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Abstract

The influence of water quality and bottom soil quality
on the zooplankton of Thirumeni Lake, Thiruvarur
District, Tamilnadu, India is described in this paper.
Protozoans have dominated the zooplankton
community followed by crustaceans. Water pH,
hardness (total, calcium and magnesium), iron, nitrate
and sulphate levels in water and soil phosphorus have
been the most significant factors that influence the
zooplankton volume, density and diversity in
Thirumeni lake.

Key words: density, diversity, soil factors, water
quality, zooplankton

INTRODUCTION

The zooplankton in freshwater comprise principally
protozoans, rotifers, cladocerans and copepods.
Zooplankton are major herbivores as well as important
predators in aquatic ecosystems.  Therefore, to
understand the lake metabolism it is necessary to
evaluate the biomass and the rate of zooplankton
productivity in this ecosystem.  Accoþrding to Sinha
and Islam (2002) in lentic ecosystem zooplankton
constitutes a vital link in the food chain and an
understanding of their composition, abundance and
variation helps in proper management of lentic
ecosystems.  Zooplankton forms an important
intermediary step in the grazing food chain in aquatic
biota in any ecosystem. Analysis at specific level cannot
entirely disclose the functional mechanism of the
aquatic ecosystem, unless the dynamics of
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zooplankton community is adequately known. The
distribution pattern of zooplankton in lentic systems
þhas been well been documented by several workers
(Das and Shrivastava, 1956; Vasisht and Dhir, 1970;
Vasisht and Sharma, 1975; Awtramani, 1980; Sharma,
1983; Vasisht and Jindal, 1980; Saxena, 1982).
Fluctuation of zooplankton in space and time is
controlled by a combination of physico-chmical and
biological factors (Dijk and Zanten, 1995).

Significant correlations have been established
between zooplankton density and physico-chemical
parameters of water by Prakash et al. (2001) with rotifers
showing highly significant positive correlation with
temperature, free CO2, pH, chloride and nitrogen,
cladocerans showing highly significant and positive
correlation with temperature, free CO2, pH, chlorides
and nitrogen whereas negative correlation with
dissolved oxygen and copepods showing highly
positive correlation with dissolved oxygen. Similar
observations have been made by Ismail (1997), Ansari
and Prakash (2000), Prakash (2001) and Prakash et al.
(2001) also.  Multiple regression analyses by Davis
(1954), Ruttner and Kolisko (1974), Gupta (1989),
Sharma (1995) and Sharma and Hussain (2001) have
shownþ that a number of abiotic and biotic
environmental circumstances act simultaneously on
zooplankton productivity. Thus, it may be concluded
that the density and biomass of Zooplankton are also
dependent on different abiotic factors either directly
or indirectly.

The influence of water quality and bottom soil quality
on the zooplankton of Thirumeni Lake, Thiruvarur
District, Tamilnadu, India is described in this paper.

STUDY AREA

The Thirumeni Lake

Thirumeni lake (10o 33’ 28" to 10o 34’ 30.9" N and from
79o 26’ 17.7" to 79o 27’ 54.1" E ) is one of the major
freshwater habitats and resources of old Thanjavur
District, Tamil Nadu, Southern India After trifurcation
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of the old Thanjavur District it now comes under the
Thiruvarur District.

Sampling Stations

For recording periodically the various physico-
chemical and biological fluctuations in the lake, three
stations were selected. The stations were located
nearby the villages Thirumakkottai, Painganadu and
Paravakkottai.

Station I : (10o 33’ 46.44" N; 79o 27’ 18.36" E) was at the
southern part of the lake near Thirumakkottai.

Station II : (10o 34’ 17.4" N; 79o 27’ 5.4" E) was at the
Northern side of the lake near Painganadu.

Station III : (10o 34’ 0.48" N; 79o 26’ 40.56" E) was at
the western part of the lake near Paravakkottai.

METHODS

Study Period

Data were collected from October 2000 to May 2001
and November 2001 to April 2002, during three
seasons viz., Monsoon (October, November and

December) and Post Monsoon (January, February and
March) and Summer (April and May) of two successive
years (during the months in an year when water was
available in the lake which varied depending on the
variations on water inflow from the feeder canals and
rains).  Data were collected on calm, sunny days and
days with high wind, heavy rain and dense fog were
avoided.

Measuring Water Quality Variables

The following water quality factors were measured
once in a week from the three stations.  Sample
collections and preservation were as per the
specifications of APHA (1995).

Physical Factors

Surface water temperature was measured at 8.00 a.m.
It was measured in centigrade (C) with a LCD-portable
digital Multi-Thermo meter with external sensor probe
in all the three stations 0.1m below the water level
(Danel1 and Sjoberg, 1982) with 0.1°C accuracy.
Turbidity was measured by using the Nephelometer
and expressed as NTU.  Total dissolved solids were
measured using Standard TD Scan I pocket TDS tester
(10-1990 ppm range).

Chemical Factors

Fifteen chemical factors viz., pH., dissolved oxygen,
total alkalinity, carbonate alkalinity, bicarbonate
alkalinity, total hardness, calcium hardness,
magnesium hardness, chloride, iron, ammonia, nitrite,
nitrate, sulphate and phosphate were assessed.  The
water samples were collected from the three stations
in pre-cleaned separate water cans (1-2 L capacity) and
were analyzed separately (Murphy et al., 1984).  The
water samples were collected and preserved for later
analyses as per the procedures described in APHA
(1995).  The methods used to measure the water
chemistry variables were as follows.

pH of the water samples were determined by portable
pen type electronic pH meter. The pH meter was
immersed in the water and pH values were read directly
from the digital screen (Nagarajan and Thiyagesan,
1996). The dissolved oxygen content was estimated by
the standard volumetric Winkler method.  The water
samples were collected in narrow mouthed glass
stoppered amber coloured bottles without air bubbles
and fixed in the field (Nagarajan and Thiyagesan,
1996). The alkalinity of water sample was estimated
by Acid-Base titrimetric method (Trivedy et al., 1987).
Hardness was measured by the complexometric
titration using EDTA (Trivedy and Goel, 1986).

Calcium was estimated by the complexometric titration
using EDTA (Trivedy and Goel, 1986) Magnesium
hardness was calculated as follows : Magnesium

Fig. 1. Season-wise zooplankton composition in
Thirumeni lake during the study period
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sample was also allowed to settle overnight in a
measuring cylinder and the sedimented volume was
taken to calculate the volume of plankton per cubic
metre of water.  Identification of the plankton organisms
was done out by referring to relevant works
(Desikachary 1959a,b; Ward and Whipple 1959;
Philipose 1967; Sreenivas and Duthie 1973; Adoni et
al., 1985; Battish, 1992).

Counting

For counting the plankton, a modification of Lackey
drop method (Lackey, 1938) was used.  It is a simple
method of obtaining counts of considerable accuracy
with samples containing dense planktonic populations
(APHA, 1995).  The plankton was quantified with the
help of the formula given by Welch (1952).

i.e., Organisms / l = (N*A/V)/L

A = Number of organisms per drop

L = Volume of original sample

V = Volume of one drop

N = Total volume of the sedimented sample

Fig. 2.  Seasonal variations in the composition of a)
Protozoans and b) Crustaceans in the Thirumeni lake
during the  study period.

Hardness = Total Hardness - Calcium Hardness.
Estimation of chloride was by following Trivedy and
Goel (1986). Iron was estimated by the Phenanthroline
method (APHA, 1995). Ammonia was estimated by
the Nesslerization method described by Trivedy and
Goel (1986).The nitrite content was estimated by the
colorimetric Griess – Ilosvay method described by
Klein (1973). Determination of nitrate was based on
the phenol disulfonic acid colorimetric method
described by Trivedy and Goel (1986). Sulphate level
was estimated by the barium chloride Turbidimetric
method (Trivedy and Goel, 1986). The determination
of phosphate was made by the colorimetric method of
Trivedy et al. (1987).

Plankton Studies

Sampling

The plankton samples were collected once in a
fortnight by filtering 50 litres of surface water at
different sites using a standard plankton net (No.20)
and were fixed and preserved in modified Lugol’s
solution (Pandit, 1980) and also in 4% formalin for
later identification (Michael, 1986).  The plankton

Fig. 3. Monthly variations in the volume of zooplankton
in Thirumeni lake during a) First Year (2000-2001) and
b) Second Year (2001-2002) of the study period.  Values
are X±1SD.
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In the text, quantity of plankton has been expressed as
number per cubic meter (APHA, 1995).

Bottom Soil Analysis

Bottom samples were collected at three different stations
in each region in each month by using Petersen grab.  It
was towed slowly for a distance of one foot (Wetzel and
Likens, 1979; Nagarajan and Thiyagesan, 1996).

Soil Textural Analysis

Soil textural analysis was done at the Tamilnadu
Agricultural University, Soil Testing Laboratory,
Aduthurai.  Soil analyses were by mechanical analysis
as per the international pipette method (Piper, 1966).

Soil Macronutrient Analysis

For the estimation of the level of soil macronutrients like
nitrogen, phosphorus and potassium, soil pH and soil
electrical conductivity, the soil samples collected were
sent to the Tamilnadu Agricultural University Soil

Testing Laboratory, Aduthurai and the results were
obtained directly from them.

Data Analysis

Diversity Index

The species-diversity (H’) was calculated using the
Shannon Weiner index (Shannon and Weiner, 1949).

         S

H= -  pi ln ip

       I=1

Where pi = ni/N; ni = proportion of individual in
each category; N=total number observed and
s=number of categories).

Statistical Analyses

Basic statistics viz., arithmetic mean, standard
deviation and standard error were calculated for all
the replicate variables and are given as X ± 1 SD or

A) Rhizopoda

1.       Amoeba sp.
2.       Difflugia sp.
3.       Hyalosphenia sp.
4.       Pelomyxa sp.
5.       Platoum sp.

B) Ciliata

1.     Flexiphyllum sp.
2.     Lacrymaria sp.
3.     Mesodinium sp.
4.     Enchelys sp.
5.     Hastatella sp.

6.   Stylonychia sp.
7.   Euplotes sp.           

C) Zoo Flagellata

1.   Mallomonas sp.

1.         Ephydatia sp.
2.       Heteromeyenia sp.
3.       Brachionus sp.
4.       Keratella sp.
5.       Monostyla sp.
6.       Notholca sp.
7.       Asplanchna sp.

8.         Kellicottia sp.
9.      Lacane sp.
10.    Pompholyx sp.
11.    Platyias sp.
12.    Ploesoma sp.
13.    Rattulus sp.
14.    Trichocerca sp.

A) Cladocera

1.       Daphnia sp.
2.       Moina sp.
3.       Holopedium sp.
4.       Ceriodaphnia sp.
5.       Bosmina sp.
6.       Diaphanosoma sp.
7.       Chydorus sp.
8.       Eurycercus sp.

9.         Macrothrix sp.
10.    Simocephalus sp.
B) Copepoda 

1.       Cyclops sp.
2.       Mesocyclops sp.
3.       Diaptomus sp.
4.       Calanus sp.
5.       Eucalanus sp.
6.       Pseudodiaptomus sp.

C) Ostracoda 

1.       Cypris sp.
2.       Notodromas sp.

I. PROTOZOA

II. ROTIFERA

III. CRUSTACEANS

Table 1. Zooplankton recorded in Thirumeni lake during the study period.
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X ± 1 SE.  Statistical analyses were performed by
using Window based statistical packages viz.,
Microsoft Excel, MINITAB (Ryan et al., 1992) and SPSS
(Statistical Package for Social Science; Nie et al., 1975).
Mainly parametric tests viz., Analysis of Variance
(ANOVA), Cluster Analysis, and Multiple Regression
equations were used to test hypothesis.  Appropriate
data transformations were made wherever needed.
For hypothesis testing P < 0.05, P < 0.01 and P < 0.001
were considered and these levels of significance were
indicated at appropriate places.  Statistical inferences
were made by following Sokal and Rohlf (1995) and
Zar (2003).

RESULTS

Forty-five genera of zooplankton with the following
break up were recorded from the Thirumeni lake
during the study period (Table 1).

(i) Protozoa : 13 (5 Rhizopoda, 7 Ciliata, 1 Zooflagellata)

(ii) Rotifera : 14

(iii) Crustacea : 18 (10 Cladocera, 6 Copepoda, 2
Ostracoda)

The per cent composition of various groups of
zooplankton during different seasons of the study
period is shown in fig. 1.  Protozoans dominated the
zooplankton community followed by Crustaceans in
all the seasons of both the years except during
monsoon of 2000 – 2001 when Rotifers were more then
Crustaceans (Fig. 1).

Per cent composition of various groups of protozoans
during the different seasons of the study period is
shown in Fig. 2a and that of the Crustaceans in Fig. 2b.

Volume of Zooplankton

Month–wise variations in the volume of zooplankton
recorded in the lake during the study period are shown
in figs. 3a and b.  April happened to be the month of
highest zooplankton volume in the first year (2000 –
2001) while it was highest in November in the second
year of study (2001 – 2002) (Fig. 3a and b).  On the
other hand, the zooplankton volume was lowest during
November in the first year (Fig. 3a), while March was
the month with lowest zooplankton volume (Fig. 3 b)
in the second year.

Fig. 4. Dendrograms to show the similarities among
the a) months and b) seasons of the study period and
c) sampling stations of the lake with regard to volume
of zooplankton.

Fig. 5 : Monthly variations in the density (No./m3) of
zooplankton during a) First Year (2000-2001) and b)
Second Year (2001-2002) of the study period.  Values
are X±1SD.
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Variables Model F

Model P and R2
Predictor Coefficient

Standard 

Deviation
t P

Constant 10.499 2.153 4.88 0

Total Hardness -0.03674 0.01878 -1.96 0.056

Magnesium 0.08223 0.02803 2.93 0.005

Zooplankton 
volume(ml/m3)
F=4.30
P<0.05
R2 = 13.7%

Table 2. Multiple regression equation model to predict the influence of water quality parameters and soil
characteristics on the volume (ml /m3) of zooplankton

Variables Model F

Model P and R2 Predictor Coefficient

Standard 

Deviation t P

Constant 123.65 34.03 3.63 0.001
Chlorides -0.09926 0.04774 -2.08 0.043

Chlorides2 0.00017222 0.00008118 2.12 0.039

Iron 19.389 6.404 3.03 0.004

Iron2 -13.376 4.172 -3.21 0.002

Nitrate 481.9 165.5 2.91 0.005

Nitrate2 -7595 2649 -2.87 0.006

Nitrate3 25581 9192 2.78 0.008

Phosphorus -12.323 3.948 -3.12 0.003

Phosphorus2 0.347 0.1123 3.09 0.003

Zooplankton
density (No./m3)
F=4.03
P<0.001
R2 = 43.6%

Table 3.  Multiple regression equation model to predict the influence of water quality parameters and soil
characteristics on the density (No./m3) of zooplankton.

Variables 

Model F

Model P and R2

Predictor Coefficient
Standard 

Deviation
t P

Constant 3.2918 0.8636 3.81 0
pH -0.06624 0.02914 -2.27 0.028
Calcium Hardness 0.0019712 0.0009531 2.07 0.044

Iron 0.5662 0.1637 3.46 0.001

Iron2 -0.4228 0.1124 -3.76 0

Sulphate 0.26907 0.06051 4.45 0

Sulphate2 -0.08553 0.02167 -3.95 0

Sulphate3 0.006202 0.001686 3.68 0.001

Phosphorus -0.2844 0.105 -2.71 0.009

Phosphorus2 0.008113 0.003003 2.7 0.01

Zooplankton
diversity (H’)

F=5.72
P<0.001

R2 = 52.3%

Table 4.  Multiple regression equation model to predict the influence of water quality parameters and soil
characteristics on the diversity (H’) of zooplankton.
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Dendrograms obtained as a result of cluster analysis
to find out the similarities in zooplankton volume with
regard to months, seasons and stations are shown figs.
4 a, b and c.  The months, January, February, October
and December were unique in their zooplankton
volume during the study period (Fig. 4a). The
zooplankton volume during post monsoon and
summer seasons was similar, while monsoon
happened to be unique in zooplankton volume (Fig. 4
b).  The stations Thirumakkottai and Painganadu had
highest similarity with regard to zooplankton volume,
while the Paravakkottai lake was unique in
zooplankton volume during the study period (Fig. 4 c).

Factors Influencing Volume of Zooplankton

Levels of total hardness and magnesium in the lake
waters entered into the multiple regression equation
derived to predict the variation in the zooplankton
productivity.  Both the variables had linear relationship
with zooplankton volume and magnesium had positive
effect whereas total hardness had negative effect.  The
model was highly significant (F=4.30; P<0.05;
R2=13.7%) ( Table  –2).

Density of Zooplankton

Month – wise variations in the density of zooplankton
recorded in the lake during the study period are shown
in figs. 5a and b.  The zooplankton density was highest
during October (2000 – 2001) and thereafter it showed
a declining trend up to January, shot up during the
next month i.e. February and once again declined in

Fig. 6 : Seasonal variations in the density (No./m3) of
zooplankton in Thirumeni lake during the study
period.  Values are X±1SD.

Fig.7 Dendrograms to show the similarities among
the a) months and b) seasons of the study period and
c) sampling stations of the lake with regard to density
of zooplankton.

Fig. 8 : Monthly variations in the diversity (H’) of
zooplankton during a) First Year (2000-2001) and b)
Second Year (2001-2002) of the study period.  Values
are X±1SD.
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the remaining months of the first year i.e. March and
April (Fig. 5a).  However, no such clear trend could be
discerned in the second year of study (2001 – 2002) as
it fluctuated with alternate rise and fall in successive
months from November to April (Fig. 5b).

Season–wise variations in the density (no./m3) of the
zooplankton are shown in fig. 6.  The zooplankton
density was highest during the monsoon season in
both years of study (Fig. 6).  The season - wise variations
in the zooplankton density in the lake are statistically
significant (ANOVA; F2, 51 = 3.34; P<0.05).

Cluster analysis showed that the zooplankton density
was similar during (i) February and November and
(ii)January, March, April and May while October was
unique in zooplankton density during the study period
(Fig. 7a).  When grouped by cluster /analysis, the
zooplankton density was similar during post monsoon
and summer seasons, while monsoon happened to be
the season with characteristic zooplankton density (Fig.
7b). The station Painganadu and Paravakkottai were
similar in zooplankton density (Fig. 7 c).

Factors Influencing Zooplankton Density

Variation in the zooplankton density in Thirumeni
lake could be attributed to chlorides, iron and nitrates
levels of water and phosphorus of bottom soil as they
accounted for 43.6% variations in zooplankton density.
All the variables had quadratic relationship except
nitrates, which had cubic relationship (F = 4.03;
P<0.001; Table - 3).

Diversity of Zooplankton

Month – wise variations in zooplankton diversity (H‘)
recorded in the lake during the study period are shown
in figs. 8a and b.  The zooplankton diversity (H‘) was
highest during November and lowest during January
in the first year (2000 – 2001) of the study period (Fig.
8a).  Contrastingly, January happened to be the month
with the highest zooplankton diversity (H‘) and April
with the least during the second year of study (i.e. 2001
– 2002) (Fig. 8 b).

Season – wise variations in the zooplankton diversity
(H‘) are shown in fig. 9. Monsoon season happened to
be the season with the highest zooplankton diversity
in both the years of study (Fig. 9).  The zooplankton
diversity (H‘) was lowest in the post monsoon during
the first year (2000 – 2001) and summer during the
second year (2001 – 2002) (Fig. 9).  Both the annual
and seasonal effects on zooplankton diversity in the
lake were statistically significant (ANOVA; year F1, 51 =
10.07; season F2, 51 = 5.49; P<0.01).

Clustering of months, seasons and stations based on
their zooplankton diversity has been shown in figs. 10
a, b and c.  Two clusters i) February and April and ii)
November, January, March and May could be discerned

Fig. 10. Dendrograms to show the similarities among
the a) months and b) seasons of the study  period and
c) sampling stations of the lake with regard to diversity
of zooplankton.

Fig. 9  : Seasonal variations in the diversity (H’) of
zooplankton in the Thirumeni lake during the study
period.  Values are X±1SD.
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in the month-wise dendrograms developed, while
December and October showed unique pattern in the
zooplankton diversity (Fig. 10a).  The zooplankton
diversity was similar during the summer and
monsoon seasons and the zooplankton diversity in
the lake during post monsoon season was quite
different from that of the other two seasons (Fig. 10b).
But, no clear differentiation of stations of the lake could
be discerned from the dendrogram with regard to
zooplankton diversity (Fig. 10c).

Factors Influencing Zooplankton Diversity

Water pH, calcium hardness, iron and sulphates
levels and soil phosphorus entered into the multiple
regression model developed to predict the variation
in zooplankton diversity in Thirumeni lake and they
collectively explained for 52.3% of the total variation
(F = 5.72; P<0.001).  pH and calcium hardness had
linear relationship, iron and phosphorus had
quadratic and sulphates had cubic relationship with
zooplankton diversity (Table  4).

DISCUSSION

Zooplankton Composition

Protozoans have dominated the zooplankton
community followed by crustaceans in all the seasons
of both the years except during monsoon of 2000- 2001,
when rotifers have been found to be higher than
crustaceans (vide Fig.1).  Variation in zooplankton
composition in freshwater ecosystems in different
seasons has been reported by Jha et al. (1931), Govind
(1969), Sreenivasan (1970), Ayyappan et al. (1980),
Dad (1981), Rao (1987), Gupta (1989) and Kumar
(2002).  According Pandit (1999), the rich crop of
protozoa may be attributed to the higher amounts of
organic matter providing the basic source of food and
the higher percentage of rotifers may be attributed to
the availability of rich protozoan food. However,
according to George (1966) numerical superiority of
rotifers is an indication of the eutrophic nature of the
waterbody.

Seasonal Variations in Zooplankton

In the present study, the zooplankton volume has been
observed to be highest in summer during the first year
(2000-2001) and during the monsoon in the second
year . The zooplankton density has been highest
during the monsoon season in both years of study
(vide Fig. 6).  Monsoon happens to be the season with
the highest zooplankton diversity in both the years of
study (vide Fig. 4.107).  On the contrary, Michael
(1969), Baruah et al. (1993) and Kumar and Gupta
(2002) have observed maximum zooplankton density
during summer in various freshwater bodies and have
opined that such a summer increase in zooplankton
might be due to favourable water conditions and high

phytoplankton density upon which they depend for
their food.  There has been only a single peak in April
during the first year, while there have been three peaks
in November, February and April during the second
year with regard to zooplankton volume (vide Fig. 3).
There have been two peaks in the density of
zooplankton, in October and February, in the first year
and in December and February in the second year (vide
Fig. 5).  There were two peaks in zooplankton diversity
in the first year in November, March and a single peak
in January during the second year (vide Fig. 4.106).
Cluster analyses (vide Figs. 4, 7 and 10) have also
showed that there are clear variations due to months.
Temporal variations in zooplankton periodicity with
unimodal peak (Sumitra, 1969), bimodal peak (Das and
Shrivastava, 1956; Vasisht and Dhir, 1970; Vasisht and
Sharma, 1975; Bohra, 1977; Awtramani, 1980; Vashist
and Jindal, 1980; Sharma, 1983; Kumar, 2002) and
trimodal periodicity (Tandon and Singh, 1972) have
been reported earlier.  In the present study, the pattern
of zooplankton volume, density and diversity have
been found to be broadly similar to that of
phytoplankton.  This relationship i.e. the
zooplanktonic peaks coinciding with phytoplanktonic
peaks, has also been reported by Shetty et al. (1961),
Pahwa and Mehrotra (1966), Tandon and Singh (1972),
Bhatnagar (1982) Sharma (1983) and Kumar (2002),
also.  But on the other hand, according to theory,
zooplankton and phytoplankton should show an
inverse relationship (Anderson et al., 1955).  Porter
(1973, 1977) explains that this anomaly is due to the
fact that the zooplankton consume only a certain
portion of total phytoplanktonic community and
therefore the above relationship is restricted primarily
to the nanoplankton, because of easy grazing on small
sized plankton.  Furthermore, Saunders (1969) Ruttner
and Kolisko (1974) and Moore (1978, 1981) have found
the dependence of zooplankton on detritus and
associated bacterial flora also. Davis (1954), Ruttner
and Kolisko (1974) and Gupta (1989) have stated that
a number of abiotic and biotic environmental
circumstances act simultaneously to shape the
planktonic community and according to Kumar (2002)
the maximum plankton yield is governed mainly by
favourable balance between various ecological and
biological conditions.

Water Quality Factors Influencing Zooplankton

Water pH, hardness (total, calcium and magnesium),
iron, nitrate and sulphate levels in water and soil
phosphorus have been the most significant factors that
influence the zooplankton volume, density and
diversity in Thirumeni lake as inferred from the
multiple regression analyses (vide Tables 2-4).  pH has
been reported to directly or indirectly affect the
production of aquatic organisms (Odum, 1996; Das,
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1978; Minns, 1989). Significance of hardness values
on zooplankton production has been reported by
Sharma and Hussain (2001). Iron plays an important
part in the metabolism of organism (Maitland, 1990).
Saha (1980) has found an inverse relationship between
nitrate and zooplankton.   According to Dijk and
Zanten (1995) fluctuation in zooplankton in space and
time is controlled by a combination of physico-
chemical and biological factors.  Prakash et al. (2002)
have also observed significant correlations between
zooplankton and levels of pH and nitrogen.  Sharma
and Hussain (2001) have found that a multiple
regression predictor with the ecological variables,
namely, specific conductivity, pH, dissolved oxygen,
transparency, free carbon-di-oxide, total alkalinity,
hardness, chlorides, net primary production and
potassium together account for 99.96% of variations
in zooplankton, thereby indicating the combined
influence of various factors.þþþ  Earlier Sharma (1995)
and Yadava and Dey (1990) have also reported the
collective influence of water quality variables on
zooplankton densities. Prakash et al. (2002) have also
established significant correlations between
zooplankton groups, such as, rotifers, cladocerans and
copepods and water quality factors viz., water
temperature, free Co2, pH, dissolved oxygen, chlorides
and nitrogen. Similar observations have been reported
by Ismail (1997), Ansari and Prakash (2000), Prakash
(2001) and Prakash et al. (2001). Thus it may be
concluded that the dynamics of zooplankton
communities in Thirumeni lake is greatly influenced
by the variation in its water quality factors discussed
above.
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