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ABSTRACT

The present investigation deals with the documentation of aquatic macrophytes from the wetlands of Nalbari district
of Assam India situated at the global position between 26° 10/ N to 26° 47’ N latitude and 90° 15' E to 91° 10 E
longitude . The study was carried out in four important wetlands of the district viz. Batua kamakhya beel, Borbilla
beel, Borali beel and Ghoga beel for a period of two years i.e. January 2012 to December 2013. All the four
wetlands are perennial in nature that remains covered by water along with its aquatic vegetation almost throughout
the year. These four wetlands cover a total area of more than 200 hectares. During the investigation the wetlands
were visited regularly twice in a month for two years and species growing there were recorded. During the present

study, 137 macrophytic species belonging to 114 genera and 53 families have been reported. Poaceae was the most

dominant families with 15 species followed by Asteraceae (13 species), Cyperaceae (11 species), Nympheaceae (7
species), and Araceae (6 species). Twenty eight families were represented by one species each. But unfortunately,

such very resourceful wetlands of the district are gradually degrading due to various natural and manmade

activities like recurring flood that causes heavy siltation, construction of dykes, development of commercial

fisheries, excessive growth of invasive aquatic weeds mainly Eichhornia crassipes (Mart.)S.L., Leersia hexandra SW
and Hymenachne acutigluma (Steud)Gill which are suppressing the growth of other associated species.

Key words: Wetlands, Macrophytic species, Degradation, Assam.

INTRODUCTION

Aquatic and wetland plants are mostly confinechi iarshes and wetland habitats. These waterlaggedt soils
form the diverse habitats for specific aquatic pleemmunities, which in a broader sense is knownvetiand.
They are ecologically characterized by the preserficeater i.e. fresh, brakish, saline or euthropigdric soil; at
least a few hydrophytic vegetation and also byathence of flood intolerant vegetation. “Wetlarslthie collective
term for marshes, swamps, bogs and similar aredsanthe source of many valuable aquatic florafanda and
endangered species [1]. Although wetlands cover siml percent of the earth’s surface[2], they pdevhabitats for
about 20 percent of the earth’s total biologicakdsity [3].

The freshwater, perennial, large, lentic water bsdire popularly known as ‘beel’ in Assam [4]. Tdige aquatic

plants, also known as “aquatic macrophyte” arergortant source of food, fodder, herbal medicind domestic
household materials for the people residing iwvitities.

Wetlands that provide benefits are of two categereéxological and economical. In the ecologicainterwetland
plants, both living or their debris are of signifitce in retaining the requisite carbon and metheatence of our
environment and thus maintaining green house éugiail{5]. Therefore, wetland plants having floatimgemergent
leaves are considered to be an important tooldoaiag global rise in temperature [6].

Submerged plants are the generators of oxygen énatfuatic system. In controlled growth situatioaegher
naturally or by human interference, aquatic plaats purify water, but if uncontrolled growth takdace, they can
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reach the levels of pests and are frequently reghad aquatic weeds. Aquatic plants can reducedigal oxygen
demand, and these plants are now exploited foiltbédfon of organic waste in the wastewater treatsystems

[6].

Several works relating to aquatic and wetland floaze been carried out by many workers througheaitworld
including various parts of India [7,8,9,10,11,12].Assam some researchers have reported aboutatiends and
the aquatic plant of the state [13,14,15]. The worgarding the ecological studies of aquatic n@otes of
Assam were done by the few workers [16,17,18]. Otiwable workers [19tarried outthe phytosociological
investigation visa vis human impact on two wetlamdsSonitpur district of Assam. More recently quaive
analysis of macrophytes and physicochemical pragsexf water of two wetlands were also reportednfrihe
Nalbari district of Assam [20]. Significant works &ubansiri river ecosystem of North East Indiaengarried out
like statistical overview of certain physicochenhiparameters [21], influence of riparian flora dre triver bank
health of Subansiri river [22], pre-impact studiek the 2000 MW lower subansiri dam on certain aiguat
environmental aspects of downstream of the rivava8airi with special reference to plankton anddsh[23].
Utilization of wetland resources by the rural peopf Nagaon district of Assam was carried out byieraworker
[24]

Many terrestrial weeds are also found in the emt@gion of wetlands that possess several mediphagderties.
The study of such weeds having medicinal propefi@s the crop fields have already been reporté&q, [any of
which grow in the ecotone region of wetlands of bdal district of Assam as well. Studies on meditiplants
which also grow in the same ecotone region andisee by Bodo tribe of Nalbari district of Assanaditional use
of such type of weeds used as herbal medicine byakfiatribe of Nalbari district of Assam, and ethreatitinal
uses of plant species which also grow well in tbhet@ne region of wetlands and terrestrial habitased by the
Sarania tribe of Nalbari district of Assam havesatty been reported by earlier workers [26,27,28k $tudy on
herbal medicines obtained from the plant speciesviglg in the marshy habitats of wetlands are usgdhie
common people in Barpeta district of Assam situaethe adjacent area of the present study sitealgscarried
out by the earlier worker [29]. So far no elaborstiady regarding the aquatic macrophytes of Nalbatrict of
Assam has been done. Therefore the present stidlyeman carried out for documentation of aquaticrohytes
from the wetlands of Nalbari district of Assam aaisb to report its present status.

MATERIALSAND METHODS

Study area:

Nalbari district of Assam extends from®80 N to 26 47 N latitude and 9915 E to 9f 10 E longitude. The
district is bounded in the north by the Indo-Bhubaternational boundary, in east and south by Kanatistrict and
the west is bounded by Barpeta district. The marinaind minimum temperatures of the district ar&C3and 6C
respectively. The normal annual rainfall in thetriti$ is 2685.5 mm. The district has many pondskséa rivers,
ditches, low-lying water logged areas, rice fiedohsl wetlands locally known dmels which are ideal habitats for
many aquatic, semi aquatic wetland and marshy gldite four wetlands covered during the presergstigation
are the most significant ones of the district. Tlwe largest wetlands of the district i.e. Batuank&hya beel and
Borbilla beel are situated in south-western andtevasside of the district covering an area of 66téies and 55
hectares respectively. Other two wetlands Boradil lad Ghoga beel are situated in east and notthiesesof the
district covering a total area of more than 100tdmes. Batua kamakhya beel and Borbilla beel acinda
disturbances of both natural as well as man indiui€be other two wetlands Borali beel and Ghogd beefronts
mainly natural disturbances of very high intengitythe form of flood during the summer of every yezused by
the river Pagladia which is a tributary of the riBrahmaputra.

During the present study, monthly surveys to recoadlect and identify the aquatic macrophytes weagied out
from January 2012 to December 2013, not only infthe wetlands as mentioned but also in the otlygratic
habitats of the study area. Adequate field tripgewendertaken during the study period to colleal ascord
precisely the macrophytic species. Since most ef ltidrophytic species are herbaceous, they wereotest
completely and pressed under newspapers in the figself after proper washing .For submerged aquat
macrophytes drying papers were changed every ateehay. After drying, the dried specimens weresq@uoéd by
dipping the whole specimen in saturated solutiormeircuric chloride (HgCI2) in absolute ethyle alobhThe
poisoned specimens were then mounted on harbahestsby following the usual laboratory technigqu#&sme of
the specimens with their flowers and fruits andnethee whole plants have been preserved in FAA isolut

The plant species were identified with the hel@wadilable literatures particularly the local florasd monographs
and also by matching the species at the herbaridepfrtment of Botany, Gauhati University, Guwalaatd
Kanjilal Herbarium, Shillong, Assam, India.
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The macrophyte species were categorized by follgulie system presented by earlier worker [30].

ASSAM

Nalbari District

B A K S H A

BARpET,

Legend
B sabilla Beel

Batua Kamakhya Beel

B Eo=li Beel

Ghoga Beel

Figure 1: Map showing the location of the study sites of the Nalbari district of Assam, India

RESULTSAND DISCUSSION

During the present study, 137 macrophytic speasnging to 114 genera and 53 families have begorted from
the wetlands of the Nalbari district of Assam agvaf in Tablel. Dominant families were Poaceae Wilspecies
followed by Asteraceae (13 species), Cyperaceaesgities), Nympheaceae (7 species), and Aracesge(fes).

Twenty eight families namely Caesalpiniaceae, Xiemceae, Aponogetonace, Papaveraceae, Brassicaceae

Arecaceae, Cannabaceae, Ceratophyllaceae, BoragmaEquisetaceae, Lemiaceae, Haloragaceae, (ealila

Pandanaceae, Verbenaceae, Potamogetonaceae, eticeBalicaceae, Combretaceae, Typhaceae, Malyaceae

Azollaceae, Perkariaceae, Dryopteridaceae, Macgsl Salviniaceae, Lentibulariaceae and Cannacene
monospecific (Table:2).

Table1: List of aquatic macrophytic speciesfrom the wetlands of Nalbari district of Assam, India
[ H= Herb, Us= Undershrub, Sh= Shrub, Cl= Climber, ST= Small tree, SM=Swvampy and Marshy, EA= Emergent Anchored, FF= Free
Floating, RFL= Rooted with Floating Leaved, SA= Submerged Anchored, SS= Submerged Suspended)]

Sl no Scientific name Family Habit | Habitat | Lifeform
1 Acorus calamus Linn. Araceae H Perennig| SM
2 Achyranthus aspera L. Amaranthaceae H Annual EA
3 Adenostoma levinae Asteraceae H Annual SM
4 Aeschynomene aspera L. Papilionaceae Us Annual EA
5 A.indical. Papilionaceae Us Annual EA
6 Ageratum conyzoides L. Asteraceae H Annual SM
7 Alisma plantago L. Alismaceae H Perennigl SM
8 Alocasia indica (Lour) Koch Araceae H Perennig| SM
9 Alpinia allughas (Retz.)Rosc. Zingiberaceae Sh Perennial SM
10 | Alternanthera philoxeroides (Mar) Grisep. Amaranthaceae H Perennigl EA
11 | A sessilis(L.) R.Br.ex DC. Amaranthaceae H Perennial SM
12 | AmaranthusviridesL. Amaranthaceae H Annual SM
13 | A spinosuslL. Amaranthaceae H Annual SM
14 | Amorphophallus campanulatus (Roxb.) BI. Araceae H Perennigl SM
15 | Aponogeton appendiculatus H.Brug Aponogetonaceae H Annual SA
16 | Argemone mexicana L. Papaveraceae H Perennial SM
17 | Aurundo donax L. Poaceae H Annual EA
18 | Auxonopus compressus (Sw.) P. Beauv. Poaceae H Perennial SM
19 | Azollapinnata R.Br. Azollaceae H Annual FF
20 Bacopa monnieri (L.) Penn. Scrophulariaceae H Perennigl SM
21 Blumea laciniata (Roxb.) DC Asteraceae H Annual SM
22 Brassica junceae (L.) Czern. Brassicaceae H Annual SM
23 Calamus erectus Arecaceae Sh Perennial SM
24 | Canabissatival. Cannabinaceae Sh Perennjal SM
25 Carex baceans Nees Hydrocharitaceae H Perennial SM
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26 Cannaindical. Cannaceae H Perennial SM
27 | Cassatoral. Caesalpiniaceae H Perennial SM
28 Caytonis spp. Poaceae H Annual SM
29 Centella asiatica (L.) Urban Apiaceae H Annual SM
30 | CeratophyllumdemersumlL. Ceratophyllaceae H Annual SS
31 Ceratopteristhalictroides Brogn Perkariaceae H Annual SM
32 | Chelaenthus sp. Pteridaceae H Perennial SM
33 Colocasia esculenta (L.) Schott. Araceae H Perennig| SM
34 | CommelinabenghalensisL. Commelinaceae H Annual SM
35 | Cuphea balsamona Chem et Sahlocht Lythraceae H Annual SM
36 Coffea benghalensis Wall.ex.Roxb. Rubiaceae Sh Perennial SM
37 Cynodon dactylon (L) Pers. Poaceae H Perennial SM
38 Cynoglossum zeylanicum (Vahl.) Thunb.ex Lehm,| Boraginaceae H Annual SM
39 | Cyperusbulbosus Vahl. Cyperaceae H Annual EA
40 C. compressus L. Cyperaceae H Annual EA
41 C. corymbosus Rottb. Cyperaceae H Perennial EA
42 | C.rotunduslL. Cyperaceae H Annual EA
43 Dentella repens Forst. Rubiaceae H Annual SM
44 Desmodiumtriflorum (L.) DC. Fabaceae H Perennial SM
45 Diplazium esculentum(Retz.)Sw. ex Schard Pteridaceae H Perennial SM
46 | Dryopterissp. Dryopteridaceae H Perennial SM
47 | Ecliptaprostrata (L.) L. Asteraceae H Perennial SM
48 Eichhornia crassipes (Mart.) S.L. Pontederiaceae H Perennial FF
49 | Elaeocharisdulcis (Burm.F.) Henschel. Cyperaceae H Annual EA
50 Elephantopus scaber L. Asteraceae H Annual SM
51 | Enhydrafluctuans Lour. Asteraceae H Annual SM
52 | Equisetum ramosissimum Desf. Equisetaceae H Annual SM
53 Euphorbia hirta L. Euphorbiaceae H Annual SM
54 Euryale ferox Salisb. Nymphaeaceae H Perennigl RFL
55 Fimbristylis bisumbellata Cyperaceae H Annual EA
56 Grangea maderaspatana (L.) Pair. Asteraceae H Annual SM
57 Hydrilla verticillata (L.f.) Royle. Hydrocharitaceae H Annual SA
58 Hydrocotyl sibthorpioides Lmmk. Apiaceae H Annual SM
59 | Hygrophila polysperma (Roxb.) T.Anders. Acanthaceae H Annual SA
60 Hygroryza aristata (Retz.) Nees. Poaceae H Perennial RFL
61 | Hymenachne acutigluma (Steud) Gill. Poaceae H Perennial EA
62 H. assamica Hitch Poaceae H Perennial EA
63 Imperata cyllindrica (L.) P. Beauv. Poaceae H Perennial SA
64 | |pomoea aquatica Forssk. Convolvulaceae H Annual RFL
65 |. carnea Jaeq. Convolvulaceae Sh Perennial EA
66 Ischemum albens Asteraceae H Perennial EA
67 | Jussiearepens Onagraceae H Annual SM
68 | Kyllinga monocephela Roxb. Cyperaceae H Perennial EA
69 Lasia spinosa Thw. Araceae Sh Perennial SA
70 Leersia hexandra Sw. Poaceae H Perennial EA
71 | Lemnapurpusilla Torrey Lemnaceae H Annual FF
72 Leucas aspera Link Lemiaceae H Perennial SM
73 | Limnophilaindica (L.)Druce Scrophulariaceae H Annual SA
74 L. heterophylla (Roxb.) Ben Scrophulariaceae H Annual SA
75 Ludwigia adscandens (L.) Hara Onagraceae H Annual RFL
76 | L.parviflora Roxb. Onagraceae H Perennial EA
77 L. perennisL. Onagraceae H Perennial EA
78 | L.octavalis Onagraceae H Perennial EA
79 Majus regosa Scrophulariaceae H Perennigl SM
80 | Marsalia quadrifolia L. Marseliaceae H Annual EA
81 | Mikania micrantha Willd. Asteraceae H Perennial SM
82 Monochoria hastata Presl. Pontederiaceae H Perennial EA
83 | M.vaginalisC.Presl. Pontederiaceae H Annual EA
84 Murdania nudiflora Commelinaceae H Annual SM
85 | Myriophyllum tuberculatum Roxb. Haloragaceae H Annual RFL
86 Najasindica (Willd.) Cham. Najadaceae H Annual SA
87 Najas minor All. Najadaceae H Annual SA
88 | Nelumbo nucifera Geartn. Nymphaeaceae H Perennigl RFL
89 Nymphaea alba L. Nymphaeaceae H Perennigl RFL
90 | N.nouchali Burm.f. Nymphaeaceae H Perennigl RFL
91 N.rubra Roxb.ex Salisb. Nymphaeaceae H Perennigl RFL
92 Nymphoides cristata (Roxb.)Kuntze Nymphaeaceae H Perennigl RFL
93 N.indica (L.) Kuntze Nymphaeaceae H Perennigl RFL
94 | Oldenlindia corymbosa L. Rubiaceae H Annual EA
95 | Oplismenus compositus Beauv. Poaceae H Annual SM
96 Ottelia alismoides (L.) Pers. Hydrocharitaceae H Annual SA
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97 Oxliscorniculata L. Oxalidaceae H Annual SM
98 | Pandanusfascicularis Lamk. Pandanaceae Sh Perennjal SM
99 Panicumrepens L. Poaceae H Annual SM
100 | Parthenium hysterophorusL. Asteraceae H Perennial SM
101 | Phragmiteskarka Trin.ex steud. Poaceae H Perennial EA
102 | Phylanodiflora (L.) Greene Verbenaceae H Annual SM
103 | Phyllanthusnururi L. Euphorbiaceae H Perennial SM
104 | PidtiastratiotesL. Araceae H Annual FF
105 | Polygonum barbatumL. Polygonaceae H Annual EA
106 | P.glabrumWilld. Polygonaceae H Annual SM
107 | P. hydropipper L. Polygonaceae H Annual EA
108 | Pongamiapinnata (L.) Pierre Fabaceae H Annual SM
109 | Potomogeton crispusL. Potamogetonaceag H Annual SA
110 | Pouzolzia zeylanica (L.)Benn. Urticaceae H Annual SM
111 | Rotaladensflora Koehne Lythraceae H Annual SM
112 | RumexdentatusL. Polygonaceae H Annual SM
113 | Rnepalensis Spreng. Polygonaceae H Annual SM
114 | Rungia parviflora (Retz.) Nees. Acanthaceae H Perennial SM
115 | Saccharum spontaenumlL. Poaceae H Perennial EA
116 | Sagittaria sagittifolia L. Alismaceae H Perennigl EA
117 | Salix tetrasperma Roxb. Salicaceae ST Perennial SM
118 | Salvinia molesta Mitchesl. Salviniaceae H Annual FF
119 | Schoenoplectusarticulatus (L.) Cyperaceae H Perennial EA
120 | S grossuss (L.fil.) Cyperaceae H Perennial EA
121 | ScirpusarticulatusL. Cyperaceae H Perennial EA
122 | Ssp. Cyperaceae H Annual EA
123 | ScopariadulcisL. Scrophulariaceae H Annual EA
124 | Setariaverticillata (L.) P.Beauv. Poaceae H Annual SM
125 | Spilanthus paniculata DC. Asteraceae H Annual EA
126 | S.clavaDC Asterraceae H Annual EA
127 | Spirodela polyrrhiza (L.)Schl. Lemnaceae H Annual FF
128 | Tetrastigma obovatum Papilionaceae Cl Perennial SM
129 | Trapa bispinosa (Roxb.) Makino Trapaceae H Perennial RFL
130 | T.natanslL. Trapaceae H Perennial RFL
131 | Typha elephantina Roxb. Typhaceae H Perennial EA
132 | Urenalobata L. Malvaceae H Perennigl SM
133 | Utricularia exoleta R.Br. Lentibulariaceae H Annual SS
134 | Valisnaria spiralisLinn. Hydrocharitaceae H Perennial SA
135 | Vernoniacinerea(L.) Lees. Asteraceae H Perennial SM
136 | Vetiveria zizanoides (L.) Nass Poaceae H Perennial SM
137 | Xanthium strumariumL. Asteraceae H Perennial SM

Table2. List of familieswith number of genera and species of wetland of Nalbari district of Assam, India

Sl no Top families Genera | Species
1 Poaceae 14 15
2 Asteraceae 13 13
3 Cyperaceae 6 11
4 Nymphaeaceae 5 7
5 Araceae 6 6
6 Scrophulariaceae 4 5
7 Onagraceae 2 5
8 Polygonaceae 2 5
9 Amaranthaceae 3 5
10 Hydrocharitaceae 4 4
11 Papilionaceae 2 3
12 Pontederiaceae 2 3
13 Rubiaceae 3 3
14 Euphorbiaceae 2 2
15 Lythraceae 2 2
16 Alismataceae 2 2
17 Apiaceae 2 2
18 Commelinaceae 2 2
19 Fabaceae 2 2
20 Convolvulaceae 1 2
21 Najadaceae 1 2
22 Acanthaceae 2 2
23 Trapaceae 1 2
24 Lemnaceae 2 2
25 Pteridaceae 2 2
26 Caesalpiniaceae 1 1
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27 Zinziberaceae

28

Aponogetonaceag

29 Papaveraceae

30 Brassicaceae

31 Arecaceae

32 Cannabaceae

33

Ceratophyllaceae

34 Boraginaceae

35 Equisetaceae

36 Lemiaceae

37 Haloragaceae

38 Oxalidaceae

39 Pandanaceae

40 Verbenaceae

41

Potamogetonaced

42 Urticaceae

43 Salicaceae

44 Perkariaceae

45 Combretaceae

46 Typhaceae

47 Malvaceae

48

Lentibulariaceae

49

Dryopteridaceae

50 Marseliaceae

51 Salviniaceae

52 Azollaceae

53 Cannaceae

H'_‘HI—‘HH""“HHHHHHHHHHI—\'—‘I—‘HHI—‘HHH
HHHI—‘I—‘I—"_‘HHHI—"_"_‘I—\H'_‘H'_‘HI—‘HHHHH'_\I—‘

The macrophyte species were categorized into degoaies such as Free Floating (FF), Submergedesdsd
(SS), Submerged Anchored (SA), Rooted with Flgatieaved (RFL), Emergent Anchored (EA), Swampy and
Marshy (SM) following the system of Weaver and @t (1929) and Daubenmire (1947).In terms of nunalbe
plant species, swampy and marshy species showddrgest number (68 species) followed by emergaohered
(36 species), rooted with floating leaved (13 spggisubmerged anchored (12 species), free floédispecies) and

submerged suspended (2 species).

Table 3: Lifeform of aquatic macrophytes of the study area

Slno Life form Number of species

1 Free Floating 6

2 Submerged Suspended 2
3 Submerged Anchored 12
4 Rooted with Floating Leaved 13
5 Emergent Anchored 36
6 Swampy and Marshy 68

B 1 Free floating

M 2 Submerged suspended
m 3 Submerged Anchored

M 4 Rooted with Floating Leaved

B5Em

m 6 Swampy and Marshy

ergent Anchored

Figure2: Pi diagram showing the composition of life form of aquatic macrophytes of the wetlands of the study area
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Nalbari district has many unique natural wetlankst tact as a source of livelihood for the peoplingj in the
vicinities of those wetlands. They collect resosrémm these wetlands for different purposes lilegetables,
medicines, fodders, biofertilizers and religiou\aties.

But unfortunately majority of the wetlands of thistdct are facing tremendous anthropogenic as a®lhatural
pressures like the process of eutrophication dubdaradual decay of excessively growing aquageds mainly
Eichhornia crassipes, Leersia hexandra, Hymenachne acutigluma, siltation as a result of flood, encroachment due to
construction of houses, cultivation during the windéeason near the wetland areas, constructiopkesdo protect
the nearby villages from flood, luxuriant growth iofvasive exotic aquatic wedgichhornia crassipes, lack of
sufficient inlet and outlet channel of the wetlaradsd newly developed commercial fisheries inside wketland
areas, which have directly influenced not only fiwral diversity but faunal diversity as well. Theatural
disturbance in the form of annual flood by the riPagladia badly affects the macrophytic commusitycture of
the Borali beel where the purely aquatic plant camities are replaced by some patches supportingiall
grasslands. The study also indicates that the lptipn of few economically important species likaryale ferox,
Trapa natans, and Nelumbo nucifera are alarmingly reducing in the wetlands of the gtacea. This is due to the
aggressive growth of invasive exotic aquatic wEahhornia crassipes and luxuriant growth ofeersia hexandra.
The heavy siltation after flood by the river Paggeith Borali beel and Ghoga beel wetlands are cgusirinkage of
the population sizes ®delumbo nucifera andEuryale ferox. On the other hand heavy grazing by domestic bodfal
during certain periods of the year also seasoraflcts the aquatic plant community structure oftiita beel as
well as of Batua kamakhya beel of Nalbari district.

Trapa natans

Hymenachne acutigluma

|pomoea aquatica Nymphoides indicum Euryale ferox

Figure3: Few important resourceyielding plant species of the study area
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CONCLUSION

The dependency on the wetlands by the people liiinthe vicinities of the wetlands of the Nalbaistdct is
decreasing . This decrease of dependency on tHandstis mainly caused by the depletion of fishedsity along
with some economically important plant spedike Euryale ferox, Trapa natans, and Nelumbo nucifera, |pomoea
aquatica, ,Enhydra fluctuans, Nymphaea rubra, Hygroryza aristata etc. as a result of degradation of the wetlands of
the study area. This reflects the deterioratingddans of the wetlands of the study area as susbdé aquatic
ecosystems.
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