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Abstract

Aquatic macrophytes diversity and its role in understanding the oxbow lake ecosystem dynamics have
tremendous significance. Thus a study was conducted in Purbasthali Oxbow Lake which is locally known
as Chupi Char in Purba Bardhaman district of West Bengal to assess the status and distribution of
macrophytes during April, 2019 to March, 2020. During the study period, a total of 14 species of
macrophytes were recorded. Submerged species contributed (43%) to the total macrophytes followed by
floating (29%), emergent (21%) and marginal type (7%). In this Lake, water hyacinth (89.39%) was
maximum followed by floating macrophytes Ipomoea sp (1.26%), then submerged aquatic weed
Ceratophyllum sp (1.25%) in respect to their biomass contribution in dry weight basis. The average
standing crop of macrophytes weight was 479.72 g dry wt/m? in Purbasthali oxbow Lake. Eichhornia sp
was highly dominant throughout the year which could be the main reason for gradually decreasing the
productivity status of the ecosystem. Therefore, it is suggested that excess amount of Eichhornia sp
should be removed immediately from this wetland by the help of local fishermen for long run
sustainability of these Lake.
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1. Introduction

Aquatic macrophytes are macroscopic forms of aquatic vegetation, including macro algae,
mosses, ferns and angiosperms found in aquatic habitat. Aquatic macrophytes represent the
most important biotic component of the littoral zone of the lake ecosystem. Various types of
macrophytes (free floating, emergent, submerged, etc.) are common life forms of an aquatic
ecosystem. They have evolved from many diverse groups and often demonstrate extreme
flexibility in structure and morphology in relation to changing environmental conditions.
Aquatic macrophytes diversity and its role in understanding the oxbow lake ecosystem
dynamics have tremendous significance. Macrophytes can be used as tool in the determination
of pollution and nutrient level, water quality and lake condition, trophic status [31. Macrophytes
are affected by a variety of abiotic factors, including water and sediment nutrients, under water
light, fetch, and water-level fluctuations. The growth, propagation and abundance of aquatic
and semi aquatic macrophytes along with other hydrophilic terrestrial vegetations during
different seasons help enhancement of biodiversity and influence their distribution pattern in
the oxbow lake ecosystem 231,

The Purbasthali Oxbow Lake is locally known as Chupi or Chupi Char (Chupi island), formed
by the River Bhagirathi on its right bank in Burdwan district of West Bengal, India . This
lake harbors a number of aquatic plants in the submerged as well as floating state, on which
thrive a large number of organisms. Due to abundant food available throughout the year in the
form of aquatic crustaceans, insects, mollusks, fishes etc. the lake attracts a number of birds
throughout year. This Lake is recognized as globally important for migratory birds as
thousands of migratory birds stop here to feed and rest every winter during their long-distance
migrations. The large and productive oxbow Lake is an important source of income and
nutrition for the surrounding areas 1.

Several workers have done ecological studies on macrophytes of different water bodies of
India 1. Though few researchers have done ecological studies on aquatic macrophytes of
various water bodies in West Bengal [1>-14, However, works related to macrophytes diversity
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status in terms of biomass and species composition of
Purbasthali oxbow Lake is rare. In this context, the main
objective of this study was to evaluate macrophytes diversity
of Purbasthali oxbow Lake, West Bengal to know the
productivity status of the ecosystem.

2. Materials and Methods

Macrophytes from Lake was collected using 1 m? quadrate for
quantification of macrophytes and weighed with spring
balance for biomass ! from three sites sampling stations viz.,
station 1 (Near Pakhiralay), station 2 (Near Purbasthali
Railway Station) and station 3 (Near Madhaipur Bus Stop), in
early morning in between 7am to 8 am during April, 2019 to
March, 2020. Subsequently, the macrophytes was identified
according to the 16 & 17 and their percentage coverage of
water surface area was also noted down. The wet weight was
taken immediately using simple plastic spring balance.
Further the dry weight of the collected macrophytes was
found out by placing the already weighed macrophytes in the
hot air oven at 105°C for 24 hour at the Laboratory of
Department of Fisheries Resource Management; Faculty of
Fishery Sciences, West Bengal University of Animal and
Fishery Sciences, Kolkata.

3. Statistical Analysis

The Biomass and species composition of macrophytes in the
Lake were statistically analysed by using the software
packages (SPSS Statistics v16 and Microsoft Excel 2010).
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4. Results and Discussion

During the study period, a total of 14 species of macrophytes
were recorded (Table 1). The floristic composition shows that
the vegetation of macrophytes in Purbasthali oxbow Lake
includes 6 species were submerged macrophytes, 4 species
were free floating, 3 species were emergent type and 1 species
was marginal marophytes. Submerged species contributed
(43%) to the total macrophytes followed by floating (29%),
emergent (21%) and marginal type (7%) (Figure 1). The
dominant families were Nymphaeaceae, Pontedericaceae and
rest of other families was same in contribution (Figure 2).
According to [ they noticed 15 species of aquatic
macrophytes in Nagrala Lake in Maharashtra, India. M
recorded 16 number plant species in Sakhya Sagar Lake, in
Madhya Pradesh, India. However 19 identified 29 species of
aquatic macrophytes from Santragachi Jheel Lake, Howrah
district of West Bengal which was higher in number than the
present study. In a study, @9 observed that maximum
percentage of aquatic macrophyte in Ansupa Lake, Odisha
was contributed by submerged species followed by free
floating aquatic macrophyte species. But ™ reported that free
floating aquatic macrophytes were more dominant in Sakhya
Sagar Lake, Madhya Pradesh. However, [ recorded
maximum contribution from emergent macrophytes in
Poiroup at Lake; Manipur. 1% jdentified more percentage of
marginal macrophytes from Santragachi Jheel Lake, West
Bengal. These present finding is similar with the earlier study
reported by [20,

Table 1: Dominated aquatic macrophytes of Purbasthali oxbow Lake from April, 2019 to March, 2020

Category Family No Species Common name Local name
Pontedericaceae 1 Eicchornia sp Water Hyacinth Kochuripana
Floating 2 Nynphaea sp Water Lily Shapla
Nymphaeaceae 3 Nymphoides sp Banana Lily Chandmala
Floating Convolvulaceae 4 Ipomoea sp Water Spinach Kalmisakh
Submerged Ceratophyllaceae 5 Ceratophyllum sp Coontail Jhanji
Submerged Hydrocharitaceae 6 Hydrilla sp Hydrilla Jalkhangi
Submerged Potamogetonaceae 7 Potamogeton sp Long leaf pond weed Potas
Submerged Lythraceae 8 Rotala sp Indian toothcup Daton
Submerged Perkariaceae 9 Ceratopteris sp Water hornfern Mosii
Submerged Characeae 10 Chara sp Musk grass Kara
Emergent Pontederiaceae 11 Monochoria sp Pickerel weed Kajallata
Emergent Typhaceae 12 Typha sp Cat tail Bulrush
Emergent Araceae 13 Colocasia sp Taro Kochu
Marginal Marseliaceae 14 Marsilea sp Four leaf clover Shushnishak

Over all distribution of macrophytes

m Floating
= Submerged
Emergent

m Marginal

Fig 1: Macrophytes composition in Purbasthali oxbow Lake from
April, 2019 to March, 2020
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Fig 2: Macrophytes family composition in Purbasthali oxbow Lake
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Macrophytes Biomass

The average standing crop of macrophytes weight was 479.72
g dry wt/m? in Purbasthali oxbow Lake. During the present
study, maximum overall category wise contribution in term of
dry weight basis was by floating type of aquatic vegetation
(93%) followed by submerged (4%), emergent (2%) and then
marginal (1%) aquatic macrophytes (Figure 3).It was found
that maximum free floating macrophyte infestation was in S3
followed by S1 and S2.Submerged vegetation was dominated
in S2 followed by S1, S3. Like wise, Emergent type of
vegetation was higher in S2 followed by S1 and S3. Lastly,
marginal type of vegetation was same in S2 and S3 compare
to S1.During the present study, the lowest biomass was
recorded in winter months and highest was recorded in
monsoon months at three stations S1, S2 and S3 respectively.
The biomass gradually increased from June onwards and
maximum in July, after which biomass again declined to
reach low levels in January. Maximum value of the
macrophytes dry weight was found during the monsoon
season of the study period. It may due to the availability of
water along with the nutrients leached from the nearby areas
of the oxbow Lake. But it was minimum in winter season may
be due to the scarcity of water levels of the Lake as well as
the removal of aquatic macrophytes by the local fishermen
communities for fishing purposes. Similar kind of observation
was reported by 2,

Overall category wise contribution (g/m?)

m Floating
H Submerged
Emergent

m Marginal

Fig 3: Overall category wise percentages in macrophytes infestation
(g9/m? dry weight) at Purbasthali oxbow Lake from April, 2019 to
March, 2020

Macrophytes species composition

Among the free floating macrophytes, Eichhornia sp was
highly dominant throughout the year while Nynphaea sp and
Nymphoides sp were most dominant during monsoon months.
In case of submerged genera, Ceratophyllum sp was highest
in contribution in October month but Rotala sp and
Ceratopteris sp were only observed during monsoon months.
Chara sp was mostly dominant during December month.
Among the emergent macrophytes, Colocasia sp was mostly
dominated through the study period. Similarly marginal
macrophyte Marsilea sp was also least dominated species
throughout the study period.

Eichhornia sp was the most dominant species in Purbasthali
oxbow Lake at three stations respectively. It contributed near
about 90% of the overall macrophyte standing crop in dry
weight basis. In this Lake, water hyacinth (89.39%) was
maximum followed by floating macrophytes Ipomoea sp
(1.26%), then submerged aquatic weed Ceratophyllum sp
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(1.25%) in respect to their biomass contribution in dry weight
basis. Species wise yearly contribution of macrophytes during
the study period is presented in Figure 4.

Over all species wise contribution
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Fig 4: Overall species wise percentages in macrophytes infestation
(9/m? dry weight) at Purbasthali oxbow Lake from April, 2019 to
March, 2020

Earlier studies made in different water bodies were
comparable with the present study regarding species diversity.
1221 reported that among the free floating genus, Eichhornia sp
was highly dominant throughout the year and Nynphaea sp
was most dominant floating macrophytes during monsoon
months and similarly among the submerged genus, Hydrilla
sp was observed to be the most dominant genus throughout
the year. [ studied that Hydrilla sp and Ceratophyllum sp
were dominant macrophyte species in Govardhan Sagar water
body, Madhya Pradesh. According to ™ recorded the major
macrophytes found in Sakhya Sagar Lake, Madhya Pradesh,
were Nymphaea sp, lpomoea sp and Potamogeton sp. [8
reported different macrophytes from Nagrala Lake;
Maharashtra. They observed that Marsilea sp was found in
abundance in all the sites of Nagrala Lake. These findings are
comparable with the present study.

Earlier it was opined that macrophytes function as integrators
of environmental condition and thus can be effectively used
as biological indicators. Different macrophyte species are the
most competitive in the aquatic environment for light, and
usually are dominant macrophytes communities when nutrient
levels in the water are sufficiently high. It is considered as an
important component of the aquatic ecosystem not only as the
habitat and food source for aquatic life, but also act as an
efficient accumulator of heavy metals and as an important
participant in the natural processes of water self-purification
of water Bl It was studied that certain aquatic vegetative
species like Eichhornia, Potamogeton, and Marsilea were
pointed as pollution indicator 23, The present findings are
comparable with the above mentioned findings which were
reported by several authors [12 18211,

5. Conclusion

Aquatic macro vegetation plays important role in maintaining
ecological balance by nutrient recycling. Present findings
revealed that these Lake was found in almost good condition
and favorable for macrophytic growth. However, Eichhornia
sp was highly dominant throughout the year which could be
the main reason for gradually reducing the productivity status
of the ecosystem. Therefore, it is suggested that Eichhornia sp
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should be removed immediately from this wetland. For
overall conservation and management of this Lake, proper
biological and mechanical treatments of macro phytic growth
need to be done with the help of local stake holders by the
direct involvement from the Government officials, to the
system for long run sustainable of the resources.
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