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c. Report of the work done:

1. Brief objective of the Project:

, Biodiversity analysis of phytoplankton from the selected perennial ponds

in Thrissur district, Kerala.

, Biodiversity analysis of macrophytes from the selected perennial ponds in

Thrissur district, Kerala.
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. Preparation of the photographs of the wetland macrophytes and the
phytoplankton.

o Analysis of physico-chemical parameters.

o Systematic assessment of phyoplankton and the macrophytes collected up
to the species level.

o To identify the pollution indicating and tolerant algal species that can be
used as bioindicator organisms.

2. Work done so far and results achieved and publications, if any, resulting

from the work (Give details of the papers and names of the journals in which

it has been published or accepted for publication)
. The algal flora of the thirty two selected ponds of Thrissur district, Kerala,

comprised ll4 genera and 602 taxa belonging to eight classes namely

Chlorophyceae, Xanthophyceae, Chrysophyceae, Cryptophyceae,

Bacillariophyceae, Euglenophyceae, Dinophyceae and Cyanophyceae.

. The present investigation reported 151 taxa as new additions to the algal

flora of Kerala.
. 228 taxa are new additions to the algal flora of Thrissur district, Kerala.

t {1 macrophytes were identified which comes under 35 genera belonging to

24 families including Pteridophytes.
. This project report fills the gap of biodiversity of lower groups and will be

useful for assessing the algal biodiversity of Thrissur district and Kerala

state.

Publications from the project:
(1) Articles in International Journal - 1

Tessy Paul P. and Anu P.K. (201 6). Algal diversity of Guruvuyur temple pond,
Thriss ur district, Keralu.
International Journal of Advanced Life Sciences (IJALS), 2016, 9(3): 302-306.
(ISShl : 2277 -7 58X).

(2) Seminar Proceeding (National) - I
Jisha C.R. and Tessy Paul, P. 2014. Blue green algae of Koodalmanikysm and
Kodungallur temple ponds, Thrissur District, Kerala.

Proceedings of UGC sponsored National Seminar cum Workshop on 'Plant
Systematics and Herbarium techniques' held on 24th and 25th Septernb er 2014
organized by Dept. of Botany, KKTM College, Pullut, Kodungallur. pp.66-71.



(3) Seminar Abstracts - I
Tessy Paul, P.2015. Temple pond algae of Tltrissur District, Kerals: A review.
Abstracts of the 25th Swadeslti Science Congress Organized by Swadeshi
Science Movement, Kerala and Sree Sankaracharya University of Sanscrit,
Kalady held on 16- 1 8th Decemb er 2015. pp. 17 6-177 .

(4) M.Sc. Environmental Science Dissertation - 1

Ms. Anu P.K. (2014). Studies on the hydrographic parameters and algal
biodiversity of Sree Krishna Temple pond, Guruvayoor, Thrissur District,
Kerala, submitted to University of Calicut, Kerala State.

(5) Invited talks by Dr. Tessy Paul P. - 6
i) 'Phycological biodiversity in the Freshwater Ecosystems of Kerala' in the

seminar on 'Taxonomy, Diversity and Ecologl of lesser known Algae and
I'-ungi' on l3th October 2015 organized by Dept. of Botdly, Govt. College.
Chittur, sponsored by Directorate of Collegiate Education, Govt. of Kerala.

ii) 'Taxonomy of Freshwater Algae' in the seminar on 'Taxonomy, DiversiQ
and Ecolog,t of lesser known Algae and Fungi' on 13th October 2015
organized by Dept. of Botany, Govt. College, Chittur, sponsored by
Directorate of Collegiate Education, Govt. of Kerala.

iii) 'Algal diversity in the Freshwater Ecosystents of Kerala' in the three day
UGC sponsored National seminar on 'Biodiversity of Microbes and Climate
Change Mitigation' on 5th February 2016 organized by Dept. of Botany,
Catholicate College, Pathanamthitta, co-sponsored by Kerala State Council
for Science, Technol ogy & Environment and Kerala State Higher Education
Council.

iv) 'Biodiversity and Taxonomy of Freshwater Algae' in the Species tlte Passion
11 - National seminar on 17th June 2016 organized by Dept. of Botany, St.
Thomas College, Thrissur, co-sponsored by KS C STE, Thiruvananthapuram.

v) 'Taxonomy of Freshwater Algae of Kerala' in the Two day Seminar on
Cryptogams of Western Ghats: A Botanicul Perspective - 16tl'February 2017
organized by Mar Thoma College, Thiruvalla and Mahatma Ghandhi
University, Kottayam.

vi) 'Biodiversity of Temple pond algae in Thrissur Districl'. National seminar -
Species the Passion III - on 17th June 2017 organized by Dept. of Botany, St.
Thomas College, Thrissur, sponsored by KSCSTE, Thiruvananthapuram.

Has the progress been according to original plan of work and towards
achieving the objective? If not, state reasons: Yes

lll
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please enclose a summary of the findings of the study. One bound copy of the

final report of work done may also be sent to the concerned Regional Office of
the UGC.

Final bound copy of the project submitted with this final report.
t36v. Any other information:

NIL
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PRINCIPAL INVESTIGATOR
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Agrociats Profecsor &
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10. TITLE OF THE PROJECT:

Studies on the ecology, biodiversity and systematic assessment offreslwater
phytoplankton and macrophytes in the perennial ponds of Thrissur district,

Kerala

11. OBJECTIVES OF THE PROJECT:

o Biodiversity analysis of phytoplankton from the selected perennial ponds in
Thrissur district, Kerala.

o Biodiversity analysis of macrophytes from the selected perennial ponds in
Thrissur district, Kerala.

o Preparation of the photographs of the wetland macrophytes and the
phytoplankton.

o Analysis of physico-chemical parameters.

o Systematic assessment of phyoplankton and the macrophytes collected up to
the species level.

o To identify the pollution indicating and tolerant algal species that can be used
as bioindicator organisms.

12. WHETHER OBJECTIVES WERE ACHIEVED: YES

Details:

o The algal flora of the thirty two selected ponds of Thrissur district, Kerala,
comprise d Il4 genera and 602 taxa belonging to eight classes.

. 4l macrophyes were identified which comes under 35 genera belongingto 24
families including Pteridophytes.

o Photographs of the wetland macrophytes and the phytoplankton - Prepared.

o Physico-chemical parameters - Analysis done.

o Systematic assessment of phytoplankton and the macrophytes collected up to
the species level done.

o Out of the one hundred and fourteen genera found in the study area, forty-four
were pollution tolerant.

o During the present investigation thirty nine algal species tolerant to organic
pollution were identified from the selected ponds and are indicators of
pollution in the ponds of Thrissur and the deteriorated nature of the water.



13. ACHIEVEMENTS FROM THE PROJECT:

The algal flora of the thirty two selected ponds of Thrissur district, Kerala,

comprised ll4 genera and 602 taxa belonging to eight classes namely

Ctrlorophyceae, Xanthophyceae, Chrysophyceae, Cryptophyceae,

B acillariophyceae, Euglenophyce ae, Dinophyceae and Cyanophyceae.

The present investigation reported 15 I taxa as new additions to the algal

flora of Kerala.

228 taxaare new additions to the a\galflora of Thrissur district, Kerala.

4l macrophytes were identified which comes under 35 genera belonging to

24 families including Pteridophytes.

This project report fills the gap of biodiversity of lower groups and will be

useful for assessing the algal biodiversity of Thrissur district and Kerala

state.

SUMMARY OF THB FINDINGS:

The present work on the ecology, biodiversity and systematic assessment

of freshwater phytoplankton and macrophytes in the perennial ponds of Thrissur

district, Kerala is a comprehensive and systematic analysis of the aquatic flora.

The analysis of aquatic biodiversity was conducted in thirty two ponds of Thrissur

district, Kerala, for aperiod of two years from April 2014 to March 2016.

The water samples from sixteen ponds were collected and the parameters

such as Temperature, pH, dissolved oxygen (DO) turbidity, conductivity, total

hardness, calcium hardness, magnesium hardness, total dissolved solids (TDS),

chloride and salinity were analyzed in the laboratory as per the standard methods.

The diversity and the community structure of these freshwater resources were

different because of the different hydrological conditions of the selected ponds

studied.

The identification of the algal taxa up to the species level was caffied out

with the help of keys and descriptions given by standard publications and the

14.
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photomicrographs were taken. The algal flora of the thirty two selected ponds of

Thrissur district, Kerala, comprised 114 genera and 602 taxa bel0nging to eight

classes namely chrorophyceae, Xanthophyceae, chrysophyceae, cryptophyceae,

Bacillariophyceae, Euglenophyceae, Dinophyceae and cyanophyceae'

The taxonomic anarysis reveared that the phytoplankton of the study arca

belonged to six divisions namely chlorophyta, chrysophyta' Bacillariophyta'

Euglenophyta, Pyrrhophyta and cyanophyta' out of the 602 taxa' 151 taxa ate

new reports to Kerara and 22g taxaare new additions to the algal flora of rhrissur

district, Kerala.

Chlorophyceaewasthemajorgroupcomprised2S4taxa(47.|8%)
beronging to 51 genera of which r75 taxaberonging to 16 genera were desmids

(29.07%). Bacillariophyceae was represented by rl2 taxa (18.6%) belongingto 2l

genera, Cyanophyceae represented by 113 taxa (18.77%) belonging to 31 genera

and Eugrenophyceae represented by g5 taxa (r4.lz%) belonging to 5 genera'

Dinophyceae (Q.s%with 3taxabelongingto2genera), cryptophyceae (0.33%with

2 taxaberonging to r genus), Xanthophyceae (0.17% with 1 taxon belonging to 1

genus) and chrysophyceae (0.33% with 2 taxa belonging to 2 genera) were also

found in the studY area.

out of the 1 14 genera found in the study area, 44 were pollution tolerant.

During the present investigation 3g algalspecies tolerant to organic pollution were

identified from the selected ponds and are indicators of pollution in the ponds of

Thrissur and the deteriorated nature of the water and were showing the signs of

pollution.

During the period of study 41 macrophytes were identified which comes

under 35 genera belonging to 24 famiries including Pteridophytes. 46'34% of total

plant species that were recorded fa[ into the category of marshy land, followed by

19.51% submerged hydrophytes, t2.2% emergent hydrophytes' l2'2% free

floating hydrophytes and g.7% attached floating hydrophytes. Prominently

represented prant family is poaceae and other dominant families are

Hydrocharitaceae,OnagraceaeandAstetaceae'
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This work will be useful for analyzing the biodiversity of the

phytoptankton and the macrophytes in the ponds of Thrissur district, Kerala. The

present investigation reported 151 taxa as new additions to the algal flora of

Kerala.

CONTRIBUTION TO THB SOCIETY:
The biological diversity serves as an incentive for the future business of

biotechnology. The information on the algae in the ponds of Thrissur district,

Kerala, is helpful to design the inland fisheries. The totality of information on

genes, species and ecosystems of biota, biodiversity in essence, is relevant in the

current and future context. For achieving success in sustainable development,

economy and ecology, the primary activity in research protocol is taxonomy, for

authenticated product development and materials management.

WHETHER ANY Ph. D ENROLLED / PRODUCED OUT OF THE PROJECT:

No

M.Sc. Environmental Science Dissertation - L

Ms. Anu P.K. (2014). Stutlies on the lryclrographic parameters and algul

biocliversity of Sree Krishna Temple poncl, Guruvayoor, Thrissur District,
Kerala, submitted to Universify of Calicut, Kerala State.

NO: OF PUBLICATIONS OUT OF THE PROJECT:

(1) Articles in International Journal - 1

1l essy paul p. and Anu P.K. (2016). Algal tliversity of Guruvnyur temple pond,

Thriss ur district, Kerulu.
International Journal of Advanced Life Sciences (IJALS), 2016, 9(3): 302-306'

(I SSN: 2277 -7 58X).
http : //www.unitecllifei ournals. com/ij als/view-pdf.php?id:746

(2) Seminar Proceeding (National) - 1

Jisha C.R. and Tessy Paul, P.2014. Btue green algae of Koodalmanikyam and

Koclungallur temple ponds, Thrissur District, Kerula.
proceedings of UGC sponsored National Seminar cum Workshop on 'Plqnt

Systematics ond Herbarium techniques' held on 24th and 25th Septemb er 2014

organized by Dept. of Botany, KKTM College, Pullut, Kodungallur. pp.66-71.

16.
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iii)
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(3) Seminar Abstracts - I
Tessy Paul, P.2015. Temple pond algae of Thrissur District, Kerala: A review.
Abstracts of the 25tt' Swsdeshi Science Congress Organized by Swadeshi

Science Movement, Kerala and Sree Sankaracharya University of Sanscrit,

Kalady held on l6- 1 8th Decemb er 2015. pp. 17 6-177 .

(4) Invited talks by Dr. Tessy Paul P. - 6

'Phycological biodiversity in the Freshwater Ecosystems of Kerala' in the

seminar on 'Taxonorny, Diversity and Ecology of lesser known Algae and
Fungi' on 13th October 2015 organized by Dept. of Botany, Govt. College,
Chittur, sponsored by Directorate of Collegiate Education, Govt. of Kerala.

'Taxonomy of Freshwater Algae'in the seminar on 'Taxonomy, Diversity and
Ecolog,t of lesser known Atgae and Fungi' on 13th October 2015 organized by
Dept. of Botany, Govt. College, Chittur, sponsored by Directorate of Collegiate
Education, Govt. of Kerala.

'Algal diversity in the Freshwater Ecosystems of Kerola' in the three day UGC
sponsored National seminar on 'Biodiversity of Microbes and Climate Change

Mitigation' on 5tl' February 2016 organized by Dept. of Botany, Catholicate
College, Pathanamthitta, co-sponsored by Kerala State Council for Science,

Technology & Environment and Kerala State Higher Education Council.

'Biodiversity and Taxonomy of Freshwater Algae' in the Species tlte Passion II -
National seminar on 17th June 2016 organized by Dept. of BotanY, St. Thomas

College, Thrissur, co-sponsored by KSCSTE, Thiruvananthapuram.

'Toxonomy of Freshwater Algae of Kerala' in the Two dtty Seminar on

Cryptogams of Western Ghats: A Botanical Perspective - l6th February 2017

organized by Mar Thoma College, Thiruvalla and Mahatma Ghandhi University,
Kottayam.

'Biodiversity of Temple pond algae in Thrissur District'. National semina'r '
Species the Pussion III - on 17th June 2017 organized by Dept. of Botany, St.

Thomas College, Thrissur, sponsored by KSCSTE, Thiruvananthapuram.
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ABSTRAGT
The present work on the ecology, biodiversity and systematic assessment of

freshwater phytoplankton and macrophytes in the perennial ponds of Thrissur district,

Kerala is a comprehensive and systernatic analysis of the aquatic flora. The analysis of
aquatic biodiversity was conducted in thirty two ponds of Thrissur district, Kerala, for a

period of two years from April 2014 to March 2016.

The water samples from sixteen ponds were collected and the parameters such

as Temperature, pH, dissolved oxygen (DO) turbidity, conductivity, total hardness,

calcium hardness, magnesium hardness, total dissolved solids (TDS), chloride and

salinity were analyzed in the laboratory as per the standard methods. The diversity and

the community structure of these freshwater resources were different because of the

different hydrological conditions of the selected ponds studied.

The identification of the algal taxa up to the species level was carried out with

the help of keys and descriptions given by standard publications and the

photomicrographs were taken. The algal flora of the thirty two selected ponds of Thrissur

district, Kerala, comprised 114 genera and 602 taxa belonging to eight classes namely

Chlorophyceae, Xanthophyceae, Chrysophyceae, Cryptophyceae, Bacillariophyceae,

Euglenophyceae, Dinophyceae and Cyanophyceae.

The taxonomic analysis revealed that the phytoplankton of the study area

belonged to six divisions namely Chlorophyta, Chrysophyta, Bacillariophyta,

Euglenophyta, Pyrrhophyta and Cyanophyta. Out of the 602 taxa, l5l taxa are new

reports to Kerala and 228 taxa are new additions to the algal flora of Thrissur district,

Kerala.

Chlorophyceae was the major goup

51 genera of which 175 taxa belonging

Bacillariophyceae was represented by ll2

comprised 284 taxa (47.18%) belonging to

to 16 genera were desmids (29.07%).

taxa (18.6%) belonging to 2l genera,

Studies on the ecologt, biodiversity and systematic assessment offreshwater
ffitr:neu:-!wng-Ir:ruls
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Cyanophyceae represented by I 13 taxa (18.77%) belonglng to 31 genera and

Euglenophyceae represented by 85 tua (14.12%) belonging to 5 genera. Dinophyceae

(0.5% with 3 taxa belonging to 2 genera), Cryptophyceae (0.33o/o with2 taxabelonging to

1 genus), Xanthophyceae (0.17% with I taxon belonging to I genus) and Chrysophyceae

(0.33% with 2taxabelongingto 2 genera) were also found in the study area.

Out of the one hundred and fourteen genera found in the study areU forty-four

were pollution tolerant. During the present investigation thirty nine algal species tolerant

to organic pollution were. identified from the selected ponds and are indicators of
pollution in the ponds of Thrissur and the deteriorated nature of the water. Thus the

present study indicate that the ponds studied from Thrissur district, Kerala were showing

the signs of pollution.

During the period of study 4l macrophytes were identified which comes under

35 genera belonging to 24 families including Pteridophytes. 46.34% of total plant

species that were recorded fall into the category of marshy land, followed by 1 9.51%

submerged hydrophytes, 12.2% emergent hydrophytes, 12.2% free floating hydrophytes

and 9.7% attached floating hydrophytes. Prominently represented plant family is

Poaceae and other dominant families are Hydrocharitace ae, Onagraceae and Asteraceae.

This work will be useful for analyzing the biodiversity of the phytoplankton and

the macrophles in the ponds of Thrissur district, Kerala. The present investigation

reported 151 taxa as new additions to the algal flora of Kerala.

Keywords: Physico-chernical parameters, freshwater algae, phytoplankton,

macrophytes, pond, Thrissur District, Kerala.

Studies on the ecologt, biodiversity and systematic assessment of freshwater
kton and macrophvtes in the perennial ponds of Thrissur district, Kerala
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Abstlact
The present study explores the algal diversity of Guruvayur Sree

Krishna temple pond, Thrissur district, Kerala from March to May 2014- In
Kerala, the temple ponds are used for bathing and washing and are having
ritual and sacred values. During the present study forty one algal species

coming under twenty genera lvere recorded from the Guruvayur Sree Krishna
temple pond. Of these tlventy belonging to Chlorophyceae (48.8Vo), eight
under Euglenophyceae (l9.5Vo), six each under Bacillariophyceae (14.6%o)

and Cyanophyceae (14.6%o), and one belong to Dinophyceae (2.5Vo). In the

Guruvayur temple pond the Chlorophycean members lvere more diverse
phycean members. Scenedesmrls lvas the diverse genera

llowed by Pediastrum tvlth five species and Schroederia
ted by three species each. Fifteen pollution tolerant
entified from this pond during the period of study. The
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Introduction
Guruvayur is an important pilgrirn cen[re of

Thrissur clistrict, Kerala and is one of the most

important places of rvorship for Hindus of Kerala. it
is often referred to as "Bhuloka Vaikunta". Its main

attraction is the Sree Krishna tcmple, rvhich is

considered as the Drvaraka of the South, located in the

tolvn of Guruvayur in Kerala, India. An investigation

has been made into the algal diversity rvith physico-

chemical parameters of the pond of the Sree Krishna

temple, Guruvayur, Thrissur district, Kerala.

Materials and Methods

The water samples for the anal1z5i5 of algal

diversity and rvater quality were collected ttvice

monthly from March to May 2014. The water quality

parameters analyzed were temperature, turbidity,

turbidity and conductivity lvere not within the permissible limits. The present

study indicates that the Guruvayur temple pond studied from Thrissur district,
Kerala lvas showing the signs of pollution.
I(eyrvords : Temple pond, algae, phytoplankton, Guruvayur, Thrissur,
chlorophy ceae,Euglenophyceae, Bacillariophyceae and Kerala

conductivity, pH, acidity, alkalinity, total dissolved

solids, total hardness, dissolved oxygen and chloride

as per the standard instruments and methods (frivedi

and Goel, 1986; APHA, 1998). The collected algal

samples lvere fixed in 4Vo formalin solution for further

analysis. The algae lvere identified with the help of
monographs and standard publications (Desikachary,

1959; Philipose, 1967; Prescott, 1982; Sarode and

Kamat, 1984). The pollution tolerant algae found in the

study area lvere analyzed according to Palmer (1969).

Results and Discussion

The results of physico-chemical parameters

analyzed were given in Table 1. water quality affects

the abundance, species composition and stability of

physiological conditions of the indigenous population

of aquatic organisms (APHA, 1998). The turbidity and

#'i&
.t,i
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Table - 1. Fluctuations of physico-chemical parameters

Table - 2. Diversity of algae in Sree Krishna temple pond, Guruvayur

Sl. No Parameters Range Mean + SD
Permissible limit

(BIS, 1991)

I Temperature'C -- 23.3 - 263 25.47 + 1.10

2 Turbidity NTU 7 .9 - 26.3 16.35 t6.20 2.5

3 Conductivity mho/cm 32r - &8 478.67 + 137.06 250

4 pH 6.4 -7.4 6.83 + 0.42 6.5 - 8.5

5 Acidity mglL 5 -25 15.67 +7.07

6 Alkalinity mgL 25 - rzl 89 + 35.94 200

7 TDS me/L 208 - 460 362 + 98.16 500

8 Hardness mglL 72 - r75 126.67 + 34.56 300

9 DO mg/L 3.2 - 3.6 3.33 t 0.16

10 Chloride mglL 5.68 - 15.9 11.15 + 4.05 200

sl.
No

Name of algal Species March April May

Class: Chlorophyceae
I S c ene de s mu s ac uminat us (Lagerhei m) Chodat +

2 Scenedesmusbijugatrzs(Iurpin)Kuetzingformap4rv +

3 Sc enede smus bij ugatr,rs (furpin) Kuetzi +
'4 Scenedesmus biiugatns (Iurpin) Kuetzing fot@ +
) Scenedesmus bijugatr,ls (Iurpin) Kuetzing Yar. Sraev +
6 Sc enede smus dimorphr;s (Iurpin) Kuetzin g +
7 Sc e nede smu s quadricauda (Turpi n) B rebi sson v ar . bicaudatus Hans girg +
8 Pediastrum simplex Meyen var. duodenarium (Bailey) Rabenhorst +

T2 Pediastrum simplex Meyen var. simplex Komarek +
9 Pediastrum ovatum (Ehr.) A. Braun. +
ll P ediastrum simplex MeYen + +

10 P ediastrunx t etras (Ehr.) Ralfs v ar . t etraodon (Cor da.) Hans gi rg +

13 Tetraedron muticum (A. Braun.) Hansgirg +

t4 Sc hroederia indica Philipose + +

l5 Schroederia seti gera (Schroeder) Lemmermann +
16 Sc hroederia planctonica (Skuj a) Philipose +
t7 Oedogonium sps +
18 C o s mari um mac ul at ifu rme S chmi dl e +
19 Cosmarium manipurence Bruhl et Bislvas +
20 P roto c oc c u s viridis A gardh +

Class: Bacillariophyceae
2l Melosira granulata (Ehr.) Ralfs + + +
22 Cy clot ella mene ghiniana Kuetz. +



23 Cyclotella striata (Kuetz.) Grun. + +

24 Synedra ulna (Nitz.) Ehr. +

25 G ompho ne ma lanc e olat um Eht . +

26 Nituchia palea (Kuetz.) W. Smith +

Class: Cyanophyceae
27 C hr o o c o c c u s i ndicu s Zeller +
28 C hib oco c c u s minimr,rs (Keissler) Lemm. +

29 Me ri sma p e di a minima B eck + +

30 Meri smo p e dia p unctat a MeY en +
3l Oscillatoria perornala Skuja + +

32 Oscillatoria princeps Vaucher ex Gomont + +

Class: Euglenophyceae
33 Euglena gracilis Klebs + +

34 Eu gle na pr oxima Dan gard +

35 P hac us orbicularis Huebner + +

36 Phacus pleuroneues (Muell.) Dujardin + +

37 Phacus pyrunx (Ehr.) Stein +

38 Lep o c inc lis fu sifu r mis (CartrD lgrnrtgrmSl! + +

39 Lepocinclis ovumEhr. var. maior (Haber-pestal) Conr. + +

40 Tr ac he lo mo nas v olv o cina Ehr . + +

Class: Dinophyceae
4l Peridinium cincta var. tuberosum (Meunier) Lindermann +

conductivity lvere not lvithin afi i limit-s
,..i,.",

During the pres,ent'stutiy;,11 algal spesies rinder

20 genera ou.rr rn" ered iniisree Krishhil:temple
pond, Gur these tlventy

belonging eight under

Euglenophyceae'Q9.5Vo),,six nder Bacillario-
phyceae (14.6%o) Cyanop,$yceae (14-67o), and one

belong to Dinophyceab',,{2,5, p). The Chlorophyceae

formed the diverst gtorp diowed by Euglenophyceae

(Fig.- 1).

Sc enedesmu.s lvas the diverse genera lvith seven

species in the Guruvayur temple pond followed by

Pediastrum with five species and Schroederia and

Phncus, represented by three species each. Peridinium

cincta var. tuberosum (Meunier) Lindermann was the

2.SVo

14.6Vo

@Chlorophyceae trBacillariophyceae lCyanophyceae

@Dinophyceae trEuglenoPhYceae

Fig. - 1.. Atgal diversity of Guruvayur temple pond

Dinophycean member and are found during April
(Table - 2).

Arulmuru gan et al. (2010) have studied 37 temple

tanks in Thrissur and Palakkad districts of Kerala

and reported 61 species of freshrvater algae. Ajayan

et al. (2013) reported 38 phytoplankton genera from

L4.6Vo



Ananthapura temple lake of Kasargod, Kerala. Baruah

and Kakati (2012) described 45 species of phyto-
plankton from a Gopeswar temple pond of Assam and

Shakila and Natarajan (2012) described 20 species of
phytoplankton from the temple pond of Thiruporur,
Chennai.

During the present investigation fifteen pollution
tolerant algal species (Palmer, 1969) \,vere identified
from the Guruvayur temple pond. They are Cyclotella
mene ghiniana Kuetz., Eu gle na graci li s Klebs, Eu glena

proxima Dangard, I-epocinclis ovum (Ehr.), Melosira
granulata (Ehr.) Ralfs, Nituchia palea (Kuetz.) W.
Smith, Oscillatoria princeps Vaucher ex Gomont,
Phacus pleuronecres (Muell.) Dujardin, Phacus pyrum
(Ehr.) Stein, Scenedesmus acuminatus (Lagerheim),

Chodat, Scenedesmus dimorphus (Turpin) Kuetzing,
Scenedesmus quadricauda (Turpin) Brebisson , Synedra

ulna (Nitz.) Ehr., Tetaedron muticum ,6.' Brau-n)

Hansgirg andTrachelomonas volvocina Ehi. ,

The algal genera Euglena, Scenedesmus, Novicula
and Nitzschia are found in organidally polluted lvater

(Irivedi and Goel, 1986). Presence of pollution'Iolerant

algae like Melosira, Pe qnd

Scenedesmus has bee as ..,i., of
enriched waters,,t{r.y e of pollution of
lvater 6essy.,,,hnO , The pollution
tolerant algal species found''in ,Ihe .Guruvayur pond

indicate the deteriorated natUie of ihe ivater.

Conclusion ' .

During the present investigation, 4I algal taxa

belonging to 20 genera are recorded from the

Guruvayur Sree Krishna temple pond and they come

under Chlorophyceae, Bacil lariophyceae, Cyanophyceae,

Euglenophyceae and Dinophyceae. In the Guruvayur

temple pond the Chlorophycean members lvere more

diverse followed by Euglenophycean members.
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ABSTRACT
The envirorunental quality of Koodalmanikyarn ancl Kodungallur ternple poncls in
Thrissur district, Kerala are analysed in the present stud;' with respect to the blue green
algal diversity. The samples are presen'ed in 4Va fbm::alin solution and the hlue green
algae wcre identified w'ith the help of ICz\R monograph and publications on bluc green
algae.The temperature, conductivity, pIl, dissol".ed oxygen, total ctissolved scllids, salirrit.v
and biocheinical o.\,vgen clemand were analysed as per the standard methods. IJuring the
present investigation 54 species of blue green algae belonging to 17 genera were
recorcled.40 species belonging to 14 genera were recorded fiom Koodahtitnik-vam tenrple
pond anct ftorn Koclungallur teinple poncl 15 species belonging to 6 genera were
recorded.'lhe pollution tolerant blue green algal genera fbund in Koodalmanikyam temple
pond are Phormidium, Anahctena, Lynghya and Osci.llatoriu and that found in
Kodungallur ternple poncl arc Microcystis and Oscilletorio arrcl the present stucly indicates
that these tr,vo t'amous temple poncls are shorving the signs of water pollution,

KEY\YORIIS: Blue green el.lgere, Ph,vsico-chemical pararneters, Follutiorr indiciitors.
Temple pond, Kerala.

INTRODUCTION
Temple tar-rks are the reservtlirs built as part of the indian tenples" Bathing in the sacred
r.vaters of these tanks is thought to cure ctisezrse and maladies. Arulmurugan et al. (2010)
reported sixty one algal taxa ft'om 37 temple tanks of Palakkad and 'I'hrissur districts of
Kerala of rvhich i2 belong to Cyanophyceae (blue green algae). I\4aya et ttl. (2000).
Prameela et ttl. (2001), Jose and Sreekumar (200-5), .Tose e/ a/. (2008) and Ajayan et ul.
(2013) studisd the algae from the temple ponds of Kerala. 'fhe str"rd,v done b.'-

Arulmurugan et ttl. (2010) r,vas the only report regarding the ternple pond algae of
Thrissur district, Kerala.

MATERIALS AND METIIODS
The present study was cond.ucted in tlvo temple pclnds in fhrissur district, Kerala. Iiom
Februarry 2A13 to July 2014. Tire ternple ponds studisd are Koodalmanikyam tenple pond
and Kodungallur ter:rple pond and irre fmnous temples in Thrisstir district, Kerala.
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The sample fbr the rvater analysis \,vas collectecl during March, 2013 between I and
10a.rn. The tenlperatureo pFI and dissolved oxygen were measurecl on the spot and other
water quality parametsrs such as conductivity. total dissolved solids, salinity ancl
biochemical oxygen demand u'ere analysed in the laboratory as per the stanclard methocls
(APHA, 1998). The algal samples are presen'ecl in 4% Ibrmalin solution and the
photomicrographs are taken by research microscope with ciigital camera. -lhe blue grccn
algae in the r.vater samples \\'ere identitjed with the help of ICAR monograph ancl
publications (Desikachary. 1959; Anand, 1989; Perurnal and Anand, 2008).

RESULTS AI\D DISCUSSION
The r,vater sample was analysed and the values obtained were given in I'able l. In natural
systems, it has been shown that the warmer water temperatures do lavclur the
cyanobacterial dominance in phytoplankton communities. The climate changes due to
environmental factors have substtrntial e{'[ects on lieshwater phl'toplankton species
composition and biomass, potentiaily t'avouring Cynnobacteria over other phytoplankton
species (Carey et a1.,2017).

During the present investigation 54 species of blue green algae helonging tti l7 genc:ra

were recorcleci {rom the trvo temple pontls studieti (Table 2). l'hese species corres under
seven famiiies wirich belong to four algal orders. The orclers are Chroococcales.
Pleurocapsales. Nostclcales eind Stigonemattrles. 4Cl species belongings to 14 genera were
recorded fiolr Koodalrnanikyam ternple poncl and thcy colnes under tive families which
belolg to tlree algai orders. Frrom Kodungallrrr temple poncl 15 species beionging to 6

gene.ra were recorcled that comes under four families wliich belong to three algal orders
(Table 2).

67

Table I Wafer qualify parameters of temple pontls

SI. No: Paramefers Koodalmanlkyam
temple pond

Kodungallu r
temple pond

I , ,iJ "-Ternperature ("C) 7Z 31.4

z pH 87 0li

.r
1 Dissolved oxygen (mgll) 4 3.8

4 Conductivity (S/m) 2.41 2.88

5 Total dissolved solids (ppm) 1.68 l7
6 Salinit,v (ppt) 0.06 0.1

7 Biochemicnl oxygen demand(mgil) 2.9 -)
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'Ilable 2 Blue green algae in the tenrple pont{s

sl.
No: Nanre of Algae Koodalnraniky'a

rn temple pontl

Koclungallur

temnle lrond

Order; CIIRO OClOCCrttr,DS Ilarnily: {IHROOC() C CACEA E

I tr'{i cr rt r:y,s I i,s cr e r n gin o s a Kutz +

2 Mi cr o q's t i s .fl tt.:; - tttli rtze l(ircirner +

J Micr ocys t is mar gin ct I a Kulz. +

4 Microc.vstis orissica West, W. +

Mi c r o c:+zy t i.s p r o t o c y s/is L-- rou, +

6 Adi er o c 1,.t ! i,s p u I v tt rerl F6r1i +

7 Microcys tis ro busta Nygaard +

I Nllicrocvstis viridis Lernm. +

9 C hr o rsc: o ccu,s mi nulus btrag. +

r0 Chroocc,ccus turgidus Nag. +

t1 Ap han o c ap,s a trt't il c hr a Rabenh. +

L2 ,4 1t lto rt o c u pls {t r e e.\ c curs c'le B ar_v +

13 A plznn rt the c e p al I iduRabenh. +

t4 Ap han o th e c e. s ctr i c a/a N ag, T

l5 Syne c hrs c o c Gus ae ruginosrz Nag. -{-

t6 Syn v cho cr:s t is ttsluarilis Sauv. +

17 ,Svttc c hocvs li s ct' ctss* Woron iuh T

t8 Mer is mop edi a t enttis,y imu Lemm. t"r +

Order: PLETIROCAPSA LES Farnih,: PL.EIIROCA PSACEAE

t9 i\4yxos urc ina s 1t t t: t rthllis C eitler. +

Famil,r,: HYELLACEAE

20 Hyclrococctt.s rivul arrs Kutz. +

Or:der: NOSTOCALES F am i l-v: OSCILLATOI{IACEAH

21
Osci.llatorio acutu Bruhl et Biswas orth. rnut

Geither
+

22 OsciIlcrloritt anr.nhibia As. ex (ioutotit +
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23 Ost:i.l.lstoriu bor1,6y1n Bory e,r Gomolrt +

24 Oscillatorio atrviceps Ag. ex (iornont.. +

25 0s c: i ll at or i a I imn e tica Lemm. +

t6 *Oscillatoria limosa Ae. ex Gomont +

?7 Q,s u i I l.* rrtr i tt tnu r gnr i t ife r a Gonront. T

28 (),r c: i I I ator iu p er crncar S ku j a +

29 *Os'cillatorfa princeps Vaucirer ex Gornoilt +

30 Os c il I ut o r i q,s i n ry | ic:i,s s i mq (iornont +

31 Oscillatoria suh h r evis Schmidle +

32 Oscill atoria viz ugapatensriRao, C. B. +

JJ Oscillatoriu willei (iarcJner em. I)rouet +

J+ P hor rn i d iwn amb i ginuin Gomont +

J) Phoruriclinn retzii (Ag.) Gr:mont +

i() i:'/-t.ormirlium ;fugnizra Rao, tj. Il" +

P hornti diroir tenue (Menegh.) Cornont +

38 Lyngbya aestuarii Liebmvar. coilslricta Ghose +

39 Lyngbya birgei Srnith, G. M. +

40 Lvngbya ceylanic:a \\rille var. constricra Fremy +

41 I4,nglsStal con/brvoides C" Ag. ex Gomclnt +

42 Lyn g b.y a lzi e r ony n ters ii Lemrn. +

43 Lyn ghy a magniJic a G ardner +

in++ L)tngbt o martensiann Menegh. ex (iomont +

45 Lynghya putealis Mont. ex Gomont +

46 Lynghya s ordida Gonront +

Familv: N'OSTOCACEAE

47 Anahaena mtornala Fritsch +

48 Anahctenu sph.aericu Bonret et Flahault +

49 Anahaena tontlosa Laqerh. ex Bom. et Flah. +

50 Anabaena voIzii Lemm. +
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_5t P s e u m r tt b u en o c o n s ilc I o (szafer) i.,riutc rhorn T-

52 Aul o.s tr u pr o I [fi cu B haradu'aja +

Family: SCYTONEMATACEAE

53 TolTrpothrix lenu.is Jolrs, Schrnidt crn. +

Order: STIGONEMATALES
i

Famill': STIGOhIIil|A'I'ACEAE i

54 C antpt1t I ru?e tNil in c{ic' n nr Schmidle + I

t* Pollution tolerant species, * Present, - Absent

In Koodalmanikyarn ternple pond, the lriue green algae somes under three orders niimely'
Chroococcalesr Nostocales add Stigonematales (Tabie 3), In Kodungerllur temple poncl.
the biue green algae colnes under three orders namely Chroococcales, Nosir:ciiles ancl
Ptreurocapsales (Table 3). In Kodungallur temple pond low ciiversity of blue green algae
was obsen'ed and it r,vas dtie to the rnassive bloom of tr{icrctc}r,r/r,r aerugino.rrr Kutz. l,orv
amount of dissolved oxygen was noted in Kodungallur pond. which htrd a significant
effect in reducing the other cyanobacterial population.

Table 3 Distribution pattern of blue green algae under algal orders

sl.
F{o: Narne of algal order

I\n: of species

Knodalmanikyam ternple pond Koclungallu r
temple pond

tI Clluoococcale s 9 t0

z Pleurocapsales 0 r'-

1J Nostocales 30 a
_)

A+ S tigonematales {I 0

'I.otal 40 15

The physico-chemical chirnges in the enroironrnent may affect particular species ancl
incluce the grorfih and abunda:rce of other species, rvirich leads tcl the succession ol'
several species in a course clf tirne (Muthukumar el a|.,2007). In any' ecosystcln, not a
single species gro\\rs inclependently and indefinitely. because all tlie species are
interlinked and has cyclic transtbrmation of nutrients" The collectir.e dominance by the
species of blue green algae was due to their capacit.v to grow in turhrid water and loi.v light
intensity.

Oscillutoriu lirnos{7 Ag. ex (iomont and O,scillatoria prince;rs Vaucher ex Gomont are the
pollution tolerant species (Palmer. 1969) identified liorn the Korrdalma.nikunm temple
pond. Phorttidium, Anahaena, L,vngbyc and Oscilltttoria are the pollution tolerant lrlue
green algal genera totrnd in Koodalmanikyam temple pr:nd and Mic:rocystis aud
Oscillatoria are fbund in Kodurrgallur tempie poncl. Thus the present str.rd1,' incliczttes that
the two famous temple ponds studied fi'orn Thrissur district, Kerala. are shor,l'ing the signs
of pollution.
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The temple ponds are used for bathing and washing and are having
ritual and sacredvalues. Temple devotees use the holywater forwashing
their limbs and sometimes they make a holy dip into the water. The
present paper is a comparative account of the algal diversity of tlrree
famous temple ponds of Thrissur district, Kerala. The temple ponds
studied are Guruvayur Sree Krishna temple pond, Irinjalakuda

le pond and Kod
preserved in4Yo
help of ICAR m

on algae.During the present study 4l atgal species wero recorded from
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ponds. All these three ponds showed pollution tolerant algal species and
that indicates the signs ofpollution.

Kepvords: Algal diversrty, Temple pond, Guruvayur Sree Krishna
temple, Irinjalakuda Koodalmanikyam temple, Kodungallur temple,
Kerala.
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