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ABSTRACT

The present investigation was arranged to examine
the status of water qualityof selected sites of Burdwan
area in terms of density and abundance of chirono-
mid population in correlation with physico-chemical
parameters of water. Seven physico-chemical water
quality parameters were measured in four selected
sites along with abundance of chironomid population.
Present investigation pointed out that chironomid
larvae were abundant in agricultural pond throughout
the study period.
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INTRODUCTION

Water is the universal solvent on world of the total
amount of global water only 2.4 % is distributed on
terrestrial region. Lakes and ponds are became a
threat to those ecosystem which were continuously
exploited. Population explosion, industrialization and
urbanization created problems of water pollution.
Direct discharges of effluents, domestic sewage and
agricultural runoff may lead to the production of com-
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pounds and hence increase the toxicity. [ addition to
the chemical and physical measurements, biological
indicators may be considered as potential tools for
the assessment of the effect of various contaminants
due to their functional role in water bodies (Warwick
1988).

Some benthic species are very sensitive to phys-
ical and chemical variations in the water due to their
short lifecycles and sedentary habits (Wu et al. 2004).
For this reason, these organisms have been used to
evaluate the degree of changes of environments.
Non-biting midges are one of the most potent groups
for assessing the condition of waters due to their
characteristic features (Saether1979, Saether 1980,
Ruse and Wilson1984, Bazzanti and Seminara 1987,
Kawai et al. 1989, Bisthoven et al. 1992, Gerhardt and
Bisthoven 1995). In particular, chironomids (Diptera:
Chironomidae) larvae have been used as bioindicators
of toxic materials in aquatic ecosystems.

Chironomids are very abundant, diversified and
widely distributed (Coffman and Ferrington 1996)
that can live wide range of aquatic habitats (Real et
al. 2000, Higuti et al. 2005) which in turn influence
the abundance of non-biting midges (Oliver 1971,
Callisto 1997). These properties make them potential
indicator in determining water for the presence of
pollution. Chironomids are one of the most abun-
dant aquatic insects in fresh water environments
(Epler 2001) due to their adaptability to extreme
environmental conditions (Armitage 1995). Species
composition differs among microhabitats as the larvae
are selective in the choice of site (Maasri et al. 2008).
Midge populations are influenced to alterations in



physico-chemical parameters and adding of nutri-
ents (Lim 1990) and abundance are also affected by
available food,the deposition of detritus and organic
matter at the bottom (Galdean and Callisto 2000). The
objective of this study is the measurement of various
responses of chironomid population to characteristics
of aquatic bodies in the vicinity of Burdwan.

MATERIALS AND METHODS
Study area

Four sites were selected for the study. Out of them two
sites were at Kaligram. They were designated as Site-I
(apond adjacent to paddy field) and Site-II (domestic
sewage canal). A canal carrying effluents from cast
iron industries at Palitpur was taken as Site-III for
this study. Finally, a pond located at the campus of
University of Burdwan was taken as Site-IV which
is free from any kind of pollutants.

Sampling of water samples and quality analysis

Water samples were collected from the four sites for a
period of three year from January 2013 to December
2015. The water samples were collected with the
aid of samplers. The temperature of the water was
recorded using a thermo probe (Model TL1-A), pH
was recorded using a portable pen pH meter (Hanna®,
Mauritius). Calcium and magnesium hardness (APHA
234°C) were determined using complex metric ti-

293

tration. Chloride was determined by argentometric
titration method. Analysis of water samples was done
following the standard methods of APHA (1998).

Determination of chironomid larval
population density

To determine chironomid larval population density,
three 15%15x15 cm Ekman dredge samplers were
used for sampling at each sampling site (Kar et al.
2011). Then samples were processed, identified and
counted following (Ali et al. 1977, Ali and Baggs
1982).

Statistical analysis

Physico-chemical parameters were studied through
correlation analysis (Zar 1999) followed by correla-
tion index (Kar et al. 2011).

RESULTS AND DISCUSSION

The water parameters for detection of water quality
for 3 years (from January 2013 to December 2015)
of four different study sites were presented in Fig. 1.

In the present investigation, higher level of con-
ductivity value of water samples were recorded during
the monsoon for study areas I and III and pre-mon-
soon periods for studied sites I and I'V. In the present
investigation, observations reveal that the values of
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Fig. 1. Mean value of water parameters for 3 years (from January 2013 to December 2015) at four different study sites.



294

Table 1. Correlation between different physico-chemical factors of water and chironomid larvae in site-I (Agriculture) at different season.
(* WT-Water temperature, pH-Water pH, CON-Conductivity, HARD-Total Hardness, CH- Chloride, Chiro- Number of chironomid larvae).

Pre monsoon AT WT WpH Con Ch Hard Chiro
AT 1.0

WT 0.849 1.0

WpH 1.0 0.849 1.0

Con -0.933 -0.982 -0.933 1.0

Ch -0.984 -0.929 -0.984 0.982 1.0

Hard -0.984 -0.984 -0.929 0.982 1.0 1.0

Chiro 0.629 0.945 0.629 -0.866 -0.756 -0.756 1.0
Monsoon AT WT WpH Con Ch Hard Chiro
AT 1.0

WT 0.756 1.0

WpH -0.023 -0.672 1.0

Con 0.954 0918 -0.322 1.0

Ch -0.839 -0.277 -0.525 -0.636 1.0

Hard -0.500 -0.945 0.877 -0.737 -0.052 1.0

Chiro 0.996 0.693 0.068 0.923 -0.885 -0.419 1.0
Post monsoon AT WT WpH Con Ch Hard Chiro
AT 1.0

WT 0.961 1.0

WpH 0.866 0.693 1.0

Con -0.327 -0.577 0.189 1.0

Ch 0.500 0.240 0.866 0.655 1.0

Hard 0.721 0.885 0.277 -0.891 -0.240 1.0

Chiro 0.721 0.885 0.277 -0.891 -0.240 1.000 1.0

hardness are in decreasing order from site I1I > site
IV > site II> site I. During the present investigation,
the values of chloride content of water samples of
sites I and III were found to be higher in monsoon
comparison to other seasons where sites Il and IV
were found to be higher in pre-monsoon. Abundance
and distribution of midge larvae were poor in sites
I and III while higher values were recorded at sites
IT and IV. Number of chironomid population were
found to higher during the post-monsoon for study
sites I, III and IV and throughout the study period in
site II, Tables 1-4.

From the correlation study, it is observed that
water temperature, water pH and conductivity were
positively correlated with larval population at all
three season of agricultural pond. In domestic pond
water temperature,water pH and conductivity were
negatively correlated with number of chironomids

at pre-monsoon where positively correlated at
post-monsoon and monsoon.

For industrial pond, water temperature was
negatively correlated with larval abundance at mon-
soon and post-monsoon but positively correlated at
pre-monsoon. In control pond, chloride and water
temperature were negatively correlated with larval
population at post-monsoon. At monsoon, hardness is
negatively correlated with abundance of chironomids.
Water pH and conductivity were negatively correlated
with number of chironomids at post-monsoon Fig.
2, Table 5.

PC-1 shows 69.256% of variance and Eigen
value 693.67, while PC-2 shows 19.349% of variance
and Eigen value 193.799. Number of chironomids
very significantly loaded in both factor 1 and 2 as
reported by Konar (2018). Except, number of chi-



Table 2. Correlation between different physico-chemical factors
of water and chironomid larvae in site-II (Domestic) at different
season. (* WT-Water temperature, pH-Water pH, CON-Conduc-
tivity, HARD-Total Hardness, CH- Chloride, Chiro- Number of
chironomid larvae).
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Table 3. Correlation between different physico-chemical factors
of water and chironomid larvae in site-III (Industrial) at different
season. (* WT-Water temperature, pH-Water pH, CON-Conduc-
tivity, HARD-Total Hardness, CH- Chloride, Chiro- Number of
chironomid larvae).

Pre monsoon WT WpH Con Ch Hard  Chiro
WT 1.0

WpH 0.444 1.0

Con 0982  0.605 1.0

Ch 0.721  -0.301 0.577 1.0

Hard 0.866  -0.064 0.756 0971 1.0

Chiro -0.581 -0.987 -0.724 0.145 -0.096 1.0
Monsoon WT WpH Con Ch Hard  Chiro
WT 1.0

WpH 0.866 1.0

Con 0982 0945 1.0

Ch -0.575 -0.907 -0.719 1.0

Hard -0.655 -0.189 -0.500 -0.242 1.0

Chiro 0.277  0.721 0.454 -0.946 0.545 1.0
Postmonsoon WT WpH Con Ch Hard  Chiro
WT 1.0

WpH 0945 1.0

Con 0.756  0.500 1.0

Ch -0.997 -0.918 -0.803 1.0

Hard 0.997 0.918 0.803 -1.000 1.0

Chiro 0.996 0910 0.814 -1.000 1.000 1.0

ronomids other components are inversely correlated
against PC-1, where components are correlate directly
in PC-2.

CONCLUSION

In this present survey temperature showed significant

Pre

monsoon WT  WpH Con Ch  Hard Chiro
WT 1.0

WpH -0.968 1.0

Con 0999 -0953 1.0

Ch -0.997 0984 -0992 1.0

Hard -0.994 0989 -0.987 0999 1.0

Chiro 0.993 -0931 0998 -0.981 -0.974 1.0
Monsoon WT WpH  Con Ch Hard Chiro
WT 1.0

WpH 0.832 1.0

Con 0971 0941 1.0

Ch -0.778 -0.996 -0.906 1.0

Hard 0.866 0.998 0961 -0.988 1.0

Chiro -0.866 -0.998 -0.961 0988 -1.000 1.0
Post

monsoon WT WpH  Con Ch Hard Chiro
WT 1.0

WpH -0.997 1.0

Con 0.929 -0.896 1.0

Ch -0.983  0.994 -0.844 1.0

Hard -0.971 0949 -0.991 0.910 1.0

Chiro -0.982  0.964 -0.982 0.930 0.999 1.0

level of seasonal variation. According to the fluctu-
ations in water temperature has relationships with
the air temperature. As reported by Sharma and Jain
(2000) earlier, the deviation in water temperature in
this study may be due to the regular climatic fluctua-
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Seasonal and site wise chironomid population Comparison
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Fig. 2. Abundance of chironomid larvae within four sites in monthly variation.



296

Table 4. Correlation between different physico-chemical factors
of water and chironomid larvae in site-IV (Control) at different
season. (* WT-Water temperature, pH-Water pH, CON-Conduc-
tivity, HARD-Total Hardness, CH- Chloride, Chiro- Number of
chironomid larvae).

Pre-

monsoon WT WpH  Con Ch Hard  Chiro
WT 1.0

WpH -0.376 1.0

Con 0.038 0911 1.0

Ch 0.554 -0.980 -0.811 1.0

Hard -0.240 0990 0961 -0.941 1.0

Chiro -0.350  1.000  0.923 -0.974 0.993 1.0
Monasoon WT WpH Con Ch Hard Chiro
WT 1.0

WpH 0397 1.0

Con 0.500  0.993 1.0

Ch 0.721 0923 0961 1.0

Hard -0.596  -0.974 -0.993 -0.986 1.0

Chiro 0.327 0997 0982 0.891 -0.954 1.0
Post

monsoon  WT WpH Con Ch Hard Chiro
WT 1.0

WpH 0240 1.0

Con -0.721  0.500 1.0

Ch -0.037 -0.979 -0.666 1.0

Hard -0.178  -0.998 -0.554 0.990 1.0

Chiro 0.059 -0.955 -0.735 0.995 0.972 1.0

tions and outcome of seasons and time of collection
or due to the atmospheric temperature as stated by
Jayaraman et al. (2003), Tiwari et al. (2004), Zingade
(1981), Kar et al. (2011) respectively.

The alkaline nature of water samples of the four
studied areas indicate towards the anthropogenic
influence in terms of on-farm inputs as well as in-
dustrial and domestic discharges as well as due to
the buffering capacity of water (Datta et al. 2009,
Kar et al.2011). Surface water pH was alkaline at all
four sites with maximum value in post-monsoon and
summer and minimum in monsoon. Probably it is
due to the removal of CO, by photosynthesis through
bicarbonate degradation, low primary productivity,
reduction of temperature and salinity, decomposition
of organic matter (Bragadeeswaran et a/.2007, Kar
et al. 2011). High pH in summer is due to high bio-
logical and photosyntheti cactivity (Govindasamy et

Table 5. Principal component analysis (2 components counted) for
physico-chemical parameters of water in site- I, IT, ITI, TV.

PC1 PC2
Water Temp. -0.01194 0.12663
Water pH -0.00593 0.009286
Conductivity -0.00058 0.001845
Chloride -0.11172 0.3022
Hardness -0.01394 0.007023
No. of Chironomids 0.89755 0.40719
Eigenvalue 693.67 193.799
% of Variance 69.256% 19.349%

al. 2000,Sridhar 2006, Saravanakumar et al. 2008).

Conductivity was high in summer resulting from
concentration of organic matter and human interven-
tion (Clymo 1983, Dakshini and Soni 1979, Kar et
al. 2011, Koshy and Nayar 2000, Mahadavan and
Krishnaswami 1983).

Higher level of hardness in water in site-I is due
to the natural accumulation of salts from contami-
nation with the soil and geological formations or it
may enter from the anthropogenic effects. In all sites
pre-monsoon exhibit higher hardness, may be due to
influx of water and lower hardness during monsoon
result from heavy rainfall (Kar et al. 2011).

Chloride content of water is one of the important
ecological factors as well as an indicator of pollution.
It influences the functional physiology and reproduc-
tive activityof organisms there by during summer
months may be attributed towards continuous evap-
oration of water especially during summer season
(Kar et al. 2011).

Seasonal differences in the density and abun-
dance could be explained by the different amounts of
allochthonous material entering these systems (Kar
et al. 2011). Increased input of allochthonous matter
makes a decline in organism density. The higher
values of chironomid larvae during the winter and
post winter period may be attributed towards increase
in nutrient inputs and organic materials, primarily
domestic sewage, agrochemicals which increased
the amount of benthic surface area by increasing
the three dimensional aspect of the four study sites
and by providing an increase in food supply for the



chironomids (Kar ez al. 2011).

As the population of chironomids were higher in
site I were significantly higher throughout the study
period it therefore indicates towards higher nutrient
enrichment and organic material concentration and
therefore the water quality of study site-I is deterio-
rating at fast rate due to anthropogenic inputs where
site II, IIT and IV were less vulnerable with respect
to deterioration of water quality due to anthropogenic
influence (Kar et al. 2011). Least density of chirono-
mid population in site II, IIl and IV may be the effect
of water pH, presence of toxic substances and low
nutrient inputs.

From the overall experiment it can be decided
that impairment of the water quality of the studied
sites has contributed significantly towards distri-
bution and abundance of chironomid population
among different seasons. Among the study sites the
water quality of site-I are deteriorating at fast rate in
compare to other studysites. Therefore, abundance of
chironomid population shows considerable promise-
towards indicating the status of water parameters of
four study areas.
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