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ABSTRACT
The ecological study of the sewage stabilization pond of HEC area, Hatia, Ranchi has been
taken for the first time in this area. Studies were conducted to determine the occurrence and
abundance of cyanobacteria in relation to physico-chemical characteristics of sewage pond. It
assumes significance of algae mostly cyanobacteria can be used as bioindicators of water pollution
in different water habitat of the area. Increased eutrophication from domestic effluent, sewage
promotes the development of algal bloom. This study indicates the maximum occurrence and
abundance of Microcystis, Oscillatoria, and phormidium spp. in all sites of the sewage pond. The
-1
-1
physico-chemical analysis shows maximum nitrogen up to 35.4 mg l , 4.8 mg l phosphate, 147.131
-1
mg l chloride and alkaline nature of water throughout the year favour the growth of cyanophycean
members and promote algal bloom formation of Microcystis aeruginosa, O.princeps and O.tenuis in
this pond.
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INTRODUCTION
The capital city of state Jharkhand, Ranchi
lies between 22º30’ N - 23º30’ N latitude and 85º E
-86º E longitude. It is located at an altitude of 654
meter above sea level experiences subtropical
climate, which is characterized by hot summer
from March to June and well distributed rainfall
during southwest monsoon from mid of June to
September and the annual average rainfall is about
1530 mm. The winter season is marked by cold
weather during the month of November to mid
February.
The ecological studies of water bodies has
gained immense important in recent year because
of multiple use of water for human consumption,
agriculture and industry resulting in most
spectacular hydrobiological changes occurred in
water system. The use of algae as indicator of
water quality and pollution has been emphasized
by Venkateswarulu (1981) and Kant (1985) who
studied algae as indicator of organic pollution.
Some workers have emphasized the relationship of
whole group of algae to pollution studies (palmer,
1969). Algae are directly affected by chemical
water containing major nutrients such as
phosphorus and nitrogen. In presence of excess
nutrients algae are capable of rapid growth and
multiplication if, not restricted the condition may
lead to population shift and dominance of algal
bloom, which is indicative of deterioration of water
quality as seen in present investigation.
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Cyanobacteria are the pioneer oxygenic,
gram negative photosynthetic prokaryotes spread
in almost all conceivable habitats. Utilization of
cyanobacteria for environmental cleaning is
already an emerging area since cyanobacteria
metabolize the pollutants or detoxify and degrade
them or accumulate and absorb them
(Subramanian and Uma1998).There have been
positive result to such utility programmes in
research done with heavy metals and xenobiotics.
A large number of cyanobacteria have been
reported to bind a variety of heavy metals to
different extents. The role of various by
cyanobacteria biosorption in the removal and
recovery of heavy metal(s) has been well reviewed
and documented (Stratton, 1987; Volesky, 1990;
Wase and Foster, 1997; Greene and Darnall, 1990;
Gadd 1988).
MATERIAL AND METHODS
The Study Area
In the present investigation a sewage
stabilization pond of Heavy Engineering
Corporation area located at Hatia, Ranchi which
receives mainly domestic and municipal waste
including soap, detergent and sewer waste from
residential quarter area were monitored seasonally
in year 2009-2010.Agricultural fields are present at
the north and eastern edges of the pond whereas
the western and northern edges have human
settlements.
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Sampling &Analysis of Cyanobacteria
The algal specimens were collected regularly from
floating habitat, attached with some submerged
plants and growing on side walls of pond
periodically throughout the year. The collected
specimens were brought to the Algal
Biotechnology Laboratory, University department
of Botany, Ranchi University, Ranchi; carefully
washed and preserved in 4%formaldehyde
solution. Temporary Mounts of algal specimen
were prepared with suitable stains and observed
under compound microscope (ALCO AM-35).
Micrometric measurement with the help of stage
and ocular micrometer has been taken & Camera
Lucida
diagrams
were
made
for
the
morphtaxonomical identification with the help of
standard monographs, available research papers
and publication and the keys given by Desikachary
(1959). Some microphotographs of dominant

forms were also taken by a digital camera.

RESULTS AND DISCUSSION
The pond was full of algal growth and during the
course of present observation 60 taxa of algae
belongs to different classes of Chlorophyceae,
Euglenophyceae,
Bacillariophyceae
and
cyanophyceae has been observed. This study
mainly restricted to cyanophyceae taxa
observation a total number of 28 blue green algae
taxa were collected from the pond (Annexure 1Figure of Cyanobacteria). Microcystis aeruginosa,
was found as permanent bloom throughout the
study period and in maximum in summer and rainy
seasons, but decreased in winter. On the other
hand Oscillatoria acuta, O.annae, O.princeps and
O.tenuis were common water bloom algae during
winter. It is interesting to note that Anabaena flosaquae, Spirulina, Lyngbya , showing their
abundance throughout study period (Table 2).
Physico-chemical properties of water
during summer, rainy and winter seasons are

presented in (Table 1).The maximum population of
blue green algae observed during winter season
but with the advent of summer season, there was a
very slight decrease in the species population
occurrence. in the beginning of rainy season there
was sudden fall in cyanophycean member due to
increase level of water ,growth of grass which
spread over the pond and algal mat where slightly
disappearing with high number of the total
dissolved solid count(4896 mg/l) Compare to
winter (4116mg/l) and summer with (2740mg/l).
The temperature of water bodies also determines
the cyanophycean species population in this
present investigation the population of
cyanophyceae decrease with an increase in the
water temperature. the pH of the pond nearly
alkaline and there were no significant increase in
pH during all study season ,this also support and
growth of blue green algae round the year.
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Analysis of Physicochemical Parameters: The
samples were used for the analysis of physicochemical factors according to the standard
methods referred to under:
1. Temperature- I.S: 3025(Part -9):1984
2. pH- I.S: 3025(Part-2):1983 RA 2002
3. Colour- I.S: 3025(Part-4)1983 RA 1996
4. Total dissolved solid- I.S: 3025(Part-17)1984
5. Chloride –I.S:3025(Part-32):1986& ASTM D51289(Reapproved 1999)Test method –B
6. Total hardness –I.S: 3025(Part-21):1983 RA
2002 Edition 2.1(2001-02)
7. Calcium –I.S: 3025(Part-40):1991
8. Alkalinity –I.S: 3025(Part-23)1986 RA-2003
9. Acidity –I.S: 3025 (Part-22):1986
10. Nitrate –I.S: 3025(Part-34):1980
11. Phosphate- I.S: 3025(Part-31):1988
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Alkalinity (10.8 mg/l, 12mg/l, and 10.4mg/l) and
hardness (44.8 mg/l, 14.4 mg/l, 26.88 mg/l) in
summer, rainy and winter season respectively,
indicates the trend of the water body is
eutrophicated. The species of oscillatoria having 9
species observed out of 5 species of oscillatoria are
most dominant including Phormidium Sp,

Microcystis aeruginosa, and Anabaena flos-aqua,
Merismopedia Sp., were also seen dominant and
observed during all seasons of study. It can be also
concluded that low quantity of chloride content,
magnesium and calcium hardness, high quantity of
dissolved solids, acidity of water bodies, alkalinity
in winter seasons enhance the growth of blue
green algae.

Table-1: Seasonal variation in the physico-chemical characters of pond water during the year 2009 -2010.
(All values are in mg l-1 except temperature, colour and pH,*average value of two consecutive years,
number of sample =5)
Parameters

Summer 2009-10*

Rainy 2009-10*

Winter 2009-10*

Temperature(C)

30.5

27.7

24.5

pH

7.71

7.21

7.51

Brownblack

Darkbrown

Greenish black

2740

4875

4116

147.13

22.74

100.22

36.8

11.84

25.6

Total hardness

40

14.4

26.88

Magnesium

3.2

2.56

1.28

Alkalinity

54

120

104

Nitrate

35.4

28.2

33.3

Phosphate

4.8

0.7

2.6

8

36

40

Colour
Total dissolved solid(TDS)
Chloride
Calcium hardness

Acidity

The abundance of Microcystis spp in the
ponds was probably due to the availability of
nutrients through sewage disposal, phosphate,
detergent and high level of nitrogen. It can be
linked to the work of Sa’ad and Antane (1978) who
showed that N and P increases the growth of
Microcystis spp. Rai and Kumar (1976) reported
that the genus Oscillatoria has been found to be
very tolerant to pollution which frequently inhabits
the polluted water. Similarly, Singh et al., (1969)
found Oscillatoria and Phormidium were the most
dominant genera in sewage. Present study also
confirmed their observation as Oscillatoria and
Phormidium along with Lyngbya were found
dominating in this study period. Mahadev and
Hosmani (2004, 2005) have studied the community
structure of cyanophyceae in two polluted lakes of
Mysore city.
They have found that cyanophyceae are
highly tolerant organisms and prefer to grow at
slightly alkaline conditions. Johnson (2006) has
studied algal flora of Banjara and Nadimi lakes and
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found that both the lakes are eutrophic and are
dominated by cyanophycean and Bacillariophycean
members. Vishnoi and Srivastava (2006), have
reported the algal taxa from alkaline pond of Gura
Vishnoiyan near Jodhpur, Rajasthan. The physicochemical parameters change throughout the year,
which shows a diverse pattern of distribution of
algal flora. According to these workers, the species
and strains of Anabeana, Aphanizomenon,
Microcystis, Nostoc, Anabaena and Oscillatoria are
the common toxic bloom algae in eutrophic and
hyper eutrophic water bodies all over the world.
Therefore algal diversity can be used as biomonitor
of organic pollution.
The algal diversity of this sewage pond can
be used as biomonitor of organic pollution load in
other water habitat of the area. Thus, from the
forgoing observations and those of others
presented in support, it is clear that polluted water
is most favourable for the formation of algal
bloom.
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Table 2:-Showing Cyanophyceae distribution in different seasons (+++= dominant, ++ = less prevailing, - =
not observed).
Name of Cyanophyceae taxa
Summer season
Rainy season
Winter season
2009
2010
2009
Family-Chroococaceae
1.
2.

Microcycystis viridis
M.aeruginosa

3.

M.flos-aquae

4.

Chorocoocus turgidus

5.

Merismopedia minima

6.

Spirulina platensis

7.

S.laxissisma

8.

S.subtillissima

9.

S.gigantea

10.

Osillatoria annae

11.
12.

O.subbrevis
O.princeps

13.

O.proboscidea Gomont

14.

O.chalybea(Mertens)

15.

O.proteus

16.

O.tenuis

17.

O.pseudogeminata

18.

O.rubescens

19.

O.acuta

20.

Phormidium fragile

21.

P.pachydermaticum

22.

P.retzii

23.

Lyngbya martenianu

24.

Microcoleus spp.

25. Cylindrospermum musicola
26.

Nostoc linkia

27.

Anabaena variablis

28.

Anabaena flos-aquae
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Annexure 1

Figure 1: Microphotograph of cyanobacteria observed during study period
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