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INTRODUCTION

Swampsarethe magnificent habitatswherewater
oozesfromthe surfaceknown as‘“‘oogas’. Theseare
terrestrial habitats partially submerged by fresh water
and often called as soft wetland. Like marshes, they
areoften found near riversor lakesand have mineral
soil that drainsvery dowly. Unlikemarshes, they have
trees and bushes. Swampsfunction asecotones, tran-
stions between different habitats, and have character-
isticsof both aquatic and terrestrial ecosystems.

Swampsexhibit great diversity inregard of flora
andfaunadueto their climatic and topographica varia-
tionsand other ecological features. Variousworkerg*
1 have worked out vegetation compositions of the
swampsin variouspartsof theworld. In Indiavegeta-
tion of swamps have been carried out by many work-
ergz7.912131819 Bt no work on both floristic and ecol-
ogy of Karwapani freshwater svamp forestisyet pub-
lished.

STUDY SITE

TheKarwapani swamp forest lieson 20 km south-
west of DehraDun. Itisapart of amagnificent stretch
of denseand high s forestsand coverstheentirenorth-
ern aspect of Shiwalik hills. Inthewest it adjoinsthe
Rajgji National Park while, eastwardsit transgresses
through a35km stretch of Asarori-Karwapani-Ma han-
Timli forest ranges Figure 1. The climate of the

Kawapani svampismoreor lesslikethat of Dehradun,
being moretemperate and humid than adjoining arees.
The mean maximum temperature variesfrom 19.2°C
(January) t0 36.6°C (May) and themean minimumtem-
peraturevariesfrom 6.3°C (December) to 23.2°C July.
Monsoon arrives at the end of June and washes the
valleytill October Figure2.

Karwapani fresh water swvamp iscontinuously be-
ing disturbed dueto its close proximity to many vil-
lages. Construction of water storagetanksfor theuse
of swvampwater for drinkingaongwithlandfilling prac-
ticesto changethe moisture status by raising thelevel
of theland. It istherefore at many places swamp has
transformed into an agriculturd field, for thecultivation
of variousfood and fodder species.

MATERIALSAND METHODS

The study was conducted during the year 2002-
2003. Theareawasfrequently surveyed. Usua meth-
ods of collection, preservation, and maintenance of
specimenin herbariumwerefollowed accordingto Jain
& Rao™, Several attemptswere madefor collection
indifferent seasons. Collectionsof plant specieswere
made throughout the year. After collection, the speci-
men were processed, preserved and mounted on her-
barium sheets. Theherbarium sheetswereidentified from
the Botanical Survey of India, Northern circle,
Dehradun. Thedescriptionsof plants have been exam-
ined withthehelp of availableliteraturd 8,
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RESULTSAND DISCUSSION

Thevegetation of Karwapani freshwater svampfor-
estissub-tropical dry deciduoustypeaccording tothe
classfication of forest given by Champion & Seth (1968).
Thetreelayer of theforest isdominated by Shorearo-
busta, whichisassociated with Mallotusphillipinensis,
Mangifera indica, Phoebe lanceolata, Syzygium
cuminii etc, and the shrub layer isformed by Ardisia
solanacea, Asparagus adsendens, Calamus tennuis,
Carissa opaca, Clerodendrum viscosum,
Col ebrookea oppositipholea, I ndigofera atropupurea
and Lantana camara while the herbaceous layer in-
cludes Ageratum conyzoides, Centella asiatica,
Curculigo orchioides, Cyperusrotundus, Desmodium
microphyllum, Eragrostisuniloides, Mentha piper ata,
Oplismenuscompositus, Pouzolzia pentandra,
Rorripa nausturtiumaguaticum. Theclimbersarerep-
resented by Smilex glaucophylla, Dioscorea daltoides,
Coculushirsute, Clematisgauriana and Cessampel os
pareira. TheKarwapani freshwater svamp forest plant
diversity isrepresented by 53 families, 130 generaand
155 species (TABLE 1).
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Thelow diversity of angiospermsmay beattributed to
relatively closed canopy of theforest, oogals confined
toonly onelocality (Aamsaur) and frequent disturbance
aong the swamp course dueto human activities. Enu-
meration of angiospermic plant speciesaregivenin
TABLE 3.

Fresn water swamp forestsform adistinct ecosys-
temin Doon valley. Unfortunately, dueto increased
popul ation pressure, city expansion and variousdevel -
opmentd activitieshaveresultedin continuousencroach-
ment upon forestland. Many of swampforestsof Doon
va ley have shrinked and only afew small and scattered
patches of swampsareleft. Thegoa of thiseffortisto
consarvethisirreplaceablebiodiversity andtominimize
itslossthrough sustai nable management and conserva:
tion practices. The first step in conservation of
biodivergty isto assessthediversity of natura resources
present and i dentify those, which areimportant and most
irreplaceabl €, An urgent conservation strategy with
strict follow up seemsto bethe only solution.

TABLE 1: Family, generaand speciesof dicotsand monocots
of theKarwapani fresh water swamp forest

The present study when compared with Babu¥ and Groups Family % Genera % Species 9%
Daxini (1960) revealslow diversity of angiosperms ~ Dicotyledons 44 8302 102 7846 121 78.06
(TABLE 2). However, the percentage contribution of =~ Monocotyledons 9 1698 28 2154 34 21.94

Total 53 130 155

dicotsand monocotsisvery much similar to Daxinit®,

TABLE 2: Comparison of family, generaand speciesof angiosper mic plantsof K arwapani swamp in present witht*3

groups % % PW % % % PW % % % PW %
Dicot 88 77 60 8 44 83 439 70 201 77 102 70 829 67 276 78 121 78
Monocot 27 23 11 15 9 17 18 30 60 23 28 30 401 33 8 22 3H# 22
Total 115 71 53 624 261 130 1230 356 155
TABLE 3: Enumeration of angiosper msplant species
FAMILY BOTANICAL NAME

Ranunculaceae
M eni spermiaceae

Clematis gouriana Roxb.ex DC., Ranunculus arvensis Linn.
Cissampelos pariera Linn., Cocculus hirsutus (Linn.).

Papavaraceae Argemone maxicana Linn.

Brassicaceae Rorippa nasturatiium aquaticum (Linn,s) Hayck, Lepidium virginicum Linn.

Caryophyllaceae  Drymaria cordata (Linn.) Willd., Sellaria media (Linn.) Villars, Slene conoidea Linn.

Malvaceae A_zanza Ia_mpgs ((_:av.) Alaf., Malya_tstr_um coramendlicum (L .)Gr_acke, Sda cordata (Burm f.)Borss.,
Sda cordifalia Linn., Sda veronicifolia Lamk., Urena lobata Linn.

Cucurbitaceae Zehneria umbellate Thwaites

Oxalidaceae Oxallis corniculata Linn., Oxalis acetosella Linn.

Rutaceae Murraya koenigii (Linn.)Spreng.

Rhamnaceae Ziziphus nummularia (B.f.) Wight & Arn.
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FAMILY BOTANICAL NAME
Anacardiaceae Magniferaindica Linn.
Fabaceae Flemingia bractiota (Roxb.) Wt., Flemingia strobilifera (Linn.)R.Br.,
Desmodium caudatum (Thunb.)Dc. Desmodium gangeticum (Linn.) Dc.,
Desmodium hetrocarpon (Linn.) Dc, Desmodium laxiflorum DC.,
Desmodium microphyllum DC., Desmodium pulchellum (Linn.) Benth.
Indigofera atropurpurea Buch-Ham., Indigofera cassioides Rottler ex DC.,
TrifoliumrepensLinn., Vicia hirsute (Linn.) SF. Gray.
Mimosaceae Albizia chinensis (Osbeck.) Merr.
Caesalpinaceae Bauhina vahlii, Casia laevigata Willd., Cassia mimosoides Linn.,
Cassia occidentiss Linn., Cassia tora Linn.
Lythraceae Ammannia baccifera Linn., Rotala rotundifolia (Roxb.) Koechne.
Rosaceae Duchesnea Indica (Andrews), Fragaria indica Andrews.,
Potentilla sundaica (Bl.) Kuntze., Rubus ellipticus J. E. Smith, Rubus niveus Thumb.
Myrtaceae Psidium guajava Linn., Syzygium cumini Linn.
Rubiaceae Borreria articularis (L.f.) FN. Williams, Coffea benghalensis Roxb.,
Galium aperina Linn., Hedyotis hispida Retz.
Asteraceae Adenostemma lavenia (Linn.) Kuntze., Ageratum conyzoidesLinn.,
Bidens biternata (Lour.) Merr& Sherf ex sherf, Circiumarvens Linn.,
Conyza viscidula Wallich, Dichrocephala integrifalia (L.f.),
Eupatoorium adenophorum Sprengel ., Emilia sonchifolia (Linn.) DC,
Gnaphalium hypoleucum DC, Sonchus asper Linn., Segesbeckia orientalis Linn., Vernonica
anagallis aquatica Linn., Xanthiumindicum Koenig., Youngia japonica (Linn.) DC.
Primulaceae AnagallisarvensisL.
Myrsinaceae Ardisia solanacea (Poir.)Roxb.. Embelia robusta Roxb.
Apocynaceae Carissa opaca Stanf., Rauvolfia serpentine (Linn.) Benth ex. Kuntze.

Convol vulaceae

Apiaceae
Solanaceae
Scrophulariaceae

Acanthaceae

V erbenaceae

Lamiaceae

Oleaceae
Amaranthaceae
Polygonaceae
Dipterocarpaceae
Piperaceae
Onagraceae

Ipomoea cairica (Linn.) Sweet, Ipomoea carnea (Linn.) Lam.,
Evolvulus alsinodes (L.) Linn.

Apiumtenuifolium Thell., Centella asiatica Linn.

Solanum nigrum L., Solanum torvum Sw., Solanum viarum Dunal.
Lindenbergiaindica (Linn.)O.Kuntze., Lindernia ciliata (Colsm.) Merr.,
Mazus pumilus (Burm f) Steen., Torenia cordifolia Roxb.

Barleria strigosa Willd., Dicliptera rouxburghiana Nees., Lepidagathis
incurva Buch-Ham ex. D.Don, Phlogacanthus thyrsiflorus (Roxb.) Nees,
Rungia parviflora (Retz.)Nees.

Calicarpa macrophylla Vahl., Clerodendrum viscosum Vent.,

Lantana camara L., Tectona grandis L. f.

Brunella vulgaris Linn., Colebrookia oppositifolia J. E. Smith, Lamium
amplexicaule Linn., Leucas lanata Benth., Plectranthus coestsa Buch-Ham.ex D.Don, Pogostemon
benghalense (Burm. f.) Kuntze,,

Mentha piperita L., Salvia plebeia R.Br.

Jasminum multiflorum (B.f.) Andrews.

Achyranthus bidentata Blume., Aerva sanguinolenta (Linn.).
Polygonum barbatum Linn., Polygonum hydropiper Linn.

Shorea robusta Gaertn. F.

Peperomia pellucida (Linn.)HBK

Ludwigia parviflora Roxb.
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FAMILY

BOTANICAL NAME

Combretaceae
Euphorbiaceae

Terminalia alata Heyne ex Roth., Terminalia bellarica (G.) Roxb.
Mallotus philipinensis Muell-Arg., Sapium sebiferum (Michaux) Roxb.,
Ricinus communis Linn.

Linaceae Reinwardtia indica Dumort

Urticaceae Boehmeria frutescens Thunb., Pouzolzia pentendra (Roxb.)Benn.
Moraceae Ficus heterophylla L.f.

Zingiberaceae  Zingiber roseum (Roxb.)Roscoe

Smilacaceae Smilax glaucophylla Klotzsch

Hypoxidaceae  Curculigo orchioides Gertn.

Dioscoreaceae  Dioscorea bilophylla Voig., Dioscorea daltoidea Linn.
Orchidaceae Goodyera procera Hook

Liliaceae Aspargus adscendens Roxb.

Commelinaceae

Arecaceae
Cyperaceae

Poaceae

Commelinia benghalends L., Cyanotis crigata (Linn.) D. Don.,
Murdannia divergens (Cl.) Bruckn., Floscopa scandens Lour.

Calamus tenuis Roxb.

Carex nubigena D. Don., Cyperus distansL.F., Cyperus kyllingia Endl.,

Cyperus nutans Vahl., Cyperus rotundus Linn., Fimbristylis dichotoma (Linn.)Vahl.

Dactyl octenium aegypticum Linn., Eragrogtis atrovirens Desf., Eragrostis

unioloides (Retz.)Nees ex Stewdel, Apluda mutica Linn., Bambusa arundinacea Willd.,
Capillipedium assimile (Steudel), Cynodon dactylon (Linn.)Pers, Cyrtococcum accrescens
(Trin.)Stapf, Digitaria biformis Willd., Elusine indica (Linn.)Gaertn., Oplismenus compositus
(Linn.)P.Beauv., Panicum psilopodium Trinius, Pennisetum orientale Linn., Poa annua L.,
Saccharum spontaneum Linn., Setaria glauca P.Beauv.
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