinia natans; 100.Salvinia cucullata, 101.
Salvinia adnata; 102. Azolla pinnata ssp.africana; 103. Ceratopteris thalictroides; 104. Marsilea
minuta.
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PLATE 4.19. Figs. 105 — 108. Floristic elements: 108lechnum orientale;
106.Lycopodiella cernua ; 107.Diplazium esculentum; 108. Selagindla
monospora
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Phenology



Phenology

5.1. Introduction

Phenol ogy isdefined asabranch of science dealing with therel ations between climate and periodic
biologica phenomena. Phenol ogy isthe study of thetimes of recurring natural phenomena. Theword
Phenology, derived from the Greek word “phaino’ which meansto show or appear, of periodic plant
life cycleeventsthat areinfluenced by environmenta changes, especidly seasond variationsin Rainfall,
temperature and precipitation driven by weeather and climate. The Belgian biologist, CharlesMorren
(1853) first coined theterm Phenol ogy. Phenol ogy meansthe study of life cycle of annual and perennia
plantsthroughout the year. Phenology can be defined as rel ationship between climate and biological
phenomena(Lieth, 1974). Phenol ogy isthestudy of responseof living organismsto seasond and dimatic
changesto the environment inwhich they live. Seasonal changesinclude variationsin theduration of
sunlight, precipitation, temperatureand other life-controlling factors.

Insimpler way phenol ogy means, study of completelifecycleof plantsincluding itsgermination,
fertileform and death phaserdating to month of particular season. The periodicd climatechangeof a
particular area is directly affects the plants’ life cycle. Phenological study helps us to understand the
rhythm of changesinlifecycleof plantsthat indicatesthe proper timeof showing, flowering, fruitingand
death especially for theagricultura crops.

The periodical proper such recordsa so bears scientific valuefor understanding theinteractions
between organismsand their environment and for assessing theimpactsof climate change.

The phenogica study of any vegetationisvery much useful tool for understanding of nature of
vegetation in an areain better way. There are several authorswho studied the detail ed phenol ogy of
different specieslike (Ihne, 1884); (Harper, 1906); (Koemyer, 1959); (Frankieet al., 1974); (Wang,
1967); (Leith, 1970); (Caprio, 1966); (Croat, 1975) and (Putz, 1979).

Inthefield of phenologica study of different weedsand other plantsthere are someworksalso
reported from India. Such phenological studies performed on severa speciesby Bhoj & Ramkrishnan
(1981); Sundriyal (1990); Sivarg & Krishnamurthy (1989) on Eastern Ghatsand Himalayan plants.
Hooker (1872); Haraet al. (1966 & 1971); Ohashi (1975); Grierson & Long (1983-1987, & 1994,
1991, 1999 & 2001), Noltie (1994-2000); Pearce & Cribb (2002) explored the flora of Eastern
Himalaya. The Phenology of weedsof Darjeding Hillsand plainswerea so sudied by Das& Chanda
(1987); and Ghosh (2006).

Severa works on thefloraof aguatic and wetland plants are also available (Kachroo, 1955;
Hag, 1955; Ghosh, 1967). Duthie (1903 — 1929) worked on the flora of upper Gangetic plain and
adjoining Siwalik and sub-Himalayan region. Naskar (1990) explored the aquatic and semi aquatic
floraof lower Gangetic plains. After considering al theseimportant works, it isnoted that knowledge on
the phenology of plants of Terai and Duarsisyet to study in detail. Chowdhury (2009) reported the
phenology of 120 species of wetland plants of Maldah district and Acharyya (1998) reported the
phenology of 129 speciesof crop field weeds of Madah district. But, no other significant work from
these areas has been reported so far.
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Water pollinationislimited to about 150 angiosperm speciesin 31 generaand 11 families(Cox,

1988). Almost half of these speciesare marine or grow in brackish water, and 9 of thefamiliesare

monocotyledonous. Pollens may betransported above, on, or below thewater surface. Plantsthose
pollinate under water often havefilamentous, or edl-shaped, pollen bornein mucilaginous strands.

Oneof thelongest known and most fascinating examplesof water pollinationis\Vallisneriaspiralis.
Inthisgenus, plantsgrow submerged. Their staminateflowersarerel eased from the plant and float to
thewater surface, wherethey open and float about. At the sametime, carpellate flowersriseto the
surface onlong pedunclesand create aslight depression inthewater surface, into which staminate
flowersfal and are captured. Pollinationfollowsthiscapture.

However, for better understanding of thefloraand vegetation of the wetlandsof the Terai-Duars
areasof West Bengd, thephonol ogica datawasamost completdly lacking. During present investigation
it wastaken as an important aspect for observation and then aggregated and anal ysed.

5.2. Result and Discussion

The phenol ogy of wetland plantsgrowing in Terai and Duars of West Bengal has been attempted. As
much as 244 speci es of wetland angi ospermswere chosen for such study. The observation has been
made during 2010 — 2014. During the study several data have been collected regarding plant growth
and different successive stagesof their lifecycleinvivo. Thefollowing phenological parameterswere
studied duringthesurvey:

Period of seedling appearance or sprouting
Period of vegetativegrowth

Period of Flowering

Pollination method

Period of Fruit ripening and seed dispersal
Period of death or rest
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All theabove mentioned phenophaseswere observed month wise, sometimesin different vegetation
intheentire study area. Sometimes, littlevariation hasbeen observed in different location and thetotal
period hasbeen cons dered in such cases. The pallination patternsof wetland plantsarevery interesting.
Threemajor pollination modes have been found to be recognized among the wetland plants, namely
anemophily, zoophily and hydrophily. Apart from thesethreemagjor types. So, after careful observation
thedifferent modesof pollination have been recognized as (i) Anemophilous, (i) Entomophilous, (iii)
Hydrophilous, (iv) Anemo-Entomophilous, (v) Entomo-Hydrophilousand (vi) Anemo-Hydrophilous.

Thenatureand time of seedling appearanceissomehow different fromterrestria plants. During
phenologica study of wetland plantsit was noted that maximum number of aquatic and wet loving plants
seedling appear duringApril to December. Those speci es, which appear from bulb, rhizome, rootstalk
etc., the phenomenon of new flash or new shoot appearanceistreated asthe start of new lifecycle.
Similarly, drying up or passing into thedormant phase has been treated asthe compl etion of lifecycle.

5.3. Habit groups

Following theworksof Tand ey (1949); Sculthorpe (1967) and Chowdhury (2009), wetland plantscan
be classified into 8 categories on the basis of their habit, namely: (i) Freefloating hydrophytes, (ii)
Rooted with floating leaf hydrophytes, (iii) Submerged hydrophytes, (iv) Suspended hydrophytes,
(v) Emerged hydrophytes, (vi) Annual moist loving herbs, (vii) Perennial moist loving herbs (viii)
Smulated wetland plants.
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Among 428 angiosperms, 244 speciesof angiospermshave been taken from thewetland vegetation
inTeral and Duarsfor the phonological study [ Table5.1]. Of these 132 species (54.10 %) areannuals.
They completetheir life cyclewithinaspan of oneyear, from gppearanceto desth, to avoid drought and
flood. They arefollowed by 67 species (27.45 %) of emerged or marshy species, 10 species(4.10 %)
of rooted with floating leaf hydrophytes, 09 species (3.69 %) of submerged hydrophytes, 09 species
(3.69 %) of perennial herbs, 06 species (2.46 %) of suspended hydrophytes, 04 species(1.64 %) of
under shrubs, and 04 species (1.64 %) of freefloating hydrophytes. In addition, thereare 03 species
(1.22 %) of trailer hydrophytes.

Table5.1. Habit group classification of recorded wetland plants

Sl. No. Habit Groups No. of | Percentage
Species (%)

01. Free floating Hydrophytes(HFF) 4 1.64
02. Rooted with floating leaf Hydrophytes (HRF) 10 4.10
03. Submerged Hydrophytes (HS) 9 3.69
04. Suspended Hydrophytes (HSP) 6 2.46
05. Emerged or marshy Hydrophytes (HE) 67 27.46
06. Annual wetland herbs (HA) 132 54.10
07. Perennia wetland herbs (HP) 9 3.69
08. Trailer Hydrophytes (HT) 3 1.22
09. Under shrub (SU) 4 1.64
Total 244 100

Thewetland plantscompletetheir lifecycleeasly during rainy season, whendmost al thewetlands
remain flooded. After that the dry-season vegetation replace the marsh/ wet vegetation, though the
submerged vegetation survivea someplaces; agriculturd activity ssopsand acompletdy different picture
prevailsinal partsof thewetland dominating districts. But, after the monsoon, whenthewater level
recedesand thedry-land agriculturd activitiesregains. Remova of weedsmanudly or withtheagpplication
of herbicidesstartsinlarge scaleand disturb life cycleof dl theseplants.

54.Lifeformsor Growth forms

The ‘growth-form’ and the ‘life-form’ are synonymous concepts. According to Segal (1966), growth
formsare morphol ogical typesadapted to their special environment and are considered principally or
completely determined by the physical environment and distinguished growth formson the basis of
morphological dependences on atmospheric, aguatic, or edaphic conditions (Beeteswari et al., 2009).

Life forms study of wetland plants of Terai and Duars have been recorded for 5 years (2010 —
2014). The observation shows (Table 5.2) the Therophytes are the most dominating group with 140
species (50.68 %). They are followed by Cryptophytes with 59 species (24.18 %), 27 species of
Chamaephytes, 13 species of Hemicrytophytes and 5 species of Phanerophytes. As the study is
restricted to thewetland so the Cryptophyteswere studied in detail sand result showsthat these are 34
Hydrophytes and 25 Helophytes. Thevegetation in Terai and Duarswetlandsare mainly dominating
with Therophytes and Cryptophytes.

The present lifeforms of wetland plants a so can be compared with Raunkiaersvalue of Biological
Spectrum. Among thewetland vegetation Therophytes contributed maximum vauewith 57.38 % that
isfour timesmorethan of Raunkiaersnormal value, and the Cryptophyteswith 24.17 % isfour times
morethan normal spectrum value. Third largest group is Chamaephyteswith 11.06 %o whichisquite
nearer to the normal value. Last two groups show reverse value, where Hemicryptophytes and
Phanerophyte



Phenology 250

Tableb.2. Lifeformsdistribution among thewetland plants

Sl. . No. of Per centage Raunkiaer’s

No. LifeForms Sub-Classes | oo (%) Normal value (%)

01. | Phanerophytes - 05 205 | 2.05 46.00

02. | Chamaephytes - 27 11.06 | 11.06 9.00

03. | Hemicryptophytes - 13 533 | 5.33 26.00
Helophytes 25 10.24

04. | Cryptophytes 24.17 6.00
Hydrophytes | 34 13.93

05. | Therophytes - 140 | 57.38 | 57.38 13.00

5.5. Phenology of Wetland plants

Phenology coversdifferent stagesinthelifeof aplant. It startsfrom germination or sprouting after a
resting period and ending with the death or entering into the next rest period. It istruefor amost all
plantsandisdirectly related with the set of total environmental conditions. Theresult of the present

investigation is presented bel ow considering such stages separately. [ Table 5.3]

Table5.3. Phenology, Lifeforms, Habit groups and modesof Pollination for wetland floraof Teral &
Duars. [T _Therophytes Ch_ Chamaephytes, HD = Hydrophytes, HH = Helophytes, Freefloating
Hydrophytes (HFF), Rooted with floating leaf Hydrophytes (HRF), Submerged Hydrophytes (HS),
Suspended Hydrophytes (HSP), Emerged or marshy Hydrophytes (HE), Annual wetland herbs(HA),

Perennia wetland herbs(HP), Trailer Hydrophytes (HT), Under shrub (SU)]

Name of Plants Life Habit Ger_mi- Vegetative Flowering | Fruiting Death/ PoI_Iin-
forms | groups nation growth Rest ation
Acmella paniculata Ch HA Jul-Sept Jul-Mar Sept-Feb Nov-Mar | Feb-May E
Adenostemma suffruticosum Ch HA Jul-Sept Jul-Mar Sept-Feb Nov-Mar | Feb-May E
Aeschynomene aspera HH HE Jun-Aug Jun-Apr Aug-Dec Sep-Feb Jan-Apr E/A
Aeschynomene indica HH HE Jul-Sept Jul-Feb Sept-Dec Oct-Mar | Feb-May E
Ageratum conyzoides T HA Dec-Jan Dec-Mar Jan-Mar Feb-Apr | Mar-May E
Ageratum haustonianum T HA Dec-Jan Dec-Mar Jan-Mar Feb-Apr | Mar-May E
Alternanthera paronychioides Ch HA Nov-Feb Dec-Sep Feb-Aug Jul-Sep Aug-Sep E
Alternanthera philoxeroides T HA Aug-Oct Jan-Dec Jan-May Apr-Jun Jun-Sep E
Alternanthera pungens T HA Nov-Jan Nov-Aug Jan-May Apr-Aug Jul-Sep E
Alternanthera sessilis Ch HA Jul-Aug Jan-Dec Oct-May Mar-Jul Jul-Sep A
Alysicarpus bupleurifolius Ch HA Jul-Aug Jul-Feb Aug-Dec Sep-Jan Jan-Feb A
Alysicarpus monilifer Ch HA Jul-Aug Jul-Feb Aug-Dec Sep-Jan Jan-Feb A
Alysicarpus vaginalis Ch HA Jul-Aug Jul-Feb Aug-Dec Sep-Jan Jan-Feb A
Amaranthus spinosus T HA Oct-Dec Oct-Jun Dec-Apr Jan-Jun May-Jul A
';pmagf‘;t;‘é’gu t;"t“m T HA Oct-Dec | Oct-dun | DecApr | Jan-dun | May-dul A
Amaranthus viridis T HA Jul-Sept Aug-Mar Sept-Jan Dec-Mar Feb-Apr A
Ammannia auriculata T HA Dec-Jan Jan-Mar Dec-Feb Jan-Mar Mar-Apr A
Ammannia baccifera T HA Nov-Jan Nov-May Dec-Mar Feb-May | Mar-Jun E
Ammannia multiflora T HA Dec-Jan Jan-Mar Dec-Feb Jan-Mar Mar-Apr E
Anagallis arvensis T HA Nov-Dec Nov-Jan Jan-Feb Feb-Apr | Mar-May E/A
Aponogeton appendiculatus HD HRF Aug-Oct Aug-Mar Sept-Feb Oct-Mar Feb-Apr E/H
Aponogeton crispus HD HRF Aug-Oct Aug-Mar Sept-Feb Oct-Mar Feb-Apr E/H
Aponogeton lakhonensis HD HRF Aug-Oct Aug-Mar Sept-Feb Oct-Mar Feb-Apr E/H
Aponogeton natans HD HRF Jul-Sept Jan-Dec Aug-Jan Sept-Feb | Feb-Apr H
Aponogeton undulatus HD HRF Jul-Sept Jan-Dec Aug-Jan Sept-Feb | Feb-Apr H
Arundo donax H HE Aug-Oct Jan-Dec Nov-Feb Jan-Mar May-Jul A
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Name of Plants Life Habit Ger_mi- Vegetative Flowering | Fruiting Death/ PoI_Iin-
forms | groups nation growth Rest ation
Athroisma laciniatum T HA Dec-Jan Jan-Jun Mar-Jul Apr-Jun May-Jul E
Bacopa monnieri Ch HA Aug-Nov Jan-Dec Sept-Feb Jan-Apr Apr-Jun E
Bergia ammannioides T HA Jul-Aug Jul-Feb Sept-Jan Dec-Feb | Feb-Apr A
Bergia capensis T HA Jul-Aug Jul-Feb Sept-Jan Dec-Feb | Feb-Apr A
Blumea hieracifolia T HA Jan-Feb Jan-Apr Feb-May Apr-Jun May-Jul E
Blumea lacera T HA Dec-Feb Dec-Mar Feb-May Apr-Jun May-Jul E
Blyxa japonica HD HS Jul-Aug Jul-Jan Nov-Feb Jan-Mar | Feb-Mar H
Blyxa octandra HD HS Jul-Aug Jul-Jan Nov-Feb Jan-Mar | Feb-Mar H
Bulbostylis densa HA Jul-Aug Jul-Jan Sept-Feb | Oct-Mar | Jan-Mar E

Caesulia axillaris HE Aug-Sept | Aug-Mar Oct-Feb Nov-Mar | Feb-Apr A/E

Celosia argentea HA Dec-Jan Dec-Mar Dec-Feb Jan-Mar | Feb-Apr E

T
T

Caldesia parnassifolia T HE Aug-Sept | Aug-Mar Oct-Feb Nov-Mar | Feb-Apr A/E
T
T

Centaurium centaurioides HA Dec-Jan Dec-Mar Jan-Mar Feb-Apr | Feb-May A/E

Centella asiatica Ch HA Dec-Jan Jan-Dec Sept-Dec Oct-Jan i
Ceratophyllum demersum HD HSP Aug-Oct Jan-Dec Oct-Dec Nov-Jan | Apr-Jdun
Chloris barbata T HA Mar-May | Mar-Sept May-Sept Jun-Oct | Sept-Nov
Chrozophora rottleri P SuU Jan-Apr Jan-Jun Jan-Jul Jan-May | May-Jul
Cirsium arvense T HA | Dec-dan | DecMar | Jan-Mar 'I\\"A‘;; Feb-Jun
Clerodendrum indicum H SU Mar-Jun Mar-Jul Jun-Jan Jul-Feb Dec-Jan
Coix aquatica H HE Sept-Oct Sept-Dec Oct-Dec Oct-Jan Dec-Feb
Coldenia procumbens Ch HA Dec-Feb Dec-Apr Jan-Jun Feb-Aug | Jul-Aug
Commelina benghalensis Ch HA Nov-Feb Nov-Jul Jan-Aug Feb-Sept | Oct-Jan
Commelina diffusa Ch HA Nov-Feb Nov-Jul Jan-Aug Feb-Sept | Oct-Jan
Commelina longifolia Ch HA Jun-Sept Jun-Dec Jul-Dec Aug-Jan | Jan-Feb
Commelina paludosa Ch HA Nov-Feb Nov-Jul Jan-Aug Feb-Sept | Oct-Jan

Commelina suffruticosa HA Nov-Jan Nov-Feb Jan-Feb Feb-Mar | Mar-Apr

Cotula anthemoides HA Nov-Dec Nov-Jan Dec-Feb Jan-Mar | Feb-May

Cotula hemisphaerica. HA Dec-Jan Dec-Feb Jan-Feb Jan-Mar | Feb-May

Cryptocoryne retrospiralis HE Jan-May Dec-Jun May-Aug | Jun-Sept | Sept-Nov

H
T
T
Cryptocoryne ciliata C HE Jan-May Dec-Jun May-Aug | Jun-Sept | Sept-Nov
C
T

Cyanoglossum lanceolatum HA Jun-Aug Jun-Oct Jul-Nov Oct-Dec | Dec-Jan

Cynodon dactylon Ch HP Jan-Dec Jan-Dec Jan-Dec Jan-Dec *
Cyanotis axillaris Ch HA Jul-Sept Jul-Nov Jul-Dec Aug-Jan | Dec-Feb
Cyperus compactus HH HE Jul-Aug Jul-Oct Aug-Nov | Aug-Dec | Nov-Dec
Cyperus compressus T HE Jul-Sept Jul-Jan Jul-Dec Aug-Jan | Jan-Mar
Cyperus difformis HH HE Jan-Dec Jan-Dec Jan-Dec Jan-Dec Mar-Jul
Cyperus digitatus HH HE Jul-Sept Jul-Jan Aug-dec Sept-Jan | Dec-Feb
Cyperus distans HH HE Jul-Sept Jul-Dec Aug-dec Sept-Jan | Dec-Feb
Cyperus halpan HH HE Apr-Sept Apr-Oct May-Dec Jun-Jan | Dec-Mar
Cyperus imbricatus HH HE Apr-Sept Apr-Oct May-Sept | May-Oct | Oct-Dec
Cyperusiria T HA Jul-Nov Jul-Jan Aug-Jan Sept-Feb | Feb-Mar
Cyperus niveus HH HE Apr-Sept Apr-Oct May-Sept Jun-Oct | Nov-Dec
Cyperus pilosus HH HE Jul-Sept Jul-Oct Aug-Dec | Sept-Feb | Dec-Mar
Cyperus rotundus T HE Jul-Dec Jul-Jan Jul-Dec Aug-Jan | Jan-Mar
Cyperus sguarrosus HH HE Apr-Sept Apr-Dec Jun-Feb Jun-Mar | Feb-May

m{> (> > > > >|> > > > > > m>mmmMm|> > mmMmmMmmMmmMm|>> m| m|m|> I/ m

Dactyl octenium aegyptium Ch HA Jun-Sept Jun-Nov Jul-Nov Aug-Jan | Dec-Feb
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Name of Plants flc;rl:r?s g':;?gs (;’]::irg;]' Vgggtﬁlhve Flowering | Fruiting Dsaé:/ F::Iilég-
Dentella repens Ch HA May-Aug Mar-Dec Aug-Dec Oct-Feb | Dec-Mar E
Desmodium gangeticum T HA Oct-Dec Oct-Nov Apr-Oct May-Nov | Oct-Jan E
Desmodium gyroides T HA Oct-Dec Oct-Nov Apr-Oct May-Nov | Oct-Jan E
Desmodium triflorum T HA Oct-Dec Oct-Nov Apr-Oct May-Nov | Oct-Jan E
Desmostachya bipinnata H HP Feb-May Feb-Sept Apr-Dec May-Jan | Jan-Mar A
Digera muricata T HA May-Aug May-Oct Jul-Dec Aug-Feb | Jan-Mar E
Dopatrium junceum T HA Jul-Aug Jul-Oct Aug-Oct Sept-Nov | Nov-Dec E
Echinochloa colona T HE Jul-Oct Jul-Oct Jul-Nov Aug-Dec | Dec-Mar A
Echinochloa crus-galli HH HE Jul-Oct Jul-Oct Aug-Nov | Sept-Dec | Dec-Mar A
Echinochloa stagnina HH HE Aug-Sept | Aug-Nov Sept-Dec Oct-Dec Dec-Jan A
Eclipta prostrata T HA Jan-Dec Jan-Dec Jan-Dec Jan-Dec Mar-Jul AIE
Eichhornia crassipes HD HFF Jul-Dec Jan-Dec Sept-Jan Sept-Feb | Apr-Jdun E
Eleocharis congesta HH HE Jul-Dec Sept-Jan Jul-Nov Aug-Dec | Nov-Jan A
Eleocharis palustris HH HE Sept-Dec Sept-Jan Nov-Feb Dec-Mar | Feb-May A
Eleocharis retroflexa HH HA Jul-Dec Sept-Jan Jul-Nov Aug-Dec | Dec-Jan A
Eleocharistetraquetra HH HE Sept-Dec Sept-Jan Oct-Nov Nov-Dec | Dec-Jan AlE
Eleusine indica T HA Jun-Aug Jun-Nov Jul-Nov Jul-Dec Dec-Jan E
Enydra fluctuans Ch HA Nov-Dec Jan-Dec Jan-Mar Feb-Apr Apr-Jul AIE
Eragrostis gangetica T HA Jul-Aug Jul-Dec Aug-Dec | Sept-Feb | Dec-Feb A
Eragrostis minor T HA Mar-Jun Mar-Dec Jun-Feb Jul-Mar Feb-Apr E
Eragrostis pilosa T HA Jul-Aug Jul-Dec Aug-Feb | Sept-Mar | Jan-Mar A
Eragrostistenella T HA Jul-Aug Jul-Dec Aug-Feb Sept-Mar | Jan-Mar A
Eragrostis unioloides T HA Mar-Jun Mar-Dec Jun-Feb Jul-Mar Feb-Apr E
Eriocaulon cinereum HH HE Aug-Oct Aug-Dec Oct-Jan Nov-Mar | Dec-Apr AlE
Eriocaulon minimum HH HE Aug-Oct Aug-Dec Oct-Jan Nov-Mar | Dec-Apr AIE
Eriocaulon setaceum HH HE Aug-Oct Aug-Dec Oct-Jan Nov-Mar | Dec-Apr AIE
Eriocaulon sollyanum HH HE Aug-Oct Aug-Dec Oct-Jan Nov-Mar | Dec-Apr AIE
Euphorbiaindica T HA Dec-Mar Dec-Apr Jan-Apr Jan-May | Mar-May E
Euryale ferox HD HRF Dec-Feb Dec-May Apr-Jun May-Jdul Jul-Aug E
Ficus heterophylla H HP Nov-Feb Nov-Mar Jan-May Feb-Jun | Jun-Sept E
Fimbristylis aestivalis T HA Mar-Oct Mar-Dec Aug-Jan Sept-Feb | Jan-Mar A
Fimbristylis argentia T HE Feb-Jun Feb-Jul Feb-Jdun Mar-Jul Jun-Aug E
Fimbristylis dichotoma T HA Mar-Sept Mar-Dec May-Oct Jun-Nov Oct-Jan A
Fimbristylis dipsacea T HA Mar-Sept Mar-Dec May-Oct Jun-Nov Oct-Jan A
Fimbristylislittoralis HH HE Feb-Jun Feb-Jul Feb-Jun Mar-Jul Jun-Aug A
Fimbristylis squarrosa T HE Feb-Jun Feb-Jul Feb-Jdun Mar-Jul Jun-Aug E
Fimbristylis tetragona T HA Mar-Sept Mar-Dec May-Oct Jun-Nov Oct-Jan A
Fimbristylis tetragona T HA Jul-Oct Jul-Dec Oct-Dec Oct-Jan Dec-Feb E
Fuirenaciliaris T HA Sept-Nov | Sept-Nov Oct-Nov Nov-Dec | Dec-Jan E
Fumariaindica T HA Oct-Dec Oct-Dec Nov-Feb Dec-Mar | Fed-Apr AlE
Glinus lotoides Ch HA | Febdun | Feo-ddl | Apr-ddl '\/ﬂ% © | wAw | E
Glinus oppositifolius Ch HA Jan-Apr Jan-Dec Feb-Jun Mar-Jul Jul-Aug E
Gnaphalium purpureum T HA Jan-Mar Jan-Dec Feb-Oct Mar-Non | Nov-Jan A
Gnephalium polycaulon T HA Jan-Mar Jan-Apr Feb-Jun Mar-Jul | May-Aug E
Grangea maderaspatana Ch HA Jan-Feb Jan-Mar Feb-Apr ll\\/l/lzi/ Apr-Jdun E
Heliotropium indicum T HA Aug-Nov | Aug-Mar Sept-Jun Oct-dul Jul-Aug E
Heliotropium ovalifolium T HA Jan-Mar Jan-Jun Jan-Jul Jun-Aug | Aug-Sept E
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Name of Plants flc;rlrﬁs g':gggs ig{irgr'{ Vgﬁ;&ve Flowering | Fruiting DF?g / Pacglil(;z-
Hydrilla verticillata HD HS Jul-Aug Jul- Mar Nov-Jan Dec-Feb Feb-Apr H
Hydrolea zeylanica HH HE Aug-Dec Aug-Jan Nov-Feb Dec-Mar | Feb-Apr A/E
Hygrophila auriculata T HA Nov-Dec Nov-May Jan-Apr Feb-Jul Aug-Sept E
Hygrophila difformis Ch HA Sept-Nov Oct-Mar Jan-May Feb-Jul Jul-Aug E
Hugrophila erceta T HE Oct-Dec Oct-Aug Mar-Jul Apr-Jul Jul-Aug A/E
Hygrophila polysperma T HE Oct-Dec Oct-Aug Mar-Jul Apr-dul Jul-Aug A/E
Hygrophila phlomoides T HE Oct-Dec Oct-Aug Mar-Jul Apr-Jul Jul-Aug A/E
Hygrophila quadrivalvis T HE Oct-Dec Oct-Aug Mar-Jul Apr-Jul Jul-Aug A/E
Hygrophila ringens T HE Oct-Dec Oct-Aug Mar-Jul Apr-dul Jul-Aug A/E
Hygroryza aristata Ch HE Aug-Oct Aug-Nov Oct-Nov Oct-Dec Dec-Jan E
Imperata cylindrica H HP Jan-Apr Jan-Dec Feb-Apr ',\\/I/IZE/ Aug-Dec A
| pomoea aquatica Ch HE Jul-Dec Jan-Dec Aug-Feb Sept-Feb | Feb-Apr E
| pomoea carnea H SUA Jul-Sept Jul-Dec Aug-Feb Sept-Mar | Feb-May E
Ixeris polycephala T HA Nov-Jan Nov-Feb Nov-Apr Dec-May | May-dul E
Justicia diffusa T HA Aug-Oct Aug-Apr Oct-Feb Jan-Apr | Mar-May A
Justicia gendarussa T HA Aug-Oct Aug-Apr Oct-Feb Jan-Apr | Mar-May A
Justicia japonica T HA Jul-Aug Jul-Dec Aug-Oct Sept-Dec | Oct-Jan A
Kyllinga brevifolia T HA Dec-Jan Dec-Mar Jan-Mar Feb-Apr | Mar-May A
Kyllinga nemoralis T HA Dec-Jan Dec-Mar Jan-Mar Feb-Apr | Mar-May A
Laphangium luteoalbum T HA Nov-Dec Nov-Apr Dec-Apr Jan-May Apr-Jul A
Lasia spinosa C HA Jun-Aug Jan-Dec Nov-Jan Dec-Feb Feb-Jun E
Launaea aspleniifolia T HA Dec-Feb Dec-May Jan-Apr Feb-May | Apr-Jdul E
Leersia hexandra T HA Aug-Oct Aug-Oct Oct-Nov Nov-Dec | Nov-Dec A
Leptochloa panicea T HA Mar-May Mar-Nov May-Sept Jun-Oct Oct-Jan A
Limnophila aromatica HD HE Aug-Oct Aug-Jan Oct-Jan Nov-Feb | Jan-Mar E
Limnophila heterophylla HD HE Aug-Oct Aug-Jan Oct-Jan Nov-Feb | Jan-Mar E
Limnophila indica HD HE Jul-Aug Jul-Jan Aug-Feb Sept-Mar | Jan-Apr E
Limnophila repens HD HE Sept-Nov Sept-Dec Nov-jan Dec-Feb Jan-Mar E/H
Limnophila rugosa HD HE Jul-Aug Jul-Jan Aug-Feb Sept-Mar | Jan-Apr E
Limnophila sessiliflora HD HE Jul-Sept Jul-Dec Sept-Jan Nov-Feb | Jan-Mar E/H
Lindernia anagallis T HA Nov-Dec Nov-Mar Jan-Feb Jan-Mar Feb-Apr E
Lindernia cilliata T HA Nov-Dec Nov-Mar Jan-Feb Jan-Mar Feb-Apr E
Lindernia cordifolia T HA Mar-Jun Mar-Dec Jul-Dec Aug-Dec | Nov-Mar A
Lindernia crustacea Ch HA Jul-Aug Jul-Dec Aug-Dec Oct-Dec | Nov-Mar A
Lindernia hirsuta T HA Jun-Jul Jun-Dec Jun-Nov Oct-Dec Nov-Jan E
Lindernia oppositifolia T HA Jul-Aug Jul-Dec Aug-Dec Oct-Dec | Nov-Mar E
Lindernia pusilla T HA Jul-Aug Jul-Nov Aug-Nov Oct-Jan Dec-Feb A/E
Lindernia pyxidaria T HA May-Aug Jul-Dec June-Jan Aug-Dec | Nov-Feb E
Lindernia rotundifolia T HA Jul-Aug Jul-Nov Aug-Nov Oct-Jan Dec-Feb AJE
Lindernia viscosa T HA Jul-Aug Jul-Nov Aug-Nov Oct-Jan Dec-Feb A/E
Lippiajavanica P HA Jan-Apr Jan-Sept Jan-Jul Feb-Aug | Sept-Nov E
Lobelia alsinoides T HE Sept-Nov | Sept-Nov Sept-Nov Oct-Dec | Nov-Dec E
Ludwigia adscendens HD HT Jul-Aug Jan-Dec Sept-May Oct-Jun Jun-Jul E
Ludwigia octavalvis T HE Jul-Aug Jul-Dec Aug-Jan Sept-Feb | Dec-Feb E
Ludwigia peruviana T HE Jul-Aug Jul-Dec Aug-Jan Sept-Feb | Dec-Feb E
Ludwigia perennis T HE Jul-Aug Jul-Feb Aug-Mar Sept-Apr | Jan-Mar E
Mazus pumilus T HA Oct-Dec Jan-Dec Nov-Mar Dec-Apr | Mar-May E
Mecardonia procumbens Ch HA Jul-Aug Jul-Jan Sept-Mar Oct-Mar Feb-Jun E
Medicago lupulina T HA Jan-Mar Jan-Apr Jan-Jun Feb-Jul Jun-Aug E
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Name of Plants Life Habit Ger_mi— Vegetative Flowering | Fruiting Death/ PoI_Iin—
forms | groups nation growth Rest ation
Microcarpaea minima Ch HA Oct-Dec Oct-Dec Nov-Dec Dec-Jan Dec-Feb E/H
Mollugo pentaphylla Ch HA Dec-Mar Dec-Sept Jan-Sept Feb-Oct Oct-Nov E
Monochoria hastata HD HE Jul-Dec Jul-Jan Aug-Sept | Aug-Oct | Nov-Feb A/E
Monochoria vaginalis HD HE Jul-Jan Jul-Jan Sept-Apr Oct-May | Apr-Jun A
Murdannia nudiflora T HA Aug-Oct Aug-Nov Sept-Nov Oct-Dec Nov-Jan E
Murdannia spirata T HA Jul-Aug Jul-Nov Aug-Nov Oct-Dec Dec-Jan E
Myriophyllumindicum HD HE Aug-Nov Aug-Dec Jul-Dec Aug-Jan | Dec-Mar A/H
Myriophyllum tuberculatum HD HE Jul-Nov Aug-Dec Jul-Dec Aug-Jan | Dec-Mar AIE
Najas graminea HD HS Aug-Oct Aug-Dec Oct-Mar Nov-Apr | Apr-Jdun H
Najas indica HD HS Aug-Oct Aug-Dec Nov-Jan Nov-Feb | Apr-dun H
Najas minor HD HS Aug-Oct Aug-Dec Oct-Mar Nov-Apr | Apr-Jdun H
Nechamandra alternifolia HD HS Aug-Oct Aug-Apr Nov-Feb Jan-Apr | Mar-May H
Nelsonia canescens Ch HA Dec-Jan Dec-Apr Feb-Mar mz;/ May-Jun E
Nicotiana plumbaginifolia T HA Oct-Dec Oct-Jan Nov-Feb Dec-Mar | Mar-May E
Nymphaea nouchali HD HRF Jul-Aug Jul-Dec Aug-Dec Sept-Jan | Dec-Feb E
Nymphaea pubescens HD HRF Jul-Aug Jul-Dec Aug-Dec Sept-Jan | Dec-Feb E
Nymphaea rubra HD HRF Jul-Aug Jul-Dec Aug-Dec Sept-Jan | Dec-Feb E
Nymphoides hydrophylla HD HRF Jul-Oct Jan-Dec Jan-Dec Jan-Dec Feb-Jun E
Nymphoides indica HD HRF Jul-Oct Jan-Dec Jan-Dec Jan-Dec Feb-Jun E
Oenanthe javanica T HA Dec-Feb Jan-Mar Jan-Mar Feb-Apr | Mar-May A/E
Oldenlandia biflora T HA Jul-Sept Jul-Jan Sept-Jan Oct-Feb Feb-Mar A
Oldenlandia corymbosa T HA Jan-Apr Jan-Dec Feb-Jun Mar-Jul Jul-Aug E
Oldenlandia diffusa T HA Dec-Feb Jan-Mar Jan-Mar Feb-Apr | Mar-May A/E
Oldenlandia verticillata T HA Dec-Feb Jan-Mar Jan-Mar Feb-Apr | Mar-May AlE
Oryza latifolia T HA Oct-Dec Oct-Nov Nov-Dec Dec-Jan Jan-Mar A
Oryza nivara T HA Oct-Dec Oct-Nov Nov-Dec Dec-Jan Jan-Mar A
Oryza rufipogon T HA Oct-Dec Oct-Nov Nov-Dec Dec-Jan Jan-Mar A
Ottelia alismoides HD HS Jul-Aug Aug-Mar Oct-Feb Dec-Mar | Feb-Mar E
Panicum paludosum T HA Jul-Oct Jul-Nov Sept-Nov | Sept-Dec | Dec-Feb A
Panicum repens T HA Jul-Oct Jul-Nov Sept-Nov | Sept-Dec | Dec-Feb A
Parthenium hysterophorus T HA \LJQVJ%I; Jan-Dec Jan-Dec Jan-Nov | Sept-Nov A
Paspalidium flavidum T HA Jul-Oct Jul-Oct Aug-Nov | Sept-Dec | Nov-Jan E
Paspalidium punctatum T HA Jul-Sept Jul-Nov Aug-Nov | Sept-Dec | Nov-Dec A
Paspalum distichum T HA Mar-May | Mar-Nov Jun-Nov Jul-Dec Nov-Feb A
Paspal um conjugatum T HE Jun-Aug Jun-Nov Aug-Sept ?\Ieg\t/ Nov-Dec A
Pennisetum glaucum T HA Jan-Mar Jan-Jun Feb-Jul Mar-Aug | Jul-Aug A
Persicaria barbata T HA Jul-Jan Jul-Feb Jul-Nov Aug-Dec | Jan-Mar A/E
Persicaria chinensis T HA Jul-Jan Jul-Feb Jul-Nov Aug-Dec | Jan-Mar A/E
Persicaria glabra T HA Jul-Jan Jul-Feb Jul-Nov Aug-Dec | Jan-Mar A/E
Persicaria hydropiper T HE Mar-May Mar-Nov May-Nov Jun-Dec | Dec-Mar E
Persicaria lapathifolia T HE Apr-Sept Apr-Dec May-Oct Jun-Nov Nov-Jan E
Physalis orientalis T HA Mar-May Mar-Nov Apr-Jan May-Feb | Nov-Mar A/E
Persicaria pubescens T HA Apr-Sept Apr-Dec Jun-Dec Jul-Jan Jan-Mar E
Persicaria strigosa T HE Apr-Sept Apr-Dec May-Oct Jun-Nov Nov-Jan E
Pilea microphylla T HA Mar-May | Mar-Nov Jun-Nov Jul-Dec Nov-Feb A
Pistea stratiotes HD HFF Apr-Sept Apr-Dec May-Sept Jun-Oct Nov-Feb E

Polygonum
hastatosagittatum HA Feb-Jun Feb-Sept

—

Mar-Aug | Apr-Sept | Aug-Sept A/E




Phenology 255

Seseli diffusum HA Dec-Feb Jan-Mar Jan-Mar Feb-Apr | Mar-May

Solanum americanum HA Sept-Nov Sept-Jan Nov-Mar | Nov-Apr | Mar-May

Solanum torvum HA Sept-Nov Sept-Dec Nov-Mar Nov-Apr | Mar-Apr

T
T

Solanum sisymbriifolium T HA Sept-Nov | Sept-Jan Nov-Mar | Nov-Apr | Mar-May
T
T

Soliva anthemifolia HA Dec-Feb Jan-Mar Jan-Mar Feb-Apr | Mar-May

Spohaeranthusindicus Ch HA Dec-Jan Dec-Mar Jan-Mar Feb-May | Apr-Jdun
Sphenoclea zeylanica T HA Dec-Aug Dec-Sept Jan-Sept Jan-Oct Oct-Nov
Thespis divaricata T HA Feb-Mar Feb-May Apr-Jdul May-Jul Jul-Aug
Typhonium flagelliforme C HE Jul-Sept Jul-Dec Aug-Oct ?\Ieg\t/ Oct-Dec
Utricularia aurea HD HSP Jul-Sept Jul-Oct Sept-Jan Oct-Feb Jan-Mar
Utricularia bifida HD HSP Jul-Sept Jul-Oct Sept-Jan Oct-Feb | Jan-Mar

Utricularia gibbosa var.
exoleta

Name of Plants Life Habit Ger_mi- Vegetative Flowering | Fruiting Death/ PoI_Iin-
forms | groups nation growth Rest ation
Polygonum plebeium T HA Feb-Jun Feb-Sept Mar-Aug Apr-Sept | Aug-Sept AlE
Polygonum perfoliatum T HA Feb-Jun Feb-Sept Mar-Aug | Apr-Sept | Aug-Sept AlE
Potamogeton alpinus HD HRF Jul-Aug Jul-Dec Sept-Feb Oct-Mar | Feb-Apr H
Potamogeton crispus HD HS Jul-Oct Jan-Dec Aug-Nov | Aug-Dec | Dec-Mar AH
Potamogeton distinctus HD HS Jul-Oct Jan-Dec Aug-Nov | Aug-Dec | Dec-Mar A/H
Potamogeton gramineus HD HS Jul-Oct Jan-Dec Aug-Nov | Aug-Dec | Dec-Mar A/H
Potamogeton nodosus HD HRF Jul-Aug Jul-Dec Sept-Feb Oct-Mar Feb-Apr H
Potamogeton octandrus HD HS Jul-Oct Jan-Dec Aug-Nov | Aug-Dec | Dec-Mar A/H
Pouzolzia hirta HH HE Jul-Aug Jul-Oct Sept-Nov Oct-Dec | Nov-Dec E
Pouzolzia zeylanica HH HE Jul-Aug Jul-Oct Sept-Nov Oct-Dec | Nov-Dec E
Pseudognaphalium affine T HA Nov-Jan Nov-Apr Jan-Mar Feb-Jun May-Jul A
Pycreus flavidus HH HE Jun-Aug Jun-Sept Jul-Sept Jul-Oct Oct-Dec A
Ranunculus sceleratus T HA Oct-Jan Oct-Feb Dec-Mar Jan-Apr Mar-Apr E
Rotala densiflora T HA Jul-Oct Jul-Dec Aug-Nov | Sept-Dec | Dec-Jan E
Rotala indica T HA Jul-Oct Jul-Dec Aug-Nov | Sept-Dec | Dec-Jan E
Rotala mexicana T HA Jul-Oct Jul-Dec Aug-Nov | Sept-Dec | Dec-Jan E
Rotala macrandra T HA Jul-Oct Jul-Dec Aug-Nov | Sept-Dec | Dec-Jan E
Rotala rotundifolia T HA Oct-Jan Oct-Mar Nov-Mar | Dec-Apr | Apr-May E
Rottboellia cochinchinensis T HA Jul-Oct Jul-Dec Aug-Nov | Sept-Dec | Dec-Feb A
Rumex dentatus T HA Feb-May Feb-Jul Mar-Sept | Apr-Oct | Nov-Dec E
Rumex maritimus T HA Nov-Feb Nov-Apr Dec-Mar Jan-Apr | Apr-May E
Rungia pectinata T HA Aug-Oct | Aug-May Nov-Mar Jan-Apr Mar-Jul A
Saccharum spontaneum H HP Jun-Sept Jun-Oct Sept-Nov Oct-Dec Dec-Jan A
Saccharum arundinaceum H HP Jun-Sept Jun-Oct Sept-Nov Oct-Dec Dec-Jan A
Sacciolepisindica T HA Jul-Oct Jan-Dec Aug-Dec Sept-Jan | Jan-Apr A
Sacciolepisinterrupta H HP Jul-Nov Jul-Dec Aug-Jan Sept-Feb | Dec-Apr E
Sagittaria guayanensis HD HRF Jul-Aug Jul-Oct Aug-Nov | Aug-Dec | Nov-Jan E
Sagittaria sagittifolia C HE Jan-Mar Jan-Apr Feb-Aug | Mar-Aug | Jul-Sept E
Schoenoplectus articulatus H HE Aug-Dec Aug-Jan Oct-Dec Nov-Jan | Dec-Mar A
Schoenoplectus laterifolius HH HE Jul-Aug Aug-Jan Aug-Dec Sept-Jan Dec-Jan A
Schoenopl ectus juncoides HH HE Jun-Jul Jun-Nov Jul-Jan Aug-Feb | Jan-Apr A
Schoenoplectus mucronatus T HA Jun-Oct Jun-Nov Aug-Dec Sept-Jan | Dec-Feb A
Schoenopl ectus supinus HH HE Jul-Aug Aug-Jan Aug-Dec Sept-Jan | Dec-Feb A
E
E
E
E
E
E
E
E
E
A
A
A

HD HSP Jul-Oct Jul-Dec Sept-Jan Oct-Feb Feb-Mar

Utricularia inflexa var.

stellaris HD HSP Jul-Nov Jul-Oct Sept-Jan Oct-Feb | Jan-Mar

>

Utricularia scandens HD HSP Jul-Sept Jul-Oct Sept-Jan Oct-Feb Jan-Mar
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Name of Plants Life Habit Ger_mi— Vegetative Flowering | Fruiting Death/ PoI_Iin—
forms | groups nation growth Rest ation
Utricularia striatula HD HSP Jul-Sept Jul-Oct Sept-Jan Oct-Feb Jan-Mar A
Vallisneria spiralis HD HS Dec-Jan Dec-Sept Jan-May Feb-Jul Jun-Sept H
Veronica anagallis-aquatica T HA Sept-Oct Sept-Dec Nov-Jan Dec-Jan Jan-Mar E
Vetiveria zizanioides H HP Jul-Sept Jul-Oct Aug-Oct Sept-Dec | Nov-Jan A
Wahlenbergia marginata T HA Oct-Nov Oct-Jan Nov-Feb Jan-Apr | Mar-May AlE
Xanthium indicum P HA Dec-Jan Jan-Dec Aug-Mar | Aug-Apr Jul-Oct E
Xyris pauciflora T HE Oct-Nov Oct-Dec Oct-Jan Dec-Jan Dec-Feb E
Zeuxine strateumatica T HE Dec-Jan Feb-Mar Mar-Apr 'I\\/I/IZE/ Apr-Jun E

5.5.1. Seedling appearance

Infield observation, it has been recorded that in wetland systems of Terai and Duarsregion most of the
plants are breaking their dormancy during July to December. Asthe wetlands always maintain few
watery areaslong after the monsoonisover, thesoil remain highly moistin al the sectorsalmost round
theyear and that iswhy most of the speciesextend their period of seed germination. Thisstartswiththe
receiving of first shown of rainin monsoon that comesat Terai and Duars during 2™ or 3 week of July.
During these 124 out of 244 speciesbreak their seed dormancy. The seedlingsor new shootsof perennid
plants appear from the ground during thismonth, when 98 specieswererecorded intheir seedling stage.
The maximum seed germination was recorded in the month of August when 120 speciesfound intheir
seedling stage followed by September (94 species), October (74 Species), December (73 species) and
November (61 species). Thewetland plants prolong their period of seed germination or new shoot
appearance up to aperiod of 9 months. Seeds of Eclipta prostrata, Cynodon dectylon and Cyperus
difformiswere recorded to germinate throughout the year. Parthenium hysterophorus showstwo
distinct germination periods, June — July and November — December.

Ontheother hand withthewithdrawa of water from thewetlands, somenormd terrestrid plants
too start breaking of their dormancy. It hasbeen observed that January isthe peak month for such plants
when 59 species startstheir seed germination followed by February (37 species), June (36 Species),
March (35 Species), April (33 Species) and May (32 species). All these speciesmaintainthelr germination
period for 2 — 7 months.

5.5.2. Vegetativegrowth

Most of the angiosperms showed their maximum vegetative growth during August to October (fig. 5.1).
During October + 172 speciesremain in vegetative stagefoll owed by September (163 species), August
(156), November (152 species), December (153 species), and January (119 Species). Thereare 31
species, those show their vegetative growth round the year and al so produce flower for some period.
Thevegetative growth declinesduring dry period.

5.5.3. Flowering

The vegetative phase is ending or interrupted by the initiation of a plant’s reproductive state i.e. flowering.
It has been observed that most interesting period is September — January when highest number of
wetland plants (aquatic and amphibian) found in blooming stage. The peak month isNovember when
145 plantswererecorded in their flowering condition followed by September to December (121 species)
and January (1115 species).

During dry period, February (109 species) and March (73 Species) show highest number of
speciesin flowering stage. DuringApril to Junewhen theflowering phase declinesfast and most of the
aquatic and amphibian plants disappear. On the other hand, during dry period, wetlands becomethe
housefor few terrestria plants(terrestria invaders) and most of themremainin flower duringMarchto
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= NO.OF SPECIES

Fig. 5.1. Graphical representation of number of speciesshowing vegetative growth

June. So, themonsoon and winter are the two main flowering periodsfor most of thewetland plants.
Thereare 5 species Cyperusdifformis, Nymphoides hydrophylla, Nymphoidesindica, Oldenlandia
corymbosa and Eclipta prostrata those extend their flowering phaseround the year.

5.5.4. Pollination

Pollination isone extremely important step towardsthe reproduction of plants. Pollination helpsthe
fertilization to produce proper seeds. The pollination of wetland plantsissomehow interesting. All three
mgor pollination typesi.e. Anemophilly, Zoophily (mostly Entomophil ous) and Hydrophily arecommon
for wetland plants. From the direct on-field observation of 244 angiosperms, it has been recorded that
around 116 (47.54 %) species are Entomophilous followed by Anemophilous (90 species) and
Hydrophilous (04 species). Some species utilized two or more ways for to ensure their effective
pollination. So, there are 21 anemo-entomophilous, 4 entomo— epihydrophilous and only 2 anemo-
epi hydrophilous plants. Among the 9 hydrophilous plants, 4 species (Najasindica, N. graminea,
Nechamandra alter nifolia and Cer atophyllum demer sum) are hypohydrophilous (fertilization takes
place under water) and rests 5 species (Hydrilla verticillata, Nechamandra alternifolia, Blyxa
octandra, Vallisneria spiralis var. denseserrulata and Potamogeton crispus) are epihydrophilous
(fertilization takes place on thewater surface). Table 5.4 showsthenumerica distribution of different
categoriesof pollinationintheseplants.

Table5.4. Numerica distribution of different categoriesof pollination

S. Pallination type No. .Of Per centage
No. Species (%)
01. | Anemophilous 90 36.88
02. | Entomophilous 116 47.54
03. | Hypohydrophilous 4 1.63
04. | Epihydrophilous 5 2.04
05. | Anemo-Entomophilous 21 8.60
06. | Entomo-Epihydrophilous 4 1.63
07. | Anemo-Epihydrophilous 2 0.81
Total: 244
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5.5.5. Fruit Ripening

After theeffective pollination, followed by fertilization, the ovariestransforminto fruits. Asfor theother
plants, wetland plantsa so bear fruits simultaneoudy with flower. Similarly, fruit ripening, leading to
dehiscence or seed dispersal aso continued pardld with theflowering and fruit-setting. The herbaceous
floraof wetlandsbearsfruitsa ong with flowersfor most part of their lifespan. Itisobserved that during
October to February most of the plantsremain in fruiting stage. The peak month is December when
around 141 species bear fruits. The next peak month isNovember (129 species) andisfollowed by
October (120 species), January (114 species) and February (104 species). Juneand July showslowest
number of plantsin their fruiting stage. Six species, namely Cynodon dactylon, Cyperusdifformis,
Eclipta prostrata, Nymphoides hydrophylla, N. indica and Parthenium hysterophorus produce
fruitsround the year.

5.5.6. Seed Dispersal

Seed dispersal isanother important stagein thelife cycle of aplant. Thefruit of aquatic plantsare
generally indehi scent so the dispersal occursonly by the degradation of fruit wall. But thereare severa
semi-aquiati cs, marshy and wetland plantsthose bear dehiscent fruits. So, variousmode of seed dispersal
have been recognized in the recorded flora. Accordingly, different recorded modesof dispersal are:

i. Zoochorous (by animals): The seedsof aquatic or marshy plants of familieslike Asteraceae,
Poaceae, Cyperaceae etc. are mainly dispersed by the aquatic birds, fishes, snails, cattle, etc.

il. Anemochorous (by wind): The species of Asteraceae, Solanaceae etc used thisprocessfor seed
dispersal.

iii. Hydrochorous (by water flow): Fruits or seeds of Nelumbonaceae, Nymphaeaceae,
M enyanthaceae, Hydrocharitaceae, Cyperaceae, Poaceae etc. are dispersed by thisprocess.

iv. Special mechanical process: Speciesof Acanthaceae used explosive mechanism for dispersal
Seed.

5.5.7. Death or Withdrawal

It isobserved that most of the herbaceous speciesdo not passthrough any resting phasei.e. with no any
definiteperiod of dormancy, in between seed dispersd and germination. But, inwetland dimate, somespecies
or some popul ation of aspeciesareforced to remain dormant for variable period. And, thelength of such
imposed dormancy isdirectly rd ated tothehabitat conditions. Mainly thespeciesof trueaquiatic plantsthose
are not ableto germinate or sprout in dry period because that wants enough water for germination and
growth, thet iswhy they wait for thearriva or changeof the habitat whichwill favor their seedsto germinate.
Similarly someterrestrid weedsgrown during dry period cannot liveduring monsoon. Thedeath or resting
phase of aguatic and amphibian plantsismaximum during February and March when 106 and 95 species
respectively proceed totheresting conditions. Ontheother hand, dry season plantsbecomedead or inresting
phaseduring July and August when 37 and 29 speci esrespectively were shown behavelikethis.

The phonol ogical study of wetland plants hel ps usto understand thelife cycle pattern of the
wetland floraof Teral and Duarsregion. Thewetland plantsareawaysstruggling for their existencewith
thelocd climatethat does not remain favorable round the year. Most of the aquatic or semi-aguatic
plantscompletetheir life cycle beforethe dry season prevail and the seedsremain dormant during the
entiredry period. Theseseeds, inturn, will again start germinating with theinitial showersof rain before
theactua appearance of monsoon. Ontheother hand, few terrestria plantsavoid theflood during rainy
season. They completetheir life cyclebeforemonsoon startsand seedsremain dormant during monsoon
inthe soil under water. The plantsthose grow in thewetlands of Terai and Duars show suchinteresting
phenophasic characters.
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During the present i nvestigation severa interesting points have been noted on the phenol ogy of
the wetland species of the study area. Some true aquatic plants belonging to the families like
Nymphaeaceae, M enyanthaceae, Araceae and Pontederiaceae are generd ly regenerate and propagate
vegetatively from the last year’s seeds and rhizomes. But, most of the marshland and submerged plants
regenerate through the germination of their seeds. Seedling appearance or breaking the dormancy of
seeds, in someaguati c speciesdependsonrainfall and ambient temperature during August to December.
However, several semi-aquatic or terrestria plantsstart appearingwith thewithdrawa of water and the
increase of ambient temperature during April-May. Itisvery interesting feature of wetland plant that
aguatic and semi-aguatic plantsstart their life cyclewith thefirst shower of rain during monsoon and
compl etes beforethe onset of dry and most unfavorable season. On the other hand, several terrestrial
plants grow in wetland during dry period. These plants also start life cycle during December — March
and completes before the start of monsoon showers during July — August. So the wet loving plants
remai n dormant during summer whereas dry soil loversremain dormant during rainy season. Thereare
so many perennia plantsthose grow inwetlandsthroughout the year. Few plantslike Coix aquatica,
Xyris pauciflora, Typhoniumflagelliforme showsvery short life cycle of only about 3 months. They
start producing new shoots after thewithdrawal of water and with the onset of rains, rootstalk become
dormant, withdraw the aerial branchesand wait up to thenext dry period.
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6.1. Introduction

Sincethebeginning of civilization, people have used plantsmainly for their sustenance. Inadditionto
their food, fodder, house building materid s, making hunting fishing and war equipments, etc. plantshave
been used in big way, both, for the prevention and cure of various diseases of humansand their pets.
Even today plantsform the main basi ¢ sourcefor theinnumerabl e articles. Whatever might the nature
and structure of processed food in present inindustry and/or commaodity based society, basically those
are coming from plants. Sources of food for man’s pets are also plants. The present society with innumerable
synthetic materids, lifestyleremain lifelessin absence of plant-materidsincluding flowers.

Even the pre-historic man felt the need of medicinesto get relief from their various bodily
discomforts. Looking at thelifein thesocietiesof primitive people, itisnot difficult to understand that the
materiasrequiredto curether discomforts, i.e. medicineswere prepared mainly from different species
of plants. With the advent of human civilization, many systemsof therapy havebeen devel oped primarily
based on plants. Ayurveda, Homeopathy, Sddha, Unani, etc. are different traditional systems of
medicinesdevel oped in different countriesby different people. These plant-based traditional medical
systemscontinued to providethe primary health careto more than three-quarters of the world’s populace.
In India, the use of plantsfor medicinal treatment dates back to 5000 years B.C. It was officially
recognized that 2500 plant species have medicinal valuewhileover 6000 plantsare estimated to be
exploredintraditiona, folk and herba medicines.

Alongwith the advancement of thecivilization the society isfrequently facingwiththenew disease
causing enemies. It requiremany moreformul ationsor medicinesto tacklesuch situations. Ethnobotanicd
studies provideleadsfor new drug devel opment. Kirtikar & Basu (1935); Chopraet al. (1956); Molla
& Roy (1985); Das & Mandal (2003); Daset al. (2010) prepared lists of Indian medicinal plants.
Now-a-days survey for the documentation of knowledge on traditiona medicinesin different parts of
theworldisgivenmuchimportance. In Indiatoo numeroussuchworksare publishing regularly. Compilation
of suchknowledgeisfoundinliteraturelike (Biswas & Chopra, 1956); (Hgra& Chakraborty, 1981);
(Adityaetal., 1988); (Das& Chanda, 1990); (Jain, 1991 & 1966); (Asolkar et al., 1992); (Pandey et
al., 2002); (Misra& Dash, 2002); (Dubey et al., 2002); (Rai & Bhujel, 2002); (Sarkar, 2011) and
(Chowdhury, 2015).

Themainfocusof the ethnobotani cd investigation ishow the plants have been used, managed
and perceived in human societies and includes plants used for food, medicine, divination, useand
cosmetics, dyeing, textiles, for building, tools, currency, clothing, rituals, socid lifeand music.

6.1.1. Definition of Ethnobotany

Thename Ethnobotany was coined by Harshberger in 1896 [“ethnokos,” meaning ‘thehumanrace’
& “botany” means the ‘Plant Science’]. Ethnobotany is the study of the relationship which exists
between people of primitive societiesand their plant environment. Wickens (1991) distinguished
ethnobotany from economic botany by considering ethnobotany as “the study of useful plants prior to
their commercial exploitation and eventual domestication”.
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6.1.2. Ethnobotany in India

Indiawith itsdiversefloracoupled with large number of aborigina tribes, inhabiting different pocketsin
the country, offer immense scope to the Ethnobotaniststo work with and to record their ageold like
sustaining traditiona knowledge. Over 53 milliontriba peopleand over 550 tribal communitiescoming
under 227 linguistic groupsare presentin India. They includemajor tribeslike Santal, Munda, Oraon,
Naga, Mompa, Karbis, Saora, Sarasia, Irulus, Chenchus, Kharia, Baigas, Bando, etc. Along with
some degenerating communitieslike Ongae, Great Andamanies, Jarawa, Sentinelese, Shompen,
Toda, Toto, Asur, Birhore, Lodha etc. These people can utilize the resources without disturbing the
extremely delicate bal ance of the ecosystem.

6.1.3. Scopeof Ethnobotany in the Sudy Area

Vincent Smith (1976) called Indiaasthe ethonol ogical museum of theworld and it may also becalled
that the Duars of West Bengal asthe ethnobotanical museum of India. Followingteaplantationsinthe
Duarsunder the British, thousands of | abourerswere brought from Jharkhand and Nepal and thisinflux
of new peopl e changed the demographic features and conditions of the area. There arenot lessthan 36
different stocks of peoplesinthe Duars of whom the most prominent are: Rajbanshis, Toto, Rava,
Mech, Dhimal, Santal, Munda, Malpahari, Oraon etc. Ethnobotanical scope of North Bengadl is
mainly based onthefollowingway: Good number of ethniccommunitieslivinginamaost completeisolaion
for afew hundred years, rich bioresource, ethnic people mainly living near forest areas, mgority of them
cannot pay for costly marketed productsand their loveandindlination for theuseof traditiond knowledge
based materias.

6.2. RESULT

Thelifeof aman needsinnumerable materidsfor hissurviva. All these materialsthey were collecting
from naturein early days. But with devel opment of science and technol ogy now man started using
artificidly madeor synthetic or modified materias.

But, intribd lifeeventoday theimportanceof naturaly produced materiad sformsthemain resources
for survival. However, dl recorded resources are grouped under some categoriesfor better understanding
asfollows: (i) Edible Plants, (ii) Fodder Plants, (iii) Medicina Plants, (iv) Fencing & House Building
Plants, (v) Plantsused as FireWood, (vi) Magico-Rdigious Plants, (vii) Ornamental & Decorative
Pants, (viii) Plantsin Folkloresand (ix) M ultipurpose useful plants.

6.2.1. EDIBLE PLANTS

The present study documented the uses of 31 species covering 23 generafrom 18 families of wild
wetland | eafy vegetabl es collected and eaten by the ethnic peoples. Such plantsare classified and
enumerated bel ow a ongwith their vernacular names, edible parts, mode of consumption and reference
to voucher specimenswiththeir market price:

6.2.1.1. Vegetablesfor cooking: Asmuch 31 species are taken askitchen vegetable and consume
after cooking

A. Leafy Vegetable: Only leaves of these plants are used as vegetable in their different stages of
maturity. A high number of speciesarerecognized under thiscategory.

i. Very young leaves. Diplazium esculentum. Marsilea minuta etc.

ii. Young leaves: Amaranthus blitumssp. oleraceus, Amaranthus spinosus, Amaranthusviridis,
Cassia occidentalis, Colocasia esculenta, Hygrophila auriculata, |pomoea aquatica, Lippia
javanica, Typhonium trilobatum, etc.
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iii. Young & mature leaves. Acmella calva, Alternanthera philoxeroides, Alternanthera

paronichioides, Alternanthera sessilis, Bacopa monnieri, Centella asiatica, Chenopodium

album, Commelina benghalensis, Corchorus capsularis, Drymaria cordata, Enhydra

fluctuans, Euphorbia hirta, Glinusoppositifolius, Marsilea minuta, Oldenlandia corymbosa,

Polycarpon prostratum, Polygonum plebeium, Portulaca oleracea, Solanum nigrum,
Sellariawallichianaetc.

B. PetioleVegetable: In some plantsentireleaf isnot eaten. Only theleaf petioleistaken separately
from plantslike Alocasia macrorrhizos, Colocasia esculenta, Lasia spinosa, Nymphaea pubescens,
Monochoriavaginalis, etc. Thesearegenerally eaten after cooking.

C. Leaf-Sheath/ Pseudostem asvegetable: Inapseudosteminner sheathsare generally soft and are
used asfood by many ethnic people. During the present survey thisfound for the plantslike Musa
balbisiana, Cheilocostus speciosus, Alpinia nigra and Calamus erectus. Out of these only first
speciesisunder cultivation and the popul ations of last two aredecreasing quickly dueto over exploitation
and habitat |oss.

D. Rhizomevegetable: Rhizomes of onespeciesof aroids Colocasia esculentaisa so much favoured
food. Thesetwo are semi-cultivated plants.

E. Flower/ Inflor escencevegetable: Flowersof Colocasia esculenta, Eichhornia crassipes Musa
bal bisiana, Amaranthus blitum ssp. oleraceus, Amaranthus spinosus etc. are used asvegetablein
tribal’s kitchen.

G. Seed vegetable: The seeds of Nymphaea spp, Nelumbo nucifera and Euryleferox are also used
for different types of preparations.

H. Spices& Condiments: Infructescenceof Piper longumisregularly used as spicesand condiments.
The speciesisabundant inthestudy area.

I. Aromatic plants: Leavesof Lippiajavanica are used for their aroma. Raw matured leaves are
added tothemeat curry.

6.2.1.2. Eaten Raw: Therearemany plantsor plant partsthose are eaten raw by the Ethnic peopleor
peopleof theremote areas.

A. Fruits: Thereare severa green and/or ripe fruits are recorded to eat by Ethnic people without
cooking. Recorded such plants are Trapa natans, Duchesnea indica, Calamus erectus, Musa
bal bisiana, Solanum nigrum.

B. L eaves. Raw leavesof Oxaliscorniculata, is made into “‘chatni’ and taken along with other food.

C. Bulb: The underground bulbs of Aponogeton sp, Potamogeton sp, and Oxalis corymbosa are
eaten raw by children.

6.2.1.3. Classificationsof EdibleParts: All partsof al plantsare not edible. And, that isclear from
theabovediscussion. Man hasrecognized edible part of different plantsthrough trial and error method.
Followingisanaccount of ediblepartsfor different plantseaten by them.

A.Wholeplants L eafy shoots: 24 species has been recorded such as Acmella calva, Alternanthera
philoxeroides, Alternanthera paronichioides, Alternanthera sessilis, Amaranthus blitum subsp.
oleraceus, Amaranthus spinosus, Amaranthus viridis, Bacopa monnieri, Centella asiatica,
Chenopodium album, Commelina benghalensis, Drymaria cordata, Enydra fluctuans, Glinus
oppositifolius, Ipomoea aquatica, Leucasindica, Oldenlandia corymbosa, Polygonum plebeium,
Portulaca oleracea, Sellariawallichiana.
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B. Leaves. 15 species has been recorded such as Cassia occidentalis, Colocasia esculenta,
Corchorus capsularis, Diplazium esculentum, Euphorbia hirta, Hygrophila auriculata, Lippia
javanica, Marsilea minuta, Oxalis corniculata, Typhonium trilobatum.

C. Fruits: 15 species, 12 genera, 9 families Trapa natans, Calamus erectus, Duchesnea indica,
Musa balbisiana, Solanum nigrum, Solanum torvum.

D. Flowers/Calyx/Inflorescence: 7 species has been recorded such as Colocasia esculenta,
Eichhornia crassipes, Musa balbisiana etc.

6.2.1.4. Enumer ation of Recor ded Edible Plants

Alternanthera sessilis(Linnaeus) R. Brown ex de Candolle[ Amaranthaceag]; L.N.: Khenchi shak,
Nunia shak;

Exsiccatae: Naxalbari, Darjeeling, Anurag & AP Das 075, dated 05.04.2011

Edibleparts. Youngtwigs, leaves, sometimeswhole plant except root.

Mode of use: Fried and eaten as vegetable and al so as curry mixed with some other vegetabl es.
Market price: Intowns and villages: Rs.10 - 15 and Rs. 06 — 08 respectively for a bundle of 500 gm.

Alternanthera philoxeroides (Marttius) Grisebach [Amaranthaceae]; L.N.: Panimatikaduri;
Exsiccatae: Maynaguri, Jalpaiguri, Anurag & AP Das 046, dated 01. 02.2010.

Edibleparts. Young twigs, |eaves, sometimeswhole plant except root.

Mode of use: Fried and eaten as vegetable and a so as curry mixed with other vegetables.

Market price: Intownsand villages: Rs. 08 — 10 and Rs. 05— 07, respectively for a bundle of £ 500
gm.

Alternanthera paronichioides St. Hilaire [Amaranthaceae]; L.N.: Vucuhra katha ; Exsiccatae:
Changrabandha, Indo-BanglaBorder, Coochbehar, Anurag & AP Das 035, dated 13.04.20009.
Edible parts: Tender shoot

Mode of use: Fried singly or in mixed with other |eafy vegetabl es.

Market price: Intowns and villages: Rs. 05— 06 and Rs. 03 — 05 respectively for a bundle of + 500
gm.

Amaranthus spinosusLinnaeus[Amaranthaceae]; L.N.: Kanta- notey

Exsiccatae: Haldibari, Jalpaiguri, Anurag & AP Das 061, dated 06.05.2010.

Edible parts: Young twigs, leavesand inflorescence

Mode of use: Fried and eaten asvegetablewith Bringal or with othersas mixed vegetables.

Market price: In towns and villages: Rs. 06 — 0 7 and Rs. 03 — 04 respectively for a bundle of +£ 500
gm.

AmaranthusviridisLinnaeus[ Amaranthaceae]; L.N.: Ban-note

Exsiccatae: Naxabari, Anurag & AP Das 076, dated 05.04.2011.

Edibleparts: Youngtwigs, leavesand inflorescence.

Mode of use: Fried and eaten as vegetabl e and often mixed with Bringal or other suitable vegetables.
Market price: Intowns and villages: Rs. 08 — 10 and Rs. 05 — 07 respectively for a bundle of £ 500 gm.
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Amaranthusblitum subsp. oleraceus (Linnaeus) Costea| Amaranthaceae]; L.N.: Khuria; Exsiccatae:
Kumargram, Anurag & AP Das 008, dated 12. 02.2009.

Edibleparts: Youngtwigs, leavesand inflorescence.

Mode of use: Fried and eaten asvegetable and often used with bringal or othersasamixed vegetable.
Market price: In towns and villages: Rs. 08 — 10 and Rs. 05 — 07, respectively for a bundle of + 500
gn

Alocasiafallax Schott [Araceag]; L.N.: Kala-kachu
Exsiccatae: Das Para, Jalpaiguri, Anurag & AP Das 058 dated 04.04.2010.
Edibleparts. Young |eaves, petiolesand rhizomatous part.

Modeof use: Fried young leaveswith black cumin; petiolesare cut into small pieces, boiled and fried
with black cumin; rhizome part isa so cooked as curry with other vegetablesand sometimeswith fishes.

Market price: Intownsand villages, onebundleof leaves (500 gm): Rs08 — 10, 05 - 07, petioles,
Rs 10-15, 06 — 10, and one rhizomatous part is Rs 15— 20, 8 — 12 respectively.

Argemone mexicana Linnaeus [ Papaveraceag]; L.N.: Seyal- kanta

Exsiccatae: Rgjgonj, Jalpaiguri, Anurag & AP Das 064, dated 10.08.2010.

Edible parts: Young shoot.

Mode of use: Cooked with various vegetables and spices, generally used inremote areas.
Market price: Invillages: Rs. 03 — 05 for a bundle of £ 500 gm.

Bacopa monnieri (Linnaeus) Wettstein [Plantaginaceae]; L.N.: Brahmi shak

Exsiccatae: Kumargram, Jalpaiguri, Anurag & AP Das 005, dated 12.02.20009.

Edible parts. Tender shoots.

Mode of use: Takenfried, generaly mixed with bringal and potato.

Market price: Intowns and villages: Rs.10— 15 and Rs. 08 — 10 respectively for a bundle of £ 500 gm

Centdlaasatica (Linnaeus) Urban [Apiaceag]; L.N.: Thankuni shak, Baro Maanimuni Exsiccatae:
Totopara, Madarihat, Jalpaiguri, Anurag & AP Das002, dated 04.01.2009.

Edible parts: Leaves, sometimesentire plants.
Mode of use: Pounded with black cumin and green chiliesand added to curry with other vegetabl es.
Mar ket price: Intowns and villages: Rs.08 — 10 and Rs. 05— 07 respectively for a bundle of + 100 gm.

Chenopodium album Linnaeus[ Amaranthaceae]; L.N.: Bathua, Betho, Bothua-shak Exsiccatae:
Kumargram, Jalpaiguri, Anurag & AP Das003, dated 12. 02.2009.

Edible parts: Tender shoots.

Mode of use: Fried with brinjalsand chilies. Sometimes cooked as curry with other

vegetables.

Market price: Intowns and villages: Rs.08 — 10 and Rs. 05— 07 respectively for a bundle of + 250 gm.

Colocasia esculenta (Linnaeus) Schott [Araceae]; L.N.: SolaKachu
Exsiccatae: Dhupguri, Jalpaiguri, Anurag & AP Das 026, dated 28.03.2009.
Edibleparts: Young leaves, petiolesand rhizome.

Modeof use: Fried young leaveswith black cumin, petiolesarecut into small pieces, boiled and fry with
black cumin and rhizomes a so cooked in curry with other vegetabl es and sometimes used with fishes.
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Market price: Intownsand villages. one bundle of leaves (= 500gm) isRs08 — 10, petioles Rs 10 —
15 and one whole plant Rs.15 - 20.

Cyperusrotundus Linnaeus [ Cyperaceae]; L.N.: Mutha ghash

Exsiccatae: Kumargram, Jalpaiguri, Anurag & AP Das 004, dated 12.02.20009.
Edibleparts. Rhizomes.

Mode of use: Cut into small piecesand roasted with piecesof brinjal.

Market price: Itisnot soldinmarket but tribal people collect it for consumption.

Diplazium esculentum (Koenig ex Retzius) Swartz [Woodsiaceag]; L.N.: Dheki shak
Exsiccatae: Madarihat, Jalpaiguri, Anurag & AP Das 001, dated 04.01. 2009.
Edibleparts: Young circinatefronds.

Mode of use: Cut into small piecesand fried with black cumin and chiliesand sometimes, adish as
prepare using black cumin, garlic paste, chiliesand with different vegetables.

Market price: Intowns and villages: Rs.08 — 10 and Rs. 05— 07, respectively for a bundle of £ 250 gm.

EnydrafluctuansA.P. de Candolle[Asteraceag]; L.N.: Helencha shak

Exsiccatae: Panitanki, Indo-Nepa Trans-boundary region, Darjedling, Anurag & AP Das(079, dated
21.03.2000.

Edible parts: Young leavesand tender shoots.

Mode of use: Cut into small piecesand fried with black cumin and chiliesand sometimes, adishis
prepare using black cumin, garlic paste, chiliesand with different vegetables.

Market price:  Intowns and villages: Rs.10— 15 and Rs. 08 — 10, respectively for a bundle of + 500 gm.

Euryaleferox W. Salisbury, Koenig & Sims[Nymphaeceae]; L.N.: Makhna

Exsiccatae: Chaterhat, Jalpaiguri, (Found infew of the survey areas) Anurag & AP Das069, dated
21.03.2000.

Edible parts. Tender shoots.

Mode of use: Cut into small piecesand fried with chiliesand black cumin. Itisa so usedin curry with
other vegetables.

Market price: In villages: one bundle (+ 500 gm) is sold in Rs. 08 — 12.

Glinusoppositifolius (Linnaeus) A. DC. [Molluginaceag]; L.N.: Geema shak
Exsiccatae: Lataguri, Jalpaiguri, Anurag & AP Das051, dated 04.04.10
Partsused: Leavesand tender shoots

Modeof use: Fried with brinja and potatoes mixed with chiliesand black or white cumin, sometimes
used in mixed vegetables.

Market price:  Intownsand villages: Rs.08 — 10 and Rs. 05— 07 respectively for abundle of + 500 gm.

Hydrolea zeylanica Vahl [Hydrol eaceag]
Exsiccatae: Samuktala, Anurag & AP Das 016 dated 15.03.2009.
Edible parts: Young leavesare eaten.

Mode of use: Fried with brinja and potatoes mixed with chiliesand black or white cumin, sometimes
used in mixed vegetables.

Market price: Invillages: Rs 03 — 05 for a bundle of £ 500 gm.
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Hygrophila auriculata (Schumacher) Heine [ Acanthaceag]; L.N.: Kulekhara

Exsiccatae: Ghoshpukur, Darjeeling, Anurag & AP Das065, dated 10.08.2010.
Edible parts: Young leavesand Tender shoots.

Mode of use: Fried singly or with other |eafy vegetables and potatoesand in curry with potatoesusing
garlicpaste.
Market price: Intowns and villages: Rs.15-20 and Rs. 08 — 10 respectively for a bundle of + 500 gm.

| pomoea aquatica Frosskal [ Convolvulaceae]; L.N.: Kalmi shak, Jal kalmi
Exsiccatae: Kumargram, Jalpaiguri, Anurag & AP Das 008, dated 12.02.20009.
Edibleparts: Young leavesand shoot-tips.

Modeof use: Cutting leavesand shootsinto small piecesand arefried with cuminand chilies. Sometimes
used ascurry with other vegetablesand garlic paste. Sometimesyoung twigsare usedin saad.

Market price:  Intownsand villages: Rs.10—12 and Rs. 08 — 10 respectively for abundle of + 500 gm.

Marsileaminuta Linnaeus[Marsileaceag]; L.N.: Sunshni shak,

Exsiccatae: Changrabandha, Indo-Bangla Border, Coochbehar, Anurag & AP Das 038, dated
13.04.20009.

Edible parts: Young leavesand sprouts.
Mode of use: Fried with brinjal and cumin.
Market price: Intowns and villages: Rs. 08 — 10 and Rs. 04 — 07 respectively for a bundle of £ 500 gm.

Monochoria hastata (Linnaeus) Solms[Pontederiaceae]; L.N.: Nukha

Exsiccatae: Jalpesh, Jalpaiguri, Anurag & AP Das 043 dated 26.04.2009.

Edible parts: Tender stalk and |eaves are eaten as vegetable.

Modeof use: Shootsarecut into small piecesand cooked with other vegetabl es; al so cooked with fishes.
Market price: Invillages: Rs 03 —05 for a bundle of £ 500 gm.

Monochoriavaginalis (N. L. Burman) C. Pred [Pontederiaceag]; L.N.: Nukha

Exsiccatae: Jalpesh, Anurag & AP Das 04, dated 26.04.20009.

Edible parts: Entire plant except therootsiseaten asvegetable.

Mode of use: Shootsare cut into small piecesand cooked with other vegetablesin curries; also cooked
withfishes.

Market price: In villages: Rs 03 — 05 for a bundle of £ 500 gm.

Nelumbo nucifera Gaertner [Nelumbonaceag]; L.N.: Padma

Exsiccatae: Matigara, Darjeeling, Anurag & AP Das 063, dated 02.01.2011.

Edibleparts: Young stemsand fruits

Modeof use: Stemsand petiolesarecutinto small piecesand cooked ascurrieswith different vegetables.
Market price:  Intownsand villages: Rs.15—20 and Rs. 10— 12 respectively for abundle of + 500 gm.

Nymphaea nouchali Burmanf. [Nymphaeceag]; L.N.: Nil-shapla

Exsiccatae: Bagdogra, Darjeeling, Anurag & AP Das (071, dated 02.01.2011.

Edible parts: Root-stock and pedicels.

Mode of use: cut into small piecesand cooked as currieswith different other vegetabl es.

Market price: Intowns and villages: Rs.08 — 10 and Rs. 05— 07 respectively for a bundle of + 500 gm.
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Nymphaea pubescens Willdenow [ Nymphaeceag]; L.N.: Vat or Sada-shapla

Exsiccatae: Doumahani, Jalpaiguri, Anurag & AP Das 053, dated 04.04.2010.
Edibleparts. Rhizome (root-stock), pedicels.

Mode of use: Rhizome, pedunclesand petiolesare cut into small pieces and cooked as currieswith
different vegetables.

Market price: In villages: Rs. 04 — 05 respectively for a bundle of +500 gm.

Nymphaea rubra Roxburgh exAndrews [ Nymphaeceag]; L.N.: Lal Shapla

Exsiccatae: Doumahani, Jalpaiguri, Anurag & AP Das 056, dated 04.04.2010.

Edibleparts. Root-stock and pedicels.

Modeof use: Stemsand petiolesarecut into small piecesand cooked ascurrieswith different vegetables.
Market price:  Intowns and villages: Rs.06 —08 and Rs. 05— 07 respectively for a bundle of +500 gm.

Oxaliscorniculata Linnaeus[Oxalidaceag]; L.N.: Aamrul shak

Exsiccatae: Panitanki, Indo-Nepal Transboundary region, Darjegling, Anurag & AP Das081, dated
05.04. 2011.

Edible parts. Tender shootsand |eaves.
Mode of use: Fried with cuminand chilies, sometimesinto chutney.
Market price: Intowns and villages: Rs.05-07 and Rs. 04 — 05 respectively for a bundle of + 500 gm.

Rumex dentatus Linnaeus [Polygonaceag]; L.N.: Kukur jibwa

Exsiccatae: Dhupguri, Jalpaiguri, Anurag & AP Das 021, dated 28.03.2009.

Edible parts. Tender shoots.

Modeof use: Cut into small piecesand cooked with other vegetablesas curries; dso cooked with fishes.
Market price: Intowns and in villages: Rs.04 — 06 and Rs. 03 — 05 respectively for a bundle of + 500 gm.

Typhonium trilobatum (Linnaeus) Schott [Araceag]; L.N.: Kharkon

Exsiccatae: Samuktala, Alipurduar, (found in most of the survey areas) Anurag & AP Das017, dated
15.03.2009.

Edibleparts. Young leavesand petioles.
Mode of use: Pounded with garlic, dried chilly and black-cumin, sometimesused in mixed vegetables.

Market price: Intownsand invillages: Rs. 10— 15 and Rs. 05— 07, respectively, for a bundle of £
250 gm.

Xanthium indicum Roxburgh [Asteraceae]; L.N.: Aagra, Onkra

Exsiccatae: Changrabandha, Indo-Bangla Border, Coochbehar, Anurag & AP Das 036, dated
13.04.2009.

Edible parts: Young shoots.

Modeof use: Young shootsare cut into smal piecesand cooked with other vegetablesascurries; also
cooked withfishes.

Market price: Soldonly invillages: Rs. 03 - 05 for a bundle of + 500 gm.
6.2.2. MEDICINAL PLANTS
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During the survey of wetlands of Terai and Duars 83 plant specieswererecorded those are used for
their medicind vaueby theloca poor villagersand ethnic community who inhabit around the wetlands.
These plants are used for curing more than 30 diseases like cough and cold, fever, stomach ulcer,
bleeding of piles, whooping cough, blood dysentery, snake bites, skin diseases, anemia, blood vomiting,
hypertension, bronchitis, asthmaand jaundice (hepatitis). Some wetland medicinal plantsare: Acorus
calamus, Aeschenomene aspera, Alternanthera philoxeroides, Alternanthera sessilis,
Amischotolype hookerii, Centella asiatica, Commelina benghalensis, Cheilocostus speciosus,
Enydrafluctuens, Hydrillaverticillata, Hydrolea zeylanica, Hygroryza aristata, | pomoea aquatica,
Lemna perpusilia, Limnophilaindica, Ludwigia adscendens, Mar silea minuta, Monochoria hastata
Monochoria vaginalis, Nelumbo nucifera, Nymphaea nouchali, Nymphaea pubescens, Nymphaea
rubra, Ottelia alismoides Pistia stratiotes, Ranunculus scleratus, Sagittaria sagittifolia, Trapa
natans, Vallisneriaspiralis, etc.

6.2.2.1. Enumer ation of Recorded Wetland M edicinal Plants

Acmellacalva (A.P. de Candolle) R.K. Jansen [Asteraceag]; L.N.: Jang (Toto)
V.N.: Anurag & AP Das 02681.
Uses: (i) Hower heads are chewed once daily against toothache and affections of throat and gumsand
tonguepardyss.
(i) Shoot apex isapopular remedy for ssammering.
(iii) Two teaspoonful of boiled plant extract with water isgiven against dysentery, twiceaday.
(iv) Decoction of whole plant in water is used as bath in rheumatism and asalotionin scabies.

AcoruscalamusLinnaeus[Acoraceae]; L.N.: Boch (Bengali), Bongabari (Santa), Buch (Mal pahari),
Bojo (Nepali)
V.N.: Anurag & AP Das 02060.

Uses: (i) Two teaspoonful rhizome extract isgiven to cure cough and cold, fever and stomach ul cer
twicedaily beforemed.

(i) Rhizomeoil isapplied around the pilestwice aday to get relief from pain.
(iii) Dried rhizome piecesare worn aong with neck chain to curewhooping coughin children.

(iv) Tender leaf isaningredient for the preparation of traditional hair lotion. Theleaf pasteisapplied
aswoundsof animas.

(v) Rhizomeisemetic, ssomachic, carminative, and usedin dyspepsia, colic, fever, bronchitis, diarrhea,
dysentery and snake bite. Pounded rhizome used for repelling insectsfrom crop seeds.

(vi) Root decoctionistriturated with curd water then decoctionismixed with oil of Sesamumindicum
and cooked. The massage with thus prepared hot oil relievesfever. Thisisadvised only after
fourth month of pregnancy.

Aeschynomeneaspera Linnaeus [ Fabaceag]; L.N.: Bhaat-Shola (Bengali)
V.N.: Anurag & AP Das 02061.
Uses: (i) Oneteaspoonful extract of aeria part isgiven four timesaday to cure cough, cold and fever.

(i1) Dried young shoot powder with half teaspoonful powdered sugar candy is given 3—4 timesina
week to increasethe consistency of semen.

Ageratum conyzoides Linnaeus[Leguminosag]; L.N.: Elame Jhar (Munda), Ahemnangmi (Toto)
V.N.: Anurag & AP Das 02012.
Uses: (i) Leaf pasteisappliedinfresh cutsashaemostat, al so for woundsand skin diseasesasrequired.
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(i) Shootsare used to preparetraditiona hair lotion and isused on the scalp before 10 minutes of
bath 2 — 3 times in a week or as required.

Alpinia nigra (Gaertn.) Burtt, [Zingiberaceag]; L.N.: Ajintia (Rhabha), Purunding (Santal), Jal
purundi (Bengali)

V.N.: Anurag & AP Das 02008.
Uses: (i) Rhizomedecoctionistaken to curedyspepsiaand fever.
(i) Rhizomeextract isused asvermifugefor children.

Alternanthera philoxeroides (C. Martius) Grisebach [Amaranthaceae]; L.N.: Panimatkaduri V.N.:
Anurag & AP Das 02003.

Uses: (i) Shoot extract dong with little salt isadministered in dysentery.
(ii) Twoteaspoonful leaf extract istaken daily in early morning.

Alternantherasessilis (Linnaeus) R. Brown exA.P. de Candolle [Amaranthaceag]; L.N.: Khenchi
shak (Rabha), Nunia shak (Bengali)

V.N.: Anurag & AP Das 02029.

Uses: (i) One teaspoonful of leaf extract along with little sugar is given once daily for 5 — 6 days to cure
headacheand dizziness.

(ii) Crashed plants, especialy root juice are used in snakebitesand a so gpplied to cure ssomachache
andto curesorein finger.

(iii) Plant roots, pepper and head of earthworm are mixed and given to apregnant woman in empty
stomach to avoid any complicationsafter child birth.

(iv) Two to three teaspoonful of leaf extract isgiven to cure blood vomiting, bronchitis, asthma,
hepatitis, cramps, diarrhea, dysentery and hypertension.

(v) Two teaspoonful leaf extract with one cup of lukewarm water isgiven beforedeeping a night
forl0 - 15 days to enhance milk secretion in lactating mother.

(vi) Leaf pasteisused infever asacooling agent for two to three days.

AmaranthusspinosusLinnaeus[ Amaranthaceae]; L.N.: Kanta-note (Bengali), Parucka (Toto)
V.N.: Anurag & AP Das 02057.
Uses: (i) Root extractsare used in gonorrhea, menorrhagia, eczemaand treated astonic.

(i) Leavesand roots are used aslaxative.

Amaranthusviridis Linnaeus[Amaranthaceag]; L.N.: Note (Bengali), Ahmicha (Toto)
V.N.: Anurag & AP Das 02060.
Uses: (i) Leaf juiceisadministered to giverelief from scorpion stingsand centipede bites.

Ammannia baccifera Linnaeus[Lythraceae]
V.N.: Anurag & AP Das 02047.
Uses: (i) Plant extract isused for fever, rheumatic pains, and hepatic eruption.

Argemone mexicana Linnaeus [ Papavaraceae]; L.N.: Bharbhara (Malpahari)
V.N.: Anurag & AP Das 02024.

Uses: (i) Thelatex of thisplant isgiven in toothache, dropsy, asthma, jaundice and eye diseases.
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(ii) Root decoctionsare used in scabies.

Bacopamonnieri (Linnaeus) Wettst. [ Plantaginaceae]; L.N.: Brahmmi (Bengali)
V.N.: Anurag & AP Das 02054.

Uses: (i) Two teaspoonful leaf juice and oneteaspoonful honey are mixed in one cup of lukewarm
water and isgiven in empty stomach early in the morning to enhance memory power.

(i) Root juiceisapplied dropwiseinto the eyesto cure cataract.

(iii) Leaf juiceisadministered to the babies suffering from asthmaand consti pation and also given for
thetreatment of epilepsy withlittle honey.

(iv) Warmed | eaves are applied on the chest of the patient who is suffering from cough and col d.

Calamuserectus Roxburgh [Arecaceag]; L.N.: Bet (Bengali), Betang (Oraon)
V.N.: Anurag & AP Das 02058.

Uses: (i) Root iscrushed and cooked with amixture of water and milk (¥2+ %2) andfiltrated pasteis
giventwiceaday for constipation with littleamount of sat.

Cardaminehirsuta Linnaeus[Brassicaceae]: L.N.: Buno-Sarish (Malpahari)
V.N.: Anurag & AP Das 02052.
Uses: (i) Cooked plant is eaten for 2 — 3 days every week to cure the stangury and other urinary
complicacies.
(i1) Juiceof oneleaf istaken oncedaily to control the blood pressure.
Cannaindica Linnaeus|[Cannaceag]; L.N.: Kalabati (Bengali), Srijal (Santal)
V.N.: Anurag & AP Das 02051.
Uses: (i) Root juiceisapplied twicedaily in headache, cough and cold.

Centellaasiatica (Linnaeus) Urban [Apiaceag]; L.N.: Thankuni, Manimuni (Bengali), Dholmamon
(Santal), Thunkuni (Malpahari), Baro Maanimuni (Mech), Tioha (Toto)

V.N.: Anurag & AP Das 02032.
Uses:

(i) Pasteof freshly collected leavesisboiled in 1 glassof cow milk and takenintheearly morning for
7 daysto curejaundice and leucorrhea.

(i) Freshtender leaves are chewed to relieve from acidity and peptic ulcer inthe early morning totil|
cure.

(iii) Plant pasteisused externdly in skin diseases and | eprosy, twice aday.
(iv) Two teaspoonful shoot extract isused for memory improvement, trestment of mental fatigue,
bronchitis, asthma, dysentery and kidney trouble.

(v) Plant juice mixed with sugarcane molasses is taken twice a day for 10 — 15 days against urinary
cdculus.

(vi) Theplant isboiled with theleaves of Oxalis cor niculata and Ocimumsanctuminwater and the
decoctionistaken against dysentery.
(vii) Plant paste and extract iseffectivein treating pediatric di seases, throat disordersand piles.

(viii) Amixture of 5 — 6 teaspoonful leaf juice with a cup of cow’s milk and little luke-warm water
with honey istaken to check premature hair fall.
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Chenopodium album Linnaeus[ Amaranthaceae]; L.N.: Bathua shak (Bengali), Bothu (Malpahari)
V.N.: Anurag & AP Das 02050.
Uses: (i) Freshly prepared |eaf paste with coconut oil isgiveninboilsand burns, Kalla Jaar.

(ii) One teaspoonful shoot extract isused once in aday in empty stomach for 15 days against
Strangury.
(iii) Shoot decoctionisgiven twicedaily for increasing milk amount i n puerperum women.

Clerodendrum indicum (Linnaeus) O. Kuntze[Lamiaceae]; L.N.: Ghato (Rabha), Ghaton (Oraon),
Bhant (Santal)

V.N.: Anurag & AP Das 02019.
Uses:

() Tender leavesis pasted with the leaves of Azadirecta indica and bark of Shorea robusta and
applied on sores.

(i1) Indiarrhea, oneteaspoonful juice of freshroot isgiven with littleamount of common salt twice
daily for 10— 15 days.

(iii) Leavesand roots powder is applied externally to tumours.

(iv) Freshleaf juiceisconsumed asheadth tonic by theloca poor and ethnic peopleand dsogivento
anaemic patient. Leaf extract isadministered to check the bleeding of teeth.

Commelinabenghalens sLinnaeus[ Commelinaceae]; L.N.: Kanshira(Bengdi), Kan-Chirang (Toto)
V.N.: Anurag & AP Das 02007.
Uses: (i) Fried leavesaretaken asvegetableto cure constipation.
(if) Warm leaf juice is dropped in ear to get relief from earache twice a day minimum for 10 — 12
days.
(i) Leaf juicewith coconut oil isapplied externally at |east for amonth to cureleprosy and skin
inflammations.
(iv) Warmdried leavesaregiventwicedaily to curerheumatic pain.
(v) Leaf-pasteisapplied on boilsand burns.
(vi) Plant extract d ong with littlehoney iseffectivein cough and cold.
(vii) Root juicewith mustard il isprescribed in headache.

Commelina diffusaN.L. Burman [Commelinaceag]; L.N.: Kane Jhar (Toto)
V.N.: Anurag & AP Das 02044.
Uses: (i) Thebruised plant isused loca ly against burns, itchesand bails.

(ii) Leavesareused in dysentery.

(iii) Leaf-pasteisapplied to stop bleeding from cuts and wounds.

Chellocostus speciosus (J. Konig) C. Specht [Costaceae]; L.N.: Kesut or Keu (Bengdli), Orop (Santd)
V.N.: Anurag & AP Das 02011.
Uses:

(i) Root powder is used as dysgenic and precursors of steroids like sex hormones and oral
contraceptives.

(i1) Root juiceisused astonic.
(iii) Itisconsidered astonic, anthelmintic, astringent and al so used in snake bite.
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(iv) Fried rhizomewith molassesisadministered to curejaundice.

Celosiaargentea Linnaeus [ Amaranthaceae]; L.N.: Murag-jaba (Bengdli), Murga (Santal);
V.N.: Anurag & AP Das 02025.
Uses: (i) Seedsaregivenin diarrhea, someblood diseases and in mouth sores.

(i) Howersareboiled and administered in abdominal pain.

Crinum asiaticum Linnaeus[Amaryllidaceae]; L.N.: Birpiaj (Rabha)
V.N.: Anurag & AP Das 02063.
Uses: Root-pestisadministered externally against dermatitisfor at |east seven days.

Cuscutareflexa Roxburgh [ Cuscutaceag]; L.N.: Svarnalata (Bengali), Alagdani (Santal)
V.N.: Anurag & AP Das 02043.
Uses: (i) The paste of wholeplant isgivento cureabdominal pain.

(ii) Thepoultice of thewholeplant isapplied externdly to cure swelling of thetestes.

Cynodon dactylon (Linnaeus) Persoon [ Poaceag]; L.N.: Durba-ghash (Bengali), Duba (Toto)
V.N.: Anurag & AP Das 02061.
Uses:

(i) Decoction of = 20 gm of stolon is soaked in half a liter of drinking water for 2 — 3 hours
and istaken in empty stomach with one spoonful of honey, twice daily for aweek to cure
strangury.

(i) Plant is chewed in dysmenorrheal disorders; 10 gm thrice a day for 2 — 3 days. Root decoction
isdiuretic, usedin dropsy, pilesand secondary syphills.

(iii) Plant pasteisalso used in fresh cuts, wounds and epilepsy.

(iv) Sometimesit isa so used to check bleeding from wounds.

CyperusrotundusLinnaeus[Cyperaceae]; L.N.: Mutha ghash (Bengali); Takudara (Rabha)
V.N.: Anurag & AP Das 02055.
Uses:

(1) Fresh rhizomesboiled with cow milk aregivento childreninthe early morning and in empty
stomachto get relief from stomachache.

(i) Rootsand tubersare prescribed as excellent antidoteto al kind of poisons.

(iii) One teaspoonful of root juice is given once daily for 2—3 months for developing high memory
powe.

(iv) Sometimesitis prescribed asanti-fungal, anti-parasitic, and anti-rheumatic medicine.
(V) It curesdyspepsia, vomiting, indigestion, cough, bronchitis, and toxic affections.
(vi) Root pestisgiven against pardysis. Tubersarediuretic, anthel mintic and stimulant.

Desmodium triflorum (Linnaeus) A.P. de Candolle[Leguminosag]; L.N.: Charali (Toto)
V.N.: Anurag & AP Das 02039.
Uses: Theplant ashesaregivenwith ‘Paan’ (betel-leaf) to curewounds.

Diplazium esculentum (Retzius) Swartz [Woods aceag]; L.N.: Dheki-shaak (Bengdi), Bigdhakia
(Rabha)
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V.N.: Anurag & AP Das 02046.

Uses: Theroot pasteisapplied on septic ulcers.

Drymaria cordata (Linnaeus) Willdenow ex Schultes[ Caryophyllaceae]; L.N.: Avijal (Bengdi), Abijalo
(Lepcha, Nepali), Makaibi (Toto)
V.N.: Anurag & AP Das 02062.
Uses: (i) Plantisgiven to useexterndly twiceaday against muscular pain.
(i) Plant juiceistakenin gastro-intestinal disorder.
(iii) Roasted | eavesinhal ed by ethnic peoplefor recovery from caugh and cold.
(iv) Plant decoctionisadministered infever, diarrheaand dysentery.

(v) About Y2 teaspoonful leaf juiceisadministered thricedaily to children suffering from ssomach pain
for seven days.

Duchesneaindica (G. Jackson) Focke [Rosaceag]; L.N.:Jangli-haldiar (Rabha), Chinising (Toto)
V.N.: Anurag & AP Das 02040.
Uses: Juiceof theflowersismixed with mustard oil and used asan eyedropin eyeinflammation.

Dysphania ambrosioides (Linnaeus) Mosyakin & Clemants [Amaranthaceae]; Ghora-bothua
(Bengali), China-jhar (Dukpa)

V.N.: Anurag & AP Das 02049.

Uses: Plant isused asanthelmintic.

Echinochloa colona (Linnaeus) Link [Poaceag]
V.N.: Anurag & AP Das 02064.

Uses. Plantisswest acrid, oleaginous, cooling, and digestive. Useful in biliousnessand congtipation and
causesflatulence.

Echinochloa crus-galli (Linnaeus) P. Beauvois [ Poaceag]
V.N.: Anurag & AP Das 02056.
Uses: Plant isused in diseases of spleen and to check hemorrhage.

Eclipta prostrata (Linnaeus) Linnaeus[Asteraceae]; L.N.: Kesut (Bengali), Kesuting (Toto)
V.N.: Anurag & AP Das 02056.
Uses:

(i) Onetablespoonful of fresh plant juiceisgiventwicedaily for 2monthsagainst chronic ulcer.

(i1) Shoot juiceisrecommended astonic against spleen swelling.

(iii) Theleaf pasteisapplied externadly oncedaily against skin diseases.

(i) Application of leaf pasteissuggested to get relief from toothache and headache.

(iv) Leaf juiceismixed with Sessamumoil to prepareahair-gainlotion whichisapplied directly on
scalpto prevent hair lossand dandruff. Leaf juiceisused asblack dyefor hair and alsoused in
scorpion stings.

(v) Root pasteisadministered to cure diarrheaand respiratory troubl es.

(vi)Theleaf extract ismixed with black pepper and sugar and isgiven to cure body inflammations.
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Enydra fluctuens A.P. de Candolle [Asteraceae]; L.N.: Shanchi, Hingcha, Helencha (Bengali),
Hencha (Santal), Hungchi (Toto)

V.N.: Anurag & AP Das 02013.
Uses:

(1) Two teaspoonful of boiled plant extract with 50 ml water is given twice a day for 10— 15 days to
curecaculus.

(i1) Oneteaspoonful of shoot extract in aday isgiven asantidoteto food poisoning.
(iii) Juice of twigs mixed with a cup of luke-warm cow’s milk is given to improve the vision.

Euphorbia hirta Linnaeus [Euphorbiaceae]; L.N.: Pushi-dudh (Bengali), Dudeghar (Mech),
Chapangging (Toto)
V.N.: Anurag & AP Das 02028.
Uses: (i) The plant decoctionisused in cough, cold and asthma.
(ii) Leaf juicewith cow milk isadministered in gonorrhea.
(i) Plant extract isgivenin asthmaand bronchid affections.

Euryaleferox Salisbury in Koeing and Sims. [Nymphaeaceae]; L.N.: Makhna (Bengali) V.N.: Anurag
& AP Das 02037.
Uses: Seedsaretonic, astringent, and deobstruent and used in spermatorrhoea.

Fumariaindica (Hasskarl) Pugsley [ Papavaraceae]; L.N.: Ban dhania (Toto)
V.N.: Anurag & AP Das 02059.
Uses: (i) Theleaf decoctionsare administered externaly in skin diseases.
(ii) Dried plantsare used asdiuretic, digphoretic, anthel mintic and blood purifier.
(iii) Plant decoctionisgivenin dysentery.

Glinusoppositifoilus(Linnaeus) A.P. de Candolle[Molluginaceag]; L.N.: Gimmashak, (Bengdi),
Gimai (Santal)

V.N.: Anurag & AP Das 02018.

Uses: (i) Theleef juiceisrecommended oncedaily against gastrointestinal disorders.

(i1) Paste of whole plant is applied externally twice daily for 2 — 3 weeks against various types of skin
diseaseslike scabiesand itches, d'so used injoint pains, inflammations, fever, malariaand wounds.

(iii) Rootsextract isgiveninvagina whitedischarge.

Grangea maderaspatana (Linnaeus) Poiret [Asteraceae]; L.N.: Krena (Rabha)
V.N.: Anurag & AP Das 02001.

Uses: Flowersarewrapped in betel leaf and taken orally, thricedaily in empty stomachin themorning
to curefrom asthmaand caugh.

Heliotropium indicum Linnaeus [Boraginaceag]; L.N.: Hati-sur (Bengali), Hati-sura (Mal pahari)
V.N.: Anurag & AP Das 02041.
Uses:

(i) Paste of tender shootsisapplied externaly againgt skininflammationsfor two weeks, twicedaily.
Paste of fresh whol e plant isapplied on affected areaagainst scorpion sting, thricedaily for a
week.
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(ii) Leaf juiceisstrained and dropped into eyesto cureconjunctivitis. Paste of whole plant dong with
therhizome of Curcumalonga Linnaeusand gpplied externd ly on cutsand woundsasantiseptic.

Hydrillaverticillata (Linnaeusf.) Royle[Hydrocharitaceag]; L.N.: Jhangi (Bengdi), Jhajang (Toto)
V.N.: Anurag & AP Das 02020.

Uses: Leavesarecrushed with black pepper and madeinto pills; onepill oncedaily against toxic fever
and gastrointestingl disordersisrecommended.

Hydrolea zeylanica (Linnaeus) Vahl [Hydroleaceae]; L.N.: Indroni (Munda)
V.N.: Anurag & AP Das 02031.
Uses: (i) Shootsare crushed and applied against |eprosy.

(i1) Theleavesare used asantiseptic.

(iii) Boiled plant pastewith coconut oil isapplied in minor cutsand wounds.

Hygrophilaauriculata (Schumacher) Heine[ Acanthaceag]; L.N.: Kulekhara (Bengdli), Dangrakata
(Santal)
V.N.: Anurag & AP Das 02053.
Uses:
(i) Two spoonful of leaf extract diluted in 50 ml of water isgiven oncedaily for 3monthsto cure
anemia
(i) Powdered dry seedsmixed with goat milk aretakeninthemorning for tregting impotency. Powdered
dry seeds mixed with milk and sugarcane mol assesistaken twicedaily to cure spermatorrhoea.
(iii) Leaf decoctionisadministered in dropsy, jaundice, rheumatism and body pain.
(iv) The seed powder isgivenin obstruction of hepatic and of the genitourinary tracts.
(v) Root paste mixed with cow ghee and put insidethevagina cand inabnormal delivery.

Hygroryza aristata (Retzius) Neesex Wight & Arnott [ Poaceag]; L.N.: Dol-ghash (Munda)
V.N.: Anurag & AP Das 02042.
Uses:

(i) Powder of onetable spoonful of grainsisgiven with half cup of lukewarmwater inindigestion,
oncedaily.

(ii) Leavesare recommended to use externdly againgt skin inflammations. It causes constipation.

| pomoea aquatica Forsska [Convolvulaceag]; L.N.: Jal-Kalmi (Bengali), Ektadi (Munda), Kulming-
lato (Toto)

V.N.: Anurag & AP Das 02021.

Uses: (i) Theledf juiceisgiveninburns.
(i1) Fried leavesaretaken to cure headache and isrecommended as blood purifier.
(iii) Thestem extract isgiven oncedaily in empty stomach for aweek against ring worm.
(iv) Theplantjuiceisgiventothementaly retarded persons.

(v) Two spoonful of leaf juiceaongwithlittleamount of cow gheeisgiven oncedaily for at least one
month to curegonorrhea.

(vi) About 2 — 3 tablespoonful leaf juice is given once daily as oral dose, during loose motion.
(vii) Leaf pasteisapplied externaly to stop bleeding of piles.



Ethnobotany 276
(viii) Shoot decoction isadministered onceaday to increasemilk inwomen.

(ix) About 50 ml of |eaf extract istaken oraly to control bleeding during child birth.

| pomoea carnea Jacquin [Convolvulaceage]; L.N.: Dhal Kalmi (Bengali); Parkamkuthi (Oraon)
V.N.: Anurag & AP Das 02036.

Uses: (i) Leavesare crushed into apaste and applied on affected tongue and tonsil.

(i) Latex isused against wounds.

Lasiaspinosa (Linnaeus) Thwaites[Araceag]; L.N.: Kanta-kachu (Bengali), Kantasaru (Santal)
V.N.: Anurag & AP Das 02045.
Uses. Leaf extract istaken in asthmaand a so used asblood purifier.

Lemnaminor Linnaeus[Araceag]; L.N.: Khudipana (Bengali), Punai (Mech)
V.N.: Anurag & AP Das 02027.
Uses: (i) Extract of the shoot part isused against skin diseases.
(i) Extract of young frondsisapplied drop wise, twicein aday asophthamic wash.

Limnophilaindica (Linnaeus) Druce [Plantaginaaceae]; L.N.: Karpur (Bengali), Kera-lata (Mech)
V.N.: Anurag & AP Das 02048.
Uses:

(1) Shoot extract with ginger and black peeper isprescribed oncedaily in empty stomach for 15 days
to curedysentery.

(i1) Shoot pasteisapplied externaly on cuts and wounds as anti septic.
(iii) Theplant pastewith coconut oil isexternaly usedin el ephantiasis.

Linderniacrustacea (Linnaeus) F. von Mueller [Linderniaceag]; L.N.: Bhumi-nim (Bengali), Kashi-
dori (Mal pahari)
V.N.: Anurag & AP Das 02030.
Uses:
(i) Three spoonful of leaf pasteisgiven orally inearly morning to cure dysentery and ring worm.

(i) Theplant iscrushed, mixed withlittleamount of lukewarm water andistakenintheearly morning
inempty ssomachto cureindigestionand it isalso applied to cure excessbile secretion.

Ludwigiaadscendens(Linnaeus) H. Hara[Onagraceag]; L.N.: Kessardam (Bengali), Pani-dai chung
(Toto)

V.N.: Anurag & AP Das 02035.

Uses: The paste of whole plant ong with therhizome of Curcuma longa Linnaeusisapplied against
peptic ulcersand skin diseases.

Ludwigiaoctovalvis(N. Jacquin) PH. Raven [Onagraceae]; L.N.: Polte-pata (Bengali), Pani-jalkia

(Rabha)

V.N.: Anurag & AP Das 02033.

Uses. (i) Pasteof theareal part of the plant isapplied externally on forehead, thriceaday, infever.
(i) Lesf juiceisgiveninintestina wormand in dysentery.
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Marsilea minuta Linnaeus[Marsiliaceae]; L.N.: Sushni Saak (Bengali), Pani-suni (Oraon)
V.N.: Anurag & AP Das 02034.
Uses: (i) 10 gramsof raw leaf pasteisapplied twice daily on forehead to cure headache.
(i1) Plantsare used to curepain of calf musclesinlegand alsogivenininsomnia.

(i11) Leaf juice along with root extract of AsparagusracemosusWilldenow istaken orally with
honey to enhance spermatozoaformation.

Mimosa pudicaLinnaeus[Leguminosae: Mimosoideag]; L.N.: Lajja-bati (Bengdi), Lazaoni (Rabha),
Lazaoki (Oraon), Buharijhar (Lepcha)
V.N.: Anurag & AP Das 02065.
Uses: (i) Theroot decoction isgiveningum trouble and toothache.
(i1) Theroot juiceisadministered in every three hoursfor threedaysto get cured fromthroat ulcers.

Monochoria hastata (Linnaeus) Solms [Pontederiaceag]; L.N.: Baro Nukha (Bengali), Metka
(Mapahari)
V.N.: Anurag & AP Das 03681.
Uses: (i) Root extract isused ininsanity twice aday for 12 days.
(i) Leaf-pasteis applied on burnsand boils. Roots are chewed to get relief from toothache.

Monochoria vaginalis (Burman f.) Presl [ Pontederiaceag]; L.N.: Nukha (Bengali), Nera-Metka
(Mdpahari)

V.N.: Anurag & AP Das 02088.

Uses: (i) Powder of dried root isused to get relief from toothache.

(i) Leaf-juiceisgiventwicedally for cough and aso useful for ssomach and liver complicaciesandin
stomach pain.

(iii) Paste of whole plant isrecommended tojoin cracked bones.

Murdannianudiflora (Linnaeus) Brenan [Commelinaceag]
V.N.: Anurag & AP Das 02115.
Uses:. (i) 10 gramsof plant pasteisapplied twicedaily for 6 monthson leprosy.
(i) Leaf pasteisused on forehead to cure from headache.
(iii) Onetablespoonful of leaf juiceisgivento cureasthma, piles, ssomach and urinary complicacies.

Musa balbisiana Colla[Musaceag]; L.N.: Kala (Bengali), Dairakala (Santal)
V.N.: Anurag & AP Das 02078.

Uses: Two teaspoonful rhizomeextract isgivenoncedaily in empty ssomachefor seven daysto cure
dysentery.

Nelumbo nucifera Gaertner [Nelumbonaceag]; L.N.: Padma
V.N.: Anurag & AP Das 02104.
Uses:
(i) Two spoonful paste of itsrhizome a ong with the shoots of Andrographispaniculata (Burmanf.)
Neesisappliedinringworm.
(i) Themilky juiceof leavesand flowers are used agai nst toxi c infections and to check vomiting and
diarhea
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(iii) Paste of young leaf isapplied on forehead to get relief from headache.

(iv) One spoonful paste of flower budswith littlewater is prescribed twicedaily for one month as
cardiactonicand alsoinfever andliver complicacies.

(v) Pasteof young seed isused externally once daily in skin diseases.

(vi) 5gmof root pastein 20 ml of lemon juiceistaken twicedaily for thetreatment of piles. (vii) Ash
of dry leaf with coconut oil isused for curing foot cracks.

(viii) Onespoonful of petiolejuiceisgivenoncedaily regularly in peptic ulcer.
(ix) One spoonful of rhizome pasteaongwith little honey istaken oncedaily againgt diabetesfor 4
weeks.
Nymphaea nouchali N.L. Burman [Nymphaeaceag]; L.N.: Ned Shapla (Bengdli), Apulbaha (Santal)
V.N.: Anurag & AP Das 02072.
Uses:
(i) Paste of rhizomesand seedsis givenin dysentery, one spoonful daily for 30 days.

(i1) Flowers and seeds are soaked in water for overnight and 50 ml of decanted water isgiven once
daily for 30 daysagainst various cardiac problems.

(iii) Dry seed powder isappliedlocally for thetreatment of skininfection. Rhizomepowder isgiven
inpiles.
Nymphaea pubescens Willdenow [Nymphaeaceag]; L.N.: Sada Shapla (Bengali), Apulbha (Santal)
V.N.: Anurag & AP Das 02130.
Uses:
(i) Paste of its petals and shoots of Centella asiatica are given twicedaily for 15 daysin blood
dysentery.
(i) Juiceof only onerhizomeisgiven against leucorrhoeaand menorrhagia
(iii) One spoonful of rhizome powder with honey isgivenfor pilesand dyspepsia, - oncedaily for 30
days.
(iv) Two spoonful paste of roots and flowers of Hibiscusrosa-sinensis Linnaeus, bark of Ficus

religiosa Linnaeus and seeds of Sesamum indicum Linnaeus are taken once daily to induce
abortion.

(v) Flower pasteisgiven against the white discharge, rootstocks and seeds are used asfood.

Nymphaea rubra Roxburgh ex Andrews [[Nympheaceag]; L.N.: Lal Shapla (Bengali)
V.N.: Anurag & AP Das 02079.
Uses: (i) Root powder isused externdly in pilesto check bleedingsandin skin diseases.
(i) 3—4 petals are taken directly in diarrhea.
(iii) Thepasteof flower isadministered to curefrom pilesand blood dysentery.

Nymphoidesindica (Linnaeus) Kuntze [ Meneyanthaceae]; L.N.: Bara-panchuli (Bengali)
V.N.: Anurag & AP Das 02126.
Uses: (i) Plant pasteisapplied on cuts and wounds as cooling agent.

(ii) Pasteof dried rhizomedong withlittle honey istaken in urinary complicacies.

Oryzarufipogon Griffith [Poaceag]; L.N.: Jangli Dhaan (Bengali), Dhann (Munda)
V.N.: Anurag & AP Das 02100.
Uses: (i) Theash of burnt riceisgivento orally childrenindiarrhea
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(ii) Therice-washistaken by womenin villagesfor cure of leucorrhoea.

(iii) Thehusk of thegrainisconsidered anti-dysentric.

Ottelia alismoides (Linnaeus) Pearsoon [Hydrocharitaceae]; L.N.: Jal-kala (Bengali, Munda)
V.N.: Anurag & AP Das 02066.
Uses: (i) Paste of dry seedisused externally on boilsto get relief from burning sensation.

(ii) Dry leaf powder isapplied externally on severa skin diseases.

(iii) Leavesareused infever

Oxaliscorniculata Linnaeus[Oxalidaceae]; L.N.: Amrul (Bengdi), Amrul (Santal), Korning-lata
(Toto)

V.N.: Anurag & AP Das 02082.
Uses: (i) Leafy shoot iscrushed dongwith theleaves of Cganuscgjan (Linnaeus) Millspaugh and used
for preventing jaundice, - two spoonful, thricedaily.
(i) 20 ml juiceof freshly collected plant istaken oncedaily against piles, indigestion and dysentery.
(iii) Plant isa so used asrefrigerant and used to curefrom stomach pain and scurvy.
(iv) Leaf juiceisadministered externaly with little honey on the backbonein rickets.

Peperomia pellucida (Linnaeus) Kunth [Piparaceae]; L.N.: Luchi-paata (Bengali), Luchai-pata
(Toto)

V.N.: Anurag & AP Das 02107.
Uses:. (i) Theleavescrushed areusedinfever and headache.
(ii) Lesf juiceisadministered against abdomina pains.

Persicaria hydropiper (Linnaeus) Delarbre [ Polygonaceae]; L.N.: Jal pepper (Bengali), Pani-khul
(Rabha)
V.N.: Anurag & AP Das 02125.

Uses. (i) Pasteof freshly collected shoot isgpplied aspultice on forehead to reducethe body temperature
duringfever.

(i) One teaspoonful of seed powder is soaked in 50 ml lukewarm water for 1 — 2 hours and the
decant isgiventwice aday for 30 daysto cure dysentery.

Persicaria barbata (Linnaeus) H. Hara[ Polygonaceae]; L.N.: Pani-khul (Rabha)
V.N.: Anurag & AP Das 02097.

Uses: (i) Oneteaspoonful of freshly prepared shoot and | eaf extract isgiven against ssomach disorder
and constipation once aday for 30 days.

(i) Leaf-pasteisapplied externally against skininfection.

Phragmiteskarka (Retzius) Triniusex Steudel [Poaceae]; L.N.: Nal-khagra (Bengali), Nakat
(Oraon)

V.N.: Anurag & AP Das 02087.
Uses: (i) Rootsarerefrigerant, diuretic, and digphoretic.
(i1) Useful inbiliousness, urinary trouble, vagind and uterinecomplaints, erysipelasand heart diseese.
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Phyllanthusurinaria Linnaeus[Phyllanthaceag]; L.N.: Bhnui Amla (Bengali), Aamchi (Toto)

V.N.: Anurag & AP Das 02073.
Uses: Plant isused asdiuretic and a so used in gonorrheaand other genito-urinary complicaces.

Physalis minima Linnaeus [ Solanaceag]; L.N.: Handikundi (Santal)
V.N.: Anurag & AP Das 02105.
Uses: Thepaste of whole plant isadministered externa ly against dermatitisfor at |east seven days.

Pistia stratiotes Linnaeus[Araceae]; L.N.: Baro-paana (Bengali), Barojhanji (Toto)
V.N.: Anurag & AP Das 02071.
Uses: (i) Leaf extract isused asdropsto cure ENT complications.
(i1) Theleaf pasteisusedin eczema, leprosy, ulcersand piles.
(i) Leaf-juiceisboiled with coconut oil and applied externdly to cureskin diseasesincluding leprosy
and eczema.

(iv) Whole plant is boiled and tied on the swollen parts of body to reduce the rheumatic
swellings.

(v) Two teaspoonful of plant extract isapplied twicedaily for curing urinary complicacies.

Ranunculus sceleratus Linnaeus[Ranuncul aceag]; L.N.: Polica (Bengali)
V.N.: Anurag & AP Das 02132.
Uses:
(i) Fresn plant iswrapped with bananaleaf, burnt slightly and applied on burnsfor 15 days.

(i) 20 gm of shootsisboiled with 50 ml of water and theresidueis applied externaly, onceaday for
20— 30 days on eczema.

RicinuscommunisLinnaeus[Euphorbiaceag]; L.N.: Rehri, Gaab (Bengali), Andi ko bot (Toto)
V.N.: Anurag & AP Das 02098.
Uses: (i) Two spoonful of freshleaf-juiceisadministered in dysentery.

(i1) The seed-ail (Castor oil) isadministered orally to curefromintestina warms.

(iii) Rheumatic sl lingsaretrested by warmed lesf with littlemustard ail.

Rotala rotundifolia (Buchanan-Hamilton ex Roxburgh) Koehne [Lythraceag]; L.N.: Panijhuri
(Bengali), Jal-latkan (Rabha)

V.N.: Anurag & AP Das 02080.

Uuses:

(i) Dry plant powder ismixed with little limeand applied locally, once daily for oneweek, to cure
eczema

Rumex maritimus Linnaeus[Polygonaceae] L.N.: Pahari palong (Bengali)
V.N.: Anurag & AP Das 02106.
Uses:

(i) Leaf pasteiswrapped with banana:|eaf and half-burnt inwooden fireand then applied externally
onburnsandinjuries.

(i) Warmed stemjuiceisdropped inthe ear against ear-pain.
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Sagittaria sagittifolia Linnaeus[Alismataceae]; L.N.: Chhot-kut (Bengali)

V.N.: Anurag & AP Das 02083.

Uses: 15-20 gm of freshly prepsred root-paste is taken along with 10 ml of honey in cough and cold,
oncedaily for 7 days.

Scoparia dulsis Linnaeus [Plantaginaceag]; L.N.: Chini paata (Bengali), Mashlam (Rabha),
Chinighash (Toto), Masola (Oraon)

V.N.: Anurag & AP Das 02103.
Uses:

(1) 10ml of plant extract, mixedinfreshraw cow milk isgivenfor relieving urinary complicationsand
removing kidney stones, - once daily for 30 — 45 days.

(i1) Root and leaf extractsaregivenin maaria, - two teaspoonfulstwicedaily till cured.

(iii) Flowersand the tuber of Aponogeton undulatus Roxburgh are mixed and administered once
dally for seven daysin therheumatic swelling of joints.

(iv) Young twigs are mixed with Cynodon dactyl on (Linnaeus) Persoon and prepared apasteand
appliedto get relief from headache.

Thysanolaenallatifolia (Roxburgh ex Hornemann) Honda[ Poaceae]
V.N.: Anurag & AP Das 02070.
Uses: (i) Roots are used asan abortifacient.

(i1) Thedecoction of theroot isused as mouth wash during fever.

Typhaangustifolia Linnaeus[ Typhaceag]; L.N.: Hogla (Bengali), Hangola (Santal)
V.N.: Anurag & AP Das 02131.

Uses: Paste of rhizome is given to cure blood dysentery, gonorrhea and measles, once daily for 10— 15
days. It isused asastringent.

Trapa natansLinnaeus[Lythraceag]; L.N.: Paniphal (Bengali)
V.N.: Anurag & AP Das 02102.
Uses:

(i) Seedsare pasted withllittlelukewarm water and aregiven to cure dysentery and menstrud disorders,
twicedaily for 21 days.

(ii) Powdered nutsare used in diarrheawith some water.
(iii) Thedried fruitsaregivenin ulcersand stomach disorders.

Vallisneria spiralisLinnaeus[Hydrocharitaceae]; L.N.: Pata Syola (Bengali), Saeoli (Munda)
V.N.: Anurag & AP Das 02069.

Uses: Paste of wholeplant isused externally on rheumatic swelling to curerheumatism, oncedaily for
15 days. Plant isa so used as stomachic.

6.2.2.2. Enumer ation of Recorded For mulationsin Medicine

Theresult of the search for the use of individual species of plantsfor the treatment of diseases has
aready been presented. But, to treat some of the diseases, Ethnic medical practitionersgenerally use
morethan oneplant together in definiteformul ationsfor the preparation of drugs. Somesuch formulations
have been recorded during the survey and are now presented bel ow. Therecorded formul ations have
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been clubbed together under different groups like Gastro-intestinal diseases, Hepatic diseases,
Circulatory diseases, Gynaecological problems, Eye Diseases, etc.

I.GASTRO-INTESTINAL DISEASES
Dysentery:
FORMULA 1

Ingredients:. (i) Musabalbisiana Colla[Anurag & AP Das1224], (ii) Cynodon dactylon (Linnaeus)
Persoon[Anurag & AP Das 1134] and (iii) Centellaasiatica (Linnaeus) Urban [Anurag & AP Das
0985]

Preparation: Equal quantities of roots of Musa bulbisiana, whole part of Cynodon dactylon
(Linnaeus) Persoon and Centella agatica (Linnaeus) Urban are crushed and mixed with sufficient cold
water and filtered.

Dose: One cup of extract is given at an interval of one hour for 10 — 15 days.

FORMULA 2:

Ingredients: (i) Oxalis corniculata Linnaeus [Anurag & AP Das 0981], (ii) Ocimum basilicum
Linnaeus[Anurag & AP Das(0768]

Preparation: Equal quantities of leafy twigs and 10— 15 leaves are crushed and mixed with sufficient
cold water and filtered.

Dose: Threeteaspoonful of extractisgivenat aninterval of three hoursfor at |east seven days.

FORMULA 3:

Ingredients: (i) Amaranthus philoxeroides (Martius) Grisebach [Anurag & AP Das0977], (ii)
Centellaasiatica (Linnaeus) Urban [Anurag & AP Das0930]

Prepar ation: Amaranthus philoxeroides (Martius) Grisebach isboiled and mixed with extract of
shoot apex of Centella asiatica (Linnaeus) Urban and with some amount of water.

Dose: Two teaspoonful of extract is administered in twice daily for at least 10 — 15 days.

FORMULA 4:

Ingredients: (i) Acmellacalva (A.P. deCandalle) R.K. Jansen[Anurag & AP Das1110], (ii) Centella
adatica (Linnaeus) Urban [Anurag & AP Das0960] (iii) Bark of Terminalia arjuna (Roxburgh ex
A.P.deCandolle) Wight & Arn. [Anurag & AP Das0913]

Preparation: The shoot of Acmella calva, whole plant of Centella asiatica (Linnaeus) Urban are
crushed and mixed with bark extract of Terminaliaarjuna (Roxburgh ex A.P. de Candolle) Wight &
Arn. and cold water.

Dose: Two teaspoonful of mixtureisadministered in empty stomach for seven daysto cure from
dysentery.
[I.HEPATIC DISEASES
Jaundice & Liver Disorder:
FORMULA 1:
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Ingredients: (i) Centellaasiatica (Linnaeus) Urban [Anurag & AP Das0654], (ii) Cheilocostus
speciosus (J. Konig) C. Specht [Anurag & AP Das0955], (iii) Hygrophila auriculata
(Schumach.) Heine[Anurag & AP Das0877]

Preparation: Entire plantsof Centella asiatica crushed and mixed with therhizome extract of
Chellocostus speciosus (J. Konig) C. Specht and the leaf extract ofHygrophilaauriculata
(Schumach.) Heinein boiled water

Dose: Two teaspoonfulsaregiven injaundicein empty stomach for seven days.

FORMULA 2:

Ingredients: (i) Oxaliscorniculata Linnaeus[Anurag & AP Das0772], (ii) Argemone maxicana
Linnaeus [Anurag & AP Das0980]

Preparation: Leaf extract of Oxaliscor niculata Linnaeus mixed with thelatex of Argemone
maxicana Linnaeuswith cold water.

Dose: Two teaspoonful is administered twice daily at interval of four hours for 10 — 15 days.

6.2.2.3. Efficacy of Drugs

For thetreatment of asmuch as 21 types of diseasesat |east 16 formul ationswererecorded during the
present survey amongtraditiona heaersof different tribal communitieslike Rabha, Toto, Oraon, Munda,
Santal, Mech, etc. The efficacies of these medi cineswere a so studied and the result hasbeen presented
inTable6.1.

Table6.1. Efficacy statusof therecorded formulations

Total
. Fully | Partly | Not
Diseases NQ' of cured | cured | cured
patients
GASTRO-INTESTINAL DISEASES
Formula 1 12 9 3 0
Formula 2 7 6 0 1
Dysentery I eormuas | 11 5 | 4 2
Formula 4 6 4 2 0
TOTAL 36 24 09 03
HEPATIC DISEASES
Jaundice | Formula 1 17 13 4 0
& Liver Eormula 2 11 8 2 1
Disorder
TOTAL 28 21 06 01
GRAND TOTAL 64 45 15 04

6.2.3. Recorded Plantsfor Building & FencingMaterials

Local poor tribal’s use some wild plants for the construction of their houses and protect their court-yard
through fencing. Nine species of angiosperms have been recorded during the study. Among all the
monaocotyledonous speciestwo aretrees, oneisshrub and restsare grasses.

Phoenix sylvestris(Linnaeus) Roxburgh [Arecaceag]; L.N.: Khgjur [Bengali]

V.N.: Anurag & AP Das 02129.
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Uses:

(i) Dried leavesare used to preparetheroof (asthatch) and wall along with Bamboosinthe
construction of houses.

(i) TheStemisused aspillar of house.

Leptochloa fusca(Linnaeus) Kunth [Poaceag]
V.N.: Anurag & AP Das 02101.

Uses. Local poor people used the dried plants as roof and wall materials along with Bamboosin
preparation of houses.

Saccharum arundinaceum Retzius[ Poaceag]

V.N.: Anurag & AP Das 02068.

Uses: (i) Local poor people used thedried plantsfor thatching their houses.
(i) Itisa so used for making wallson bamboo frame.

I mperata cylindrica (Linnaeus) Raeuschel [Poaceag] L.N.: Kush
V.N.: Anurag & AP Das 02099.
Uses: Webinto mat like structurefor making their houses. Also, used for thatching.

| pomoea carnea Jacq. [ Convolvulaceag]; L.N.: Kolmi (Bengali)
V.N.: Anurag & AP Das 02127.
Uses: Dried plantsand sometimesliving plantsa ong with bamboos areused to devel op

fencing aong the boundary of houses and vegetabl e gardens.

Saccharum spontaneum Linnaeus|[Poaceag]; L.N.: Kash
V.N.: Anurag & AP Das 02167.
Uses: thedried plantsare used for thaching and for making wallson bamboo frame

Chrysopogon zzanioides(Linnaeus) Roberty [ Poaceag]; L.N.: Binna
V.N.: Anurag & AP Das 02074.

Uses: Local peopleusethedried plantsasroof and wall materialsa ong with Bamboosin making their
houses.

Typhaangustifolia Linnaeus[ Typhaceag]; L.N.: Hogla (Bengdli)
V.N.: Anurag & AP Das 02108.
Uses: Local peopleuseitsdriedlongleavesfor making both roof aswell aswallson bamboo frame.

6.2.4. Plantsfor Broom, Utensils, and Or naments Decor ation

During the survey 12 such species has been recorded which are used for making brooms, utensilsand
ornaments. Among these 3 species of grassesare used for making broomsand mats.
Aeschynomeneaspera Linnaeus|Fabaceae]; L.N.: Bhat-Sola (Bengali)
V.N.: Anurag & AP Das 02084.
Uses:

(i) Thedried stem used in preparation of different ornamentsand for ornamentation/ decoration.
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(ii) It mainly usedin preparation of different typesof tyos.

Aeschynomeneindica Linnaeus|Fabaceae]; L.N.: Sola (Bengali)
V.N.: Anurag & AP Das 02124.
Uses: Thedried stem used in preparation of different decorativeitems.

Chrysopogon  zzanioides(Linnaeus) Roberty [Poaceag]; L.N.: Binna (Bengali)

V.N.: Anurag & AP Das 02075.

Uses: (i) Dried leavesare used for preparation of different type of good quality broomsandtools.
(i) Theseproductsare also marketed in huge amount.

Calamuserectus Roxburgh [Arecaceag]; L.N.: Bet (Bengali)
V.N.: Anurag & AP Das 02123.
Uses: Stemisused for making furnituresand utensils, e.g. tables, chairs, baskets, etc.

I mperata cylindrica (Linnaeus) Raeuschel [Poaceag]; L.N.: Kush (Bengdi)
V.N.: Anurag & AP Das 02096.
Uses: Leavesareused in making ropes, small mats, etc.

Saccharum spontaneum Linnaeus [Poaceaeg]; L.N.: Kash (Bengali)

V.N.: Anurag & AP Das 02122.

Uses: (i) Dried straw isused for the preparation of different type of broomsand tools.
(i1) Theseproducts are a so marketed in huge amount.

Schumannianthusdichotomus (Roxburgh) Gagnepain[Marantaceae]; L.N.: Shital pati or Patipata
(Bengdli)

V.N.: Anurag & AP Das 02109.

Uses:

(i) Dried stem bark isused for the preparation of different type of mats, locally called pati. The
famous *Sheetal Pati” made in this region is quite famous and having high demand in domestic
andinternational market.

(ii) Theplant iscultivated here over cons derable amount of wetland aress.

Phragmiteskarka (Retzius) Triniusex Steudel [ Poaceag]; L.N.: Nal-khagra (Bengali)
V.N.: Anurag & AP Das 02076.
Uses: (i) Theculmisused for making matsand huts.

(i) Matsproduced fromitsrootsare used for cooling houses during summer.

Sporobolusdiander (Retzius) P. Beauvois|Poaceag]
V.N.: Anurag & AP Das 02095.
Uses: (i) Infloresceneisused for making broom.

(i) Theseproducts are also marketed in huge amount.

Sida acuta Burmanf. [Malvaceag]
V.N.: Anurag & AP Das 02121.
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Uses: Whole plant used for making broomsand is marketed.

Thysanolaenalatifolia (Roxburghex Hornemann) Honda [ Poaceae]
V.N.: Anurag & AP Das 02077.
Uses: Inflorescence used for making broom and is marketed.

Vallisneria spiralisLinnaeus[Hydrocharitaceag]; L.N.: Jhaji (Bengali)
V.N.: Anurag & AP Das 02085.
Uses: Theplant used asornamental in aguarium

6.2.5. Fodder Plants

Severa wetland angiospermsarerecorded to useas most important fodder plants. However, thelistis
dominated by grasses and sedges. Young twigs, straw and leaves of fodder plantsaremainly givento
the domestic cattles. Among the dicotyledons Alternanthera philoxiroides, Alternanthera
paronychioides, Amaranthus spinosus, Sellaria wallichiana, Mollugo pentaphylla, Oenanthe
javanica etc. are very much used asfodder plantsand are collected by |ocal peoplein good amount.
Ontheother hand grasses and sedges|ike Axonopus compressus, Coix aquatica, Cynodon dactylon,
Perotis indica, Echinochloa crus-galli, Echinochloa colona, Sacciolepis indica, Sacciolepis
interrupta, Sporobolus diander, Setariaglauca, Chlorisinflata, Digitariabicornis, Eleusineindica,
Oplismenus burmannii, Paspalum scrobiculatum, Eragrostis gangetica, Cyperus difformis,
Cyperusrotundus, Kyllinga brevifolia etc. are mostly used fodder species along with some other
monocotyledons like Eichhornia crassipes Monochoria hastata, Commelina benghalensis, C.
diffusa, C. longifolia, Murdannia nudiflora, Sagittaria sagittifolia, Monochoria vaginalis, Alpinia
malaccensis, Penniisetum glaucum, Pistia stratiotes etc.

6.2.6. Fud Plants

During dry period local poor people, mostly women and children collect several dried plants
and/or plant partsto useasfuel. Out of these, 8 most important specieshave been recorded.

Clerodendrum indicum, Ficus heterophylla, Ipomoea carnea, Ludwigia octavalvis, Ludwigia
perennis, Melochia corchorifolia, Saccharum sponteneum and Xanthium stramonium are major
speciesthat are used by thelocal needy peopleaswell asthe ethnic people.

6.2.7. Green manure

Few plantsaredirectly or indirectly used by loca peoplefor making green manure.

i. Azolla pinnataisused asvery good manurefor itshigh nitrogen fixing capacity through itssymbiont
Anabaena azollea which lies inside it. Lemna perpusilla, Salvinia cucullata, Spirodela
polyrrhizaaongwith Pistia strati otes a so produce very good green manure. Thevillage people
directly apply it on newly prepared crop field. Different speciesof Nechamandra, Vallisneria,
Ottelia and Najas a so used for making green manure.

ii. Eichhornia crassipesa so used asgreen manurein two different ways:

a. Thefresh plant collected from wetlandsare directly spread onthe crop field; after few days,
plantsdried up, decomposed and gradudly get slowly mixed withthe soil.

b. Onthe other hand, the dried plants burnt on the field along with Monochoria hastata and
Monochoria vaginalisto makes ash, which isused as mannure.
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All theseplantsare availablein theareain huge amount and thevillagersneed to betrained with the
proper methodol ogy for the preparation and use of green manure.

6.2.8. Religiousplants

During the survey 09 species have beenrecorded and these are used for Hindu and tribal deitiesandin
different occasonsasHolistic or Religiousactivitieswhich are stated bel ow:

Aeschynomeneaspera Linnaeus|Fabaceae]; L.N.: Bhat-Sola (Bengali)

V.N.: Anurag & AP Das 02110.

Uses: It mainly used in preparation of different crowns, necklesetc. for God and Goddessand for
human beingstoo.

Clerodendrum indicum (Linnaeus) O. Kuntze L.N.: Bhnat (Bengali)
V.N.: Anurag & AP Das 02086.

Uses. Theflowersused by thelocal peopleinworship of lord shivaand treated as very important
flowersfor it. Theseflowersare also marketed in town market in package with Cynodon dectylon,
Datura stramonium, and |eaves of Aegle marmelos.

Cynodon dactylon (Linnaeus) Pers. [Poaceag]; L.N.: Durbaghas (Bengali)
V.N.: Anurag & AP Das 02091.
Uses: Thisplantisgeneraly used with flower in different Hindu occasions.

Datura stramonium Linnaeus[ Solanaceag]; L.N.: Dhutra (Bengali)
V.N.: Anurag & AP Das 02120.

Uses: Theflowersused by thelocal peopleinworship of lord shivaand treated as very important
flowersfor it. Theseflowers are also marketed in town market in package with Cynodon dactylon,
Tegetes minuta and leaves of Aegle marmelos.

I mperatacylindrica (Linnaeus) Raeuschel [Poaceag]; L.N.: Kush (Bengali)
V.N.: Anurag & AP Das 02094.
Uses: Dried plantsareused in different Hindu occasions.

Nymphaea rubra Roxburgh ex Andrews[Nymphaeaceag]; L.N.: Lal Sapla (Bengali)
V.N.: Anurag & AP Das 02117.

Uses. Flowersand flower buds used in different Hindu tamplefor worship. Flowersand flower buds
aremarketed invillage and town market for this purpose.

Nymphaea pubescens Willdniew [Nymphaeaceae]; L.N.: Sada Sapla (Bengali)
V.N.: Anurag & AP Das 02089.

Uses: Flowersand flower budsused in different Hindu templefor worship. Flowersand flower buds
aremarketed invillage and town market.

Nymphaea nouchali Burman f. [Nymphaeaceae]; L.N.: Neel sapla (Bengali)
V.N.: Anurag & AP Das 02111.

Uses: Flowersand flower budsused in different Hindu templefor worship. Flowersand flower buds
aremarketed invillage and town market.
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Nelumbo nucifera Gaertn. [Nelumbonaceae]; L.N.: Padma (Bengali)
V.N.: Anurag & AP Das 02093.
Uses: (i) Flowers, flower budsand fruitsare used in different Hindu tamplefor worship.

(i) Theleavesare used asplatesin different occasions. Theleaves, Flowersand flower budsare
marketedin villageand town market.

6.2.9. Bio-fertilizer

15wetland plantsaredirectly or indirectly used by local peoplefor making thebiofertilizer such as-
Azolla pinnata Lemna perpusilla, Salvinia cucullata, Spirodela polyrrhiza Pistea stratiotes
Nechamandra alternifolia, Vallisneria spiralis, Ottelia alismoides and Najas indica Eichhornia
crassipes Monochoria hastata and Monochoria vaginalis, Ceratophyllumdemersum, Limnophila
hterophylla used as biofertilizer in winter crops. Najas graminea, Potamogeton crispus and species
of Myriophyllumare used asbio-fertilizer for raising vegetables.

Traditionally several species, such as Azolla pinnata, Salvinia cuculata, Hydrilla verticillata are
used asgreen manureor ascompost. Azolla spisanimportant biofertilizer, extensvely usedintherice
fiddsof thisregion.

6.2.10. Miscellaneous

Apart from themajor uses discussed above, some plantsare al so used for different other assorted
purposes (Table6.2).

Table6.2. Plantsused for other purposes

Scientific Name Family Vernacular Purpose of Use
name

Eichhornia Pontederiaceae | Kachuripana | Petiole used as floating

crassipes element for fishing
instrument

Rottboellia Petiole used as floating

cochinchinensis element for fishing
instrument

Piper longum Piperaceae - Theleaf and fruits are

used in Haria (Traditional
Rice beer) preparation by
the Oraon people for
improving the test
Scoparia dulsis Scrophulariaceae | Jastimadhu | Leaf isused in Haria
preparation (Traditional
Rice beer of Santal,
Oraon, Munda) as
sweetening agent

6.2.11. DISCUSSION

A total 137 speciescovering 98 generafrom 64 familiesof vascular plants have been recorded through
the present ethnobotanical survey for the use of wetland plantsamong thetribal and other traditional
peopleliving nearby to such habitats. The survey exposed theimportance and impact of wetland flora
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on the sustenance and life of these people. They usethese plantsnot just to meet up their hunger but also
to accumulatefood for their pets (herbivore), materialsfor making their houses, household materials,
decorations, and dsotofulfil their religioussentiments.

6.2.11.1. Edible plants: Plants are eaten mainly in two ways, cooked or uncooked (raw). While

plants are eaten cooked then those are generally referred as “shak’ or ‘saag’ (leafy vegetable), (Chowdhury;,
2014). However, for all the recorded plants edible parts are not |eafy twigs or leaves. The cooking
methodisasodifferent for different plantsand takenin different sectionsof amedl taking period. Onthe
other hand, thereisno such overal terminology for thosewhich are eaten uncooked.

Many poor villagersof Teral and Duarsaredirectly dependent on these aquatic and semi aquatic
plants. Forest dwd lersaredirectly and indirectly dependent on these va uabl e plants. Maximum number of
plantsbel ongsto family Amaranthaceaefol lowed by Nymphaeceae. Amaranthacese arethe most popular
family among theabovesurvey. Most of the areas of Terai & Duarsarebasicaly remote. The peoplesof
theseareasare generaly poor and needy. Some of them ared so bel ongsto Ethnic community. Different
parts of severa wetland plants used by us such as rootstock and stolons of Aponogeton natans and
Aponogeton crispum, the grain of Oryza rufipogon, Panicum repens and Paspalum distichum.the
grain of these plantsare dried and crushed to prepareflour by thisbreads prepared and consumed.

Euryaleferoxisoneof themost interesting wetland vascular plants not growing abundantly, but
now-a-daysit isbeing cultivated d most throughout the North Bengd,, starting fromMadato Darjeding
and Jalpaiguri. Its seeds are highly nutritious. The stem of Nelumbo nuciferaisgenerally used as
vegetable and the seeds eaten raw or after drying. Onetype of bread isal so prepared from these highly
starchy seeds.

Many wetland plants are often taken asmgjor food supplement by thelocal inhabitants. Young
leaves of Marsilea minuta, |pomoea aquatica, Monochoria vaginalis, Enydra fluctuens, etc. are
eaten asvegetablein many placesof Terai & Duars. Stemsand |eaves of Nymphaea nouchali areaso
used as vegetabl es. Fruitsof many speciesof macrophytes, like, Trapa bispinosa, Nelumbo nucifera,
Nymphaea nouchali, Euryaleferox, Otellia alismoides, Oryza ruphipogon etc. areknown for their
richfood value. Starch rich rhizomes of many of these specieslike Colocasia esculenta, Nelumbo
nucifera are commonly used asfood by local people. So, the poor and needy people of theseareasare
dependent on wetlands and its productsfor their sustenance. So, the need of conservation of wetland
biodiversity through sustai nableutilization isvery much essential for the survivality of needy and poor
Ethnic peoples.

6.2.11.2. Medicinal: Wetland plantsare of greet significancein Indianindigenous systemsof medicine.
Nelumbo nuciferaisrecommended as cardiac tonic, diuretic and fever. The seedsare also used as
cooling balmin skin diseases. It isa so prescribed for pilesand itspasteis used for elimination of ring
worm. Limnophilaindicaisused asan antiseptic. Different partsof Ludwigia sp areused for poulticing
skin complaints. Amongst the submerged species, Otellia alismoides has rubefacient properties.
Potamogeton natansissaid to be used in homeopathy for cough and cold.

6.2.11.3. Broom etc.: Aeschynomeneindicaisavery common plant in these wetland but is much
commercial and aesthetic values. It isused for making artificial flowers, toys, baby hats, lift belts, and
floatsfor the swimming jackets. Theleaves of Typha spp. areused in weaving and thatching, besidesin
making of walking sticksand fishing rodsfromitspeduncle. Intribal aressitisused asbinding materias
inthe mud plastering for the walls of the rooms. Nelumbo leaves are used as platesfor food by the
ethnic people. The culm of Phragmites karka, Typha angustifolia, Vetiveria zizanioides, Arundo
donax, and Coix lacryma-jobi are extensively used for thatching. These species are also used for
making mats, baskets, trays, screen, fishing basketsand fancy materials.
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6.2.11.4. Fodder: Lemna perpusilla, Spirodela polyrhiza, Cyperus cephal otes, Cyperus haspans,
Cyperusiria, Eleocharisdulcis, Hygrorhiza aristata, Echinocloa crusgalli and E. stagnina etc. are
used asfodder of pigs. Duckweedslikethe speciesof Lemna, Spirodela, Pistiaand Salviniaare used
as poultry feed for domesticated ducks. It isused asmanurefor cultivation of vegetablesand other
crops. Theseare alsoimportant food for other water fowlsand migratory birdsand for thefishes.

Many aquatic species are good fodder for livestock. Pistia stratoites, |pomoea aquatica,
Commelina benghal ensis and Eichhornia crassipes are preferred by pigs and cattle. Ducksrelish
Lemna perpusillaand Azolla pinnata to alarge extent. Several speciesof cyperaeae and poaceae are
valued asgood fodder for cattle.

6.2.11.5. Religiousplants: The seedsof Euryal eferox arehighly nutritiousand are consumed by the
Hindu community on specia occasonsfor breaking their fast. According to Hindu mythology Nelumbo
nucifera holdsahigh position and isasymbol of cosmic creativeness. Itissold inthemarketsin huge
quantity andisused for making bouquetsare admired and liked by both loca and foreign visitors.

6.2.11.6. Conclusion: Inadditionto their use asfood, fodder, mdicine, etc. macrophytesaso provide
suitable habitat for breeding and sheltering places of varied aquatic fauna. Many migratory ducksfeed
on inflorescence (Potamogeton pectinatus, P. crispus, Paspalum distichum, and Ceratophyllum
demersum), young apical partsof Paspalumdistichum, Ludwigia adscendens, Hydrilla verticillata
and tuber of Cyperusrotundus, Scirpus, Eleocharis sp. Many speciesof waterfowl nestinthereed
and sedge zones of thewaterbody. They invariably use Scirpus, Typha angustata, Phragmiteskarka
for the purpose. All these characters of wetland vegetation arerelated to the economy and survival of
local peopleand their sustenanceis, dmost fully, dependent on wetlands.
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PLATE 6.1. Figs. 1 — 6. Ethnobotany: 1. Roof of a cottage made by Typha sp. Leaves; 2.

Ethnobotanical interaction in the field; 3. Interaction with ethnic people; 4. Ethno-medical lab; 5.
Interaction with ethno-medical practitioner; 6. A poor people collecting wetland products.
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PLATE 6.2. Figs. 7 — 13. Ethnobotany: 7. Collection of edible wetland plants; 8. Fodder collection in
wetland; 9. A tribal people collecting rat from wetlands for food; 10. Collection of leafy vegetables, 11. A
child collecting Ranunculus sceleratus as vegetable; 12. A local tribe carrying fodders collected from

wetlands; 13. A poor man collecting Nymphaea sp.
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PLATE 6.3. Figs. 14 — 20. Ethnobotany: 14. Flowers made from Aeschynomene aspera stem; 15. Marriage
crown prepared by Aeschynomene aspera stem; 16. Poor women collecting edible inflorescence of Colocasia
esculentum; 17. A tribal man sailing Nymphaea pubescens flowers; 18 — 19. Collection and processing of
leafy vegetables; 20. Fruits of Trapa natans, ready for sale

#
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GENERAL DISCUSSION

7.1. Materials

Wetland plants of the Terai and Duars region of West Bengal have been surveyed during the period
2010to 2014. The bulks of specimens collected were processed into mounted Herbarium sheets,
identified using standard literature and matched at NBU and CAL Herbaria. After the completion of the
work, first set of specimenswill be deposited at NBU and the second set at CAL. Ethnobotanical
specimensand photographswill be stored in the Taxonomy and Environmenta Biology Laboratory of
the Department of Botany, University of North Bengal for further referencesand use.

7.2. Flora

From thefield survey in the study areaagood number of 455 species of vascular plants have been
recorded representing 244 generaand 84 families (Table 7.1). Among the Pteridophytes, the highest
number of specieshave recorded from Salviniaceae (4 species) followed by Pteridaceae (3 species)
and Dryopteridaceae (3 species). 192 speciesfrom only 22 Monocotyl edonous families have been
recorded. Poaceaewith 64 species and Cyperaceae (45) arethelargest familiesand arefollowed by
Commelinaceae (13) and Araceae (13).

Table7.1. Numerical representation of different mgjor taxaintheflora

Taxa Family | Genera | Species
Dicotyledons 49 135 241

Anglosperms Monocotyledons | 22 92 192
Pteridophytes 13 17 22
Total 84 244 455

Hydrocharitaceae, A ponogetoaceae, Potamogetonaceae and Alismataceae show the significant
number of species. Recorded 49 dicotyledonous families comprise of 135 generaand 241 species.
Among these, Asteraceae isthe dominating family contai ns 34 speciesfollowed by Polygonaceae (16),
Fabaceae (14), Linderniaceae (13). Acanthaceae (12), Amaranthaceae (11), Lythraceae (10),
Nympaceae (4).

7.2.1. Habit groups:

Among 433 species of angiosperms, 244 no. of specieschosenfor detailed phonological study, of these
132 species (54.10 %) are annuals. They completetheir life cycle within aspan of one year, from
appearanceto death. These arefollowed by 67 species (27.46 %) of emerged or marshy species, 10
speciesof rooted with floating leaf hydrophytes, 09 species of submerged hydrophytes, 09 species of
perennia herbs, 06 species of suspended hydrophytes, 04 species of under shrubs, and 04 species of
freefloating hydrophytes. In addition, there are 03 species of aquatictrailer hydrophytes.
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7.2.2. New Recor ds: During the present survey, a good number of wetland species has been recorded
as ‘new reports’ for the state, country, or even at the continent levels (Table 7.3).

Table7.2. New recordsof vascular plantsfrom the Terai-Duarsregion of West Bengal

Name Family New report for Publication
Adenostemma Asteraceae Asia[for entire | Pleione 7(2): 589 —
suffruticosum N. Hemisphere] | 593. 2013.
Potamogeton gramineus | Potamogeton- India Intrn. J. Curr. Res.

aceae 7(2): 12362 — 12364

Polygonum Polygonaceae India As. J. Biol. & Life Sci.

hastatogagittatum 4(1): 38— 40

Ludwigia peruviana Onagraceae West Bengal Pleione 7(1): 286 —
289. 2013.

Hygrophila erecta Acanthaceae West Benga Pleione 8(1): 207 -
209. 2014.

Soliva anthemifolia Asteraceae Eastern India Pleione 5(2): 352 —
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Adenostemma suffruticosum Gardner (Asteraceae), basically endemicto Brazil, previoudy
knownto grow only in few locationsin Brazil. Itspresent report of occurrencefromthe
Teral and Duarsof West Bengal showsatranscontinental migration from acountry inthe
Southern Hemisphereto alocation inthe Northern Hemisphere. Probably migratory birds
arethecarriersof its propagul es.

Potamogeton gramineus Linnaeus (Potamogetonaceae), anew record of the pondweed
from the sub-Himalayan wetland of West Bengal, India. Thisrecord extendsthe known
geographical distribution of this speciesfrom Europe, North America, Russia, SWAsa
(Iran), Japan, Mongolia, Pakistan, Kazakhstan, Turkmenistan, Uzbekistan and China, to
sub- Hima ayan region of West Bengal.

Polygonum hastatogagittatum Makino (Polygonaceae), has been collected from the
natural water bodiesin Duarsof Himalayan Biodiversity Hotspot regions of West Bengd,
India Thisspeciesisfirst timerecorded from theterritory of India. This speciesisnow
growingand reproducing nicely inthestudy area. Itisnot recorded from any other adjoining
areas of thisregion and itsdistribution isstill restricted. This piece of work isadding one
more speciesinthefloraof India

Ludwigia peruviana (Linnaeus) H. Hara(Onagraceae), isarobust bushy wetland plant
that hasbeen collected first timefrom Mahanandariver bed at Naukaghat near Siliguri and
from the campus of North Bengal University of the Darjeeling district of West Bengal.
Thesecollectionsrepresent thefirst set of specimensof this speciescollected fromthe state
of West Bengal and thelocal florasdid not record it earlier from the stateterritory.

Hygrophilaerecta (N.L. Burman) Hochreutiner (A canthaceae), an erect wetland plant
have been collected first timefor themain land of Indiafrom the margins of theroadside
ephemeral water bodies at Dash-Dargaon and Pani-kouri of Jalpaiguri district of West
Bengal. Previousrecord from Pakistan, India] Andaman & Nicobar 19 ands, Manipur and
now fromWest Bengdl.

Soliva anthemifolia (A. Jussieu) R. Brown (Asteraceae), isfirst time collected from
Duarsand Madahdistrict inturnfor theentire Eastern India. Thisisa so theaddition at the
genericlevd for thefloraof thisregion.
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7.2.3. Endemic Plants:

Few endemic plant speciesof Indian sub-continent have al so been recorded growingin good condition
inthisarea. InIndian morethan 100 wetland species have been recorded as endemic and somemore
areextending their distribution only to the neighboring countrieslike Nepal, Bhutan or Bangladesh
having similar physiographic conditions (Cook, 1996).

Few endemic plantslike Aponogeton crispus, Hygrophila difformisand Myriophyllumindicum
arewidely grownover here.

7.2.4. Exotic Plants

Inthewetland floraof Tera and Duarsthere areagood number of exotic species. The speciesare:
Parthenium hysterophor us, Alter nanthera paronychioides, Argemone mexicana, Eclipta prostrata,
Gnaphalium purpureum, Ipomoea carnea, Oxalis cor niculata, Scoparia dulcis, Xanthiumindicum,
Evolvulus nummularius, Mikania micrantha, Nicotiana plumbaginifolia, Physalisminima, Croton
bonplandianus, Eichhornia crassipes, Sellaria wallichiana. Persicaria hydropiper Ottelia
alismoidesetc.

7.3. Rare, Endangered and Threatened (RET) wetland
plants

Among the collected specimens, several specieshavebeen recognized under theRET (Rare, Endemic
and T hreatened) categories. Someinteresting wild plantslike Oryzalatifolia, Oryza rufipogon aretill
availableinthese areasbut the popul ation structures of these plantsdrastically decreasing dueto several
anthropogenic reasons. Plants like Dopatrium junceum, Coix aquatica and Rotala mexicana are
quiterareinthestudy area

Few threatened speciesof Indian sub-continent have a so been recorded in very good condition
fromthisarea. InIndian morethan 120 wetland species have been recorded as endemic and identified
few extending neighbouring country (Cook, 1996).

Few endemic plantslike Aponogeton appendicul atus, Butomopsis|atifolia and Potamogeton
alpinus are Adenostemma suffruticosumwidely grown over here.

7.4. Phenology of Wetland plants
7.4. 1. Lifeforms

Life forms study of wetland plants of Terai and Duars have been recorded for 5 years (2010 — 2014).
The observation shows Therophytesarethe most dominating group with 111 species (50.68 %). They
arefollowed by Cryptophyteswith 64 species (29.23 %), 27 species of Chamaephytes, 13 species of
Hemicrytophytesand 5 species of Phanerophytes. Asthe study wasrestricted to the wetland habitat,
so the Cryptophyteswere studied in detailsand result showsthat there are 34 Hydrophytes and 30
Helophytes. Thevegetationin Teral and Duarswetlands are mainly dominating with Therophytesand
Cryptophytes.

7.4.2. Pollination

All thethree mgjor pollination typesi.e. Anemophilly, Zoophily (mostly Entomophilous) and Hydrophily
arecommon for wetland plants. From the direct on-field observation of 244 angiosperms, it hasbeen
recorded that around 109 (49.77 %) species are Entomophilous followed by Anemophilous (75
species) and Hydrophilous (9 species). Some species utilize two or more waysfor to ensure their
effective pollination. So, there are 21 anemo-entomophilous, 4 entomo—epihydrophilous and only 2
anemo-epihydrophilous plants. Among the 9 hydrophilous plants, 4 species (Najas indica, N.
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graminea, Nechamandra alternifolia and Ceratophyllum demersum) are hypohydrophilous
(pollination takes place under water) and rests 5 species (Hydrilla verticillata, Blyxa octandra,
Nechamandra alternifolia, Vallisneria spiralis var. denseserrulata and Potamogeton crispus) are
epihydrophilous (pollination takes place on thewater surface).

7.5. Wetland Degradation

Wetland loss may be defined as “the loss of wetland area, due to conversion of wetland to non-wetland
areas as a result of human activity” (Chowdhury, 2009); (Chatrath, 1992) and wetland degradationis
“the impairment of wetland functions as a result of human activity”. It is one of the most destructive
causes that are destroying the ecological balance. About 50 % of the world’s wetlands have been lost in
thelast century, primarily through drai nagefor agri culture, urban deve opment and weter syslemregul ations.
It has been estimated that nearly one hectare of the world’s wetlands are getting degraded at the tick of
every minute of the clock (Chatrath, 1992).

Densehuman population in the catchments, urbani zation, and various other anthropogenic activities
hasresultedin over exploitation of wetland resources, leading to degradation intheir quality and quantity.
Now, thereisincreas ng concernto conserve and restore perishing wetlands and endangered habitatsto
achieve ecologica sustainability. Someof themgjor threatsto wetlands are;

7.5.1. Anthropogenic Causes:

A. Over population & urbanization: In modern world civilization is not possible without
urbanization. The overpopulation in most part of the world is responsible for increasing
developmentd pressurefor resdentia, industrid and commercid facilities. Largenumbersof new
villagesare concentrated around or on catchmentsareas of wetlands, which greatly affectsthe
exisgtencewetland areas(i.e. habitat fragmentation). Thewetlandsliketheriver bed of Mahananda,
Balason, Karala, Jarda Teesta Domohani beel, Kathambari beel etc. aremodifying very fast
for suchinvasivehuman activities.

B. Agricultural activities& lossof ecosystem: Excessiveagricultural activitiesisoneof themost
destructive phenomenon of wetland degradation i.e. conversion of wetlandsfor paddy fields;
construction of alarge number of reservoirs, canalsand dams; diversion of streamsand riversto
providewater for irrigation. Farmerswipeout wild plants, beforecompleting their lifecycles; they
prepare the soil mostly for Paddy, Jute, Jal-singaraand Makhanacultivation. Inthisway the
natural diversity of wetlandsarebeing affected visibly.

C. Deforedtation: Alternativeland-usesfor farming and fisheries production have replaced many
forest areasand continued to facadethreatsto theforests. Theloss of wetland forestsreducesthe
ability of wetlandsby dowing down flowing-speed of water and trapping the suspended particles
as sedimentsat the bottom. Theremoval of vegetation in the catchmentsisalsoleading to rapid
s0il erosion and siltation inthe down-stream.

D. Pollution: Pollutionisone of the major causes of wetland degradation such as- unrestricted
dumping of sewage, solid wastesand toxic chemicalsfrom industries, agricultura fieldsand
househol ds. Theprimary poll utants caus ng degradati on are sediments, nutrients, pesticides, sdinity,
heavy metal's, weeds, low dissolved oxygen, pH and sel enium concentration.

E. Salinization: Over withdrawal of groundwater has led to salinization and result of wetland
degradation. It degradesthewater quaity and destroysthewetland plant diversity, both planktonic
and macrophytic.

F. Degradation of water and soil quality: For the growing greedy and comfort-loving human
popul ation agricultureisthemost common financia sourceof thisvillagedominated country. For
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the maximum amount of crop production and to avoid thelossfrom diseases and pests, various
types of dangeroudly poisonous synthetic chemical substancesareused inthecrop fields. These
chemicalsgradually pollute and poison thewater and soil of wetlands.

. Creation of new Pondsfor Aquacultureand Roads: Aguaculture, mainly Piscicultureisone
of themaost important and lucrative occupation of theinhabitantsof Tera and Duars. Many families
directly or indirectly attached to thisoccupation. For thisoccupation, they normaly cresteartificia
pondsand lakes by fragmenting the natural wetlands. These practicesare destroying the natural
wetlands-ecosystem. From two —three years observation it is understood that, this random practice
gradually convertsthe natural wetlandsinto artificial small ponds, which creates pressureon
natura habitat and biodiversty. To maintain the short-rout communi cation between two vill ages,
thevillagers creates new road by separating the wetlands with mud-bundswhich a so causes
smilar habitat fragmentation.

. Selectivefish culture & over harvesting: One of the most important threatsto wetlandsis
regular cultivation of very few selected speciesof fishesand over fishing. In post monsoon period
wetlands aretreated asthe housesof severa wild fishes, snails, snakes, toads, and insects, which
are good food for migratory and native birdsand for some other local animals. During rainy
season, people go for fishing in such wetlands using traditional fishing equipments. Such
uncontrolled over fishing practice creates much pressure on wetland ecosystem and makesits
biodiversity vulnerable.

. Creation of brick field: Thisistheage of concrete, steel and plastic (Das, 2012). So, to fulfill

thedemand of growing greedy popul ationsanumber of brick factoriesare established outsidethe
town areas, which aremostly found nearest to or directly on wetland areas. For the manufacture
of brickssoil and water istakenfromthewetlands. Thetemperature and humidity of the surrounding
aressincreasesdueto regular burning of bricks. Theincreasing temperatureand humidity directly
affectsthewetland biodiversity of those aress.

. Poaching and extinction of wildlife: Poaching isoneof themgjor causesof wildlifeextinction.
Fromfield and local market survey itisobserved that anumber of waterfowl or many migratory
birds have been brutally killed, consumed and marketed by the nei ghboring people. Asaresult,
the number of different species of waterfowl or of migratory birdsisdecreasing considerably
duringthelast few years. Thelocal villagerscommonly catch or hunt different migratory birds
specidly Bali Hans, Peeing Hans, Sharal, Jal-Pipi, Madantak, Samukh-Khol, Brahmni-Duc
etc. which arewith good market demand.

. Burial placeand dumping ground: Being civilized, we are always destroying our land and
environment wherewelive. If any kind of animal isfound then wethrew it in wetland without
any sort of hesitation. Besidethis, huge bulk of our domestic or other type of garbageisalso
thrown in to wetland because most of usthink that wetlands are dirty land and we can use
thoseaswelike! Asaresult, water and soil quality has been enormoudy degraded affecting the
habitat conditionsand the biodiversity.

. Deposition of degraded plant parts: Most of thewetlands of Terai & Duars are continuousy
losing their depth. One of the major causesisthe accumul ation of huge biomass of aquatic
weeds. The degraded part of aquatic weed (Eichhornia cressipes, Monochoria hastata,
Nymphaea sp etc) and cultivated plants such as Euryaleferox, Trapa bispinosa, Nelumbo
nucifera and the after processing rejected parts of Ananas coamosus (Linnaeus) Merrill
are deposited at the bottom and are affecting in the s milar manner. Basically roadside ditches
are under such threat because these are generally present beside the stretches of cultivated
lands.
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M. Replacing native speciesby aggressveexotics: Tropica wetlandsinIndiaarelargely threatened
by afew exotic species of which Eichhornia crassipesisthe most aggressive. Other such plants
include Salvinia cuculata, S. natans and Pistia stratiotes. These plans over large areas of
water surface and createinnumerable disturbances. All thesefour speciesarefreefloating and
can spread very fast. Their growth rateisal so extremely fast and ecological amplitudeisvery
broad. Ashabitat conditionsare changed, the native weaker plantsfail to survivethere. When
wetlands|ose native species of animalsand plants, they arethought to be of lower valuemaking

it tougher to justify their continuation and conservation.

N. Climatechanging: Wetlandsboth contributeto and suffer from changesin climatic conditions.
They arethesinglelargest source of methane; agasthat isamajor contributor to the atmaospheric
trapping of heat which leadsto globa warming. Unlike most regionsof theworld, the population
of Indiahasbeen high enough to cause changein the landscape. Continued degradation of water
and wetland resourcesmeansthat extengveregionswill bemargindized or rendered | esshabitable
by people and domestic animals if a warming and drying cycle of change affects India’s climate.

O. Uncontrolled dredging: Itisone of the destructive causes of wetland degradation. Wetland
vegetationisa so destroyed through thiswhich greetly affectsthe successiond changesinwetlands.

7.5.2. Natur al str esses:

Additiona pressureson wetlandsfrom natural stresseslike subsidence, drought, erosion, Excessive
growth of weedsetc. are a so destroying the biodiversity in our wetland.

A. Subsidence: Different parts of Duarsare proving to recurring and devastating floods. Teesta,
Jaldhaka, Shankosh, Dayna, Murti etc. arethemainriverspassing throughthe Duars. All these
riversoriginated from Himaayan hills, flowing from North-east to South-West and, arerainfed,
except Teestawhich hasitsoriginfrom theglaciersin North Skkim. Flood isquite common and
regular intheseareas. M ost of theblocksand townsare severdly affected. Duringflood al the
garbage’s, different types of inorganic chemicals, plastics, non-degradable products, and burnt
machine-oil come out with thewater from the urban areasand deposited in wetlandsand it
destroy thewetland ecol ogy.

B. Soil runoff: Hugeamount of soil iscarried to thewetlands from upland areasby streamsand
run-away water whichisdeposited as sediment at the bottom especially during rainy season.
Thisisthe mgjor cause behind the loss of depth for different wetlands. Therain water also
carries different non-degradabl e products from the urban and popul ated areas. This polluted
water directly affectsthe biodiversity of wetland ecosystem.

C. Drought: Drought isoneof thenatura caamitiesof wetland destruction. If thewetlandisfall in
under prolonged drought conditionsthenit lost itsphytodiversity and animal diversity.

D. Erosion: Soil erosionisoneof the major causes of wetland destructions. The eroded soils
from the surrounding areas are deposited in wetl ands resul ting the decrease of depth.

E. Excessvegrowth of weeds. Excessivegrowth of weedsinwetlandsisanother natura stress. It
crestesadevastating problem inwetland biodiversity. Thisnatura hazard a so reducesthewater
current and disturbed thewetland ecol ogi ca ba ance. Too much of densegrowth arrest themovement
of water, reducethe oxygen content, lower strata of water become darker, produce more half-
decomposed biomassto settleat thebottom, etc. are some of the disadvantages.

7.6. Need for Wetland Conservation

Understanding themultifariousservices of wetlandsfor thebiosphereasawhoale, itisnow we | convinced
that destruction of wetland meanstheinvitation to early extinction of biologicd dements.
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PLATE 7.1. Figs. 1 — 6. Stress on wetland vegetation: 1. Wetland used as burial ground;
2-4. Polluted by household garbage; 5-6. Excessive agricultural activities in non-private
wetland areas
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PLATE 7.2. Figs. 7 — 12. Floristic elements. 7. A house is built on wetland; 8.
Dedtruction of flora during fishing activities; 9 & 10. Clearing wetland plants for
agriculture and other use; 11. A truck terminus on wetland; 12. Plastic factory established

onwetland
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PLATE 7.3. Figs. 13 — 17. Floristic elements: 13. Killing of fishes by poisoning river
water; 14. Wetland used as washing and bathing places for man and domestic animals; 15.
Jute retting, 16. Excessive agricultural activities, 17. Poaching & dumping Ste, 18.
Polluted by end productsof festival
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M odern world knows, the devel opment means urbani zation through fragmentation of wetlands. Itis
found that wetlands are alwaystreated as obnoxious and unproductive systemsthroughout the world.
But, surprisingly, in 1971, at an Internationa Convention that washeld at Ramsar in Iran and organized
by IUCN to draw aitention for thewetland conservation for itsgreat economicsand ecologicd importance.

It wasthen expressed that wetlands arethe most productive ecosystems among thelivingworlds.
They arethecradles of biological diversity, providing thewater and its primary productsuponwhich
innumerabl e speciesof plantsand animal sdepend for their surviva. They providethe shelter for birds,
mammals, reptiles, amphibians, fishesand innumerabl einvertebrate species. Wetlandsared so significant
storehousesof plant genetic resources.

In addition, wetlands areimportant, and sometimesindispensabl e, for the heath, welfareand
safety of peopleand wildlifethat livein or near such areas. But inrecent yearsit hasbeenincreasingly
understood themulltipleroles of wetland ecosystemsand their valueto humanity.

Tofulfil thedemand of growing greedy populationsof Indiawetlandsare drastically fragmented
and are converted into non-wetland areas. Likein themost other countries of theworld, Indiahasbeen
dradticdly losingitswetland biodiversity

Thisscenarioisnot exceptional for West Benga . So many wetlands have already been destroyed
for urbanization, extensiveagriculturd activities, industriaization and over exploitation. Oneof thefirst
six Ramsar sitesrecognized from India, the East Cal cutta Wetland hasaready lost itsvast areadueto
over populationandindustrid growth.

InTeral and Duars, wetland degradation has been occurringin each and every moment. Many
wetlandsaregradudly losing their areasaswell astheir depth dueto variousreasonslike urbanization,
excessiveagricultura activities, establishment of variouskinds of industriesand many other so-called
developmental programs. Among these areas Duarsbasically over flooded in rainy season dueto the
increasing loss of depth of the wetlands. Some special and sustainable utility reasons for wetland
conservation are discussed below:

7.6.1. Shorelinestabilization: Wetlandsfunction like big sponges. Vegetated wetlands along the
edges of streams help control erosion caused by stream currents and flood. They also protect |ake
shoresfrom wind generated waves. For shoreline stabili zation conservation of wetlandsisvery much
essentid.

7.6.2. Food and habitat of fishesand other wildlife:

A. Fish: Wetlandsservethreemgor functionsfor fish communities. They provide breeding grounds,
sources of food and provide cover from predators. Most species of freshwater fishes are
dependent on wetlandsfor one or more of thesefunctions.

B. Wildlife Many varietiesof waterfowl and non-gamebirds depend on wetlandsfor their feedings
and resting areas. Other wildlife, such asavariety of reptiles, amphibians and mammalians
depend oninsect-based food webs and on water to drink. And wetlands a so treated asahouse
of turtles, snakes, frogs and toadsetc.

C. Habitatfor RET Species: Wetlandsarethelife-land for the survival of variousplants and
animals, including threatened and endangered species. Approximately 30% of Michigan’s
threatened and endangered plants and 60% of thethreatened and endangered animalsare
wetland species so the conservation of wetlandiscrucial.

D. Flood control: Being like asponge they absorb large volumes of water and protect cities,
townsand villagesfrom flooding. To save oursel vesfrom flood-damageswetland conservation
isto bethefirst essentia step.
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Recreation and aesthetics: Wetlandsare hometo an amplediversity of animals, but alsoto
human beingswith diverse hobbies. Hikers, photographers, bird watchers, huntersand those
withthegratitude of naturefed affectionto visit wetlands.

Scientific and educational value: Wetland provides aunique outdoor ecological |aboratory
for theresearchers. And, act as an outdoor nature-study classroom related to nature for the
sudents.

Sourceof natural products: A variety of wetland products are consummated by us. Various
typesof food productsincludewildlife; fish, shellfish, wildrice, wild vegetables, medicind plants,
etc. aregetting from wetlands. Wetlandsa so providefirewood, fencing materials, materialsfor
themaking of decorativeitemsdried anima petsusedinclothing, etc.

Groundwater rechar ge: Wetland isthekidney for theliving world. These areas are often
connected to agroundwater system and may provideasitefor water infiltrationintothesoil and
rechargean underlying aquifer. Thiscan beavery important function for individuasor drinking
water systemsof living organism.

7.7. Sustainable utilization: For sustainable utilization of bio-resources conservation
of wetlandisthebasic and mandatory. Such sustainabl e utilizationsinclude:

Agriculture: Thedepth of wetlandsare not equal everywhere. So, during summer, whenthe
water level recedesmagjor part of marshy areas are exposed or with lessthanlm deep water.
Suchland can be used for the cultivation of different crops. Theselowlandsarelargely used for
growing paddy. Oryza sativa, Aeschynomene aspera and Corchorus capsularisarecultivated
in pre-monsoon season on dried or exposed land. during post-monsoon when water bodies
again gradually dried up at that time sha low water bodiesarebeing chosen for the cultivation of
Makhana (Euryal e ferox) and Paniphal or water-chestnut (Trapa natans). Upland areasare
used for the cultivation of mustard and few other seasona vegetables.

ii. Irrigation: Insummer theseareahasbeen suffered from water crisisand that has been created

duetoexcessveagricultura activities. Theirrigationinthisareaisamost completely dependent
on thewetlands. Wetlands store huge amount of water during rainy season or thewater isstored
in groundwater aquifersin those areas. Local people usethiswater for their post-monsoon
crops, until and unlessthewetlandsaredried up.

Fisheries: Thewetlands of thisarea are the good habitat for different species of wild and
culturedfishes. Mot of thesearecoming from the nearby riversand pondsduring flood. Severd
marshes or |akes, which are permanent deep water bodies are a so have been used for fish
culture. Government provides many wetlandsto theinterested peopleon leasefor this purpose.
Wetlands like Gajoldoba, Doumohani Beel, Mahananda Barrage, Rajbari dighi etc. are
used for pisciculture. Thefisheslike Rahu, Katla, Mrigel, Bata and some other varietiesare
cultured inthese wetlands. But, some wetlandswherefishes coming with flood water are used
for fishing throughout the year by thelocal poor fishermen.

Groundwater rechargeand flood control: Considerable amount of water movesdown into
theunderground aquifer that isreferred to asgroundwater recharge. Such underground water is
drawn up through deep tubewdl s, for human consumption including dry-season cultivation.
The presence of numerouswetlandsin Teral & Duarsaways savetheseareasfrom devastating
flood because huge amount of flood water took placein thelow-land areas. During rainy season
al thewater bodies (rivers, ponds, |akes and ephemera water bodies) formingasinglebody. In
1968, Jalpaiguri town was affected by devastating flood and thelife of at least 216 personsand
1370 cattlewerelost (Sarkar et al., 2001). Proper scientific management programsthrough the
government agenciesto maintain thesewetlands can hel p the peopleof Terai & Duarsto save
much of their propertiesduring flood.
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Rural economy: Thelocal poor including tribal communitiesliving near the wetland areas
collect agood number of plant speciesfor their daily use. They use numerous plants partsas
food, fodder, medicine, building materials, decorative, etc. They aso put several edibleand
medicind plantsfor sdeintherura and urban markets. Many speciesof grassesand sedgesare
also sold as fodder in urban markets. Some tall grasses (Saccharum arundinaceum, S.
spontaneum, \etiveria zizanioides etc.) used as broom and building materials by the poor
villagers. Poor villagersincluding children aregenerally catch good amount of fishesduring post
monsoon seasonin al the seasona flooded wetlands of the study area. They drain out thewater
fromwetlandsareas and catch fisheslike Chana punctata, Clariasbatrachus, Heteropneustes
fossilis, Oreochromis mossambicus (Telapia), Trichogastes fasciatus, Puntius sarana,
Channa striatus, Burbustinto (Titputi), Puntiusticto, Anabastestudineus, Collisa fasclata
(Khaisa) etc. The Daumohani Beel, Gajoldoba, Mahananda Barrage produce huge amount
of fishesand theeconomy of local fisherman areamost completely dependent on theextent of
fishing. During thesurvey, it isroughly estimated that morethan 250 familiesaredependingon
thesewetlandsfor their surviva through fishing.

Juteretting: Jute isanother important crop of these areas. The presence of wide areas of
wetlandsencouragethefarmersfor jutecultivation during early monsoon. Juterettingisacommon
practiceinthese areasin different water bodies. Mainly theroadside ditchesarelargely used for
juteretting during monsoon.

I. Green manure: It was found that farmers of these areas are using wetland weeds for the
production of green manureto useinther cultivated landsfor improving the soil fertility. A good
number of plantslike Azolla pinnata, Salvinia cucullata, Eichhornia crassipes, Monochoria
vaginalis, Monochoria hastate, jute-leaves ctc. are use by the farmers as green manurein
different ways. Inthismanner, these peoplenot only savegood amount of money from purchasing
chemicd fertilizer, thepracticeisa so desirablefor theimprovement of soil and maintainingthe
land culturablefor along period.

Conservation Strategies for the Prevention of Wetland

Destruction:

InIndia, wetland conservationisindirectly influenced by an array of severd policy andlegidativemeasures
(Parikh & Parikh, 1999). Apart from the government regul ation, establishment of better monitoring
methodsare needed to increasethe knowl edge of the physical and biologica characteristics of wetlands
and their resources, and to gain, from thisknowl edge, abetter understanding of wetland dynamicsand
their controlling processes (Prasad et al ., 2002). Indiabeing one of the megabi odiversity countries of
theworld should striveto conservetheecological characters of these ecosystemsaongwithther flora
and fauna (M OEF, 2009). Understanding the status of wetlandscan help to frame proper conservation
strategies, which canbeasfollows:

Increasing the depth of wetlands

Most of thewetlandsin theseareasare very old so their depth has been decreased considerably
dueto siltation by rainwater, runoff and deposition of degraded plant biomass. To generatethe
wetlands healthy and productive good amount of silt may be removed by digging during dry
season. By thisway water holding capacity of these wetlands will increase so that they can
perform asbetter buffer during floods.

. Periodical weed removal

Most of thewetlands are suffering from theinvas on of few noxious aquatic weeds. Theexotic
weed Eichhornia crass pesisthe most troublesome speciesin thisregion. Most of thewetlands
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of theseareasare dominating by thisplant. The hugeamount of biomass produceand contribute
by thisplant can reducethe depth of the wetlands quickly. Periodical removal of thisweed [and
converting thoseto green manure] can keep thewetlandshedlthy. Itisvery interesting and quite
common practiceinthese areasisthat the people of rura areas collect and usethe Eichhornia
crassipeshiomassdirectly or after burning asagricultural manures. Such kind of practicesshould
be encouraged by the government for the production of non-toxic crop through proper awareness
programs. The plant body of Makhana and Jal-singara a so decomposed quickly and reduces
thedepth of wetlands. So after fruiting seasonisover, theold plant bodies should beremoved as
soon as possiblefrom thewetlands.

.Building public awareness

Inthese areas most of the peopl e think that wetland isawasteland and isadirty place. Intheir
everyday lifethey got severd facilitiesfrom thosewetlandsbut never try to understand itsimportance.
Themain causeisthat thevillagersof thisregion arenot properly educated. For achieving any
sustainable successin the protection of these wetlands, awvareness among the general public,
educational and corporateinstitutionsmust be created to hel p them to realize the futureif the
wetlands are missing from theseregion and some suggestionsare:

- Launching variousenvironmentd awarenesscampagns

- Organizing various programmes, workshops, folk dances, street theatre for creating
awarenessregarding wetlands

- Using bothformal and non-formal education tool sfor awareness generation.

- Creation of environmenta awarenessthrough brochures, training programmes, padayatras,
and hoardings

- Deve oping variouspublicity materia sonwetlands
- Declaring awardsfor better mai ntenance of areaswetlands; etc.

iv. Creation of more bird sanctuaries

Department of Forest, govt. of West Bengal hasalready initiated plantation around or onthe
upland areasof different wetlandsinthe study area. Thewetland areas arevery important habitat
and breeding sitesfor several important resident, resident migratory and migratory water birds.
Amongthevariouswater birdsmany have been enlisted by the [lUCN asendangered. But, some
important wetlands hosting large flocks of visiting waterfowls like Mahananda barrage,
Gajoldoba, Doumohani beel required immediate plantation with properly sel ected species of
plantsthoseare preferred by birdsfor nesting and for food. Forest department a so takescareto
thewaterfowlsfor food supply and medicine. Thelocal government should restrict much public
infestation [including picnicsand eco-tourism activities] into thedense and bushy wetland areas
because several water birds mainly ducks, jacanasare nesting for breeding within those bushes
during the post-monsoon period.

v. Protection and Monitoring

Today’s primary necessity is to protect the existing wetlands. Patrolling and surveillance, setting
up of watch-towers, soci 0-economic devel opment through community participation, etc. can be
of much help. Formation of advisory committeesfor regular mid-term reviewsmainly by experts
fromunivergtiesand organizationsworking for conservationisvery important. Of themany wetlands
inTeral & Duarsonly onewetland is protected [ Gossaihat, Khuttimar Beel under Moraghat
Reserveforest]. But thereare severa wetlandswhich arebiologically and economicaly significant
but havenolegd statusfor their protection and conservation.
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vi. Control of over-fishing

Theichthiofaunal diversity of Terai & Duarsof West Bengal isvery rich and that provesthe
suitability of thesewater bodiesasgood habitat for fishes. Many speciesof fishesprefer many
aguatic weed astheir shelter and breeding ground. Thefisheslike Channa mar ulius, Channa
punctatus, Oreochromis mossambica, Heteropneustes fossilis, etc. use the degraded plant
partsasfood. Thefishesarecoming to thewetlandsfrom local riversand fish-cultured ponds.
Severd hundred familiessurvivethrough fishingin thesewetlands. Thesefishesare d so sources
of food for resident and migrated waterfowl s. Excessivefishing in thesewetlandsaffectsthefood
scarcity for waterfowls. Thisfood scarcity, inturn, gradually leadsto the reduction of waterfowl
population structurein theseareas. So, severecontrol over fishinginthoseareasshould belimited.
On the other hand, many fish species are now gradually becomerarer or even extinct. Over
fishing awaysdisturb the biodiversity and astable ecosystem.

vii. Control of excessive agricultural activities

We understand the value and/or importance of agriculture. Simultaneously, we have to
understand the importance of the conservation of healthy and good ecosystemsnot only for
the conservation of Biodiversity but also for human welfare. Excessive agricultural activities
are destroying regularly the biodiversity of these wetlands. So, the ecosystems of these
wetlands became unstable. The paddy, mustard and jute cultivation alter the natural vegetation
inleading to theremoval of the numerouslocal speciesof plantsand animals. Not only that,
maximum application of toxic chemicals asfertilizer, herbicide, pesticide, etc. for the
production of higher amount of crop, polluting the wetland habitat, whichisdirectly affecting
thebiodiversty killing and modifying numerouswild species. So, excessiveagricultura activity
should be controlled or need to be done scientifically to maintain the beauty and biol ogy of
natural ecosystem of theentire area.

Ontheother hand, thefarmersshoul d betra ned to use more organic manurethan synthetic
fertizer. They can produce more manure using somewetland plantslike Azolla pinnata, Eichhornia
cressipes, Salvinia cucullata etc.

viii. Control of monoculture

The wetlands of the study area have been used for Lotus (Nelumbo nucifera) and Chestnut
(Trapa natans) cultivation since long. But, for the last 4 — 5 years, Makhna (Euryal eferox), a
profitablecrop, iswiddy cultivated in thewetlands of Shovabari Bedl, Doumahoni Bed, etc. of
thestudy area. Theareaof itscultivationisincreasng very fastinthiszone. Thiskind of monoculture
isalso serioudy destroying the wetland ecosystem. For Makhnacultivation, seedlingisplanted
only after thekilling of all thefishesusing poison becausethey eat its seedlings. Thistype of
monoculture should becontrolled in favour of theconservation of biodiversity.

iX. Control of bird poaching

Bird poaching isrampart and isincreases during post-monsoon period when migratory birds
visit these wetlands from different part of theworld for food and for breeding. Present study
reveal ed that thewaterfowl count isreducing day by day in different wetlands. Many local
people catch birdsusing fishing netsand fire gunsfor food and are quite often sold in village
markets. Thelocal administrationfailsto control it. WetlandsconservationinIndiaisindirectly
influenced by an array of policy and legidative measures (Parikh & Parikh 1999). Severd acts
onwetland, water, wildlife, biodiversity have created by Indian government in different yearsto
protect the environment and ecosystem of such habitat. But, unlesstheimplementing authority
becomes seriousin theimplementation of such rules, it will become amenaceleadingto the
destruction of local natura wealth.
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X. Sop releasing urban and industrial influx or sewagesin wetlands

Somewetlandsof Teral & Duarsare suffering from therel ease of huge quantity of urban sewages.
Thedrainsaredirectly or indirectly connected with thewetlandsand local rivers. The Mahananda
Barrage, Gajoldoba etc. that are composed of many smaller wetlandsbecome highly polluted
asmogt of thedrainsof maintown isconnected with itsdifferent part by anumber of channels. It
isused asthe main sewage rel ease and garbage deposition site of the nearby towns. Very soon,
the devel opmental activitieswill increaselike anything along with the establishment of anew
regulated market and 2 or 3 new townships. All theseactivitieswill, no doubt, highly degradethe
environmental statusof thesewetlands. Therearesevera small and largeindustriesin the study
area. Theinfluxesarereleasesinto the nature directly from these factorieswithout any proper
pre-treatment. These poi sonous chemicasfirst mix with ephemeral water bodiesthen, during
flood, spreading to the other nearby important wetlandsand river system and pollutethoseregularly.
Immediate steps need to be taken by appropriate authorities strictly; otherwisewetlandsin those
areas become unhealthy and will suffer from critica eutrophication which will destroy the stable
ecosystem of these wetlands.

Xi. Resear ch and Monitoring

Thewetland and other water bodies of thisareaare very important in variousaspects. But, the
knowledge related to the resource, biodiversity, encroachment, injection of pollutants, etc. are
not knownto the authoritiesin detail . For such knowledge generation and to protect thewetlands
detailed research works arerequired inthefield of biodiversity, soil & water chemistry, soil,
Mapping, SOCi0-economics, etc. need to betaken upimmediately. Thewetlandsand river systems
of Teral & Duarsisalso very rich in their faunal diversity. But, agood proportion of these,
especidly thefishes, reptiles, amphibians, waterfowlsetc. are not recorded or poorly recorded
fromthisregion. Itisvery important for various stakehol dersalong with theloca community and
corporate sector to cometogether for an effective management planto saveour biologicd diversity
inwetlands. So, the necessity for research in wetlandsin theformulation of national strategy to
realizethe dynamicsof these ecosystems and ultimately will help the plannersto formulatethe
strategiesfor the mitigation of pollution. Thelocal government authorities, mainly land reforms
and forest department should monitor thosewetlands properly with well devel oped management
strategiesand machineries. The proper wetland mapping of the different wetlandsshould bedone
using remote sensing to understand diversity and its present nature including biodiversity. The
remote sensing datacan hel p a so to monitor the condition of thesewetlands.

xii. Legidation
Although severa lawsarethereto protect wetlands, but thereisno specid legidation pertaining
specially to the wetland ecosystems. Environment Impact Assessment is needed for major
devel opment projects highlighting threaststo wetland anditsdiversity need to beformul ated with
much more stricter parameters.

xiii. Comprehensive inventory

Therehasbeen no comprehensiveinventory of al thelndian wetlands despitethe effortsby the
Ministry of Environment and Forests, Asian Wetland Bureau and World Wide Fund for Nature.
Theinventory shouldinvolvetheflorg, fauna, and biodiversity dongwith their vauesand different
other useful academicand exploitable va ues.

xiv. Coordinated approach

Sincethewetlandsarecommon property with multi-purpose utility, their protection and management
also need to be acommon responsibility. An appropriate forum for resolving the conflict on
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wetland issueshasto be set up. It isimportant for the administration to all ocate sufficient funds
towardsthe conservation of wetland ecosystems.

Maintaining the proper heath of wetlandsisintimately related to thewell-being and survival of
survival of human societies. Man need to realize that “. . . commercial exploitation is only for
today’s survival but conservation is for the long term survival”, otherwise our activities will invite

thefina disaster for the biosphere on thisplanet (Das 2012).



CONCLUSION
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CONCLUSION

The present dissertation reflectsthewetland wealth of Teral & Duarsregion of the Indian state of West
Bengal and the present status of itswetland biodiversity intheregion. The study areaisthe house of
numerouslargenatural and afew artificia fresh water bodieswith good biodiversity. Fromthefloristic
exploration as much as 433 species of flowering plants and 22 species of Pteridophytes has been
recognized. Except thesetwo magjor groupsother mgor floristic groupslikeagae, fungi and bryophytes
aredsoquiterichin all thosewetlands but were not considered under the present survey. No species of
gymnosperm has been recorded from these wetlands. Among the collected specimens, several species
recognized under areendemic, exotic and RET categories. Someinterestingwild relativesof cultivated
plantslike, Oryzarufipogon, Oryzalatifolia, etc. are still availablein these areasbut the population
structuresof theseplantsaredrasticaly decreasing dueto severa causes. Plantslike Dopatriumjunceum,
Coix aquatica and Rotala Mexicana, Rotala macrandra, are quite rare. 43.46 % of the wetland
floraof Indiaiswildly growing here. Detailed phenol ogicd study including floweringand fruiting caendars
asthe primary datahasbeen determined for 244 wild wetland species.

Two noveties[ Nymphaea abhayana A. chowdhury & M. Chowdhury of Nymphaeaceaeand Lindernia
palustrisA. Chowdhury, M. Chowdhury & A.PDas of Linderniaceag] recoded during the present
work expressthe capacity of thevegetationto maintain theforcesof evolutioninthearea. In addition,
thenew records of as much as eight species of plantsisal so significant for the vegetation. Of theseone
[Adenostemma suffruticosum Gardner of Asteraceae] isnew record for theentire northern hemisphere;
three[Potamogeton gramineus Linnaeus of Potamogetonaceae, Murdania kel sak (Hasskarl) Handel -
Mazzetti of Commelinaceae and Polygonum hastatogagi ttatum M akino of Polygonaceae] arefor the
floraof the country; and, four [ Ludwigia peruviana (Linnaeus) H. Haraof Onagraceae), Hygrophila
erecta (N.L. Burman) Hochreutiner of Acanthaceae, Soliva anthemifolia (A. Jussieu) R. Brown of
Asteraceae, Carex phacota, Sprengel of Cyperaceae] are forming the new recordsfor the state of
West Bengdl.

Thewetlandsare d so the housesfor numerous economically important plantsand those have
very good socio-economic impact. Thewetlandsarea so used by local peoplein variouswayslike
agriculture, irrigation, fishing etc. for commercial benefits. Severa natural and anthropologicd threats
arealso recognized those are responsiblefor gradual decreasein wetland areas and to makethem
unhealthy and unfavorablefor thesurviva of exigting biota.

The present dissertationisthefirst timereport that reflectsthe actua statusand biodiversity of
wetlands of Teral & Duars. All thesedataweredirectly collected from thefield for each of the selected
53 wetlands. Thedataextracted out fromthiswork will be used asprimary datafor the proper ddlinegtion,
classification and management program of Teral & Duarswetland for the policy makers. Duringfield
works, itisfound that Govt. officeshave no proper maps, land marksand detailed information about the
wetlands of the study areasand only enlistment of few important wetlands has been prepared by them.
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Thewetlandslike Rasik Beel (Coochbehar), Ahiron Beel (Murshidabad) and Santragachhi

Bed (Hooghly) are enlisted under the national conservation project. But it isbeyond expectation and
unfortunatethat no any wetland from Teral & Duarsand dso from the Madah district hasbeen selected
for any such conservation project thoughthesearevery richinther flora andfauna, especidly avifauna
diversity. It isnoteworthy that European small countries have declared numerous Ramsar wetlands
starting from 5 hector areaswhereasalarge country like Indiadeclared only 26 Ramsar Sitestill date.

Dueto thelack of any proper and accepted conservation strategy, and the expl oitive attitude of
people, theseareasare extracted and modified unscientifically leading to their gradua but fast destruction.
Thewetlands|ike Doumahoni Beel, Gajoldoba Beel and Kathambari Beel arealmost filled up with
eroded soil and people of surrounding villagesareusing it ascultivated |land throughout the year. Severd
such wetlandsof thedistrict are now ontheverge of extinction or thesewill be extinct within next few
decades. So, thewetlands of Teral & Duars need immediate national and international recognition and
nursing for their survival and for extending servicesfor the humanity. Government should initiatevarious
national and international projectsand develop proper conservation strategiesa ong with theremote
sens ng technol ogy for mapping with view to conserve thewetlandsand wetland biodiversty. Extension
of tourism activities, inthenameof ecotourism, isaffecting the biodiversity and the conservation in such
amanner that in futurewe haveto forget that in those areas there were wetlands of wide biological
importance. If proper initiativesare not takenimmediately, it isquite possiblethat most of thewetlands
of thisareawill losetheir wildernessinthenear future.
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ABSTRACT

River Karala is the most important natural drainage channel of Jalpaiguri town, West
Bengal, India. At present the river is draining about 5.20 sq km or 40 % of the total
municipal area. It originates from the Baikunthapur reserve forest. Due to its slow
flowing nature, a large number of macrophytes grow abundantly. During our survey, 137
macrophytic species belonging to 107 genera are reported and classified according to
their growth form and enumerated with floral diversity. Due to anthropogenic activity, the
macrophytic diversity of the river is highly disturbed. The present status and need of
conservation are also discussed in this paper.
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INTRODUCTION

The river Karala, also known as Kalla, is one of
the tributaries of the river Teesta. The river
divides Jalpaiguri divisional town [West Bengal,
India] into two halves, the left bank i.e., Karala-

Teesta interfluves, having administrative
offices and the right bank, occupied by
markets, residential and commercial areas.

The present study area is around 141 sq km
and is covered with forests and open land. This
river has originated at 26°46'49.70" N latitude
and 88°32'03.49" E longitude [inside
Baikunthapur Forest] and then merged with the
river Teesta at Das Para near the Jalpaiguri
city at 26°28'43.04" N latitude and 88°44'26.61"
E longitude. Near Jalpaiguri town, the river
Karala maintains a good flow as it receives
discharges from the nearby rivers Chukchuka
and Rukruka and also due to seepage from the
Teesta and the sewerage and the run-off rain
water from the town area. The river Chukchuka
is a small (10.98 sq km) left-hand tributary of
the river Karala (Sarkar et al., 2001). In 1968,
Jalpaiguri town was affected by devastating
flood and the life of at least 216 persons and
1370 cattle were lost (Sarkar et al., 2001). In
aquatic systems, respond to changes in water
quality are used as bioindicator of pollution
(Tripathi & Shukla, 1991). The objectives of
the present study are to understand the floristic
diversity and growth-form  analysis  of
macrophytes in the Karala River.

MATERIALS AND METHODS

The periodical survey and sampling of the
vegetation was done during December 2009 to
March 2012 in the entire stretch of the Karala

River. The Growth-form classification of Hartog
& Segal (1964) was followed. For basic Habit-
group classification, plants were categorized
into 5 groups viz., free floating, rooted floating,
submerged, emergent, and marginal types
(after  Sculthrope, 1967).  Geographical
locations of different places of the study area
were determined using Garmin GPS. Collected
specimens were processed and mounted on
herbarium sheets following Jain & Rao (1977)
and the specimens were identified by matching
at CAL and NBU herbaria and also using
different published literature. Information on the
uses of these plants was basically collected
from the local people and through the survey in
the local markets.

RESULTS AND DISCUSSION

During the present study, a total of 137 species
covering 107 genera in 52 families of
macrophytes were recorded (Table 1). There
were 10 free floating, 9 rooted floating, 5
submerged, 8 emergent and 105 marginal
types of plants (Table 2). All the recorded
species were classified into 15 growth forms
(Table 3). However, the analysis of data, it is

evident that there are 11 species of
Ceratophyllids, 3Parvopotamids,
6Nymphaeids, 2Utriculareids, 46Helophytes,
4Marselids, 3Lemnids, 4Magnolemnids,
22Psuedohydrophytes,

17Rhizopleaustohelophytes,
and one species each for Eichhornids,
Vallisnerids, Trapids and Myriophyllids.
Information contained in Table 1 and 2 may be
included in the text.

15Tenagophytes

Table 1
Numerical taxonomic analysis of recorded aquatic plants
Taxa Family Genus Species
Dicotyledons 71 87
Monocotyledons 30 42
Pteridophytes 5 7
Bryophyte 1 1
Total 107 137

This article can be downloaded from www.ijpbs.net
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Table 2
Presentation of Different Categories of Collected Specimens

Habhit group No. of species
Floating Freeflnating 10
Rooted floating i)
Submerged 0a
Emergent 0a
Marginal 105
Total: 137

In table 3, author name may be mentioned in the standard abbreviated form.

Table 3
Analytical data of the collected specimens according to their habit group and growth form
[FF = Free floating, RF = Rooted floating, SM = Submerged, EM = Emergent, M = Marginal]

Name [Family]; Voucher no. Local Habit Growth Use
Name group Form
Acmella calva (DC.) RK. Jansen Jang M Hel Pig’s fodder &
[Asteraceae]; Anurag & A.P. Das 101 Inflorescence is edible
Ageratum conyzoides L. [Asteraceae]; Elame Jhar M Hel Medicinal and pig’s
Anurag & A.P. Das 209 fodder
Alternanthera philoxeroides (C. Mart.) Nunia M Rhi Leafy vegetables and
Griseb. [Amaranthaceae]; Anurag & A.P. medicinal
Das 097
Alternanthera sessilis (L.) R. Br. ex DC. Nunia Saak M Rhi Leafy vegetables,
[Amaranthaceae]; Anurag & A.P. Das 096 medicinal
Amaranthus spionosus L. Knata Notey M Hel Leafy vegetables,
[Amaranthaceae]; Anurag & A.P. Das 111 fodder and medicinal
Amaranthus viridis L. [Amaranthaceae]; Notey M Hel Leafy vegetables,
Anurag & A.P. Das 227 fodder and medicinal
Amischotolype hookeri (Hassk.) Hara Panijhar M Ten Specially fodder for
[Commelinaceae] ; Anurag & A.P. Das 123 cow and pig’s
Aponogeton crispus C.P. Thunb. Ghenchu EM Par Stolons are edible &
[Aponogetonaceae]; Anurag & A.P. Das 220 Tuber used as pig’s
fodder
Aponogeton undulatus Roxb. Ghenchu EM Par Tuber used as pig’s
[Aponogetonaceae]; Anurag & A.P. Das 194 fodder & root stock is
edible
Axonopus compressus (Sw.) P. Beauv. Chepti M Ten Specially fodder for
[Poaceae]; Anurag & A.P. Das 100 cow and goats
Azolla pinnata R. Br. [Azollaceae); Anurag - FF Lem Used as a fertilizer in
& A.P. Das 092 Potato field.
Blumea lacera (N-L- Burm. f.) DC. - M Psu Specially fodder for
[Asteraceae]; Anurag & A.P. Das 200 cow and goats
Bulbostylis barbata (Rottb.) C.B. Clarke - M Ten Specially fodder for
[Cyperaceae]; Anurag & A.P. Das 140 cow and goats
Cardamine hirsuta L. [Brassicaceae]; - M Hel Specially fodder for
Anurag & A.P. Das 134 cow and goats
Centella asiatica (L.) Urban [Apiaceae]; Thankuni M Hel Leafy vegetables and
Anurag & A.P. Das 106 medicinal
Ceratophyllum demersum L. Jhungi RF Cer Leafy vegetables,
[Ceratophyllaceae]; Anurag & A.P. Das 094 medicinal and fish
fodder
Ceratopteris thalictroides (L.) Brongn. - RF Cer Leafy vegetables,
[Pteridaceae]; Anurag & A.P. Das 107 medicinal and fish
fodder
Chenopodium album L. [Amaranthaceae]; Bathua M Hel Leafy vegetables and
Anurag & A.P. Das 185 saak fodder for cow and
goats
Chenopodium ambrosioides L. - M Hel Leafy vegetables
[Amaranthaceae]; Anurag & A.P. Das 203
Chrozophora rottleri A. Juss. - M Psu Specially fodder for
[Euphorbiaceae]; Anurag & A.P. Das 217 cow and goats
Colocasia esculenta (L) Schott [Araceae]; Shola M Rhi Vegetables, medicinal
Anurag & A.P. Das 212 Kachu
Commelina benghalensis L. Kanshira M Rhi Specially fodder for
[Commelinaceae]; Anurag & A.P. Das 170 cow and goats and
medicinal
Commelina diffusa N.L. Burm.f Kanshira M Rhi Specially fodder for
[Commelinaceae]; Anurag & A.P. Das 181 cow and goats and
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medicinal
Commelina suffrusticosa Blume Kanshira M Cer Fodder for cow, goats
[Commelinaceae]; Anurag & A.P. Das 108 and pigs
Croton bonplandianus Bail. Jhunjhuni M Hel -
[Euphorbiaceae]; Anurag & A.P. Das 117
Cuphea procumbens Ortega [Lythraceae]; - M Hel Fodder for cow, goats
Anurag & A.P. Das 099 and pigs
Cyanotis cristata (L.) D. Don - M Hel Specially fodder for
[Commelinaceae]; Anurag & A.P. Das 115 cow and goats,
medicinal
Cynodon dactylon (L.) Pers. [Poaceae]; Durba Ghas M Ten Specially fodder for
Anurag & A.P. Das 190 cow and goats,
medicinal
Cyperus cephalotes Vahl [Cyperaceae]; Gota-habi M Ten Specially fodder for
Anurag & A.P. Das 176 cow and goats and
medicinal
Cyperus compressus L. [Cyperaceae]; Gola-methi M Ten Specially fodder for
Anurag & A.P. Das 196 cow and goats and
medicinal
Cyperus cyperoides (L.) Kuntze - M Ten Specially fodder for
[Cyperaceae]; Anurag & A.P. Das 199 cow and goats and
medicinal
Cyperus difformis L. [Cyperaceae]; Anurag Behua M Ten Fodder and soil cover
& A.P. Das 224 ghass
Cyperus haspan L. [Cyperaceae]; Anurag Beretha M Ten Specially fodder for
& A.P. Das 221 cow and goats and
medicinal
Cyperus pilosus Vahl [Cyperaceae]; - M Ten Specially fodder for
Anurag & A.P. Das 126 cow and goats
Cyperus rotundus L. [Cyperaceae]; Anurag | Mutha Ghas M Ten Specially fodder for
& A.P. Das 192 cow and goats and
medicinal
Datura stramonium L. [Solanaceae]; Kalo-dhutra M Hel Medicinal
Anurag & A.P. Das 165
Dentella repens (L.)J. R. Forst. & G. Forst. Papri Ghas M Myr Specially fodder for
[Rubiaceae]; Anurag & A.P. Das 137 cow and goats
Desmodium gangeticum (L.) DC. Salparni M Psu Medicinal and fodder
[Leguminosae]; Anurag & A.P. Das 125
Desmodium triflorum (L.) DC.andolle - M Psu Medicinal and fodder
[Leguminosae]; Anurag & A.P. Das 112
Diplazium esculentum (Retz.) Sw. Dhneki M Rhi Leafy vegetables
[Woodsiaceae]; Anurag & A.P. Das 103 Saak
Drymaria cordata (L.) Willd. ex Schult. Abhijal M Hel Medicinal and fodder
[Caryophyllaceae]; Anurag & A.P. Das 118
Eclipta prostrata (L.) L. [Asteraceae]; Kesut M Hel Medicinal and leafy
Anurag & A.P. Das 179 vegetables
Eichhornia crassipes (Mart.) Solms Kachuri FF Eic Fodder and used as a
[Pontederiaceae]; Anurag & A.P. Das 183 Pana manure in specially
potato field
Eleocharis retroflexa (Poir.) Urban Chen-chka M Psu -
[Cyperaceae]; Anurag & A.P. Das 201
Elephantopus scaber L. [Asteraceae]; Samdulun M Hel Specially fodder for
Anurag & A.P. Das 207 cow and goats
Eleusine indica (L.) Gaertn. [Poaceae]; - M Cer Specially fodder for
Anurag & A.P. Das 215 cow and goats
Emelia shonchifolia (L.) DC. [Asteraceae]; Sedi-modi M Psu Specially fodder for
Anurag & A.P. Das 218 cow and goats
Enydra fluctuans DC. [Asteraceae]; Helencha RF Rhi Leafy vegetables and
Anurag & A.P. Das 175 medicinal
Eragrostis tenella (L.) Roem. & Schult. - M Cer -
[Poaceae]; Anurag & A.P. Das 155
Eupatorium odoratum L. [Asteraceae]; - M Hel -
Anurag & A.P. Das 127
Euryale ferox W. Salisb., Koenig & Sims Makhna RF Nym Vegetables and
[Nymphaeaceae]; Anurag & A.P. Das 144 medicinal
Evolvulus nummularius (L.) L. - M Hel Specially fodder for
[Convolvulaceae]; Anurag & A.P. Das 210 cow and
goats
Glinus oppositifolius (L.) A. DC. Gimma M Psu Leafy vegetables and
[Molluginaceae]; Anurag & A.P. Das 216 Saak medicinal
Gnaphalium indicum L. [Asteraceae]; - M Psu Pigs fodder
Anurag & A.P. Das 213
Grangea maderaspatana Namuti M Rhi Specially fodder for
(L.) Desf. [Asteraceae]; Anurag & A.P. Das cow and goats
226
Heliotropium indicum L. [Boraginaceae]; Hati Snurh M Hel -
Anurag & A.P. Das 223
Hydrilla verticillata (L. f.) Royle Jhangi SM Cer Medicinal
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[Hydrocharitaceae]; Anurag & A.P. Das 135

Hydrocotyle javanica C. P. Thunb. - M Psu Medicinal
[Apiaceae]; Anurag & A.P. Das 171

Hygrophila auriculata (Schum.) Heine Kulekhara EM Rhi Leafy vegetables and
[Acanthaceae]; Anurag & A.P. Das 187 medicinal
Hygrophila polysperma (Roxb.) T. Anders. Chhato M Rhi Specially fodder for
[Acanthaceae]; Anurag & A.P. Das 204 khara cow and goats
Hypericum japonicum C. P. Thunb. - M Rhi -
[Hypericaceae]; Anurag & A.P. Das 219

Ipomoea carnea N. Jacq. Dahl-kalmi M Cer Fencing materials
[Convolvulaceae]; Anurag & A.P. Das 160

Ipomoea aquatica Forssk. Jal-Kalmi M Rhi Leafy vegetables and
[Convolvulaceae]; Anurag & A.P. Das 149 medicinal

Justicia diffusa Willd. [Acanthaceae]; Gandha- M Rhi -

Anurag & A.P. Das 139 rusa

Kyllinga brevifolia Rottb. [Cyperaceae]; Gothubi M Hel Specially fodder for
Anurag & A.P. Das 116 cow and goats
Kyllinga nemoralis (J. R. Forst. & G. - M Hel Specially fodder for
Forst.) Dandy ex Hutch & Dalz. cow and goats
[Cyperaceae]; Anurag & A.P. Das 105

Lasia spinosa (L.)Thwait. [Araceae]; Kanta- M Rhi Potted as ornamental
Anurag & A.P. Das 091 kachu

Lemna minor L. [Araceae]; Anurag & A.P. Topa Pana FF Lem Used as a manure in
Das 119 agricultural field
Leucas indica (L.) R. Br. [Lamiaceae]; Danda- M Hel Leafy vegetables and
Anurag & A.P. Das 142 Kalas medicinal
Limnophila heterophylla Benth. Karpur EM Cer -
[Plantaginaceae]; Anurag & A.P. Das 158

Lindenbergia indica Kuntze Halud M Hel -
[Scrophulariaceae]; Anurag & A.P. Das 162 basanto

Lindernia crustacea (L.) F. Muel. Bhumi-nim M Hel -
[Linderniaceae]; Anurag & A.P. Das 177

Ludwigia adscendens (L.) H. Hara Kessardam M Rhi Specially fodder for
[Onagraceae]; Anurag & A.P. Das 214 cow and goats
Ludwigia octovalvis (N. Jaqin) Raven - M Hel Specially fodder for
[Onagraceae]; Anurag & A.P. Das 173 cow and goats
Ludwigia perennis L. [Onagraceae]; Polte Pata M Hel Fodder for pigs
Anurag & A.P. Das 147

Malva verticillata L. [Malvaceae]; Anurag & | Lapha Saak M Hel Leafy vegetables
A.P. Das 152

Marsilea minuta L. [Marsileaceae]; Anurag Susni Saak M Mar Medicinal & leafy

& A.P. Das 130 vegetables

Marsilea quadrifoliata L. [Marseliaceae]; Shusni RF Mar Pollution indicator
Anurag & A.P. Das 133 Saak

Mazus pumilus (Burm.f.) van Steen. - M Hel -
[Phrymaceae] ; Anurag & A.P. Das 090

Mecardonia procumbens J. Small - M Psu -
[Plantaginaceae] ; Anurag & A.P. Das 205

Melochia corchorifolia L. [Malvaceae]; Tiki-okra M Psu Specially fodder for
Anurag & A.P. Das 197 cow and goats
Mikania micrantha Kunth [Asteraceae] ; Halkalmi M Hel -

Anurag & A.P. Das 182

Mimosa pudica L. [Mimosaceae] ; Anurag Lajjabati M Hel Medicinal and fodder
& A.P. Das 163

Monochoria hastata (L.) Solms. Bara nukha M Psu Medicinal and fodder
[Pontederiaceae] ; Anurag & A.P. Das 169

Monochoria vaginalis (Burm. f.) C. Presl Chatto EM Psu Medicinal and fodder
[Pontederiaceae] ; Anurag & A.P. Das 132 nukha

Najas indica (Willd.) Chamisso Kanta- SM Cer Fish food
[Hydrocharitaceae] ; Anurag & A.P. Das 141 Jjhangi

Nicotiana plumbaginifolia Viv. Ban tamak M Hel Specially fodder for
[Solanaceae] ; Anurag & A.P. Das 128 cow and goats
Nymphaea nouchali Burm.f. Nil Shapla RF Nym Medicinal and
[Nymphaeaceae] ; Anurag & A.P. Das 095 religious

Nymphaea pubescens Willd. Sada RF Nym Medicinal and religious
[Nymphaeaceae] ; Anurag & A.P. Das 110 Shapla

Nymphaea rubra Roxb. ex Andr. Lal Shapla RF Nym Medicinal and religious
[Nymphaeaceae] ; Anurag & A.P. Das 193

Nymphoides hydrophylla (Lour.) Kuntze Pan-chuli FF Nym Specially fodder for
[Menyanthaceae] ; Anurag & A.P. Das 186 cow and goats
Nymphoides indica (L.) Kuntze Bara- FF Nym Medicinal
[Menyanthaceae] ; Anurag & A.P. Das 153 panchuli

Oenanthe benghalensis (Roxb.) Benth. & Pan-turasi M Rhi Specially fodder for
Hook. f. [Apiaceae] ; Anurag & A.P. Das 168 cow and goats
Oldenlandia corymbosa L. [Rubiaceae] ; Khet-papra M Hel Specially fodder for
Anurag & A.P. Das 166 cow and goats
Oryza rufipogon Griff. [Poaceae] ; Anurag Buno-Dhan M Hel Used as fencing and
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& A.P. Das 122

fuel materials

Oxalis corniculata L. [Oxalidaceae] ; Amrul M Mar Leafy vegetables

Anurag & A.P. Das 195

Panicum repens L. [Poaceae] ; Anurag & - M Ten Specially fodder for

A.P. Das 172 cow and goats

Parthenium hysterophorus L. Congress M Hel Fish poison

[Asteraceae] ; Anurag & A.P. Das 121 ghass

Paspalum conjugatum P.J. Berg. - M Hel Specially fodder for

[Poaceae] ; Anurag & A.P. Das 138 cow and goats

Peperomia pellucida (L.) Kunth Luchi pata M Mar Bio- indicator

[Piperaceae] ; Anurag & A.P. Das 156

Persicaria barbata (L.) H. Hara Bekh- M Psu Itis used to increase

[Polygonaceae] ; Anurag & A.P. Das 136 unjubaz the goats milk

Persicaria chinensis (L.) H. Gross - M Psu -

[Polygonaceae] ; Anurag & A.P. Das 145

Persicaria hydropiper (L.) Delarbre Bish Katali M Hel Specially fodder for

[Polygonaceae] ; Anurag & A.P. Das 154 cow and goats

Persicaria orientalis (L.) Spach Bara M Psu -

[Polygonaceae] ; Anurag & A.P. Das 202 panimarich

Phyla nodiflora (L.) Greene [Verbenaceae] Bhui-okra M Hel Increases yield of goat

; Anurag & A.P. Das 150 milk

Pistia stratiotes L. [Araceae] ; Anurag & Baro Pana FF Mag Bio-fertilizer and

A.P. Das 161 medicinal

Polycarpon prostratum (Forssk.) Aschers. Ginna M Hel Specially fodder for

& Schweinf. cow and goats

[Caryophyllaceae] ; Anurag & A.P. Das 211

Portulaca oleracea L. [Portulacaceae] ; Bara Laniya M Hel Specially fodder for

Anurag & A.P. Das 198 cow and goats

Potamogeton crispus L. - EM Cer Tuber is edible

[Potamogetonaceae] ; Anurag & A.P. Das

188

Potamogeton octandrus Poir. - EM Cer Tuber is edible

[Potamogetonaceae] ; Anurag & A.P. Das

164

Ranunculus sceleratus L. Polica M Rhi Root stock poisonous

[Ranunculaceae] ; Anurag & A.P. Das 148

Riccia fluitans L. [Ricciaceae] ; Anurag & - FF Mag Specially fodder for

A.P. Das 151 cow, goats and pigs

Ricinus communis L. [Euphorbiaceae] ; Rehrhi M Hel Oil is prepared from

Anurag & A.P. Das 109 seed locally

Rorippa indica (L.) Hiern [Brassicaceae] ; - M Psu -

Anurag & A.P. Das 124

Rotala rotundifolia (Buch. — Ham. ex - M Ten Medicinal

Roxb.) Koehne [Lythraceae] ; Anurag & A.P.

Das 191

Rumex dentatus L. [Polygonaceae] ; Pahari M Psu Specially fodder for

Anurag & A.P. Das 159 palong cow and goats and also
medicinal

Rungia pectinata (L.) Nees [Acanthaceae] ; M Hel Specially fodder for

Anurag & A.P. Das 146 cow and goats and
medicinal

Sagittaria sagittifolia L. [Alismataceae] ; Chhota-kut M Ten Medicinal

Anurag & A.P. Das 143

Salvinia cuculata Roxb. ex Bory Cup-pana FF Mag Used as manure

[Salviniaceae] ; Anurag & A.P. Das 093

Salvinia natans All. [Salviniaceae] ; Anurag Pana FF Mag Used as manure

&A.P. Das 113

Scirpus articulates L. [Cyperaceae] ; Pappati- M Hel Increases yield of cow

Anurag & A.P. Das 102 chikha milk

Scoparia dulcis L. [Plantaginaceae] ; Ban-dhane M Hel Specially fodder for

Anurag & A.P. Das 208 cow and goats and also
medicinal

Setaria glauca (L.) P. Beauv. [Poaceae] ; Dhoti-sara M Par Fodder

Anurag & A.P. Das 189

Solanum nigrum L. [Solanaceae] ; Anurag Kak-machi M Psu Specially fodder for

& A.P. Das 180 cow and goats

Solanum torvum Sw. [Solanaceae] ; Gota-begun M Psu Specially fodder for

Anurag & A.P. Das 174 cow and goats

Spermacoce alata Aubl. [Rubiaceae]; - M Hel Pig’s fodder

Anurag & A.P. Das 167

Spilanthes uliginosa Sw. [Asteraceae] ; Piraj M Hel Medicinal

Anurag & A.P. Das 222

Spriodela polyrrhiza L. [Lemnaceae] ; Khudi-pana FF Lem -

Anurag & A.P. Das 206

Torenia cordifolia Benth. [Liderniaceae] ; - M Hel Specially fodder for

Anurag & A.P. Das 178 cow and goats

Trapa natans L. [Lythraceae]; Anurag & | Jal Singara RF Tra Edible and medicinal

A.P. Das 129
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Typha angustifolia L. [Typhaceae]; Anurag Hogla EM Ten Fencing materials
&A.P. Das 114

Utricularia aurea Lour. [Lentibulariaceae]; Jhanji SM Utr Catching fishes
Anurag & A.P. Das 104

Utricularia inflexa Forssk. Jhanji SM Utr

[Lentibulariaceae]; Anurag & A.P. Das 098

Vallisneria spiralis L. [Hydrocharitaceae]; Pata Saoula SM Val Medicinal and fodder
Anurag & A.P. Das 184

Vernonia cinerea (L.) Less. [Aasteraceae]; Kuk-shim M Hel Specially fodder for
Anurag & A.P. Das 157 cow and goats
Wahlenbergia marginata M Psu Specially fodder for
(C. P. Thunb.) A. DC. [Campanulaceae]; cow and goats and little
Anurag & A.P. Das 120 bit used as medicinal
Xanthium indicum Koenig ex Roxb. Ban Onkra M Psu Vegetable in remote
[Asteraceae]; Anurag & A.P. Das 131 areas

Due to its slow flowing nature a rich aquatic
and semi aquatic vegetation has developed in
the river Karala. Among the recorded families
of true aquatic plants there are 6
monocotyledonous, 5 dicotyledonous, 4
pteridophytic and 1 bryophyte families. Some
terrestrial plant species have been found to
grow in this river bed such as Xanthium
indicum, Vernonia cinerea, Wahlenbergia
marginata, Torenia cordifolia, Scoparia dulcis,
Solanum nigrum, Rungia pectinata, Ricinus
communis, Malva vertcillata, Melochia
corchorifolia etc. Of these, 25 species are
medicinal and 41 species are fodder plants.
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Abstract

Adenostemma suffruticosum Gardner (Asteraces) isbasically an endemic plant of Brazil. Recently,
it has been collected from Terai and Duars region of West Bengal in India recording its
transcontinental migration to the Northern hemisphere. The species is now presented in this
article with description, illustration and distribution map. The probable mode of its migration
also has been discussed.
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INTRODUCTION

During recent floristic exploration (2009 — 2013) in Terai and Duars region of West Bengal,
two small populations of one unknown member of Asteraceae was collected from marshy
vegetation of Teestaand Mahananda Barrage areas, whichisnow identified as Adenostemma
suffruticosum Gardner (Asteraceae). So far our literature and e-herbaria survey, the species
isknown to grow only from Latin America, particularly in Brazil.

Gardner (1847) recorded the species from “‘Near Nossa Senhora d’Abadia’, Brazil and
publishedit in London Journa of Botany and thetype specimensare preservedin Kew Herbarium
(Hind 2012). After along period, Eric K aiti OkiyamaHattori and Jimi Naoki Nakajimarecorded
this plant in Hoehnea from Panga Ecological Reserve, Uberlandia, Minas Gerais, Brazil.
Adenostemma sufruticosum is an endemic and was known to grow only in the Northeastern
and West-Central partsof Brazil, occurring in the states of Mato Grosso do Sul, Goias, Minas
Geraisand Digtrito Federal. Thisspeciesgrowsin moist or dry grassland and in semi-deciduous
dry forest (Hattori & Nakajima 2011; Forzza 2010). In recent studies the species is found
growing in the marginal areas of two wetlandsin Terai-Duars areas of West Bengal in India

From literature survey it is established that there is no record of occurrence of this
speciesin India even not from Asia. In fact, the occurrence of Adenostemma sufruticosum
wasknown only from Brazil (Fig 1; www.discoverlife.org) situated in the southern hemisphere
of the globe. The image of Gardner’s specimen in K, protologue description by Gardner
(1847) and the descriptions presented in Baker (1876) and Hattori & Nakajima (2011) are



590 Migration of Brazilian Adenostemma suffruticosumto India

EETSIEE T~ e S =
PR — -

Fig. 1. Previously known distribution of Adenostemma sufruticosum (yellow dots on
Brazil) [Map source: http://www.discoverlife.org/mp/20m?kind=Adenostemma
+suffruticosum|

—

West Bengal

Fig. 2. Past and present distribution of Adenostemma suffruticosum, A. Locations in Brazil
and in India (inset, Pectoral sandpiper); B. Location in West Bengal; C. Locations at
Mahananda barrage (inset) and at Teesta barrage at Gajoldoba (inset).
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matching nicely with the specimens collected from Teesta and Mahanandabarrages. There
is no specimen of Adenostemma suffruticosumin major Indian Herbariaincluding CAL.

Teesta and Mahananda barrages are favourite winter habitat in India for many long
distant intercontinental migratory birds including Sandpiper, Brahmini duck, Bar-headed
Goose, Poachard, Pintail, Shoveler, Mallard, Black Ibis, and many species
of Stork, Cormorant and Duck etc. The Brazilian migratory birds, likéalidris melanotos
(Pectoral sandpiper), alsovisit thisarea. The sticky cypsellas of Adenostemma suffruticosum
canremain stick tothe body of thesebirdsand, subsequently, might havelodgedinitspresently
discovered habitat leading to a successful trans-continental migration of the species. The
geographical positionsof thenewly recognised habitatsfor thisplantin Indiaare 26°45'13.40"
N latitude and 88°35'09.59" E |ongitude at Gajoldoba (M ahananda Barrage) and 26°39'20.46"

N latitude and 88°24'34.65" E longitude at TeestaBarrage (Fig. 2).

For nomencl ature www.theplantlist.org has been consulted and for description Gardner
(1847) and Hattori & Nakajima(2011) werereferred mostly. A brief description along with
photographs (Plate 1) is given below for easy recognition of the plant.

Adenostemma suffruticosum GardnerinLondon J.Bot. 6:433. 1847; Hattori & Nakajima
in Hoehnea, 38(2): 44. 2011. Adenostemma scaevolifolium Martiusex Baker, Fl. Bras.
(Martius) 6(2): 186. 1876 [1 Feb 1876]

Undershrub, uptol.5 m high. Stem angular, puberulous. Lower |eaves opposite, alternate
above, sessile or sometimes shortly (upto 2 cm in vegetative phase) petiolate; lamina 1.5 —
12 x 0.5 — 07 cm, ovate-elliptic to slightly oblanceolate, crenate, acute or acuminate to
obtuse, base attenuate, both surfaces glabrous. Capitula discoid in spreading panicles; pe-
duncle 4.5-8.5 cm; involucre campanulate, bracts connate at base, glutinous, 3-5x0.5-
1 mm, lanceolate or narrowly oblong, entire, acute to obtuse. Bracteoles connate at base, 3
—4x0.4-0.6 mm, linear lanceolate, entire, obtuse. Receptacle convex, naked, foveolated.
Externally visible parts of all florets white; ray florets absent; disc florets 40 — 50, corolla
tubular, glandular-tomentose outside, 5-lobed (0.5 mm); anther base abtuse, termina ap-
pendage missing, approximately 1 mm; style branches 2, 3 mmlong, clavate. Cypselaremain
exposed, dightly spreading, obconical, glutinous, 2 mmlong with glandular trichomes, black;
pappus represented by 3 — 4 small caecum like oblong or slightly spathulate structures.

Material examined: Images of specimen of Harvard University Herbaria, Barcode-
00000621; Type specimen at Kew Herbarium- K0O00677904 or Gardner-4204, Minas Gerais,
Uberlandia, the Panga Ecological Reserve, 18-VI1-1999, fl, fr,. Araljo Faria &
sn (HUFU20431), 11-V11-1997 andillustration of Eric Koiti OkiyamaHattori and Jimi Naoki
Nakajimapublished in Hoehnea

Distribution: Southeast and West-Central BRAZIL and now from the Terai and Duars of
West Bengal in INDIA.

Specimens cited: Teesta Barrage (Ggjoldoba), Anurag & AP Das 2105, dated 22.10.2013;
Anurag & AP Das 2109, dated 09.12.2013; and Mahananda Barrage, Monoranjan & AP
Das 3045, dated 23.12.2013. [ Specimens will be deposited at NBU and at CAL]
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: Adenostemma
suffruticosum: A. Plant in habitat;
B. Inflorescence; C & D. Bract; E.
Involucre; F. Capitulum — top
view; G. Disc florets; H. Corolla
splitted open with stamens; |.
Syngenecious anthers; J. Gyno-
ecium; K. Arrangement of cypsela
o (rejected corolla above); L. Single
cypsela
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Abstract

Hygrophila erecta (N.L. Burman) Hochreutiner [ Acanthaceag], an erect wetland plant have
been collected first time for the main land of India from the margins of the roadside ephemeral
water bodies at Dash-Dargaon and Pani-kouri of Jalpaiguri district of West Bengal. Thetaxonomic
description, photograph, distribution are provided for easy identification and enrichment of
Indian flora.

Key words: Hygrophila erecta, New record, Jalpaiguri, West Bengal.

INTRODUCTION

Hygrophila R. Brown of Acanthaceae is one of the important cosmopolitan moisture loving
genera comprising of about 100 species (Jiaqui et al 2011) and is widely distributed in tropical
and subtropical regions of the world. But, Mabberley (2005) assigned only 25 species for the
genus. According to APG Il the family Acanthaceae is placed in the order Lamiales to the
clade Lamiids under the core class Euasterids | of Core Eudicots (Chase & Reveal 2009).
During the floristic explorations in various water bodies of Terai and Duarsregion of West
Bengal, some specimens of Hygrophila R. Brown was collected by authors from the road
side ephemeral wetlands of Siliguri — Jalpaiguri region along the NH-31 at Dash-Dargaon
and at Pani-kouri during October-November, 2013. After critical investigations with the help
of relevant literatures including Clarke (1884), Cook (1996), Ningombam & Singh (2010),
matching specimens at CAL, consulting with the digital herbarium sheets from K and expert
consultation at Botanical Survey of India, the identity of the plant has been confirmed as
Hygrophila erecta (N.L. Burman) Hochreutiner. The up-to-date nomenclature has been
verified with the www.theplantlist.org (2014). The species is known to grow in China, India
(basically in North & South Andamans and Manipur), Indonesia, Japan, Laos, Malaysia,
Myanmar, Nepal, Pakistan, Philippines, Thailand, Vietnam (Wu et al 2004; Ningombam &
Singh 2010). However, the occurrence of the species in West Bengal was unknown. The
plant was found growing in association with Ludwigia adscendens (Linnaeus) H. Hara,
Persicaria hydropiper (Linnaeus) Spach, Marsilea minuta Linnaeus, Lindernia crustacea
(Linnaeus) F. Mueller, Ipomoea carnea N. Jacquine, Acmella calva (de Candolle) R.K.
Jansen, Ageratum conyzoides Linnaeus, Commelina benghalensis Linnaeus, Cyperus
cephalotes Vahl, Cyperus haspan Linnaeus and Cynodon dactylon (Linnaeus) Persoon.
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PLATE I. Hygrophila erecta (N.L. Burman) Hochreutiner : A. The plant in the habitat;
B. Bractswith calyx inside; C. Flower with bracts, lateral view; D. Flower in front view
showing short and long stamens.

The morphological description, photograph, distribution and ecology for the species are provided
in this paper.

The voucher specimens will be deposited in CAL and NBU.

Hygrophila erecta (N.L. Burman) Hochreutiner, Candollea 5: 230. 1934; Ningombam &
Singh in Pleione 4(2): 317 - 320. 2010. RuelliaerectaN.L. Burman, FI. Indica, 135. 1768.
Plate | (A-D)

Annual erect herbs to 1.5 m tall. Stems quadrangular, hairy below the nodes. Petiole 3 -6
mm long, sulcate, hispid; lamina elliptic or oblong-obovate, 2.8 —8.5cm x 1.9-4.8 cm, entire
or slightly undulate, rounded, base cuneate, both surfaces densely hirsute, veins depressed
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above, with cystoliths in mesophyll. Flowers 3 — 4, clustered in leaf axils, sessile; bracts
oblong - lanceolate, numerous, ca. 2 —3 cm long, densely white hairy; calyx ca. 1.7 x 0.6 cm,
5-lobed; lobeslinear-lanceol ate, densaly hairy; corollalight blue-violet, 2.3 cmlong, tube ca.
6 mmlong, pilose; tubebasally cylindric and ca. 2 mmwide, limb 2-lipped; lower lip oblong,
3-lobed, lobes broadly ovate, upper lip triangular, 2-lobed; stamens 4; filaments glabrous,
longer pair ca. 7 mm long, shorter pair ca. 4 mm; ovary glabrous; style ca. 21 mm long,
pilose. Capsule 1.3 — 1.6 cm long. Seeds blackish brown, pubescent.

Exsiccate: Dash-Dargaon, Jalpaiguri, Anurag & AP Das 3105, dated 15.10.2013 (CAL,
NBU); Pani-kouri, Jalpaiguri, Anurag & AP Das 3132, dated 12.11.2013 (CAL, NBU).

Distribution: Pakistan, India[Andaman & Nicobar 1slands, Manipur and now from West
Bengal], Nepal, China, Japan, L aos, Myanmar, Thailand, Malaysia, Vietham, Philippines.
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We present a new record of the pondweed (Potamogeton gramineus Linnaeus) (Potamogetonaceae
Berchtold & J. Predl) from the sub-Himalayan wetland of West Bengal, India. This record extends the
known geographical distribution of P. gramineus Linnaeus from Europe, North America, Russia, SW
Asia (Iran), Japan, Mongolia, Pakistan, Kazakhstan, Turkmenistan, Uzbekistan and China, to sub-
Himalayan region of West Bengal. This discovery modified the current distribution and flora

Copyright © 2015 Anurag Chowdhury et al. Thisis an open access article distributed under the Creative Commons Attribution License, which permits unrestricted
use, distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION

Wetlands are the richest ecosystem after the tropical rain
forests of the world. The Indian Wetlands support 20 % of
total biodiversity of the country (Deepa et al., 1999). In India
floristic studies of aguatic macrophytic vegetation were
initiated by Biswas and Calder (1936). Sub-Himalayan
wetland in West Bengal region is generally extended from
Darjeeling to the Eastern bank of the River Ganga. These areas
include Hilly areas of Darjeeling; Terai and Duars of Jalpaiguri
and low land floodplains, lakes, streams of different forests,
beels, seasonal waterlogged areas etc. Potamogeton Linnaeus
of the family Potamogetonaceae Berchtold and J. Pred is one
of the important aquatic genus comprising of about 89 species,
widely distributed in tropical and subtropica wetlands.
According to Guha and M ondal 2005, so far, 17 of its species
have been recorded from India.

MATERIALS AND METHODS

During the floristic exploration and biodiversity survey of sub-
Himalayan wetlands in West Bengal, in March 2014, few
specimens of Potamogeton Linnaeus were collected in
reproductive state. After critical investigations with the help
of various relevant literatures (Cook, 1996; Youhao et al,
2010),

*Corresponding author: Anurag Chowdhury,
Plant Taxonomy and Environmental Biology Lab., University of North
Bengal, Darjeeling, West Bengal, India.

matching specimens with herbarium (CAL), and digital
herbarium sheets and expert consultation, the identification of
one specimen of Potamogeton Linnaeus is confirmed as
Potamogeton gramineus Linnaeus (commonly known as
variable leaf pondweed) (Fig.1). The up-to-date nomenclature
has been verified with the www.theplantlist.org (2014).
Hence, the present report of the occurrence of this species in
West Bengal forms a new distributional record to India. A full
description of the species is provided along with color
photographs of the plant habit with dimorphic leaf and
identification key.

Systematic treatment of available Potamogeton Linnaeusin
Terai and Duarsregions

Key to the species

1b. Leaves monomorphic, all submerged .. e e 2
la. Leaves dimorphic, both submerged and floamng Ieav&e
1023 = 0| U PP 3

2a. Lamina linear-oblong, margins serrate; fruit beak equal to
or longer than body of carpel ................. ...... . P. crispus
2b. Lamina narrowly linear, margins entire, white; fruit beak
shorter than body of carpel ............. ........... . P. pectinatus
3a. Floating lamina less than 24 x 12 mm; submerged leaves
sessile, filiform .. . P. octandrus
3b. Floating Iarnl na more than 29 X 16 mm; submerged lamina
petiolate or SESSIle ..vvviiiis i e 4
4a. Submerged lamina phyllodia ...... ...... ........... P. natans
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4b. Submerged lamina with expanded blade.. e eee e 5 Rhizome: dender, densely branched, with apical dormant
5a. Submerged lamina petiolate .. . P. nodosus buds.
5b. Submerged lamina sessile............ cccocet vir e, 6 Stem: terete, densely or sometimes sparsely branched, 1-1.5

6a. Plants usually unbranched, with distinct redd|sh tinge
particularly when dry; submerged lamina 7-46 mm, 8-19
veined, margin entire, apex obtuse ... ... .... ........ P. alpinus
6b. Plants usually branched, without a distinct reddish tinge;
lamina 20-35 mm, 7 veined, margin minutely denticulate, apex
MUCIONAEE ....cevvvivs ceeeeeii ceveeies eer e P. gramineus

mm in diam.

Leaves: dimorphic, floating lamina opaque, elliptic or ovate-
elliptic to dlliptic-lanceolate, leathery, 20 — 35 mm x 8 — 10
mm., 7 veined, base cuneate or rounded, margin entire, apex
mucronate, petiole 12 — 10 mm; submerged leaves sessile,
translucent, linear-oblong to oblanceolate, 12 — 16 mm x 1
mm., entire or minutely denticulate, mucronate, base cuneate,

Plate 1. A Distributional map; B. The plant in habitat, C. Submerged leaf; D. Hetbanum specimen
showing dimorphic leaf; E. Showing venation of floating leaf; F. Spike

Taxonomy

Potamogeton gramineusLinnaeus, Sp. Pl. 1: 127. 1753.
Potamogeton heterocaulis Diao, J. Y uzhou Univ., Nat. Sci. Ed.
11(1): 1 (3, 78; fig.). 1994. P. heterophyllus Schreber. Spicil.
Fl. Lips. 21.1771.

Fresh water perennial soft herbs, anchored to the bottom at
around 1.5 m depth.

herbaceous, petiole 8 — 10 mm. long; ipules axillary,
convolute, conspicuous, 5.5-34 mm long, herbaceous,
amplexicauled;

Spikes: cylindric, (13-36) mm long, densely flowered, with
many whorls of opposite flowers; peduncles 13-17 mm.
Stamens 4, united, anthers sessile; Carpels 4. Drupe with a
short beak at tip.

Flowering and Fruiting: March — May
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New Global Distribution: INDIA (West Bengal), Pakistan,
China, Japan, Kazakhstan, Korea, Mongolia, Russia,
Turkmenistan, Uzbekistan; SW Asia (Iran), Europe, North
America.

Specimen examined: INDIA, West Benga, Karala River,
Kingshaheber ghat, at 26°28'43.04” N and 88°44'26.61" E, 21
March, 2014, Anurag Chowdhury and A.P. Das 03456 (CAL),
Anurag Chowdhury and A.P. Das 03445 (NBU).

Ecological notes: It grows in water bodies such as ponds,
lakes and streams. It may be found el sewhere as an introduced
species. The species is growing in association with Lemna sp,
Soirodela sp, Azolla sp, and also with the P. pectinatus. It is
only known from a single locality in India apart from China
and Pakistan.

Conservation status: This area increasingly facing several
anthropogenic stresses and ultimately threatening its habitat.
The key factors may be cited here as dense human population
in catchments, urbanization, and various anthropogenic
activities resulted in over exploitation of wetland resources
leading to the large scale degradation in terms of their quality
and quantity. Besides, unplanned fishing activities have
degraded the wetland and its resources, so, some conservation
strategies have to develop to save this species.
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Few specimens of Polygonum hastatosagittatum Makino, Polygonaceae, were recognized from the bulk collection of wetland plants from the natural
water bodies in Duars of Himalayan biodiversity hotspot regions of West Bengal, India. This species is first time recorded from the territory of India.
The taxonomic features, pollination, ecological notes and photographs of the species are provided.

Key words : Polygonum hastatosagittatum Makino, New record, Himalayan biodiversity hotspot, India.

INTRODUCTION

he Polygonaceae is comprising of approximately 46

genera and 1200 species and is mostly distributed in
northern temperate regions of the world . In India, the family is
represented by around 16 genera with 110 species of which
majority are distributed in the Himalayan ranges from East to
West including the Nepal . Polygonum L. is a genus of annual or
perennial herbs or shrubs, cosmopolitan in distribution and is
adopted to grow in very wide range of environmental conditions.
However, species of Polygonum are having some preferences for
the wet or marshy habitat conditions. It was estimated that around
150 species of Polygonum (sensu lato) are available worldwide ',
while, in flora of China it was estimated to be around 230 species
distributed mostly in Northern temperate region of the world ", of
which around 80 species are common with India . Presently, 227
species of Polygonum (sensu lato) and 16 sub-species are
recognized globally . Quite a high number of species of
Polygonum (sensu lato) were accounted from undivided India "™
and around 12 genera and 47 species were recorded from the state
of West Bengal ™'*""*',

During the floristic and ecological exploration (since 2007) in
different water bodies in Terai and Duars region of West Bengal,
some specimens were collected from a small and shallow stream
in Sursuti Reserve Forest (near Gorumara National Park), that
originates from the Neora River and passing through the entire
forest and ultimately re-united with the Neora River, at
26°44'45.40" N latitude & 88°46'00.24" E longitude. The slow
flowing nature of this channel creates several swamps covered
with dense mat of aquatic vegetation within the forests. The
specimen was critically investigated using various literature
including Flora of China ™, and Flora of Taiwan " and matched
with digital herbarium specimens of Taiwan National University
Herbarium " TAI (TAIID 042024, 041996, 173781), and was
finally identified as Polygonum hastatosagittatum Makino. The
specimens pertaining to this species will be deposited in the CAL
and NBU herbaria. Characteristic morphology of leaves,
glandular hairs, ocrea, and floral parts were examined and
photographed. Detailed morphological description, photographs
and ecological annotations for the plant are provided in the article.

Polygonum hastatosagittatum Makino, Bot. Mag. Tokyo. 17:

119.1903. Liu, Ying & Lai, F1. Taiwan 2: 270. 1976. [PLATE 1]

Marshland annual ascending herbs, 50 - 90 cm long. Stem
much branched, armed with recurved and retrorse prickles.
Petiole 2 mm or missing, retrorsely prickly; lamina lanceolate or
elliptic, 80 - 84 mm long, 11 - 13 mm wide, acuminate, base
sagittate or subhastate, pubescent, abaxially with retrorse prickles
along the mid-vein, adaxially sometimes stellate pubescent;
ocrea tubular, 18 -22 x 7 8 mm, membranous, truncate, recurved
retrorse at base. Inflorescence 2 - 3 flowered fascicles in
repeatedly branched monochasium, terminal or axillary;
peduncles glandular pubescent, bracts elliptic or ovate, 3 x 1.5
mm, margin ciliate; perianth light pink, 5 parted, 3 x 4 mm; tepals
elliptic; stamens 8; styles 3, stigmas 1.4 mm, capitate. Achenes,
trigonous, ovoid, dark brown, shiny.

Flowers & Fruits:
June - September.
Distribution:

Siberia, China, Nepal U1 Taiwan, Japan, and now in India
(Sursuti forest, Lataguri, West Bengal).

Specimen examined:

Sursuti forest (Lataguri, West Bengal), Anurag Chowdhury &
A.P. Das 03456, dated 29.07.2014 (CAL) and Anurag
Chowdhury & A.P. Das 03445, dated 30.05.2014 (NBU).

Ecological notes:

The species is growing in forest swamps in association with
Polygonum perfoliatum Linnaeus, Persicaria hydropiper
(Linnaeus) Spach, Persicaria chinensis (Linnaeus) H. Gross,
Sacciolepis interrupta (Willdenow) Stapf, Lasia spinosa
(Linnaeus) Thwaites, Spirodela polyrrhiza (Linnaeus) Schleiden,
etc. It is now known only from one locality in India apart from
China and Nepal parts of the Himalayas.

CONCLUSION

Polygonum hastatosagittatum Makino, Polygonaceae is
recorded first time from the fresh water swamp within the
territory of Gorumara National Park of Terai regions of
Himalayan hotspots of India. Seeds of this species are light and
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F. Bracts with ciliated margin,

Plate 1: A. Plant in Habitat, B.Recurved retrorse prickles, C. Sagittohastate
base withretrorse prickles, D. Tubular ocrea with retrorse prickle base,

F. spike, GPerianth, H. Gynoecium, I. Achene

minute and probably it may come in this region through the rivers
or streams way or with feather or feces of migratory birds coming
from nearby countries, where it is available. The species is now
growing and reproducing nicely in the study area. It is not
recorded from any other adjoining areas of this regions and its
distribution is still restricted. This piece of work is adding one
more species in the flora of India.
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