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Abstract

Phytoplanktons especially algae in aquatic ecosystems, are an important component of biological monitoring programs for
evaluating water quality. They are suited to water quality assessment because of their nutrient needs, rapid reproduction rate, and
very short life cycle. Algae are valuable indicators of ecosystem conditions because they respond quickly both in species
composition and densities to a wide range of water conditions due to changes in water chemistry. For example, increases in water
acidity due to acid-forming chemicals that influence lake pH levels, as well as heavy metals discharged from industrial areas,
affect the composition of genera that are able to tolerate these conditions. During the present piece of work, efforts has been made
to evaluate algae from Salim Ali Lake in Aurangabad.
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Introduction

In lakes and reservoirs, symptoms of eutrophic
situations are the late summer cyanobacteria surface
blooms that occur when the water is thermally
stratified, sunlight intensity is high, there is a period of
mild weather (low turbulence and calm winds) and the
N:P ratio is low. Eutrophic lakes displaying blue-green
blooms are often shallow and support high densities of
cyanobacteria that form unsightly and potentially toxic
surface scums. Of primary importance from an
ecological and public health perspective is the
abundance of nutrients containing nitrogen (N) and
phosphorus (P) that flow into lakes, reservoirs, streams
and rivers resulting in eutrophic conditions (USEPA).
The N:P ratio often determines which algae genera are
dominant, present or absent in these nutrient-affected
water bodies.

Sources of the inorganic compounds that contain these
elements include household laundry detergents,
commercial fertilizers used for lawns and agriculture,

and storm water runoff, along with organic pollution
from sewage-related sources including leaky septic
tanks and livestock waste. Lakes and reservoirs that
receive these sources of pollution periodically, or
chronically, display high densities of algae growth
resulting in blooms of nuisance and/or toxin-
producing genera. Microscopic analysis of water
samples collected from lakes, streams and other bodies
determines the diversity and density of algal species
and provides potentially useful early warning signs of
deteriorating conditions.

Because of their nitrogen-fixing ability, cyanobacteria
blooms usually occur when the N:P ratio is low, with
phosphorus as the limiting factor for their growth and
reproduction. However, when N:P ratios are high,
chlorophytes (green algae and flagellates), along with
diatoms, are often the dominant genera. In the various
Palmer genus indices, groups of green algae and
diatom genera are separated into categories that reflect
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different trophic conditions. These categories include
clean water algae, nuisance algae that can clog the
screens of intake pipes from drinking water reservoirs,
and algae that affect the water’s taste and odor.
Another group of algae is associated with municipal
sewage treatment plants and is present in large
densities in sewage stabilization ponds (lagoons). This
group thrives in organically polluted waters rich in
nitrogen and phosphorus, and is used as a biological
indicator of organic pollution.

Several processes have been developed to treat
municipal sewage including trickling filters, activated
sludge systems and lagoon systems. Lagoons employ
organic pollution-tolerant algae as a biological
component that helps change the primary waste into a
secondary effluent before releasing it to receiving
waters. These algae extract nitrates, ammonia and
phosphates present in sewage wastewater and
assimilate them into the living algae cell. Pollution
algae are often encountered in lakes, streams,
reservoirs and rivers influenced by sewage from leaky
septic systems, manure, and industrial processes that
result in the discharge of organic wastes. This group of
algae is also occasionally present in ponds and storm
water retention structures where they may develop
large blooms.

Materials and Methods

Phytoplankton Sampling and Analysis

For the analysis of seasonal variation of
phytoplankton, 40 litre of the surface water (< 0.5m)
samples were taken from each stations, bimonthly
over a period of 3 years from February 2007 to
January 2010. Phytoplanktons were collected by
filtering water through plankton net made up of
bolting silk (No: 25, Mesh size 40μm). The final
volume of the filtered sample was 100 ml which was
transferred to plastic bottle and labelled mentioning
the time, date and place of sampling. The samples
were preserved on the field with 2 ml of 4% formalin
and added Lugol’s iodine solution @1ml/100 ml of
sample to arrest cell activity, for sedimentation and
better staining. The sample bottles were then
transported to the laboratory for plankton analysis and
the preserved sample was reduced to 10 ml. 1ml was
pipetted out from the 10 ml (after it has been shaken)
and qualitative and quantitative estimation of
phytoplankton was carried out with the help of
‘Sedgwick Rafter’ counting cell under an optical
microscope (100x magnifications) (Trivedi and Goel,
1984). The systematic identification of the

phytoplankton up to the level of species was done
adopting the standard keys of Desikachary (1959),
Edmondson (1959), Whitford and Schumacher (1973),
Prescott (1973), Palmer (1980) and Anand (1998).
Average of 10 replicates for each sample was taken
into account and the density of phytoplankton was
expressed in number of organisms per litre.

The quantitative analysis of planktonic organisms was
carried out using Sedgwick Rafter plankton counting
cell A.P.H.A (1985). The number of plankton per ml
of the concentrate was calculated by using the
formula:

Where,
C= no. of organisms counted
A= area of the field
D= depth of the field (mm)
(S-R depth of = 1mm)
F=no. of fields counted

Results and Discussion

The two Palmer Algae Pollution indices (one listed by
genera, the other by species) were compiled from
reports number of authors, and rank the genera/species
most often encountered in waters with high rates of
organic pollution. The algae are assigned a pollution
index value of 1-6. When microscopic analysis shows
that these alga genera are present at a density of 50 or
more individuals in a 1ml sample, their index value is
recorded. Following analysis, the values are totaled. A
score of 20 or more is regarded as confirmation of
high organic pollution in the water body. Scores from
15-19 indicate probable organic pollution. Some of the
more common pollution-tolerant genera encountered
in Salim Ali Lake include: Chlamydomonas,
Desmodesmus (Scenedesmus with spines), Euglena,
Nitzschia,Oscillatoria, Pandorina, and Phacus.

In Salim Ali lake these blooms frequently involve a
combination of relatively few cyanobacteria genera
present at any particular time. Scum-forming blooms
often consist of planktonic genera that contain cellular
gas vacuoles and heterocytes. Gas vacuoles are
responsible for cellular and colonial buoyancy that
enables cyanobacteria to out-compete other algae for
the available sunlight while heterocytes are
responsible for nitrogen fixation. Benthic genera that
form mats on the sediment and lack gas vacuoles
dislodge in large clumps, float to the top of the water
column and also form unsightly, scum-like water
conditions.
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A.Salim Ali Lake B. Algal growth

C.Water bloom D. Phytoplanktons

In high densities, cyanobacteria are an undesirable
component of freshwater ecosystems because they can
produce hepatotoxins and neurotoxins that are
ecological and public health concerns. Toxin-
producing blooms may disrupt lake food webs by
killing fish, birds and zooplankton and can be
responsible for hypoxia conditions that follow bloom
die-offs. Toxic blooms can also restrict recreation like
swimming, fishing and pet-related activities.
Additionally, toxins produced from blooms can pose
problems for households that get their drinking water
from lakes and reservoirs. To protect human health
from exposure to toxic blooms, local and state
jurisdictions have implemented programs that monitor
lakes for these toxin producers. During laboratory
analysis, heterocyte-containing blue-green genera
including Dolichospermum (planktonic Anabaena),
Aphanizomenon and Gloeotrichia are frequently found
in scum samples collected by lake volunteers. The
heterocyte-lacking genera Lyngbya, Microcystis,
Oscillatoria, Phormidium, Planktothrix, and
Woronichiniamay also be encountered. Less
frequently, other genera like Arthrospira may be
responsible for bloom situations. Additionally,
cyanobacteria blooms are often accompanied by green
algae including Botryococcus, Chlamydomonas,

Cladophora, Lepocinclis (some Euglena), Spirogyra
and diatoms associated with eutrophic conditions:
Navicula, Nitzschia, Melosira and others.

Conclusion

Nutrient-related pollution significantly impacts
drinking water supplies, aquatic life, and recreational
water quality by supporting excessive algae growth.
Nutrients reach water bodies through agricultural and
urban runoff, sewage discharges and detergents
containing phosphorus. Laboratory microscopic
analysis, which reveals the composition and density of
the algal flora present in a water body, is an important
component of monitoring programs and is valuable in
determining diverse trophic conditions. In addition to
cyanobacteria, the populations and species diversity of
green algae, flagellates and diatoms, which reflect
different trophic conditions, are important indicators
for evaluating water quality. The indices developed by
Palmer are useful analytical tools for assessing non-
eutrophic and eutrophic water conditions by
categorizing algae that are present or absent in various
aquatic environments.
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