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ABSTRACT

Present study was carried out to investigate the composition, diversity and distribution of algal community in
relation to the physico-chemical properties of the water of Deepor beel wetland. This study reported that the
ecological condition of the beel is mainly governed by dissolved oxygen, rainfall, free carbon dioxide and nitrate.
Input of continuous discharge of the city’s untreated sewage and the dumping of the municipal solid wastes in its
close proximity are one of the important reasons for mesotrophic nature of the wetland. Most probable Number
(MPN) of organism was recorded in the range of 800-13000 org/100 ml. A total of 27 nos. of algal species
belonging to 19 genera of algae has been identified in different stations. From the present research, it is observed
that municipal solid waste dumping site should be replaced and sanitary toilet can be build for the local people so

that waste are not find their way into the wetland.

KEYWORDS: Algae, beel, physico-chemical properties, trace element, wetland.

INTRODUCTION

Among different ecosystems, wetlands constitute one of
the most important ecosystems for man offering
numerous regulating services. Water quality assessments
of the wetlands are of immense importance in the
management of fisheries, water supply and irrigation.
Pollution status of water bodies are usually expressed as
biological and physico-chemical parameters (Lenat et al.,
1980). Several authors have extensively documented the
responses of macro-invertebrates to organic and
inorganic pollution in aquatic habitat (Thorne and
Williams, 1997, Kazanci and Dugel, 2000). Wetlands are
the Kkidneys of nature. It recharges groundwater and
serves as storm water deposits. People depend on them
for fishing and agricultural activity which again
associated with a region’s micro-climate (Gogoi, 2013).

The province of Assam is gifted with a myriad of
tectonic lake locally called as beel. The Deepor Beel is
one of the most important natural, permanent wetlands of
lower Assam located between 26°06°N and 26°09°N
latitude and 91°36’E and 91°41’E longitude with an
average altitude of 50 to 57 m above MSL covering an
area of about 700 ha at present. It is the only major storm
water storage basin for the Guwabhati city. Each wetland
has its own local, regional, and global importance in
terms of ecological and socioeconomic values because of
their unique role in the ecosystem and in the society.
Deepor Beel has both biological and environmental
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importance and richer in floral and faunal diversity. It is
of International Importance wunder the Ramsar
Convention been designated as a Ramsar Site (No. 1207)
on November, 2002 for provides a framework for
national action and international cooperation for the
conservation and judicious use of wetlands and their
resources. Harboring large number of migratory
waterfowl each year this large water body is a great food
source and breeding ground for a variety of migratory
birds, amphibians, reptiles, insects, micro and
macrophytes, phytoplankton terrestrial weeds and
important taxa of ecological and economic importance
Considering the varieties of bird species found in the
Beel, Birdlife International has also been declared
Deepor Beel as an Important Bird Area (IBA). Now the
Beel is facing problem because the accumulation of
municipal solid wastes that are increasingly finding their
way into the core area of the wetland. Continuous
discharge of the city’s untreated sewage through the
Bahini and Bharalu Rivers and the dumping of the
municipal solid wastes in its close proximity at Boragaon
by the Guwahati Municipal Corporation (GMC) have
pushed the wetland’s pollution to alarming levels. The
problem has got aggravated during the monsoon when
rainwater sweeping large amounts of garbage from the
dumping site to the wetland. If we give a close look it
will reveal a blackish, oily substance coating the water
over a large stretch. The deleterious impact of pollution
of this lifeline wetland of this region is a causing
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concern. Rich biodiversity of the wetland has been
declining and degradation of the water body has reached
a critical state. Algae occupy a conspicuous paosition in
wetland ecosystem [Comte, et al., 2005, Hassan, et al.,
2007, Rodriguez, 2011]. They are extremely important
group of phototrophs that contribute almost 40% of the
total primary production of the freshwater body and play
a crucial role in food web regulation. According to
Palmer (1959) algae are the reliable indicators of
pollution. The algal community which reflects the status
of water quality is expected to be the tolerant form. Very
less is known about these tolerant algae which are the
primary producer in the aquatic body. The main
objective of the present work is to study the ecology of
the wetland and to investigate the algal species present in
the habitat.

MATERIALS AND METHOD

Sampling stations

The present study was conducted in 5 different strategic
location of the Deepor Beel wetland of Assam, North-
East India. Selection of sampling station was done based
on industrial effluents deposition, agricultural field’s
wash off, garbage dumping location, inlets and outlets of
water. Five stations are as follows-

Sample Station 1: Boragaon landfill entrance (West),
[26° 06.983 N, 091° 40.546 E].

Sample Station 2: Connecting Place Bridge (landfill)
(North-west), [26° 06.852 N, 091° 40.349 E].

Sample Station 3: Assam Engineering College, gate no. 2
(East), [26° 08.108 N, 092° 39.044 E].

Sample Station 4: Airport (East), [26 ° 08.114 N, 091°
37.520 E].

Sample Station 5: Bird view watch point (North-East),
[26° 06.779 N, 091 39.387 E].

Collection and analysis of water and algal samples
Sampling of water and algae was done in the monsoon
month i.e., May-June, 2015 from both top and bottom
layer of water. Simultaneously algal samples were also
collected with plankton net from top layer of water. A
total of 25 numbers of independent variables of water
were analysis by standard method (APHA, 2005).
Identification of algae was done by standard protocol as
proposed by Prescott (1951), Desikachary (1959). Algal
sample were preserved in 4.5% formalin solution and
cell counting of algae was done by following Lackey’s
drop method (Trivedy and Goel, 1986). Pearson
correlation analysis was done by SPSS software to study
the inter-relationships of the various parameters. All tests
were performed three times and data were expressed as
mean + S.D. (n==3).

RESULT AND DISCUSSION

Surface water quality helps us in monitoring the
influence of natural or manmade point and nonpoint
sources of pollution on ecosystem (Ouyang, 2005).
Analysis of different physico-chemical parameters of
Deepor beel water was depicted in Fig. 3. The wetland
receives dissolved inorganic, organic materials and other
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substances from various sources. The pH value of water
was highest in station 3 of top layer (7.59+0.01) and
lower in station 5 (6.60+0.01).The alkaline nature of pH
during monsoon indicated the eutrophic condition of the
wetland. Similar finding was reported by Das and Baruah
(2016). Whitemore et al., (2006) reported that alkaline
pH during monsoon month is a characteristic feature of
eutrophic lakes. Freshwater with a pH range of 6.0-9.0
have been considered as productive ecosystem. The
observed pH value was within the optimal range required
for the growth and development of algal cell (7.0-9.0),
for fungi (5.5-8.0), Deb, et al., (2013), Deb and
Kalamdhad, (2016). Temperature of water was found
more in top as well as in bottom sample of station
1(32°C). Turbidity of water was more in bottom samples
(93.7£0.08 NTU) as compared to top layer samples
(9.9£0.08 NTU). Turbidity less than 10 NTU indicate
excellent quality of water whereas more than 10 indicate
fair quality. Highly turbid water is not considered as
harmful (Ayodele and Ajani, 1999) which do not have
any detrimental effect on the growth of alga. According
to Deshkar et al., (2014) high turbidity during runny
season could be due to the accumulation of different
minerals in water because of runoff from the nearby
industrial settlements and agricultural activities. Highest
and least concentration of alkalinity i.e.150 mg/L and
95+1 mg/L was found in top layer of water in station 3
and 5. Hardness of water is due to the presence of cations
such as Ca, Mg, Sr, Fe and Mn which can be attributed to
the inflow of domestic sewage from the adjoining human
habitations of the wetland. In present study highest
concentration of hardness was found in top layer water
(120+2.828 mg/L) of station 2 and least value in station 5
in both top as well as in bottom layer (54+2.828 mg/L).
Agrawal and Patil (2014) reported that input of cations in
water eventually increase the hardness and on the
contrary, calcium, which is considered as an important
nutrient for aquatic organisms, attained highest
concentration during winter accredited to its higher
solubility at low temperature. Solids are found in streams
and wetlands mainly in two forms, one is suspended and
other one is dissolved. Suspended solids will not pass
through a filter but dissolved solids will pass. Total
solids (TS) was found in the range of 300 -480 mg/L in
present study. Total suspended solids (TSS)
concentration was within 300 mg/L whereas Total
dissolved solids (TDS) had shown in th range of 220
mg/L. Dissolved solids in freshwater include soluble ions
of Na, Ca%, Mg?HCO?S0O?% In lakes and streams total
dissolved solids levels are found in the range of 50-250
mg/L. The drinking water tends to be containing 25-500
mg/L of total dissolved solids. The maximum content of
dissolved oxygen was recorded in top water sample of
station 3 (5.6 mg/L) and least value was found in bottom
layer of water in station 2 (4.2 mg/L). The finding of Das
and Baruah (2016) reports on Deepor beel water also
reflect similar result. According to Ahmed and
Wanganeo (2015), Bhat et al., (2015) low level of
dissolved oxygen of water in monsoon month indicated
high organic load in the form of sewage waste that are
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incorporated in the aquatic habitat with runoff.
Biological oxygen demands or BOD is a measure of
organic pollution of water showed maximum range in
station 5 which was10.13+0.3 mg/L while lowest during
in station 3 (3.75+0.7mg/L). High BOD value during
monsoon indicated increased amount of organic wastes
present in Deepor beel wetland during the period
(Sharma, 2011). 28.06 mg/L - 60.93mg/L ranged of
chemical oxygen demand (COD) was reported in present
study. High concentration of COD value is an indication
of high concentration of organic material inputs from
adjacent industrial settlements. Total Kjeldahal Nitrogen
was recorded from 0.56 to 0.84%. The total nitrogen
content depends upon the rate of ammonia volatilization
and organic matter degradation (Bernal et al., 1998). If
the ammonia volatilization is more, there will be
decrease in the concentration of nitrogen. Again if the
organic matter degradation is higher, there will be
increase in the concentration of nitrogen due to the net
loss in biomass from the release of carbon dioxide
(Huang et al., 2004). Sodium, potassium and calcium are
three of the most essential nutrients to our body. But
when any one of them is out of balance it can cause
serious effects to your body and the particular habitat
where the organism live. Highest concentration of
Sodium was found in bottom water of station 1 which
was 30.54+0.5 mg/L. Potassium was found in the range
of 4.32 mg/L- 13.01+0.04 mg/L accordingly calcium was
in the range of 7.9 mg/L- 41.99+0.7 mg/L. The
concentration of nitrate and phosphate was found (0.002-
0.11 mg/L, 0.012+0.001- 0.288+0.001 respectively).
Nitrate and phosphate in freshwater can be traced to
percolating sources such as agricultural fertilizers,
domestic sewage (Muniyan and Ambedkar, 2011, Vyas
and Bhawsar, 2013). The mixing of such sources in the
wetland water along with the monsoon rains leaded to
the rise in nitrate and phosphate levels. According to
Jacobson (1991) slightly high concentration of PO*
supports algal growth and indicates moderate level of
pollution. The major danger associated with drinking-
water is the possibility of its contamination by
Escherichia coli bacteria which are released by human
excreta. Total coliforms are indicator organisms used to
detect bacterial contamination in drinking water. Their
presence indicates the organisms that cause disease may
be present, even though total coliforms themselves
typically do not cause disease in healthy individuals but
they are the pathway of disease-causing organisms in
drinking water like nausea, vomiting and diarrhea. The
presence of E.coli in a drinking water sample is an
indication of fecal contamination of the water supply.
MPN value was found in the range of 800-13000 org/100
ml of water which indicates that the water is not in a
condition for direct use. Trace elements play important
role in physiology of aquatic organisms and are essential
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elements for most species (Watanabe et al., 1997).
Heavy metals such as Chromium (0.041mg/L-0.055
mg/L), Zinc, Iron, Lead and Arsenic were found in the
limit of 0.174 mg/L, 3.42 mg/L,1.69 mg/L and 1.73ug/L
respectively. Parameters such as temperature, pH, DO,
EC, TA, NO®, NO? NH* as well as trace elements like
Cr, Fe, Zn, and Pb content of water samples were found
within permissible limit (CPCB website, BIS website
1982, Kumar and Puri, 2012). Similar observation was
also reported by Purkayastha and Gupta (2015).

We found significant correlations among different
physico-chemical parameters of water [Correlation
matrix of top and bottom water samples Table 1 and 2].
Turbidity, alkalinity, TDS value of top water samples
were significantly correlates with water pH (0.8638,
0.8115 and 0.6101). COD and total nitrogen established
strong positive correlation with ammonia and total
phosphorus (0.8055, 0668 and 0.7984, 0.7027).
Ammonia was also significantly relates with MPN, Cr,
Zn and pb. Again in bottom samples water we found
significant positive correlation among pH, turbidity,
hardness, total suspended solids, COD, TKN, total
phosphorus, sodium, potassium and MPN value.

A total of 27 nos. of algal species belonging to 19 genera
of algae has been identified in different stations. The list
of algae encountered in the present study and their
presence and absence at different stations was givn in
Table 3.Highest number of species was observed in
Bacillariophyceae  (14) category  followed by
Chlorophyceae (8) and Cyanophyceae (4). Similar
observation was also made by Deb and Kalamdhad
(2016). Again, highest number of species belonged to the
genus of Spirogyra (4), Oscillatoria (3), Navicula (2),
Pinnularia (2) and Surirella (2). Single species
represented the genera Merismopedia, Closterium,
Microspora,  Scenedesmus,  Ulothrix, = Amphora,
Cymbella, Eunotia, Frustulia, Gyrosigma, Nitzschia,
Sendaiensis, Synedra and Euglena sp. Table 4 shows the
mean values of percent abundance of Algal groups
during the study period. The dominant species belongs to
Bacillariophyceae in station 1 and station 4 (68.45+8.8
and 59.64+11.7). The area under study harbors rich
variety of algal species where abundance of diatoms
favoured more than other groups of algae which is an
indication of mesotrophic condition of lake. Greater
impact of pollution led to lesser diversity of algae and
the changes in physicochemical properties of wetland
water. However for drawing a concrete conclusion
intensive sampling and thorough investigations are
necessary.
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Fig. 2: Shows the photo of sampling location.
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Table 1: Shows the correlation matrix among physico-chemical properties of top samples water in Deepor Beel

wetland.
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Table 2: Shows the correlation matrix among physico-chemical properties of bottom samples water in Deepor
Beel wetland.
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Table 3: List of algae encountered in the present study and their presence and absence at different stations.
Station
1] (\Y

Algal Group Name of the Species

1.Merismopedia

. Oscillatoria tenuis

. Oscillatoria princeps

. Oscilatoria ornata

. Closterium sp.

. Microspora sp.

. Scenedesmus sp.

. Spirogyra crassa

. Spirogyra aequinoctialis
6.Spirogyra micropunctata
7.Spirogyra gratiana

8. Ulothrix sp.

1. Amphora ovalis Kuetz.
2. Cymbella turgida
3.Eunotia pectinalis (Kuetz
4.Frustulia jogensis
5.Gyrosigma

6. Navicula cuspidata Kuetz.
7. Navicula cryptocephala
8. Nitzschia sp.

9. Pinnularia major

10. Pinnularia braunii
11.Sendaiensis Hustedt
12.Surirella robusta

13. Surirella sp.
14.Synedra ulna
Euglenophyceae 1.Euglena sp.

Cyanophyceae

OB WNREREIR~RODN

Chlorophyceae

Bacillariophyceae

»>TTUTUPTVUUUUTUUP»VUPTUTUUUUTTUTTTUTP—
T(P>TUVUVUPTUVUUUP»TVUUUP>TVTOUUTOU>P>IT>TP
TTDUP>PTVUUUIUP>P>TUP>TUP>UVUUUUP»ITUUT
TV TOWUTUOUP>P>PPPTUVTUP>TVTUOUTP>TUT>TUTOUOD>T>P>TD
VDD OTIOB>PPBPTUP>POUTBD>IU>BB>TVO>T>> TR
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Table 4: The mean values of percent abundance of Algal groups during the study period.

Station | Cyanophyceae | Chlorophyceae | Bacillariophyceae | Euglenophyceae

1 40.97+11.84 13.98+9.99 68.45+8.88 2.14+2.18

2 28.07+£13.29 17.63+5.86 39.26+10.60 2.79+3.68

3 24.51+14.42 18.61+10.86 44.25+13.30 44.25+13.30

4 17.54+6.42 13.76+7.64 59.64+11.79 4.32+3.56

5 3.54+.41 3.94+2.36 4.51+3.05 7.86+5.32
CONCLUSION 10. CPCB (Central Pollution Control Board): Water
The studied parameters show that the quality of the quality criteria

wetland water is not in a potable condition. Though other
variable are in permissible limit but MPN values shows
an indication that the conservation measured should be
taken to save the wetland from the verge of extinction.
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