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Effect of Nutrient Level and Chlorophyll-a Content on
Protozoan Colonization in Urban Wetlands
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The high level of nutrients and the rapid colonization rates in the Lower lake and in Mansarovar lake,
during hot season, indicated their eutrophic to highly eutrophic status, whereas the low nutrient level and
slow rate of colonization in the Upper lake showed oligotrophic to mesotrophic status during cold and

hot periods respectively.
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Introduction

Due to rapid urbanization and population explos-
ionin cities, the wetlands situated within their lim-
its are subjected to untreated loads of nutrients and
silt. Asa result of such conditions, there is conside-
rable stress on water bodies and their biological
communities (Belsare 1987). Since the protozoan
communities represent autotrophic to heterotrop-
hic mode of nutrition, they are used as indicators of
stress on aquatic ecosystems (Pratt & Cairns 1985).
Moreover, they tend to be similar in all water bod-
ies and exhibit the range of sensitivities of higher
organism (Wetzel 1975). The excessive nutrient lo-
ading and other factors caused by the impact of
human activities lead to aberrations in their colon-
ization processes, as recorded in numerous aqua-
tic bodies (Cairns et al. 1979, Plafkin et 4. 1980,
Cairns & Henebry 1982). It was, therefore, tho-
ught worthwhile to study the effects of nutrient
load on protozoan colonization rates in urban wet-
lands of Bhopal city. Since chlorophyll-a is taken
as a parameter indicating eutrophication status of
awetland it was correlated with colonization rates
of protozoa in these wetlands.

Three wetlands of Bhopal city were selected for
the present investigation. These are the Upper

lake, the Lower lake and the Mansarovar. The
Upper lake is polymictic and exhibit thermal
stratification daily for a brief period. The
stratification is immediately broken by wind
action and overturning of water, whereas the
Lower lake is homothermal. The Mansarovaris a
shallow wetland with no thermal stratification,
but shows fluctuating water level during different
seasons (Menon 1988).

The table 1, 2 show protozoan species which
were collected by placing artificial substrates of
polyurethane foam of size 60 x 70 x 50 cm at
1.5m depth at various sations in these water
bodies during hot and cold seasons respectively.
These substrates were removed from the site at
intervals of 1,3,6,15 and 21 days. Each substrate
was placed in a sterile plastic wide mouthed
collecting bottle and was returned to the
laboratory for analysis of protozoan species.
Similarly water samples were collected from
similar depth (1.5m) for analysis of NOs;-N,
PO4-P and chlorophyll-a.

The artificial substrate was squeezed to
remove the protozoan species for identification
using a standard taxonomic references (Jahn
1949, Kudo 1966, Pascher 1913-1927). The
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Table 1 Correlation coefficient (r) between colonization rates, chlorophyll-a and nuirient level in three Urban Wetlands of Bhopal

Season Correlation statistics
Upper lake Lower lake Mansarovar lake
G value G value G value
Chl-a NO;-N PO,-P Chi-a NO;-N PO,-P Chl-a NO;-N PO,-P
r=-742 r=.775 r=.758 r=-683 r=437 r=.864 r=.576 r=.784 r=.720
Cold p = .01 p=.001 p=001 p=01 p=01 p=.05 p=71 p=.01 p=.2
n=3S:5 n=235 n=>35 n=35 n=35 n=>3 n=>5 n=235 n=35
=192 =212 =201 r=1623 1=0842 =298 =122 =219 =17
r=.59 r=234 r=.405 r=-826 r=.736 r= .85 r=.487 r=.75 r=.872
Hot p=>1 p=>1 p=>1 p=05 p=.001 p=.05 p=2 p=.1 p = .05
"n=275 n=235 n=35 n=3>5 n=2>5 n=35 n=35 n=35 n=2>5
t=253 (=188 =287 =966 =19 =309
number of protozoan species colonizing the 38 g, SEQ:5:168 SPECIES
substrate after a given exposure time was e ko, N
determined by repeated samplings until constant 2 "e,) -
number of species was obtained as suggested by \x\c'
Cairns and Henebry (1982). The colonization z . L4 "d
rates were calculated as number of species per 2. ASH V)
: <35 Gb, QQF
day. The species appeared on the first day and N o S S
disappeared on next harvesting day were g? '1 3
regarded as extinct species and the time required 3 °

for their extinction was calculated as the
extinction rate. The point at which appearance of
new species and disappearance of existing species
coincided was regarded as the equilibrium
species rate.

The PO,4-P, NO;-N and chlorophyll-a were
determined according to the method described in
APHA (1975). For statistical evaluation of
results, the Spearman correlation coefficient ()
was used for establishing relation between

chemical factors and protozoan colonization
rate,

The evaluation of protozoan colonization
dynamics shows that the urban wetlands of
Bhopal had comparatively simple protozoan
species. It was observed that colonization at two
sites of Upper lake in the cold season was much
Lawer in terms of estimated equilibrium species
(figure 1), whereas colonization in the Lower lake
and the Mansarovar was rapid and extensive
(figure 2a & 3a) during the cold season.
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Table 2 List of Protozoan species recorded from urban wetlands druing hot season 1989

Species of Protozoa Upper Lower Mansarovar

Species of Protozoa Upper Lower Mansarovar

Lake Lake Lake Lake

Flagellates Foxillum species + = +
Astasia clebsi + + + Chrysamoeba radians + - +
Prodon sps. + + + Cilliates
Hymenomonas rosella + + + Utrotricha fracta + + +
Chromulina freiburgensis + + + Halteria grandinella + + +
Dendromonas virgaria + + + Paramesium caudatum + + +
Ochromonas fragalis + + - Cinetochilum margaritium + + +
Uroglenopsis europea + + + Ophrydium sessile + + +
Hymenonas rosella + + + Pleuronema crassum + + -
Cryptomonas ovata + + + Euplotes pateila + + +
Glenodium edex + + + Microthorax spiniger + + +
Astasia klebsi + + + Oxytricha sp. + + +
Astasia comma ] + + - Colips bicuspis + + +
Trachelomonas volvocina + + + .
Chattenella subsella + + + Strobilium S[.)‘ * * *

) o Holophyra simplex + + +
Tetrublefaris multifilis + + + L

) Lacrimaria olar + + +

Euglena oxyuris + + + Pleuronema crassum + + -
Volvox .aureus + N - Cyclidium glucoma + + +
Pendorina morum + + +
Polytomeila ciyri + + + Sarcodjna
Parapolytoma satura + + + Pelom; xa palustris + + +
Chlamydomonas steinei + + + Arcella vulgaris + + +
Phacus albicans + + + Diffugia oblonga + + +
Euglena convoluta + + + Acanthocystis acculenta + + +
Gonystonum latum + + + Cochilopodium sp. + + +
Gymnodium fuscum + + + Centropyrex sp. + + +
Dinobryon divergensis + - + Diffugia lobostoma + * +
Chilomonas paramecium + + + Diffugia urodata + + +
Syneura uvella + - + Campuscus cornutus + - -

+, Present; —. Absent

During hot season, the colonization rates in
the Lower lake and in the Mansarovar were high
(figure 2b & 3b) as compared with the Upper
lake. On the contrary, the total number of species
was more in the Lower lake and in the
Mansarovar, compared to that in the Upper lake
during cold and hot seasons.

The colonization rates in all these wetlands,
were significantly correlated with differences in
various chemical parameters (specially with
nutrient level) reported during the present study. A

highly significant positive correlation has been
observed between nutrient and colonization rates
at each site in all three wetlands except the Upper
lake during the hot season (figure 4, table 1).

The abundance of species of phytoflagellatesin
Mansarovar and in the Lower lake reflect their
enriched nutrient status, due to direct flow of
domestic sewage and siltation.

Our results showed significant negative
correlation between chlorophyll-a level and
colonization ratss and a positive correlation
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between nutrient level and colonization rates in
these wetlands (figure 4,5,6). Thus when
chlorophyll-a  decreased in water, the
colonization rates increased, probably due to
rapid utilization of nutrients from water by
photosynthetic organisms. The excess of nutrient
level and chlorophyll-a in the Lower lake and in
tne Mansarovar, generally produced certain
nredictable changes in community, structure and
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colonization rates. The species with low tolerance
to nutrients were eliminated, while the best suited
one for survival in the high nutrient leve! become
dominant, Opler et al. (1975) reported that
colonization at high nutrient level areas was
extremely rapid and was attributed to large
number of pioneer species in tropical low land
forest areas of Costa Rica. A direct effect of high
nutrient level enhanced the carrying capacity of
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Table 3 List of protozoan species recorded from urban wetlands during cold season 1989
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Species of Protozoa

Upper Lower Mansarovar

Species of Protozoa

Upper Lower Mansarovar

Lake Lake Lake Lake
Flagellates Chilomonas peramecium + + +
Parapolynata satura * + - Syneura uvella + + +
Polytomella citri + + - Euglena Oxyuris + + -
Foxifillum species + - - Cilliates (13)
Prodon sps. - + - Uroftricha fracta + + -
C(:ryssamoeba radians + + + Hallteria grandinella + + +
Chromulina freiburgensis + + + Paramecium cacidatum - - +
Dendromonas virgaria + + + Cinetocochilum margaritium - - +
Ochromonas fragalis + + + Ophrydium sessile + + +
Uroglenopsis europea + + + Pleuronema crassum - + +
Hymenomonas rosella - + + Microthorex spiniger - - +
Cryptomonas ovata + + + Colips bicuspis - - +
Glenodium edex + - + Strobilus species - + +
Astasia klebsi - + + Holophyra simplex + + +
Astasia comma - - + Lacrimaria olar + + +
Trachelomonas volvocina - + + Cyclidium glucoma - + +
Chattonella subsella + + + Sarcodina (7)
Volvox aureus - - + Pelomyxa palustris - + -
Pendorina morun + + + Arcella vulgaris - + +
Chlamydomonas steinei + + * Diffugia wrodata + + +
Phacus albicans - + + Acanthocystis aculenta - - +
Euglena convoluta + - + Cochilopodium sp. + + +
Gonystomum lactum - - + Centropyrex sp. + + +
Gymnodium fuscum + + + Diffugia lobosa - - +
Binobryon divergensis + + + Campuscus corunatus + + -
+, Present; —, Absent
' --974
"0 2% "7 24
-864 --826 -856
C-8 08 736
~683
06 0-8+
437
0-4 044
iChia Pyl g
0-2- il 021
0
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hetrotrophic organism and also influences the
mode of fertilization. This displacement
effectively increased the number of highly
abundant species at high nutrient level in wetlands
which ultimately speeded up substrate
colonization. Further, the high level of nutrients
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