BBRC

Bioscience Biotechnology

Biosci. Biotech. Res. Comm. 12(1): 194-202 (2019) Research Communications

Biological monitoring of riverine ecosystem and its

correlation with water quality
D. D. Bhutekar' and S. B. Aher*

'Department of Environmental Science, Arts, Commerce and Science College, Ambad, Maharashtra-431204, India
2JCAR-Indian Institute of Soil Science, Bhopal, Madhya Pradesh-462038, India

ABSTRACT

The River Godavari serves as a source of water for drinking and domestic use, agricultural irrigation and industries
in Ambad stretch. The anthropogenic activities in the stretch caused ecological disturbance through water pollution.
In present study, the spatial variation in water quality parameters was studied with respect to the fish population and
diversity. The fish diversity and water quality of Godavari River at Ambad Stretch (16 km length) was studied at five
identified sampling sites viz. Paithan (R), Balegaon (A), Gandhari (B), Shahagad-A (C) and Shahagad-B (D). The results
revealed that the water quality followed the trend: R>D>B>A>C. The fish diversity index was observed between 2.35
and 3.03 among different sampling sites with highest at site R. The correlation study showed significant correlation
between water quality parameters viz. total dissolved solids, phosphate, nitrate, dissolved oxygen, biological oxygen
demand and chemical oxygen demand and fish population and diversity. The pollution tolerant fish species Oreochro-
mic mossumbicus population showed significant positive correlation with water quality parameters except dissolved
oxygen where it was found negatively correlated.

KEY WORDS: GoDAVARI RIVER, FISH DIVERSITY, WATER QUALITY, SHANNON DIVERSITY INDEX, AMBAD STRETCH

development but the freshwater habitats receiving the
highest levels of human disturbance. Recent studies on

The water is the most essential and precious resource and
is the elixir of life. Water resources comprising of surface
water (river and lakes), ground water, and marine and
coastal waters support all living things including human
beings. Surface Rivers have always been the lifelines of
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the status of inland water ecosystems showed that the
river catchments in the Indian subcontinent are glob-
ally most threatened. Therefore, it is essential to identify,
monitor and conserve the riverine ecosystems. Biologi-
cal assessment of the freshwater habitats aims at char-



acterizing and monitoring the conditions of the aquatic
resources. The assessments are commonly associated
with human impact (Saunders et al., 2002; Resh, 2008;
Bhutekar et al., 2015, Bhutekar et al., 2018a).

In India various studies have presented spatial and
temporal trends in diversity or biotic index of streams,
rivers and lakes (Bhat, 2002). But still relatively little
information is available on the correlation between
water quality parameters and population and diversity
of the aquatic animals (Rai et al., 2013). The river Goda-
vari is considered to be one of the very sacred rivers of
India. But being the ultimate sink of anything and every-
thing drained through surface runoff, the river has been
subjected to considerable stress. As a result, the ecology
and water quality has suffered. In India some studies
have presented spatial and temporal trends in diversity
or biotic index of streams, rivers and lakes (Bhat, 2002).
The biomonitoring system developed for the temperate
streams was tested and found useful. However, biomoni-
toring can not entirely replace standard physic-chemical
water quality methods. Standard physico-chemical water
quality measures provide information on water quality
at a particular spatial unit during the time of sampling.
It cannot provide historical information on water quality
(Bhutekar et al., 2018b). On the other hand, by knowing
the ecology of aquatic insect community, biomonitor-
ing tools provide some historic insights into the water
quality. Standard physico-chemical water quality meth-
ods need to be carried out in conjunction with biomoni-
toring tools to comprehensively evaluate the health of
freshwater ecosystems (Glorian et al., 2018).

River Godavari serves as a source of water for drinking
and domestic use, agricultural irrigation and industries in
Ambad stretch. Therefore, it was felt appropriate to evalu-
ate, monitor and improve water quality and ecological
conditions of river Godavari at Ambad stretch. The attempt
was made to study the correlation between the water qual-
ity parameters and fish population and diversity.

MATERIALS AND METHODS

Sampling site
Present work was carried out on Godavari River water

at Ambad Stretch. The total length of the study stretch
was around 16 km. The five different locations were
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identified and fish diversity was studied by conducting
seasonal fish sampling. Fishes of this river system were
sampled seasonally over a period of two years i.e. July
2012 to May 2014 at 5 sampling sites. The sites were
selected on the basis of depth and availability of water.
The distance between two sampling sites was approxi-
mately 3 km. The five sampling sites were Paithan, Bale-
gaon, Gandhari, Shahagad-A and Shahagad-B (Table 1).

Fish sampling, identification and diversity computation

Before starting the sampling, a thematic map was devel-
oped denoting the sampling sites where GIS based infor-
mation was used. On basis of the map a pilot survey was
carried out prior to actual sampling. Depending on the
suitability and participatory appraisal with local fish-
erman community the sampling station were decided.
Sampling efforts i.e. a single gill net operation or cast
net operation for one hour was conducted and a spe-
cies accumulation curve was obtained which was used
to calculate the minimum sampling efforts vs. sampling
effort plot.Based on such pilot survey carried out at
many sampling sites, a sampling effort for 3 hours by
gill net and drag net operation was used as standard for
the sampling of fishes at all sites under this study.Fish
samples were collected seasonally viz. monsoon, win-
ter and summer for both years at each sampling station
using different nets and gears of local fisherman. Sam-
pling was carried out using a variety of fishing nets tra-
ditionally used by local fisherman comprising varying
mesh sizes of gill, cast nets and drag nets.The fishes were
identified and some representative specimens were col-
lected and preserved in (4% formaldehyde solution) in
glass jars. The identification of the fish specimens from
various stations of the river Godavari was carried out
with standard methods given by Mishra (1962), Jayaram
(1981; 1999; 2006), Fischer and Bianchi (1984) and Jhin-
gran (1997). In addition to this, electronic database like
catalogue of life (2005), fishebase (2004) and FAO fish
identification sheets were also used during fish identifi-
cation.The identified fishes were grouped as per stand-
ard chronology of standard classification and Shannon
Index was computed (Shannon, 1948) as follows:

»
H'= —Zpl’lnpl’

| Table 1. Details of sampling sites
Sampling site | Code | Geographical Position Water depth (m) | River width (m)

| Paithan R 19°29°083" N, 75°22’408” E 6-7 700-900
Balegaon A 19°23’17.5"N,75°36’54.0"E 2-3 600-650

| Gandhari B 19°22°05.4"N,75°40°21.5"E 2-4 550-650
Shahagad-A C 19°22°32.3"N,75°43°21.0"E 3-4 600-700

| Shahagad-B D 19°22°35.4"N,75°43°29.5"E 6-8 550-600
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Where
H’- Shannon Index
pi - proportion of individuals belonging to the ith spe-
cies in the dataset of interest.

Water sampling and analysis

Water samples were collected from each sampling sta-
tions (Table 1) in first week of every month during June
2012 to May 2014 in morning hours (between 7.00 to
10.00 am). Water temperature was recorded and dis-
solved oxygen was fixed at sampling site. The collected
water samples were analyzed in laboratory for differ-
ent physical and chemical parameters as per the stand-
ard methods (APHA, 2005; Trivedi and Goel, 1984). The
parameters studied were temperature, turbidity, pH, total
dissolved solids, total alkalinity, total hardness, phos-
phate, nitrate, chlorides, dissolved oxygen, biological
oxygen demand and chemical oxygen demand.

Statistical analysis

The collected data was compiled and subjected to statis-
tical analysis for computation ofcoefficient of determi-
nation (r?) and correlation coefficient (r) as follows and
the relationship between two parameters was studied.

. _— _ EEsHEREOF
Cn&ﬁnmnﬂewmmamn(r‘)——m ) TSIV AT

nExy-ExEy

Comelation coefficient r)= —
VREF-ZFIREF-(Z V]

RESULTS AND DISCUSSION

Fish diversity and population

During the study period, the fishes belonging to ten dif-
ferent families viz. Notopteridae, Cyprinidae, Bagridae,
Siluridae, Heteropneustidae, Mugilidae, Beonidae, Mas-
tacembelidae, Cichlidae and Channidae were observed

Table 2. Spatial variation in occurrence of fish species of Godavari River at
Ambad stretch
Sampling site
Family Name of species (CODE)
R A B C D
Notopterus notopterus (NN) 43 21 21 15 26
Notopteridae
Chitala chitala (CH) 36 23 26 19 31
Hypothalmicthys molitrix (HM) | 17 4 2 0 13
Salmostoma navacula (SN) 51 16 32 12 34
Chela laubuca (CL) 24 0 7 0 13
Cyprinus carpio carpio (CY) 17 13 13 |3 24
Thynicthys sandkhol (TS) 1 0 0 0 5
Cyprinidae Osteobrama vigorsii (OV) 45 |0 9 0 41
Puntius ticto (PT) 49 0 7 0 30
Cirrhinus mirgala (CM) 15 0 10 5 14
Catla catla (CC) 29 3 22 0 26
Labeo rohita (LR) 28 5 17 0 23
Garra mullya (GM) 10 0 0 0 0
Bagridae Mystus aor =Sperata aor (SA) 64 |22 |36 11 43
Ompak bimaculatus(OB) 32 15 20 9 20
Siluridae
Wallago attu (WA) 21 6 16 0 13
Heteropneustidae Heteropneustes fossilis (HF) 25 0 23 0 19
Mugilidae Rhinomugil carsula (RC) 66 |0 52 |0 48
Beonidae Xanthodon cansula (ST) 88 0 64 0 70
Mastacembelidac Mastacembelus armatus(MA) 55 8 24 15 33
Mascrognathus pancalus (MP) 74 0 47 |0 54
Cichlidae Oreochromis mossambicus (OM) | 4 15 13 22 7
Channa muralius(MU) 30 10 13 7 25
Channidae Channa straita (CS) 16 12 20 6 20
Chanda nama (CN) 38 15 16 12 24
(R- Paithan; A- Balegaon; B- Gandhari; C- Shahagad A and D- Shahagad B).
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in Godavari River at Ambad stretch (Table 2). Similarly,
during the study period, total 25 fish species were iden-
tified in River Godavari at Ambad stretch at different
sampling sites viz., R- Paithan, A-Balegaon, B-Gan-
dhari, C-Sahagad A and D-Sahagad B. The identified
fish species were Notopterus notopterus, Chitala chitala,
Hypothalmicthys molitrix, Salmostoma novacula, Chela
laubuca, Cyprinus carpio carpio, Thynicthys sandkhol,
Osteobrama vigorsii, Puntius ticto, Cirrhinus mirgala,
Catla catla, Labeo rohita, Garra mullya, Aorichthys
aor, Ompak bimaculatus, Wallago attu, Heteropneustes
fossilis, Rhinomugil corsula Xanthodon cansula, Mas-
tacembelus armatus, Mascrognathus pancalus, Oreo-
chromis mossambicus, Channa muralius, Channa straita
and Chanda nama. (Table 2)

The fish population at different sampling sites ranged
133-881 individuals. The highest and lowest fish pop-
ulation was found at site R and site C, respectively.
The fish population at study sites followed the trend:
R>D>B>A>C (Table 3). The family wise distribution of
fish population at different sites revealed that, species
from all families were observed at all sites except the
species of family Heteropneustidae, Mugilidae and Beo-
nidae which was not observed at site A and site C (Table
2). The total fish families and species reported at sam-
pling sites R, A, B, C and D was 10 and 25, 7 and 15,
10 and 23, 7 and 12; and 10 and 24, respectively (Table
3). The pollution tolerant fish species Oreochromis mos-
sambicus was found dominant at site C followed by site
A and B. The species was least dominant at site R and D.

The Shannon diversity index value observed between
2.35 and 3.03 among different sampling sites of Goda-
vari River at Ambad stretch. The lowest value of 2.35
was observed at site C.The results clearly indicated that
the maximum Shannon Index value was found at ref-
erence and at site D (3.03). The diversity index of site
A and B were 2.56 and 2.93 respectively. The higher
diversity index at site R might be due to the undisturbed
habitat whereas the dilution and self purification process
of the river water resulted in higher value of fish diver-
sityat site D. The water quality at site R and D was found
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suitable for fish growth. The higher degree of the pol-
lution and habitat disturbance made the water quality
unsuitable for the growth of the fish community which
can be evidenced from lower diversity index value at
site C (2.35) and site A (2.56).

Physico-chemical properties of Godavari River water

Temperature, turbidity and pH

The spatial variation in water quality of the Godavari
River is presented in Table 4. The average water tem-
perature was observed between 23.3 and 23.6°C among
different sampling locations. Temperature plays very
important role in the physiological behavior and distri-
bution of aquatic organisms. The variation in river water
temperature usually depends on the season, geographic
location, ambient air temperature and chemical reaction
in a water body (Ahipathi and Puttaiah, 2006). However,
no significant difference in site specific temperature was
observed during the investigation.

Turbidity measures water clarity or the ability of
light to pass through water. In present investigation
water turbidity was observed between 7.0 and 23.4
NTU among different sampling sites (Table 4). The low-
est average turbidity was observed at reference location
(R) followed by B and D site. The highest turbidity was
recorded for site C (23.4 NTU) followed by site A (17.1
NTU). Surface-runoff, stream flow and overland flow in
natural waters increase the turbidity levels in water. The
higher level of pollutants in water also imparts turbid-
ity to water. Yadav and Kumar (2011); Medudhula et al.
(2012); Dhawde et al. (2018) and Bhutekar et al. (2018a)
reported the similar observations.

The pH of the water was found slightly basic at all
the sampling sites during the study period (Table 4). The
mild alkaline nature of river water attributed to the pres-
ence of CO, in water as bicarbonate (Azeez et al., 2000).
The leaching of basic rock material by rainwater and
carried by surface runoff to river stream attributed to
the higher values of water pH during rainy season (Lal-
parmawii, 2007).

Table 3. Fish population and diversity of Godavari River at various sites
. - . Total fish Oreochromis . .
Sampling | No. of fish families | No. of fish species |, .. . . Shannon Diversity
. individuals | mossambicus
site observed observed . Index
observed population
R 10 25 881 4 3.03
A 7 15 184 15 2.56
B 10 23 505 13 2.93
C 5 12 133 22 2.35
D 10 24 652 7 3.03
(R- Paithan; A- Balegaon; B- Gandhari; C- Shahagad A and D- Shahagad B).
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Table 4. Physico-chemical properties of Godavari River water at different
sampling site
Sampling site
Parameter
R A B C D

| Temperature (°C) 23.3 23.5 23.4 23.6 23.6
| Turbidity (NTU) 7 17.1 9.6 23.4 9.6
| pH 7.55 7.77 7.64 7.85 7.53
| Total dissolved solids (mg lit) 288.7 |622.8 434.9 674.4 305.9
| Total alkalinity (mg lit™!) 202.9 300.2 231.7 485.9 201
| Total hardness (mg lit™!) 133.6 194 185.9 316.2 167.4
| Phosphate [P04'3) (mg lit") 0.19 3.12 3.1 4.67 0.49
| Nitrate (NO37) (mg lit) 5.31 19.5 19.5 39.1 3.35
| Chlorides (CI") (mg lit™!) 27.1 92.4 45.7 109.2 28.6
| Dissolved oxygen (mg lit™") 6.7 4.9 5.8 4.2 6.4
| Biological oxygen demand (mg lit") | 4.3 20.9 12.3 37.8 4.4
| Chemical oxygen demand (mg lit!) | 12.2 136.9 108.5 215.0 20.1
| (R- Paithan; A- Balegaon; B- Gandhari; C- Shahagad A and D- Shahagad B).

Dissolved solids, alkalinity and hardness

In the present investigation TDS showed variation at all
the sites during study period. The TDS ranged between
288.7 mg 1" and 674.4 mg I'' among different sam-
pling locations (Table 4). The highest value of TDS was
observed at site C followed by site A (622.8 mg 1"!). Total
dissolved solids (TDS) are a measure, of the amount of
dissolved materials in the water and are mainly contains
minerals (Senthilnathan et al., 2011).

Alkalinity is the measure of buffering capacity of the
water. It is generally imparted by the salts of carbonates,
bicarbonates, phosphate, nitrates etc. (Yellavarthi, 2002).
In present investigation the TA ranged from 201.0 mg
I! (site D) to 485.9 mg 1"! (site C) among different sam-
pling sites (Table 4). The increase in total alkalinity due
to various religious activities, domestic waste and espe-
cially due to soaps and detergents was earlier reported
by Patil (2003); Mithani et al. (2012) and Dhawde et al.
(2018).

The total hardness ranged from 133.6 mg 1! at site
R to 316.2 mg 1! at site C (Table 4). Hardness of water
is a measure of its capacity to produce lather with soap
(Garnaik et al., 2013). Total Hardness is an important
parameter of water quality whether it is used for domes-
tic, industrial or agricultural purposes (Jothivenkatacha-
lam et al., 2010). The cations of calcium, magnesium,
iron and manganese contribute to the hardness of water
(Shrivastava and Patil, 2002). The widespread abun-
dance of these metals in rock formations leads often to
very considerable hardness levels in surface and ground
waters (EPA, 2001). Similarly, the Ca and Mg that enter

the water bodies through residues of soaps, detergents
and parent bed rock materials made up of Ca, Mg and
other metal ions also significantly contributes to total
hardness of water (Nanda, 2005).

Phosphate, nitrate and chlorides

The phosphate concentration in Godavari River water at
different sampling location was ranged between 0.19 mg
I'! and 4.67 mg 1! (Table 4). The highest phosphate con-
centration was found at site C followed by site A and site
B. The animal waste, agriculture waste and detergent in
domestic wastewater may have contributed towards the
observed increment in phosphates (Anda et al., 2001).
Sinha et al. (1998) have also reported higher phosphate
content in lower stretch of Ganga River.

Nitrate concentration in Godavari River water sam-
pled at different locations was ranged between 3.35 mg
I'! and 39.1 mg 1! with mean value of 17.3 mg 1"! (Table
4). The highest concentration of nitrate was found at
site C followed by site A and B (19.5 mg 1"!). The lowest
concentration of nitrate was observed at site D (3.35 mg
I"!). Nitrate in surface water is an important factor for
water quality assessment (Jhones and Burt, 1993) which
is mainly contributed waste discharges and artificial
nitrogenous fertilizers.

The chloride in Godavari River water was ranged
from 60.6 mg I'' to 109.2 mg 1! at various sampling
locations (Table 4). The highest concentration of chlo-
rides was observed at site C followed by site A and site B.
Venkatesharaju et al. (2010) and Bhutekar et al. (2018a)
also observed similar results with respect to chloride
contents of the river water.
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Table 5. Correlation between water quality parameters
and fish population and diversity

Parameter | TFF TES TFP OMP SDI
TDS -0.928* [ -0.974* | -0.973* | 0.947* -0.973*
| PO4'3 -0.805 | -0.852 -0.911* | 0.980* -0.872
NO? -0.872 | -0.871 -0.848 | 0.970* -0.904*
| DO 0.949* | 0.978* | 0.971* -0.977* | 0.981*
BOD -0.963* [ -0.955* | -0.893* | 0.964" -0.974*
| COD -0.893* [ -0.921* | -0.931* | 0.993* -0.939*

(TFF-Total fish family; TFS-Total fish species; TFP-Total fish
population; OMP-Oreochrimos mossumbicus population; TDS-Total
dissolved solids; SDI-Shannon diversity index; PO, -Phosphates;

NO -Nitrates; DO-Dissolved oxygen; BOD-Biological oxygen demand;
COD-Chemical oxygen demand;*Significant at 5% level as per Students
T test; T table value - 3.182)

Dissolved oxygen, Biological oxygen demand and
Chemical oxygen demand

The sampling station wise mean dissolved oxygen data
showed that, DO ranged between 4.2 mg 1! to 6.7 mg 1.
The highest DO values was recorded for sampling site
R followed by D and B. The mean monthly DO concen-
tration showed that, it was ranged between 4.7 mg 1"
and 7.0 mg I'! (Table 4). Dissolved oxygen is one of the
important parameter in water quality assessment as it
regulates and governs metabolic activities and metabo-
lism of the biological community as a whole, respec-
tively and also acts as an indicator of trophic status of
the water body (Saksena and Kaushik, 1994). Its pres-
ence is essential to maintain variety of forms of biologi-
cal life in water. Similar observations were also recorded
by Singh and Gupta (2010) and Bhutekar et al. (2018a).

The biological oxygen demand of Godavari River
water was observed between 4.3 mg 1! and 37.8 mg 1"
among different sampling sites (Table 4). The highest
BOD was observed at site C followed by site A (20.9
mg 1''). The lowest BOD was observed at site R (4.3 mg
I'') followed by site D (4.4 mg 1'). Biodegradation of
organic materials exerts oxygen tension in the water
and increases the biochemical oxygen demand (Abida,
2008). BOD increases with organic matter addition,
wastewater or urban storm water runoff took place at
the river water. The higher BOD in polluted water was
reported earlier by Garg et al. (2006); Zainudin et al.
(2010); Glorian et al. (2018).

The COD is a measure of oxygen equivalent to the
organic matter content of the water susceptible to oxi-
dation and thus is an index of organic pollution in river
(Khaiwal and Anubha, 2003).In present investigation the
COD was observed 12.2 and 215.0 mg 1" among differ-
ent sampling sites (Table 4). The highest value of COD
was observed at site C followed by site A (136.9 mg
I'') and site B (108.5 mg 1''). The lowest value of COD
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was observed for site R (12.2 mg 1') followed by site D
(20.1 mg I'"). Highest COD at site C indicated the higher
pollution of water while lower level of COD indicated
low level of pollution of water at the study area (Waziri
and Ogugbuaja, 2010).Similar result was also reported
by Bamniya et al. (2011); Bhutekar et al. (2018b) and
Dhawde et al. (2018).

Correlation between water quality and fish population
and diversity

The water quality of a water body is determined by
measuring the physic-chemical properties of the water.
Among the criteria parameters, dissolved oxygen, bio-
logical oxygen demand, total dissolved solids, chemi-
cal oxygen demand, nitrate and phosphate are consid-
ered as key parameters. The correlation between these
parameters and fish diversity/population was studied
and its significance was interpreted using Student’s T
Test (Table 5).

The fish population, fish diversity, number of fish
families observed, number of fish species observed and
the population of pollution tolerant fish species Oreo-
chromis mossumbicus was studied in relation with the
water quality parameters. The data showed significant
negative correlation between total fish families observed
and total dissolved solids (r=-0.928), biological oxygen
demand (r= -0.963) and chemical oxygen demand (r=
-0.893) whereas significant positive correlation with
dissolved oxygen (r=0.949). The similar type of relation-
ship was also existed with total fish species observed and
total fish population recorded. The total fish population
showed significant positive correlation with dissolved
oxygen (r= 0.971; Fig. 1-A) and significant negative
correlation with biological oxygen demand (r= -0.893)
and chemical oxygen demand (r= -0.993; Fig. 1-B). The
nitrate content did not show significant correlation with
total fish families, species and population. The phos-
phate content also did not shown correlation with TFF
and TFS but showed significant negative correlation
with total fish population. It is interesting to note that,
the pollution tolerant fish species Oreochromis mossum-
bicus showed significant positive correlation with TDS
(r= 0.947); phosphate (r= 0.980); nitrate (r= 0.970);
BOD (r= 0.964) (Fig. 1-F) and COD (r= 0.993). The Oreo-
chromis mossumbicus showed significant negative cor-
relation with dissolved oxygen (r= -0.977) (Fig.1-E). The
Shannon diversity index showed significant positive
correlation with dissolved oxygen (r= 0.981; Fig. 1- C)
whereas significant negative correlation with TDS (r=
-0.973); nitrate (r= -0.904); BOD (r= -0.974; Fig. 1-D)
and COD (r= -0.939).

The aquatic biodiversity of world is changing and get-
ting depleted alarmingly fast as a result of extinctions
caused by habitat loss, pollution, introduction of exotic
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FIGURE 1. Linear regression coefficient between water
quality parameters and fish population and diver-
sity (A-Fish population Vs Dissolved oxygen; B- Fish
population Vs Chemical oxygen demand; C- Shan-
non diversity index Vs Dissolved oxygen; D- Shan-
non diversity index Vs Biological oxygen demand;
E- Oreochronis mossumbicus population Vs Dissolved
oxygen; F- Oreochronis mossumbicus population Vs
Biological oxygen demand).

species, over exploitation and other anthropogenic
activities. Fishes are the keystone species which deter-
mine the distribution and abundance of other organisms
in the ecosystem they represent and are good indicators
of water quality and aquatic ecosystem. The fresh water
fishes are one of the most threatened taxonomic groups
(Darwall and Vie 2005) because of their high sensitivity
to the quantitative and qualitative alteration of aquatic
habits (Laffaille et al., 2005; Kang et al., 2009; Sarkar et
al., 2008). Therefore, fishes are often used as bioindicator
for the assessment of water quality, river network con-
nectivity or flow regime (Chovance et al., 2003; Matta
et al., 2018). Present investigation, clearly indicated a
significant correlation of water quality parameters and
fish diversity. The higher population of Oreochromis
mossambicus at site C and B indicated it is a pollution
tolerant species and favors such habitat (Murugan and
Prabaharan, 2012). The healthy population of remaining
species at site R, site D and site B may be attributed to
the favorable water quality as evidenced from the data
on water quality parameters (Table 4). The observed

dominant species at site R and D are fresh water fishes
(Munshi and Srivastava, 2006; Teta et al., 2017).

CONCLUSION

The results of the present investigation revealed that,
the water quality followed the trend: R>D>B>A>C. The
fish diversity index was observed between 2.35 and 3.03
among different sampling sites with highest at site R.
The correlation study showed significant correlation
between water quality parameters viz. total dissolved
solids, phosphate, nitrate, dissolved oxygen, biologi-
cal oxygen demand and chemical oxygen demand and
fish population and diversity. The pollution tolerant fish
species Oreochromic mossumbicus population showed
significant positive correlation with water quality
parameters except dissolved oxygen where it was found
negatively correlated.
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