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Abstract

A study on Algal characterization of two lakes of Hyderabad viz. Safilguda Lake and
Pedda Cheruvu for a period of two years was made, to find the occurrence of specific
taxa that serve as indicator taxa of specific ecological conditions. The present paper
highlights assessment of water quality of these two lakes using Algal pollution indices
based on the algal community of these water bodies. Phytoplankton diversity of two
lakes revealed the presence of 165 algal species that belong to 69 genera.
Chlorophyceae was observed to be the highly diversified group, represented by 52
species belong to 30 genera and Dinophyceae was poorly represented with 6 species
belonging to 3 genera. Palmer (1969) algal indices have been applied to rate water
samples for high or low organic pollution. Pollution index of algal species there is
‘Theoretical maximum organic pollution’ in Pedda Cheruvu and ‘Lack of organic
pollution’ in Safilguda Lake. The study conducted on Safilguda Lake was carried out
after the Lake restoration, an attempt has been made to compare the present status
with previous studies which were carried out before restoration to assess the lake
water quality over the years.
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and taken for calculation of water quality
and it acts as an important tool to
determine the drinking water quality in
urban, rural and industrial area. is

1. Introduction

Algae, one of the most diverse groups
of living organisms are distributed in
different types of water habitats and play

a vital role in maintaining aguatic defined index (Chaurasia, et al., 2018).
ecosystem. The overall condition or Biological monitoring or bio-monitoring
health of aquatic ecosystems is is the use of biological response to assess

determined by the interaction of all its the ecological integrity of freshwater

physical, chemical and biological ~ecosystems. Bioindicators are evaluated
components, which make wup its through presence/absence, condition,
ecosystem. The water quality index relative abundance, reproductive success,
(WQI) is an index that reflects the community structure (i.e. composition

composite influence of different water
quality parameters which is considered

and diversity), community function (i.e.
trophic structure), or any combination

Www.ijar.org.in

97



International Journal of Academic Research
ISSN: 2348-7666; Vol.7, Issue-4 April, 2020
Impact Factor: 6.023; Email: drtvramana@yahoo.co.in

thereof. The presence or absence of the
indicator or of an indicator species or
indicator community reflects the
environmental conditions of the water
body under study. Phytoplankton
abundance in a water body reflects the
average ecological condition and,
therefore, it may be considered as
remarkable indicator of water quality,
trophic status and pollution level (Bhatt
et al. 1999, Saha et al. 2000). Algae are
ideally suited for water quality
assessment because they have rapid
reproduction rates and very short life
cycles, making them valuable indicators
of short-term impacts (Omar WM, 2010).
Palmer (1969) developed a pollution
index to estimate the organic pollution
level in freshwater aquatic bodies
through most available and dominant
algal species. The technique enables the
investigator to place the sites under study
from the most polluted to the least
polluted or compare similar sites.

The most standard Plamer’s algal
pollution index up to date is a classic
research outcome that helps to estimate
the organic pollution level in freshwater
aquatic bodies through most available
and dominant algal species (Palmer et
al. 1969).

The present investigation is aimed to find
out the algal diversity of these two lakes
and assess their water quality using and
Palmer (1969) pollution index based on
the algal community reported in these
water bodies. The field work was spread
over a period of two years from March
2004 to February 2006 and the samples
were collected on monthly basis. Further,
the study conducted on Safilguda Lake
was carried out after the Lake
restoration, an attempt has been made to
compare the present status with previous
studies which were carried out before
restoration to assess the lake water
quality over the years.

Fig 1_Satellite view and sampling locations of a. Pedda Cheruvu & b. Safilguda lake
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2.0 Materials and Methods

2.1 Study area: Founded in 1591 on the
banks of river Musi, the city of
Hyderabad is located in the heart of the
Deccan plateau at 1700 feet above sea
level. The area exhibits undulating
topography with hill ranges, manmade
forests, stunningly beautiful landscapes
adorned with awe inspiring prehistoric
formations and natural lakes. According
to Census of India, 2011, it is the 4th
populous city in India and multitude of
factors such as population growth,
industrialization, construction activities
put this city under continuous stress.
Once known as ‘City of Lakes’ lost most
of its water bodies to pollution and other
human centric developmental activities.
The lentic water-bodies chosen for the
present study are Pedda Cheruvu and
Safilguda Lake situated in Hyderabad
Metropolitan area. Pedda Cheruvu is
located in Nacharam municipality, lies in
the coordinates of 17.2560°N, 78.3327°E
and spreads over an area of 128 acres
(51.8 Ha). It was an irrigation tank
before but in due course of time, is totally
consumed by ill effects of urbanization.
Safilguda lake is located in Malkajgiri
municipality, lies in the coordinates of
17.2730°N, 78.3220°E. According to the
state gazette the water spread area of the
lake 50 years before was FTL of 537 Mts
and spread over 3.95 square miles and
was a good water source of irrigation and
drinking. Due to the unprecedented
population growth and industrialization
in the last few decades the extent of
water spread is reduced to 27.5 Acres
(11.13 Ha). In 2001 this the lake was

restored, Demarcated, dredged and
fenced under ‘Lake Conservation
Programme' initiated by Hyderabad

Urban Development Authority (HUDA).

A sewerage treatment plant (STP) of
capacity 0.6 MLD, has been constructed
to treat the dry weather flow of sewage
and it is functional since January’ 2003.

2.2: Collection and analysis of samples :
Water samples were collected for
guantitative and qualitative phycological
analysis from these water bodies at
monthly intervals. Surface water samples
were collected in one liter sterilized clean
high density polythene bottles and were
kept in the sedimentation columns after
adding 2-3 ml of Lugol’s solution. The
samples were set aside undisturbed for
about 4 weeks for complete setting of the
organisms and finally the sample is
concentrated to 100 ml. Detailed analyses
of phytoplankton populations are done by
estimating the numbers in each species.
The algal samples were identified under
the binocular compound microscope and
counting was done by Drop count method
(Trivedi and Goel, 1984). Motile algae
were identified from fresh samples.
Qualitative identification of
phytoplankton forms up to species level
was done with the help of monographs
(Desikachary, 1959; Suxena and
Venkateswarlu, 1966; Phillipose, 1967;
Coesel, 1996; Anand, 1998 and Rai,
2006). Pollution index of algal genera and
Pollution index of algal species proposed
by Palmer (1969) was employed to
biologically assess the water quality of
the lakes.

3.0 Results and Discussion:

Two years data on the seasonal studies of
phytoplankton diversity of two Lakes
revealed the presence of 165 algal species
belong to 69 genera that belong to
various algal taxonomic groups such as
viz. Cyanophyceae, Chlorophyceae,
Bacillariophyceae, Euglenophyceae and
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Dinophyceae (Tablel). Chlorophyceae
was observed to be the highly diversified
group that was represented by 52 sps. (30
genera) & Dinophyceae was poorly
represented group with 7sps. (4 genera).
Euglenophyceae is represented by 22 sps.
(4 genera), Bacillariophyceae by 44 sps
(16 genera) and Cyanophyceae - 41 sps.
(16 genera) respectively.
With a total of 125 species the algal flora
at Pedda Cheruvu fluctuated between
41,100 nos/L -1, 29,600 nos/L, the order
of dominance various algal groups in the
lake was Cyanophyceae> Chlorophyceae
>Bacillariophyceae=> Euglenophyceae>
Dinophyceae.
In Safilguda Lake the algal flora
fluctuated between 31,000 nos/L - 70,300
nos/L. With a total of 89 species of algae
belonged to 41 genera and the order of
dominance of various algal groups in the
lake was

Chlorophyceae > Cyanophyceae>

Bacillariophyceae> Dinophyceae>

Euglenophyceae.

At both lakes under study, Chlorophyceae
were chiefly represented by the species of
order Volvocales, Chlorococcales and
Desmids. This group was predominantly
represented by unicellular genera of

Chlamydomonas, Phacotus,
Chlorogonium, Gloeocystis and
Pandorina.

Euglenophyceae was the least

represented group in Safilguda Lake that
occupied a portion of 0.4% and in Pedda
Cheruvu it occupied a portion of 3.92% in
the total phytoplankton bulk.
Lepocincilus (2 spp.) and
Trachelomonas (2 spp.) were common to
both lakes. Fuglena (8 spp.), Phacus (6
spp.), and Trachelomonas (4 spp.) were
reported only in Pedda Cheruvu and in
this lake blooms of FEuglena acus and

Euglena oxyuris observed
‘2004.

Bacillariophyceae formed third dominant
group in these lakes. It occupied a portion
of 6.68% and 12.7% in the respective total
phytoplankton bulk of Pedda Cheruvu
and Safilguda Lake. Cyclotella, Navicula,
Gomphonema and Nitzschia sps were
found abundantly in waters of Pedda
Cheruvu and species belong to genera
Amphora, Cymbella, Gyrosigma,
Rhopalodia are reported only at Safilguda
lake.

Dinoflagellates though present in small
numbers were an interesting group from
ecological point of view. Glenodinium and
Ceratium were common to both lakes
while presence of Peridinium was
confined to Pedda Cheruvu.

in August

Assessment of Water Quality

On the basis of biological parameters an
attempt has been made to assess the
water quality and pollution in the lakes.
Palmer (1969) algal indices have been
applied to rate water samples for high or
low organic pollution. According to the
Palmer (1969) Pollution index of algal
genera with an API=26 there is ‘High
organic pollution’ in Pedda Cheruvu (API
= 26) and ‘Probable organic pollution’ in
Safilguda Lake (APl = 19). According to
the Palmer (1969) Pollution index of algal
species there is ‘Theoretical maximum
organic pollution’ in Pedda Cheruvu (API
= 46) and ‘Lack of organic pollution’ in
Safilguda Lake (APl = 10). The results
were tabulated in Table 2 and 3.

As present study conducted on Safilguda
Lake was carried out after the
restoration, an attempt has been made to
compare the present status with previous
studies which were carried out before
restoration to assess the lake water
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quality over the years. The lake was
previously dominated by Cyanophyceaen
flora  was now  dominated by
Chlorophyceae. The Palmer (1969)
Pollution index of algal genera reveals
that the lake was ‘Highly organically
polluted’ before restoration and after
restoration it has ‘Probable organic
pollution’.

The study concludes that the
conventional water bodies in the study
sites are in potential danger of being
polluted by anthropogenic
activity. Repair, restoration and
protection of these urban water bodies
will not only improve their health but
also provide livelihood opportunities to a
large number of people.
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Tabk 2. Polistion Index of Algal genera (AFL) of
Padda Cheruvu (A) and Safilguda Lake (B)

Table 3. Poltstion Index of Alzal spacies (API) of

Padda Cheruvu (A) and Safilguda Lake (B)

SNo Gems art| A | B SNof Algal Species ar| A | B
1| Anacystis Ly 1 | Arkistrodesmc fdea 3 [ 3] 3
2 Ankistrodesmus 2 2 2 5 o )
3 CHanydomona 4 4 - 2 Arthrecpira jannsri 3 3 -
- CHorella 3 3 - 3 Chilorellavidgaris 2 2 -
5 Clocteritom 1 1 - , o n " o
6 Cyclotella 1 1 ) - Cyclotella mensghiarianma 2 2 2
7 Euglena 3 3 - 5 Euglema viridis 1 1 -
8 Gomphonema 1 1 - 6 Euglema acic 6 6 .
S Lepocinelis 1 1 1 ; Gommoho d ) )
10 | Spiregwra 1 - - P ORI DOy AR -
11 | Melxira 1 1 - 8 Navicula oryprocsphala 1 1 1
2 | Micractinium 1 1 - i .
13 | Navicula 3| 3| 3 ¥ | S——— s || ®
14 | Nizzchia 3 3 3 10 | Oscillatorialimosa - - -
15 | Oscillaoria 3 5 5 11 | O:cillatoriaprinceps 1 1 1
16 | Pardorima 1 1 1 _‘ : ’ :
17 | Pharus 2 2 N 2 | Oscillatoria teruis 4 4 &
18 | Phormidium 1 1 - 13 | Pandorina morwn 3 3 3
.‘1,9 ?ﬂm ; ; f 14 | Scenedesmus quadricauda < < -
2 Arthrospirva 1 1 " 15 | Stigeodorium terue S 3 -
22 | Symedra 2| 2 - 16 | Snedrawna 3 3| -
Tt el B Total 46| 10
Score Description: Score Description:

<14 Low organic pollution;
15-19 Probable organic pollution and
=>20 High organic pollution

0-10 suggests lack of organic pollution;

11-15 indicates moderats pollution;
16-20 indicates probable high organic pollution;
21 or mora confirmed hizhorzanic pollution;

44-Theoratical maxinum
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