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Abstract

Objectives: Arulmigu Sri Thiyagarajaswamy Temple, Thiruvottiyur, Tamil Nadu has a tank which is unexplored for its algal
flora. Thus an attempt has been made to study the diversity of algae. Methods: Water samples were randomly collected
in plastic bottles from different sites of the tank. Samples were also collected by scrapping the steps of the temple tank
to get the epilithic algae. Habitat was checked for its pH and Temperature. Samples were brought to the laboratory and
preserved in 4% formalin for further studies. Observation and documentation of the algae was done using HOVERLABS
Research Photo Microscopic Unit. Findings: In the present study a total number of 28 genera 39 taxa belonging to the
three different Classes namely Cyanophyceae, Chlorophyceae and Bacillariophyceae were recorded. Maximum number of 9
taxa was observed from the family Scenedesmaceae of Chlorophyceae. It was interesting to note that 16 families had only
a single taxon. The result clearly shows that the temple tank has rich algal flora and greater diversity. Applications: This
study divulges that the temple tanks are one of the best habitats for microalgae. Hence the algal diversity can be used for

determining the pollution level of such tanks.
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1. Introduction

Arulmigu Sri Thiyagarajaswamy - Vadivudai Amman
Temple is one of the ancient temples of Lord Shiva,
located at Thiruvottiyur in the northern part of Chennai,
the capital city of Tamil Nadu State, The temple has been
in vogue from Pallava times of 7th century, who was great
patron on temple architecture of South India. Later, dur-
ing 11th century it was expanded by Chola kings. It has a
five tiered gateway tower, a tank, and the overall temple
area covering one acre.

In India, temples are developed as the centres of civili-
zation which are invariably associated with temple tanks.
Since ancient era the construction of water storage has
been very essential part in Indian Temple architecture
and it became an art form'. The devotees consider the
water in the temple tanks as holy water and believe that it

*Author for correspondence

wash away all their sins®. The temple tank is also known
as pushkarinis, kalyani, kunda, sarovara, tirtha, talab,
pukhuri, etc. in different languages and regions of India.
They are peculiar and often mentioned either on account
of their shape, size or religious sanctity. Water sources for
these temple tanks are rain water apart from the water
used for cleaning the temple premises and for ritual pur-
poses. It is very interesting that the used water has been
channelled to the temple tank, stored and reused. Since
the water contains organic or inorganic materials used
in rituals it is rich with nutrients. The tanks are always
open with ambient light, serves as one of the best places
for algal growth. Such condition prevails in Arulmigu Sri
Thiyagarajaswamy temple, where water used in the rituals
reaches the temple tank located inside the temple.

Algae are the primary producers in most of the aquatic
ecosystems and the organisms like zooplanktons, small and
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larger fish serves as primary and secondary consumers thus
forming a complete food chain. The environmental pollu-
tion can be measured using the phytoplankton community
because they are the best indicators®. When the algal spe-
cies diversity is rich it indicates that the nutrient level is
high and there is no eutrophication**. Eutrophication can
be measured by studying the phytoplankton population of
the water bodies®. Presence of pollution tolerating algae
like Oscillatoria, Spirogyra, Scenedesmus, Pinnularia,
Gomphonema and Euglena can be used as the pollution
indicator”. Many algae occur according to the variations
in the resources and the struggle for space and nutrients
between and among themselves®2.

In Tamil Nadu there is 2359 Temple tanks'®. The
early work carried in temple tanks focusing algal diver-
sity are notable!¢. Contemporary studies of temple
tanks for the diversity of algae in Chennai metropolitan

Entrance of temple

City includes AdhikesavaPerumal temple (Chindaripet),
Dhandeeswarar temple (Velachery), Jaganatha Perumal
temple (Thirumalisai), Kabaleeshwarar temple (Mylapore),
Kandhakottam (Parrys), Karuneeshwarar Temple (Saidapet),
Marutheeswarar temple (Thiruvanmiyur), Parthasarathy
temple (triplecane), Thiruneermalai temple (Pallavaram),
Vaidheeswarar temple (Poonamalle) and Velveshwarar tem-
ple (Valasarawakkam). The present study focused to explore
algal diversity of Arulmigu Sri Thiyagarajaswamy temple
tank, Thiruvottiyur, Chennai, India.

2. Materials and Methods

2.1 Collection Site

The algal samples were collected from Arulmigu Sri
Thiyagarajaswamy temple tank, Thiruvottiyur, located

Figure 1. Arulmigu Sri Thiyagarajaswamy temple — study area.
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Map 1. Shows the collection site (Google maps).
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around 12 km north from the Chennai city, the state
capital of Tamil Nadu, India in Figure 1. The geographi-
cal coordinates of the collection site is 13° 9°40.85»N;
80°17’57.74»E in Mapl.

2.2 Collection, Observation and
Identification

Water samples were randomly collected in plastic bottles
from different sites of the tank in July 2015. Samples were

also collected from the steps by scrapping with the scalpel
to get the epilithic algae. The pH of the water and water
temperature were noted down. The water available in the
tank was green in color, and the water level was moderate.
Samples were brought to the laboratory and preserved in
4% formalin for further studies. Observation and docu-
mentation of the algae was done using HOVERLABS
Research Photo Microscopic Unit.

Table 1. Algal diversity of Arulmigu Sri Thiyagarajaswamy temple tank.

S. | Class Family Name of the Species

No

1 | Cyanophyceae Aphanizomenonaceae | Anabaenopsis circularis

2 Merismopediaceae Merismopedia minima

3 Microcoleaceae Microcoleus chthonoplastes
4 Oscillatoriaceae Lyngbya birgei

5 Oscillatoria acuminata

6 Oscillatoria curviceps

7 Oscillatoria princeps

8 Phormidium ambiguum

9 Phormidium purpurascenhs
10 Nostacaceae Nostoc humifusum

11 | Chlorophyceae Chlorellaceae Chlorella conclomerata

12 Closteriaceae Closterium dianae

13 Desmidiaceae Cosmarium nitidulum

14 Hydrodictyaceae Pediastrum duplex

15 Pediastrum tetras

16 Tetraedron trigonum

17 Radiococcaceae Radiococcus nimbatus

18 Scenedesmaceae Desmodesmus armatus

19 Scenedesmus bijuga

20 Scenedesmus dimorphus
21 | Chlorophyceae Scenedesmaceae Scenedesmus incrassatulus
22 Scenedesmus longus

23 Scenedesmusobliquits

24 Scenedesmus obtusus

25 Scenedesmus quadricauda
26 Scenedesmussmithii

27 Selenastraceae Ankistrodesmus falcatus
28 Kirchneriella contorta

29 Selenastrum gracile

30 Ulotrichaceae Ulothrix zonata

31 Uronemataceae Uronema elongatum

32 Oedogoniaceae Oedogonium microgonium
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33 | Bacillariophyceae | Bacillariaceae Hantzschia amphioxys
34 Nitzschia palea

35 Cymbellaceae Cymbellaturgida

36 Gomphonemataceae Gomphonemaparvulum
37 Catenulaceae Amphora proteus

38 Cocconeidaceae Cocconeis placentula

39 Stephanodiscaceae Cyclotella glomerata

Identification was done using standard Monographs

and various published research articles'”2.

3. Result and Discussion

The pH of the water was recorded as 7.5 and water temper-
ature - 26°C. A total number of 28 genera and 39 species
were recorded from Arulmigu Sri Thiyagarajaswamy
temple tank belonging to three major Classes namely,
Cyanophyceae, Chlorophyceae, and Bacillariophyceae in
Table 1. The hierarch for the overall percentage of algal
diversity falls as Chlorophyceae (56.41%) >Cyanophyceae
(26%)>Bacillariophyceae (17.94%) in Figure 2.

Algal Diversity of study area
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Figure 2. Algal Diversity of study area.
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Figure 4. Chlorophyceae — family.
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Figure 5. Bacillariophyceae - family.

3.1 Chlorophyceae

The result of Arulmigu Sri Thiyagarajaswamy temple
tank reveals that the Class Chlorophyceae was repre-
sented by the highest number of fourteen genera with
twenty two species Plate 1 f — 1. Ten families were
recorded under the Class Chlorophyceae in Figure 4.
The families Chlorellaceae, Closteriaceae, Desmidiaceae,
Radiococcaceae, Ulotrichaceae, Uronemataceae and
Oedogoniaceae were represented by single genus and
species. The family Selenastraceae and Hydrodictyaceae
shows equal number of three species each. The genus
Scenedesmus of Scenedesmaceae was recorded with
maximum number of species. Chlorophyceae plays an
important role in fresh water ecosystem as most of the
members are found to be ecologically important®. The
highest diversity of Chlorophyceae indicates relatively
good health of water as suggested? in the river Shivnath.
The presence of Scenedesmus in abundance can be con-
cluded that the water body has high amount of organic
nutrients”. The occurrence of rich algal flora results gen-
erally at a place with high level of nutrient together with
favourable environmental conditions.

3.2 Cyanophyceae

In the present study Cyanophyceae was found to be the
second largest Class with seven genera and ten species
Plate 1. a - e. Further, Cyanophyceae was represented
by five families in which Oscillatoriaceae has the highest
number of representatives with three genera and six spe-
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Plate 1. Most Abundant Algal Species — Arulmigu Sri Thiyagarajaswamy Temple Tank.
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a. Anabaenopsis circularis, b. Oscillatoria acuminate, c. Oscillatoriaprinceps, d. Phormidiumpurpurascenhs,
e. Nostochumifusum, f. Cosmarium nitidulum, g. Pediastrum duplex, h. Pediastrum tetras, i. Radiococcus nimbatus
j. Desmodesmus armatus, k. Scenedesmussmithii, 1. Ankistrodesmus falcatus, m. Hantzschia amphioxys,

n. Cymbellaturgida, o. Amphora proteus, p. Cyclotella glomerata.

cies. Therest of the families namely Aphanizomenonaceae,
Merismopediaceae, Microcoleaceae and Nostocaceae
were all represented by a single genus with one species
each in Figure 3. Cyanobacteria are common in many
freshwater bodies, where nitrogen (N) fixation by these
organisms helps to maintain phosphorus (P) limitation
of primary productivity>. BGA are considered to be one
of the remarkable groups of photosynthetic plant forms.
According to* Microcystis is one of the main pollutants
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producing Blue Green Algae. Microcystis bloom is com-

mon phenomena observed in the tropical fresh water
bodies*.

3.3 Bacillariophyceae

In the investigation of Arulmigu Sri Thiyagarajaswamy
temple tank hasbeenrecorded with seven generaand seven
species under six families of the Class Bacillariophyceae
Plate 1.m - p. Bacillariaceae was only family with two spe-
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cies whereas other families Cymbellaceae, Gomphonem
ataceae, Catenulaceae, Cocconeidaceae and Stephanodis
caceae were all represented by single genera each with
one species in Figure 5. The quality of water is generally
assessed with the presence of Diatoms. Studies using dia-
tom assemblages to predict environmental changes slowly
progressed in India through the works of®3*' made an
attempt to assess organic pollution using diatom species.
In’ has listed the algae with special reference to pollution
index.

Biomass and community composition of phyto-
plankton is important to understand the structure and
dynamics of an ecosystem?®?. The present investigation
had an objective to explore algal diversity of Arulmigu
Sri Thiyagarajaswamy Temple Tank. Fresh water and the
biodiversity it supports is of vital importance to all life*>3*.

The results divulge that the study area has greater
diversity of algae. Clean water support immense diver-
sity of organisms, whereas polluted water would just
yield a few organisms, with one or few dominant forms®.
Generally high species diversity results from low level of
pollution. Arulmigu Sri Thiyagarajaswamy temple tank
was recorded with great algal diversity showing that the
water is not polluted.

4. Conclusion

Arulmigu Sri Thyagarajarswamy Temple tank has
been studied for its algal flora for the first time 39 spe-
cies belonging to three major classes were recorded. It
accounts 28 genera with sensible species diversity and
the family Scenedesmaceae of Chlorophyceae showing
greater abundance.

5. Acknowledgement

We extend our sincere thanks to all the officials at
Arulmigu Sri Thyagarajar - Vadivudai Amman Temple
for giving permission to take sample from the temple
tank and also providing us with books and other materi-
als related to the history of the temple.

6. References

1. Tadgell Christopher. The History of Architecture in India.
London: Phaidon Press, 1990.

2. Sulabha V, Prakasam VR. Limnological Feature of
Thirumullavaram Temple Pond of Kollammunicipalty,

B ¢ | Vol 10 (13) | April 2017 | wwwindjst.org

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Kerala, Journal of Environmental Biology. 2006 May;
27(2):449-51. PMid:17436542.

Hosmani SP, Bharathi SG. Use of Algae in Classifying Water
Bodies, Phykos. 1982; 21:48 - 55.

Ajayan
Phytoplankton Population of Ananthapura Temple Lake of
Kasaragod, Kerala, Insight Bot. 2013; 3(1):6—-14. Crossref.
Kumar A, Sahu R. Diversity of Algae (Cholorophyceae) in
Paddy Fields of Lalgutwa Area, Ranchi, Jharkhand, J. App.
Pharm. Sci. 2012 Nov; 2(11):92-95.

Hegde GR. Limnological Studies of Temple Ponds of
Dharwad, Karnataka State, Proc. Nat. Symposium, Past,
Present and Future, 1988, 247-52.

Palmer CM. A Composite Rating of Algae Tolerating
Organic Pollution, J. Phycol. 1969; 5:78-82. Crossref.
PMid:27097257.

Tilman D. Resource Competition and Community

KV, Selvaraju M, Thirugnanamoorthy K.

Structure, Princeton University Press, Princeton: New
Jersey, 1982. PMid:7162524.

Ramachandr TV, Sajina K, Supriya G. Lipid Composition
in Microalgal Community under Laboratory and Outdoor
Conditions, Indian Journal of Science and Technology.
2011;4(11):1488-94.

Tamil Nadu’s Temple Tanks Hold Key to Water Recharge.
Date accessed: 01/11/2015. http://www.downtoearth.org.
in/news/tamil-nadus-temple-tanks-hold-key-to-water-
recharge-34389.

Iyengar MOP. Algal Problems Peculiar to the Trophics with
Special Reference to India, Proc. 25th Indian Congress.
1939; 4:1-8.

Bai J, Lakshmi D. The Phytoplankton Flora of a Few Tanks
in Madras and their Unique Phycobiocoenoses. In: M.K.
Durga Prasad and P. Sankara Plchiya (eds.), Inland Water
Resource of India. 1999, p.1-595.

Maya S. Pollution Assessment of Selected Temple
Tanks of Kerala, Nature Env. Polln. Technology. 2003;
2(3):289-94.

Subha TS, Chandra S. Temple Tanks, their Status and Algal
Biodiversity, Indian Hydrobiology. 2005; 7:123-27.

Anuja ], Chandra S. Studies on Fresh Water Algae in
Relation to Chemical Constituents of Thiruneermalai
Temple Tank Near Chennai, India-I. Int. J. Curr. Sci. 2012;
4:21-29.

Sankaran B, Thiruneelagandan E. Microalgal Diversity of
Parthasarathy Temple Tank, Chennai, India, Int. J. Curr.
Microbiol. App. Sci. 2015; 4(4):168-73.

Prescott GW. Algae of the Western Great Lakes area,
Cranbrook Inst. Sci. Bloomfield Hills, 1951, p. 946.
Desikachary TV. Cyanophyta, Indian Council of
Agricultural Research, New Delhi, 1959, p. 686.

Philipose MT. Chlorococcales. Indian Council of
Agricultural Research, New Delhi, 1967, p. 1-365.

Indian Journal of Science and Technology


https://doi.org/10.5567/BOTANY-IK.2013.6.14
https://doi.org/10.1111/j.1529-8817.1969.tb02581.x

V. Umarani, S. Palanivel and U. Elaya Perumal

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Sykes BJ. An Illustrated Guide to the Diatoms of British
Coastal Plankton, Field Stud.1981; 5:425-68.

Anand N. Indian Fresh Water Microalgae. Bishen Singh
Mahendrapal Singh, 23-A, Cannaught Place, Dehra Dun,
1998.

Thajuddin N, Subramanian G. Cyanobacterial Biodiversity
and Potential Applications in Biotechnology, Current Sci.
2005; 89(1):47-57.

Palmer CM. Algae and Water Pollution, Castle House
Publication, London, 1980.

Descy JP. Phytoplankton Composition and Dynamics in
the River Meuse (Belgium), Arch, Hydrobiol. Suppl. 1987;
78:225-45.

Schindler DW. Evolution of Phosphorus Limitation in lakes,
Science. 1977; 195:260-62 Crossref. PMid:17787798
Ganapati SV. The Ecology of the Temple Tank Containing
a Permanent Bloom of Microystisaeruginosa Kuetzing, J.
Bomb. Nat. Hist. Soc. 1940; 42(1):65-77.

More YS. Limnological Studies of Panzara Dam and River.
Ph.D Thesis, North Maharashtra University, Jalgaon.1997.
Gopinath CP. Studies on the Estuarine Diatoms of India,
Bull. Dept. Mar. Sci. University of Kerala. 1975.

Juttner I, Sharma S, Mani DB, Ormerod SJ, Chimonides J,
Cox EJ. Diatoms as Indicators of Stream Water Quality in

Vol 10 (13) | April 2017 | www.indjst.org

30.

31.

32.

33.

34.

35.

the Kathmandu Valley and Middle Hills of Nepal and India,
Fresh Water Biology. 2003; 48:2065—84. Crossref.

Karthick B, Alkananda B, Ramachandra TV. Diatom based
Pollution Monitoring in Urban Wetlands of Coimbatore,
Tamil Nadu ENVIS Technical Report: 31. Environmental
Information System. CES. IISC, Bangalore. 2009.

Hosmani SP, Bharathi SG. Algae as Indicators of Organic
Pollution, Phykos. 1980; 19(1):23-26.

Roy R, Pratihary A, Magesh G, Naqvi SWA. Spatial
Variation of Phytoplankton Pigments along the Southwest
Coast of India, Estuarine, Coastal and Shelf Science. 2006;
69:189-95. Crossref.

Postel SL, Carpenter SR. Fresh Water Ecosystem Services.
In: Nature’s Services: Societal Dependence on Natural
Ecosystems. G.C. Daily (eda.). Island Press: Washington,
DC. 1997, p.195-214.

Gleick PH. Safeguarding our Water - Making Every Drop
Count, Scientific American. 2001; 284:40-45. Crossref.
Trainor FR. Indicator Algal Assay Laboratory and Fields
Approaches. In: Algae as Ecological Indicators, Shubert
(ed.), Academic Press: London.1984.

Indian Journal of Science and Technology I 7 -


https://doi.org/10.1126/science.195.4275.260
https://doi.org/10.1046/j.1365-2427.2003.01138.x
https://doi.org/10.1016/j.ecss.2006.04.006
https://doi.org/10.1038/scientificamerican0201-40

	_GoBack

