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Introduction

Fresh, ater communities arg, er muchlsensig e toep ironmental
 ariations [1]. Ph_toplankton d_namics il{’l uence trophic ]5 els and
portabilit_ of,, ater for human uses [2,3]. Monitoring ofy, ater qualit
\oith regards to ph_sical and chemical parameters fe ects instantaneous
measurements y, hile, biotic parameters dg eloped during the recent
ears hy e sgf ed as an eycellent tool in the area of y ater pollution
studies and prg ides better\e; aluation of ep ironmental changes [4].
Diatoms are potential indicators ofy ater qualit due to their sensifj it
and strong response to ph_sico-chemical and biological changes
[5]. Juttner et al. [6] studieg ep ironmental changes using diatom
assemblages, relationship be‘gT een diatoms and the y, ater chemistr,
parameters. According to hinl' uctuation of diatom species tq, arious
ep ironmental changqu can be earl , arning to, ards fresh, ater
ecological problems."N eir sensifj iz’ to small changes in ,, ater
qualit  makes them po,, erful indicators. Sg eral studies on diatoms as

bioin<¥icat0rs of pollution h‘g e been carried out earlier [7-12].

Biological monitoring is a fast and cost—eﬂécg e approach for
assessing the effects of epy ironmental stressors, making it an essential
tool [13]. Variousindiceshg ebeendg eloped for monitoring pollution
in ,, ater bodies. One of the simplest and eﬂécg’ e y,ater qualit
indey, utilizing diatom population is IDSE/5-the indey of Saprobit, -
Eutrophication. X is indey is obtained from the OMNIDA GB 5}.,3
%y, are y hich indicates the qualit  of | ater in terms of organic
pollution as ,ell as anthropogenic’ eutrophication.'\ e design of
OMNIDA $s ,are for computation of diatom indices has facilitated
the use of diatom based biomonitoring [14].7N e s, are is a
comprehengj e data base hg ing an inbuilt ecological data for 13,000
diatom species. Present stud_ discusses diatoms as indicators of,, ater
qualitY of selected ,, ater bo<¥ies using Louis-Leclercq Diatomic Indey

of Saprobit_-Eutrophication (IDSE/5) and the qualit  ofy, ater in terms
of organic pollution asy, ell as anthropogenic eutrop¥1ication.

Materials and Methods

T,,0 y,ater bodies each from North Goa (S ngenta Lake and
Khandola Pond) and South Goa (Lotus Lake and Curtorim Lake),, ere
selected for the stud_ from Januar. 2014 to December 2015 on monthl,
basis. Water samples , ere collected in the earl  hours as dail erticdl
migrations of organisms occur in response to sunlight and nutrient
concentrations from the surface near the land,, ard margins. Ph_sico-
chemical parameters such as pH, temperature, nitrates and phosphates
wereanal sed using standard procedures [15]. For ph_toplankton stud
one litre of |, ater sample,, as collected in sterile plastic bottles (three
ionechemtechniqy a


mailto:ranjitasawaikar@gmail.com



http://www.algaebase.org/search/?genus=Pinnularia
http://algaebase.org/search/?genus=Cocconeis
http://www.algaebase.org/search/?genus=Navicula
http://www.algaebase.org/search/?genus=Melosira
http://algaebase.org/search/?genus=Amphora
http://www.algaebase.org/search/?genus=Stauroneis
http://www.algaebase.org/search/?genus=Navicula
http://www.algaebase.org/search/?genus=Diploneis
http://www.algaebase.org/search/?genus=Stauroneis
http://www.algaebase.org/search/?genus=Navicula
http://www.algaebase.org/search/?genus=Navicula
http://www.algaebase.org/search/?genus=Navicula

Citation: Sawaiker RU, Rodrigues BF (2017) Biomonitoring of Selected Freshwater Bodies Using Diatoms as Ecological Indicators. J Ecosyst
Ecography 7: 234. d0i:10.4172/2157-7625.1000234

Page 3 of 6
January to December 2014 January to December 2015
Sr.No. Parameter/ SL KP LL CL SL KP LL CL
criteria
1 Number of 10 2 12 12 10 2 11 10
genera
2 population 78862 96925 14155 10763 11124 95525 99119 13000
3 Diversity 3.64 2.07 3.65 3.7 3.65 2.05 3.72 3.62
4 Evenness 0.98 0.89 0.98 0.97 0.96 0.88 0.98 0.95
5 Number of 13 5 14 14 14 5 14 14
species
6 pH (R) 4-Alkaliphilous 3-Circumneutral 3- Circumneutral | 3- Circumneutral | 3- Circumneutral 3-Circumneutral| 3-Circumneutral = 3-Circum-
mainly occurring | mainly occurring at | mainly occurring | mainly occurring | mainly occurring | mainly occur- | mainly occurring | neutral main-
at pH >7 pH7 atpH7 atpH7 atpH7 ring at pH 7 atpH7 ly occurring
atpH7
7 Salinity (H) | Fresh to brackish 2-Fresh to br 2-Fresh to brackish 2-Fresh to 2- Fresh to 2, Fresh to 2-Fresh to 2-Fresh to
brackish brackish brackish brackish brackish brackish
8 Nitrogen 2- Nitrogen 2- Nitrogen 2- Nitrogen 2-Nitrogen 2-Nitrogen 2-Nitrogen 2-Nitrogen 2- Nitrogen
Uptake autotrophic autotrophic taxa autotrophic taxa autotrophic autotrophic autotrophic autotrophic autotrophic
metabolism (N) | taxa tolerating tolerating elevated | tolerating elevated | taxa tolerating taxa tolerating | taxatolerating & taxatolerating |taxa tolerating
elevated levels of | levels of organically | levels of organically = elevated levels of | elevated levels of | elevated levels = elevated levels elevated
organically bound bound nitrogen bound nitrogen | organically bound ' organically bound  of organically of organically levels of
nitrogen nitrogen nitrogen bound nitrogen | bound nitrogen | organically
bound
nitrogen
9 Oxygen 3-Moderate 2- Fairly high(above | 3- Moderate (above 3- Moderate 2- Fairly 2- Fairly 3- Moderate | 3- Moderate
Requirement (above 50% 75% saturation) 50% saturation) (above 50% high(above 75% high(above (above 50% (above 50%
(O) saturation) saturation) saturation) 75% saturation) saturation) saturation)
10 Saprobity (S) 3-Alfa 2- B mesosaprobus | 3-Alpha mesosap- =~ 3- Alpha meso- | 3- Alfa mesosap- 2-B 3-Alpha meso- | 3-Alpha me-
mesosaprobous robous saprobous robous mesosaprobus saprobous sosaprobous
11 Trophic state 5-Eutrophantic | 4-Mesoeutrophantic  5- Eutrophentic 5- Eutrophentic | 5- Eutrophantic | 4-Mesoeutro- | 5- Eutrophentic 5-
phantic Eutrophentic
12 Moisture 2- Mainly 2-Mainly occurring in| 2- Mainly occurring 2- Mainly 2- Mainly 2- Mainly 2- Mainly 2- Mainly
retention (M) | occurring in water water bodies in water bodies | occurring in water |occurring in water| occurring in occurring in occurring in
bodies bodies bodies water bodies water bodies | water bodies
13 | IDSE/5(Louis 331 3.52 3.53 3.46 3.47 3.52 3.16 3.47
Leclercq Index)
14 % Indicators 30.65% 22.12% 21.23% 20.87% 19.63% 15.29% 32.59% 19.63%
of organic
pollution
15 Indicator GPAR, NHAL, NMUT GPAR, NHAL, GPAR, NHAL, GPAR, NHAL, NMUT GPAR, NHAL, GPAR,
organisms NMIC, NMUT NMUT NMUT NMUT NMUT NHAL,
NMUT
16 | % indicators of 27.19% 27.19% 15.28% 23.48% 15.32% 20.98% 18.71% 15.32%
anthropogenic
eutrophications
17 Indicator AOVA, SPHO, NRHY AOVA, SPHO, = AOVA,SPHO, | AOVA, SPHO, NRHY AOVA, SPHO, = AOVA,
organisms SULN SULN SULN SULN SULN SPHO,
SULN

Table 2: Ecological indicator values for selected water bodies (data derived from OMNIDA GB5.3 Software).

TQ erefore, eﬂécg’ e and strong consey afj e measures should be taken
to prg ent the lakes from entering hypereutrophentic state and to
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1 Acidobiontic Optional occurrence at pH <5.5
2 | Acidophilous Mainly occurring at pH <7
3 | Circumneutral Mainly occurring at pH — values about 7
4 | Alkaliphilous Mainly occurring at pH >7
5 Alkalibiontic Exclusively occurring at pH >7
6 Indifferent No apparent optimum
pH (R).
S.No. Water quality CI (mg/L) Salinity
1 Fresh <100 <0.2
2 Fresh brackish <500 <0.9
3 Brackish fresh 500-1000 0.9-1.8
4 Brackish 1000-5000 1.8-9.0
Salinity (H).
S. No. Nitrogen uptake
1 Nitroggn—autotrophi(_: taxa tolerating very small concentrations of
organically bound nitrogen
2 Nitrogen-autotrophic taxa tolerating elevated concentrations of
organically bound nitrogen
3 Facul2
orgardcally b493Tj2.301 0 06M.0702 cmO0 0 mf
organicadly b493Tj2.301 0 Oblig38 ly3.30uous.07-2.138 Td11(Facul
712 82 371 0039Td(N()Tj1(531phic)TjNeverT30 on.07very rar ly occurr

2)Tj2.(3)Tj2.301 0.6 T301 0 06M.0702 cm0 O mf

outside w38 r702diesTj0 1(531p 1(5> BDC ()Tj1(531phic)TjMainly occurr nin w38 r702dies, som
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