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Abstract: This investigation reports a comparative
account of algal flora of three wetlands of
Vadodara city for the first time namely, Harni,
Gotri and Manjalpur ponds. The preliminary study
of phytoplanktons in selected wetlands showed
marked difference in the composition and
distribution of various algal groups. A total of 30
algal species recorded, belonging to the four
clasess;
Chlorophyceae,
Bacillariophyceae,
Cyanophyceae and Euglenophyceae. Out of which,
Chlorophyceae found to be most dominated algal
group representing 10 genera.
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1. INTRODUCTION
Algae are an extremely diverse group of organisms
that make up the lower phylogenetic echelons of
the plant kingdom. They occur universally and
have great morphological diversity, ranging from
tiny unicells to huge kelps over 50m long. These
unicellular organisms have chlorophyll and
produce oxygen (O2) by immobilizing carbon
dioxide (CO2) in the atmosphere through
photosynthesis. Hence, known as phytoplanktons.
Microalgae contribute to approximately 50% of
global photosynthetic activity [14] and form the
basis of the food chain for over 70% of the world's
biomass [6].
During recent past, studies on algae have
emphasized their important role in ecosystem.
Algae constitute a major part of the chain of
aquatic life. The abundance of algae is determined
by the nature and composition of water viz., its
temperature, pH, specific moisture and sunlight,
oxygen content, amount of dissolved organic and
inorganic matter and various pollutants. However,
their distribution pattern, ecology, periodicity,
qualitative and quantitative occurrence differ
widely.
Wetlands are specialized ecosystems
which perform important ecological functions and
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are generally rich in their floristic and faunal
diversity as compared to many other ecosystems.
Wetlands constitute a vital link in the hydrological
cycle. They provide a multitude of services such as
purification and regulation of flows, fisheries,
habitat provisioning to plants, animals and microorganisms, providing opportunities for recreation
and tourism etc. The importance of wetlands
especially inland water resources like ponds, lakes,
rivers etc is that they help in replenishing
groundwater and sub-soil aquifers. Wetlands occur
extensively throughout the world in all climatic
zones and are estimated to cover about 6% of the
earth surface.
India harbors a substantial area of the
global wetlands. In India, there are more man-made
wetlands than natural ones to cater the needs of
potable water, domestic, agricultural and industrial
uses.
Space
Applications
Centre
(SAC)
Ahmedabad (2011) has estimated about 1,50174
sq. km i.e 6.9% of the total geographical area of
wetlands in the country and Gujarat contributing
highest amongst all states in India [7].
Of this, the extent of watery-lands in
Gujarat is about 34,350 sq. km (17.6% of the
state’s geographical area and 22.9 % of the national
wetlands). In other words, about one fourth of the
India’s fascinating wetlands are in Gujarat where
millions of colorful migratory and regional waterbirds decorate the landscapes.
In Gujarat state, there are very few
research reports on aquatic algal flora distribution
[5, 3, 8]. Particularly, algal flora with context to
Vadodara district is poorly documented in spite of
having good number of wetlands [12].
Phytoplanktons (Algae) are an important
basis of wetland food webs; and play a key role in
freshwater ecosystem as primary producer and also
support secondary productivity ([11, 13].However,
in the past a lot of research had been done
particularly, on ecological relationships of
biological organisms with physico-chemical
analysis of water. As well, they emphasized more
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on hydrological and limnological aspects rather
than focusing on taxonomic account.
Thus, the present investigation is a
preliminary step to explore the distribution of
freshwater algal flora of three wetlands; Gotri,
Harni and Manjalpur of Vadodara city.

2. MATERIALS AND METHODS
The selected wetlands were thoroughly surveyed
and four sampling stations were chosen for each
wetland (see Table 1) of Vadodara city. Water
samples were collected in morning between 7:00
am to 9:00 a.m. during three months February,
March and April 2016. Floating microalgae were
collected with a mesh net of size 25-30 microns
and the attached microalgae was collected by hand
or knife by scraping it from aquatic plants, stones,
rock, wood logs etc. Samples were collected in
cleaned acid washed plastic bottles and labelled
properly. Collected algal samples were divided into
parts; first half was preserved in 4% formalin and
Lugol’s iodine solution while second half ie., fresh
sample was observed under microscope.
Extraction of diatoms was done by
following recommended technique of Hot HCl and
KMnO4 method for identification upto species level
[4]. Algal identification was done by using
standard monographs [10, 2, 9, 1]. Photographs
were taken by digital camera attached to Nikon’s
phase contrast light microscope (at 400x, 1000x
dimensions).
3. RESULTS AND DISCUSSION
A total of 30 algal species belonging to 4 classes
namely, Chlorophyceae (12), Bacillariophyceae
(10), Cyanophyceae (6) and Euglenophyceae (2)
were collected from three wetlands in the present
studies (see Figure: 2, 3 and 4). Of all the selected
wetlands, the highest numbers of individuals were
present at Gotri and Manjalpur, followed by Harni.
Among the identified phytoplanktons, two species
of each from the following genera Ankristodesmus,
Scenedesmus, Nitzschia, Navicula and Synedra
were recorded. Table 2 shows the checklist of the
microalgal forms present at the study sites along
with their morpho-taxonomic characterstics.
In Gotri wetland, class Chlorophyceae was
found dominating and represented by 6 algal
genera viz., Chlamydomonas sp., Chlorella sp.,
Ankristodesmus sp., Gonium sp., Scenedesmus
quadriquada and Cladophora sp. followed by class

Imperial Journal of Interdisciplinary Research (IJIR)

Cyanophyceae, having 4 algal genera viz.,
Spirulina sp., Lyngbya sp., Oscillatoria sp. and
Microcystis
sp.
Diatoms
ie.,
class
Bacillariophyceae was represented by 3 algal forms
namely, Nitzschia amphibia, Navicula minusa and
Amphora ovalis whereas Class Euglenophyceae
was represented by only one algal genus, Euglena
sp.
In Harni wetland, 3 algal genera of class
Chlorophyceae
were
reported
namely,
Chlamydomonas
sp.,
Spirogyra
sp.
and
Ankristodesmus acicularis. Cyanophyceae showed
4 number of algal forms i.e., Oscillatoria sp.,
Nostoc sp., Gleocapsa sp. and Lyngbya sp. while
class Bacillariophyceae was represented by
Synedra ulna, Nitzschia palea and Navicula minusa
were representing diatoms. Euglenophyceae was
having two algal forms ie., Euglena sp. and
Trachelomonas sp.
In case of Manjalpur wetland, the class
Bacillariophyceae dominated the algal diversity
with 7 number of genera reported. Synedra acus,
Nitzschia palea, Navicula viridis, Navicula minusa,
Cyclotella sp., Coscinodiscus sp. and Gomphonema
parvulum. Chlorophyceae group was represented
by Chlorella sp., Chlamydomonas sp., Pediastrum
sp., Scenedesmus sp., Botryococcus sp. and
Actinastrum sp. whereas, Cyanophyceae was
represented by one algal genus, Oscillatoria sp.
Out of total 25 algal genera, only 3 were
found to be common in the selected wetlands. Blue
green alga, Oscillatoria sp., Green alga,
Chlamydomonas sp. and Diatom, Navicula minusa
were reported for the first time in these water
bodies.
From the observations, it became evident
that Chlorophyceae group is dominating in Gotri
and Manjalpur wetlands whereas only fewer green
algae genera were found in Harni wetland. The
reason will be the digging work undergoing in
Harni wetland for its restoration. On the other
hand, Cyanophyceae group was represented in
good numbers in Gotri and Harni wetands,
possiblily due to the addition of pollutants and the
surrounding area more prone to anthropogenic
activities. In contrast to this, Cyanophyceae group
was represented by only single genus ie.,
Oscillatoria sps. in Manjalpur wetland. Whereas
good numbers of green algae and diatoms were
found showing its high nutrient status as a result of
city drainage canal linking to it. The comparative
account of four major classes of algae with respect
to the each wetland is shown in Figure 1.
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Name of Wetland
Harni
Gotri
Manjalpur

Table 1. Morphometric details of study area
Area (Hectares)
Position
5.38.73
22o20’23.5’’ N
73o13’12.8” E
1.69.95
22o18’52” N
73o08’08” E
0.29.18
22o16’33” N
73o11’54” E

Status
Perenial
Perenial
Perenial

Table 2: Algal diversity, their morpho-taxonomy and presence at the study area.
Class

Genera

Morpho- taxonomy

Chlorophyceae
(Green algae)

Chlorella sp.

Cells spherical, chloroplast cup shaped or
laminate
Spherical, ovoid or elongated cells, 2 equal
flagella
Cells without mucilage envelope
Cells needle-shaped (acicular), straight

+

-

+

+

+

+

+
-

+

-

Colonies, 4 cells arranged in rows with
longitudinal axes, cells parallel
Coenobia flat, slightly curve or straight. 2-8
cells, chloroplast parietal with single
pyrenoid
Gonium sp.
Coenobia spheroid or ellipsoid
Spirogyra sp.
Chloroplasts spirally arranged and ribbon
like with conjugation tubes
Cladophora sp.
Filaments without akinetes
Botryococcus sp.
Irregular lumpy colonies
Actinastrum sp.
Cells forming radiating colonies, plates
containing varying no. of cells
Pediastrum sp.
A colonial form in the shape of flat green
plates
Bacillariophyceae Amphora ovalis
Axial field expanded in middle
(Diatoms)
Nitszchia amphibia Elongated cells with ends drawn out like
glass rods, having transverse fine striae
Nitzschia palea
Cells in valve view have parallel straight
sides and tapered ends often slightly knobbed
Navicula minusa
Central area not extending to margin,
ornamentations caused by punctae
Navicula viridis
Boat shaped in valve view, with sides curved
more gently and regularly
Synedra acus
Frustules elongated, straight needle shaped
with capitates poles
Synedra ulna
Frustules elongated, ends having clumps
Gomphonema
Frustules wedge shaped or clavate, larger at
parvulum
one end, transversely asymmetric
Cyclotella sp.
Cells with marginal row of striation and
central smooth zone
Coscinodiscus sp.
Valves
evenly
ornamented
with
intramarginal circle of spines
Cyanophyceae
Spirulina sp.
Filaments very long, homogenous, spirals
(Blue-green
narrow, compactly wound
algae)
Lyngbya sp.
Single trichome with sheath
Oscillatoria sp.
Trichomes without sheath
Nostoc sp.
Thallus rounded with pellicle
Microcystis sp.
Cells typically well packed into microscopic
colonies
Gleocapsa sp.
Sheath vesicular, in group
Euglenophyceae
Euglena sp.
Cells fusiform, cylindrical, gradually
narrowing, attaining different shapes
Trachelomonas sp. Cells enclosed in lorica
“+” = presence of algae and “-” = absence of algae

+

-

-

-

-

+

+
-

+

-

+
-

-

+
+

-

-

+

+
+

-

-

-

+

+

+

+

+

-

-

+

-

-

+

-

+
-

+

-

-

+

-

-

+

+

-

-

+
+
+

+
+
+
-

+
-

+

+
+

-

-

+

-

Chlamydomonas
sp.
Ankristodemus sp.
Ankristodesmus
acicularis
Scenedesmus
quadricauda
Scenedesmus sp.
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Figure 1. Comparative account of algal diversity (class-wise) in three selected wetlands.

Figure 2. Chlorophyceae (Green algae)
(a). Scenedesmus quadricauda (b). Pediastrum sp. (c). Gonium sp. (d). Cladophora sp. (e).Chlorella sp.
(f). Chlamydomonas sp. (g). Scenedesmus sp. (h).Botryococcus sp. (i). Ankristodesmus sp.
(j). Actinastrum sp. (k). Spirogyra sp. (l). Ankristodesmus acicularis
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Figure 3. Bacillariophyceae (Diatoms)
(a). Coscinodiscus sp. (b). Amphora sp. (c). Nitzschia palea (d). Synedra acus (e). Navicula minusa
(f). Navicula viridis (g). Gomphonema parvulum (h). Nitzschia amphibian (i). Synedra ulna
(j). Cyclotella sp.

Figure 4. Cyanophyceae (Blue green algae) and
(a). Spirulina sp. (b). Oscillatoria sp. (c). Nostoc sp. (d). Lyngbya sp. and Microcystis sp. (e).Gleocapsa sp.
Euglenophyceae (Euglenoids)
(a). Trachaelomonas sp. (b). Euglena sp.
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