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ABSTRACT

The quality of water is very critical for fish survival and growth in a water body. However, little is known
about the state of the Bhini Stream’s water quality and its relationship to fish catch. The focus of this study
was to evaluate water quality parameters in the Bhini Stream and see if there was a correlation between
them and fish catch per unit effort. Monthly samples were gathered using a three-level stratified sampling
method. Temperature, depth, transparency, pH, TDS, EC, DO, alkalinity, hardness, chloride, sulphate,
phosphate, nitrate, and fish catch (CPUE) were all monitored simultaneously in each of the three strata of
the stream. The water quality characteristics were within the permissible range for fish production. There
were no significant differences in water quality parameter concentrations between the riverine, transitional,
and lacustrine zones (p>0.05). TDS and nitrates from fertilisers used on nearby fields and brought to the
stream by runoff or floods were significantly and negatively correlated with CPUE (r=0.84, p<0.05; r=0.71,
p<0.05). 13 fish species all belonging to order Cypriniformes were reported from the stream with Schistura
denisoni being reported for the first time from the River Ravi.
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Introduction

Water is one of the most important and abundant of
all the natural resources available on earth which is
necessary for the survival and growth of living or-
ganisms. The ecological systems, human health,
food production and economic development are all
dependent on water. So the availability of good
quality water is, therefore, a critical factor for pre-
venting diseases and improving quality of life. The
nature and health of an aquatic system are an ex-
pression of the quality of water and are dependent
on the physicochemical properties of water and its

biological diversity. The analysis of physico-chemi-
cal properties of water help in the identification of
the source of pollution, investigation of the
ecobiological impacts and initiation of remedial
measures for polluted water bodies (Williamson et
al., 2008; Ekwenye and Oji, 2008). Both natural and
anthropogenic activities influence water quality. The
increase in the human population has led to an in-
creased demand for food, land conversion, and use
of fertilisers causing a faster degradation of freshwa-
ter bodies (Singh and Singh, 2008; Rao et al., 2012).
The fish diversity and their habitat are also affected
by anthropogenic activities which in turn leads to

DOI No.: http://doi.org/10.53550/EEC.2022.v28i04.046



1968 Eco. Env. & Cons. 28 (4) : 2022

the loss of genetic resources from the gene pool
causing irreparable damage to the ecosystem
(Tripathy, 2012). Therefore effective management
practices are needed which involve a rational
knowledge of various components of the water bod-
ies (Mikia et al., 2013). This further needs a complete
inventory of fish diversity and the ecology of the fish
stock present in the water bodies, especially the dis-
tribution pattern, habitat preference, biodiversity
status etc (Pethiyagoda, 1994; Dudgeon, 2000).

Any scientific documentation concerning the
physico-chemical parameters, their variation with
regard to CPUE and the ichthyofaunal diversity of
the Bhini stream is completely lacking. The stream
has a vast stretch that remained unexplored due to
its remote location in the far off forest area. In addi-
tion, the extreme diversity of aquatic ecosystems
necessitates a constant knowledge of fish species
available there. The present study is a maiden at-
tempt a) to assess annual, seasonal and spatial varia-
tions in various physico-chemical parameters of the
stream, b) to determine the correlation between wa-
ter quality parameters and catch per unit effort and
c) to study the diversity of fish species present in this
stream.

Materials and Methods

Description of the study area

The present study was carried out at Bhini stream
(32.62°N 75.62°E) (Fig. 1) which is a tributary of
River Ravi located in the town of Billawar in Kathua
district in the Union Territory of Jammu and Kash-
mir. The area receives an annual rainfall of 1672-
1740 mm during the late post-monsoon (Dec-Jan)
and early pre-monsoon (Feb-March) season prima-
rily from western disturbances and monsoon rains
from July-September. The Bhini stream is perennial
with rain and meltwater as the major source of wa-
ter. The stream is located in a vegetation-rich area
that is comparatively less affected by human
endeavours helping the biodiversity to flourish
around and within the stream and was selected for
the present study owing to the lack of any scientific
data.

Study design

Sampling was done at three points chosen randomly
across the stream. The first sampling point was
characterised by a narrow and channelised basin

(Riverine zone); the second sampling point was
characterised by a broad and deep basin (Transi-
tional zone), and the third sampling point was
characterised by a less deep and lake-like basin
(Lacustrine zone). Three hydrological seasons: pre-
monsoon (February-May), monsoon (June-Septem-
ber), and post-monsoon (October-January) were also
adopted for sampling.

Fig. 1. Location of three sampling stations in the Bhini
stream.

Measurement of water quality parameters

Water samples were collected every month for 24
months from January 2020 to December 2021. On-
site analysis was done for pH, dissolved oxygen
(DO), temperature, depth and transparency, electri-
cal conductivity (EC) and total dissolved solids
(TDS) as these parameters tend to change over time
due to chemical reactions or biological changes
(APHA, 2005). Three readings each at 3 different
points per sampling point were taken and the aver-
age was calculated and recorded. The sampling
point I, II, and III represented the lower, middle and
upper portions of the stream respectively. pH was
measured using a digital pH metre (Testo 206-pH1).
For dissolved oxygen (DO) measurement, oxygen
was fixed by the method recommended by APHA
(2005) and further analysis was carried out in the
laboratory. Water temperature was measured using
a mercury bulb thermometer. The depth was mea-
sured using metre rods and measuring tape. Trans-
parency was measured using a Secchi disc. EC and
TDS were measured using Aquasol TDS/ Electrical
conductivity metre.

Laboratory analysis

Three water samples were taken from each sam-
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pling point and brought to the laboratory in glass
bottles. These samples were analysed in the labora-
tory using the procedure outlined in the Standard
Methods for the Examination of Water and Waste-
water (APHA, 2005). Free carbon dioxide (FCO2),
hardness (Ca2+ and Mg2+), alkalinity (HCO3

- and
CO3

2-), chloride, phosphate, nitrate and sulphate
were analysed within 24 hours in the laboratory.

Fish Identification and Measurement of CPUE

Fish samples were collected by systematic random
sampling from the lower/lacustrine zone, middle/
transitional zone and upper/riverine zone of the
stream using gillnet and cast net for a period of 2
years.

Catch per unit effort of fish was calculated using
the following formula:

Total catch
CPUE =

Sum of efforts

Fish specimens were preserved in 10% formalin
and brought to the laboratory for identification us-
ing the identification keys given by Day (1878),
Talwar and Jhingran (1991) and Jayaram (1981).

Data analyses

As most concentrations were not normally distrib-
uted, non-parametric research using Spearman’s

correlation to show the association between water
quality parameters and CPUE was conducted using
Palaeontological Statistics (PAST) v 4.03. The
Kruskal-Wallis test was also used to find differences
in the means of the seasons and stratum. A multiple
comparison study was performed using the Mann
Whitney U pairwise test to see the annual changes
associated physicochemical parameters. A probabil-
ity value of 0.05 was considered statistically signifi-
cant for all tests.

Results

Annual levels of water quality parameters for the
study period

The range and mean values of water quality param-
eters for the study period are presented in Table 1.
The mean water temperature varied marginally in
the range of 12.9-12 °C in 2020 and 13.3-13 °C in
2021. The mean depth of the stream varied from 4.5-
3.6 feet in 2020 and  3.1-2.5 feet in 2021. The range in
mean TDS and EC was much higher in 2020 than in
2021. The mean pH fell to a minimum of 7 in 2020
slightly lower than a minimum of 7.1 in 2021 and
rose to a maximum of 8.2 in both years. The mean
level of dissolved oxygen showed negligible change
during both years. Free carbon dioxide was not
found in the stream during the study period. The

Table 1. Annual variation of physico-chemical parameters of Bhini stream for the study  period 2020 – 2021 using
Mann Whitney U test for 2 years.

Range Mean±Standard deviation p-value
Parameters     2020 2021 2020 2021 2020 & 2021

Water Temp (°C)    12.9-12   13.3-13 14.03±1.08 14.89±1.18 0.698
Depth (feet)    4.5-3.6    3.1-2.5 5.5±2.02 5.49±2.92 0.095
Transparency (cm)    36-70    40-72 36.91±22.93 37.83±24.27 0.047*
TDS (ppm)   159-188   162-176 251.33±122.87 228.91±86.7 0.763
EC (g/m)   302-289   287-273 361.83±43.00 351.66±50.0 0.273
pH    7.7-8.2   7.8-8.2 7.48±0.41 7.5±0.40 0.899
DO (mg/l)   8.2-8.3   8.1-8.2 8.24±0.11 8.14±0.11 0.393
FCO2 (mg/l)       -      -          -            - -
HCO3

- (mg/l)  195.2-207.5  196.4-212.1 245.05±27.08 243.30±31.0 0.537
CO3

2- (mg/l)   9.6-9.3   10.4-10.2 10.97±1.72 11.62±1.50 0.698
Ca2+ (mg/l)   8.02-8.11   9.01-9.1 7.52±0.58 8.50±0.70 0.245
Mg2+ (mg/l)   2.96-2.89   3.7-4.7 2.24±0.61 3.33±0.72 0.127
Cl- (mg/l)   13.91-13.98  15.82-15.89 11.64±2.14 13.73±2.04 0.034*
Phosphate (mg/l)   0.87-0.83   0.67-0.64 0.28±0.42 0.65±0.02 0.008*
Nitrate (mg/l)   0.09-0.42   0.07-0.25 0.68±0.58 0.25±0.26 0.029*
Sulphate (mg/l)  33.33-34.02   31.9-34.1 29.47±5.63 29.53±5.62 0.414
CPUE (kg/day)    5.2-6.0    6.1-5.6 6.05±1.62 5.28±1.81 0.506

*Means p-values that are statistically signicant at 5% condence level.
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mean values of alkalinity and hardness were found
to be higher  in 2021 than in 2020. The mean sul-
phate level was found to vary marginally in the
range of 33.33-34.02 mg/l in 2020 and 31.9-34.1 mg/
l in 2021. Transparency values were significantly
higher (p=0.047) during the year 2020 than in the
year 2021. The mean level of chloride was much
higher (p=0.034) in 2020 than in 2021. Phosphate
and nitrate levels were both significantly higher
(p<0.05) in 2020 than in 2021. CPUE was compara-
tively higher in 2020 than in 2021.

Seasonal variation of water quality parameters

The seasonal variations of water quality parameters
for the entire period of study are shown in Table 2.
The seasonal variation of water temperature, TDS,
EC, pH, DO, alkalinity, hardness and chloride were
not signicant (P>0.05). Free carbon dioxide was not
found during any of the three seasons. Mean depth
(p=0.039), transparency (p=0.022), phosphate
(p=0.029), and sulphate (p=0.049) varied signicantly
seasonally in the Bhini stream for the study period.
Mean depth varied signicantly (p=0.039) mean
depth seasonally in the stream with monsoon season
(8.37 feet ± 0.29) recording the highest depth mean
value than pre and post-monsoon season. The high-
est mean values of transparency (62.75 cm ± 17.87)
were found during the post-monsoon season while

the lowest (14.5 cm ± 5.25) was found during the
monsoon season. Phosphate and nitrate were
signicantly (p<0.05) higher in the monsoon season.
Phosphates were not found in any other season
while nitrates were found to be lowest during the
pre-monsoon season. CPUE was significantly
(p<0.05) higher in the post-monsoon season (7.57
kg/day ± 8.55) while the monsoon season showed a
decline in the CPUE(3.8  kg/day ± 0.83).

Spatial variation of water quality parameters

For the study period, Table 3 demonstrates the spa-
tial fluctuation of water quality metrics in the Bhini
stream. For all of the parameters studied throughout
the study period, the results demonstrated no sig-
nificant difference (p>0.05) in levels of water quality
parameters in the lower, middle, and upper regions
of the stream.

Association between water quality parameters and
CPUE

Table 4 and Table 5 show the associations between
water quality parameters and catch per unit effort
(CPUE) in the Bhini stream during the years 2020
and 2021. The results showed a strong negative cor-
relation between CPUE versus TDS and nitrate in
the year 2020 while EC, water temperature and sul-
phate depicted a moderate correlation with CPUE.

Table 2. Seasonal variation of physico-chemical parameters of Bhini stream for the study period 2020 – 2021 using
Kruskal-Wallis test for test of difference among three seasons.

Parameters Pre-Monsoon Monsoon Post-monsoonPre-Monsoon Monsoon Post-monsoon p-value
season      season      season Mean±S.D. Mean±S.D    Mean±S.D

Water Temp (°C)    13-14.5  15-15.2    14-12.9 13.77±0.66 15.22±0.17 13.1±0.86 0.394
Depth (feet)    4.5-4.6   8.3-8    3.1-4.5 4.57±0.05 8.37±0.29 3.55±0.68  0.039*
Transparency (cm)    37-31   12-22    73-36 33.5±2.51 14.5±5.25 62.75±17.87  0.022*
TDS (ppm)  319-296  162-164   235-159 396.5±107.18 163.5±1.29 194±31.31 0.287
EC (g/m)    389-407  313-380   392-302 402.25±9.28 344.25±28.2 339±51.10 0.936
pH   7.4-7.3   7.1-7.1    8.1-7.7 7.35±0.05 7.1±0.08 8±0.21 0.584
DO (mg/l)   8.3-8.2   8.0-8.2    8.1-8.3 8.3±0.08 8.17±0.12 8.25±0.12 0.887
FCO2 (mg/l)        -         -          -          -         -         -     -
HCO3

- (mg/l)  262.3-283.7 241.4-245 235.1-195.2 274.85±8.99 243.65±1.98 216.67±18.5 0.778
CO3

2- (mg/l)  10.3-11.09   12.5-13.9    8.8-9.6 10.73±0.39 13.05±0.64 9.15±0.36 0.439
Ca2+ (mg/l)   6.95-6.74   7.53-7.8   8.31-8.02 6.84±0.09 7.53±0.18 8.18±0.13 0.621
Mg2+ (mg/l)   1.50-1.62   2.07-2.2   3.14-2.96 1.59±0.07 2.12±0.05 3.01±0.11 0.093
Cl- (mg/l)   12.9-10.5   9.12-9.3 14.12-13.91 11.62±1.05 9.21±0.07 14.07±0.17 0.071
Phosphate (mg/l)          -   0.87-0.83       -      0±0 0.86±0.02      0±0 0.029*
Nitrate (mg/l)   1.1-0.09   1.05-1.25    0.10-0.17  0.58±0.43 1.34±0.26  0.13±0.02 0.046*
Sulphate (mg/l)   31.4-32.92 35.46-33.3  22.01-22.64 32.03±0.93  34.35±0.9 22.02±0.46 0.064
CPUE (kg/day)    6.2-7 .3   3.2-4.9    5.5-6.1  7.57±8.55  3.8±0.83 5.62±0.33 0.026*

*Means p-values that are statistically signicant at p>0.05.
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A strong negative correlation was found between
CPUE versus TDS and nitrate while EC, phosphate
and HCO3

- showed a moderate correlation during
the year 2021.

Fish Diversity of Bhini stream

Fish catch comprised 13 species namely Barilius
vagra, Puntius conchonius, Chela bacaila, Labeo dero, Tor
tor, Acanthocobitis botia, Lepidocephalichthys guntea,
Badis badis, Crossocheilus latius, Osteobrama cotio,

Rasbora rasbora, Danio devario and Schistura denisoni.

Discussion

During the study period, the temperature of the
water did not change considerably. The little fluc-
tuation in the three seasons, on the other hand,
could have been influenced by excessive rainfall and
Western disturbances, making the stream less strati-
fied. The water temperature (12.9-15.2 °C) observed

Table 3. Spatial variation of water quality parameters of the Bhini stream for the study period 2020 – 2021 using
Kruskal-Wallis test.

Parameters                          Mean ± Standard Deviation      p-value
Sampling point I Sampling point  II Sampling point III

Water Temp (°C) 14.03±1.09 14.49±0.41 14.16±0.65      0.785
Depth (feet) 5.49±2.18 6.47±0.17 5.96±0.48
Transparency (cm) 36.9±20.17 24±3.88 38.62±11.56
TDS (ppm) 251.33±54.98 280±54.23 295.25±69.24
EC (g/m) 361.83±40.62 373.25±18.76 370.62±30.19
pH 7.48±0.37 7.22±0.06 7.55±0.14
DO (mg/l) 8.23±0.08 8.21±0.12 8.27±0.10
FCO2 (mg/l)      -       -        -
HCO3

-(mg/l) 245.05±27.15 259.25±5.48 245.76±13.77
CO3

2- (mg/l) 10.97±1.66 11.89±0.51 11.1±0.50
Ca2+ (mg/l) 7.51±0.45 7.18±0.13 7.85±0.12
Mg2+ (mg/l) 2.24±0.52 1.85±0.06 2.56±0.08
Cl-(mg/l) 11.64±2.19 10.41±1.08 11.64±0.13
Phosphate (mg/l) 0.49±0.18 0.53±0.02 0.49±0.01
Nitrate (mg/l) 0.69±0.41 0.73±0.14 0.96±0.34
Sulphate (mg/l) 29.46±5.62 27.02±0.69 28.18±0.68
CPUE (kg/day) 5.65±1.72 6.93±1.49 5.25±1.03

Table 5. Relation between the water quality parameters
and CPUE of Bhini stream for the year 2021 us-
ing Spearman’s correlation.

S. No.      Parameters Correlation

   1. CPUE/Water Temperature -0.4895
   2. CPUE/Depth -0.4195
   3. CPUE/Transparency 0.4299
   4. CPUE/TDS -0.8461
   5. CPUE/EC -0.5944
   6. CPUE/pH 0.4436
   7. CPUE/DO -0.1634
   8. CPUE/HCO3

- -0.4965
   9. CPUE/CO3

2- -0.3636
  10. CPUE/Ca2+ -0.4265
  11. CPUE/Mg2+ -0.4378
  12. CPUE/Cl- -0.4916
  13. CPUE/Phosphate -0.6404
  14. CPUE/Nitrate -0.7196
  15. CPUE/Sulphate  0.4475

Table 4. Relation between the water quality parameters
and CPUE of Bhini stream for the year 2020 us-
ing Spearman’s correlation.

S. No.     Parameters Correlation

1. CPUE/Water Temperature -0.5359
   2. CPUE/Depth -0.4797
   3. CPUE/Transparency 0.4518
   4. CPUE/TDS -0.7482
   5. CPUE/EC -0.6293
   6. CPUE/pH 0.4393
   7. CPUE/DO -0.2433
   8. CPUE/HCO3

- -0.4405
   9. CPUE/CO3

2- -0.4335
  10. CPUE/Ca2+ -0.4475
  11. CPUE/Mg2+ -0.4615
  12. CPUE/Cl- -0.4125
  13. CPUE/Phosphate -0.6704
  14. CPUE/Nitrate -0.7202
  15. CPUE/Sulphate 0.5035
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in this study was favourable for cold water fisheries
and could support their proper growth and devel-
opment. During the monsoon season, CPUE fell sig-
nificantly as the influx of muddy, turbid water ham-
pered fishing activities and reduced productivity,
resulting in less food availability for fish (Ghosh and
Biswas, 2017). Water temperature showed a moder-
ate negative correlation (r=-0.5127) with CPUE, indi-
cating that an increase in water temperature re-
sulted in a slight decrease in fish catch. This result
was in contrast to Dartay et al. (2017), who observed
that higher temperatures supported higher CPUE
values.

The depth of the stream did not vary much
throughout the study period while seasonally sig-
nificant differences occurred in the mean depth val-
ues. Excessive downpour during the months of
June-Sept. caused a rise in the water level increasing
the depth. Consequently, CPUE dwindled which
was also reflected in the correlation values (r= -
0.4510). This was found in agreement with the re-
sults shown by Dartay et al. (2017).

Because of the comparatively high water level in
2021, transparency values were higher than in 2020.
During the monsoon season, transparency was low,
possibly due to runoff impacts resulting in large
sediments, silts, debris, and organic and inorganic
suspended particles entering the stream. The set-
tling of particles at the bottom of the stream could
explain the increased transparency in the post-mon-
soon season. CPUE showed a positive correlation
with transparency as increased transparency im-
plied more light penetration and higher productiv-
ity (Kuehl and Troelstrup, 2013).

TDS is a critical metric in defining water quality
standards since it accounts for the many types of
solids in dissolved form, which might be organic or
inorganic (Jayakumar et al., 2009). According to sev-
eral studies, TDS is related to the degree of pollution
(Bharathi and Krishnamoorthy, 1990; Tripathy and
Adhikary, 1990). TDS values were higher during
2020 than in 2021. Mean TDS values were maximum
during the pre-monsoon season and minimum dur-
ing monsoon (Narayan et al., 2007). This could be
attributed to the fact that high temperatures during
the pre-monsoon season increased evaporation and
hence the concentration of TDS (Birajdar et al., 2017).
A strong negative correlation occurred between
CPUE and TDS as also studied by Prepas (2011).

The degree to which water conducts electric cur-
rent as a function of dissolved minerals and salts in

water is referred to as electrical conductivity. Disso-
lution of natural minerals in the stream, as well as
unnatural compounds from animal waste, septic
systems, and runoff water, may be sources of such
compounds. The Bhini stream’s conductivity was
within the acceptable range of 30-5000 s/cm (Boyd,
2015). However, the electrical conductivity values
found in this study were higher than those found in
the Neeru stream in Bhaderwah (Kumar et al., 2019).
Variations in natural minerals within the water bod-
ies could explain the discrepancy in results. Electri-
cal conductivity was higher in the pre-monsoon sea-
son. Higher conductivity levels obtained in this
study could be due to the leaching of minerals from
agricultural fertilisers used mostly in pre-monsoon
farming close to the stream’s shore. CPUE showed a
negative correlation with EC as also indicated by
Rahman et al. (2017).

The pH of the water in this study was found to be
within the WHO’s recommended range (6.5-8.5).
Fish adjust to low or high pH by producing a large
amount of mucus on their skin and the inner side of
their gill covers. Excessively high or low pH values
injure fish tissues surrounding the gills, resulting in
limited reproduction and mortality (Svobodova
1993). Water pH is related weakly to CPUE in this
study.

Throughout the study period, dissolved oxygen
levels remained reasonably consistent and high, in-
dicating that the stream was well oxygenated, which
is optimal for fish development and survival. The
slightly larger amount of dissolved oxygen in the
pre-monsoon season than in the monsoon season
could be due to Western disturbances generating
water turbulence. According to Boyd (1979), dis-
solved oxygen concentrations of 3.0-12 mg/L in
streams and reservoirs enabled fish development
and survival. DO had a slight positive correlation
with CPUE in this study. Free carbon dioxide had
been absent in the stream throughout the study pe-
riod.

The alkalinity of water is due to the presence of
carbonates and bicarbonates in the water. The alka-
linity values of the stream were higher during 2020.
The highest values of alkalinity were recorded dur-
ing the pre-monsoon season as the concentration of
nutrients increased the alkalinity of water (Arasu et
al., 2007), but the alkalinity decreased in monsoon
due to dilution by rainwater (Shinde et al., 2010).
Higher alkalinity levels buffer acid rain and other
acid wastes by storing a surplus amount of free car-



GUPTA ET AL 1973

bon dioxide preventing pH changes that are harm-
ful to fish. A weak negative correlation value was
obtained for alkalinity vs CPUE (Ansari, 2018).

Hardness in water is caused by dissolved calcium
and, to a lesser extent, magnesium. The values of
hardness were higher during 2021. The mean hard-
ness values were low during the pre-monsoon sea-
son as high-temperature caused precipitation of Ca2+

and Mg2+ ions leading to their removal from water
(Maheshwari et al., 2011). The weak negative corre-
lation values suggested that a decrease in hardness
will lead to high CPUE values as calcium and mag-
nesium are essential in the biological processes of
fish (bone and scale formation, blood clotting and
other metabolic reactions (Wurts and Durborow,
1992).

The mean chloride concentration of the study
period was low, indicating less eutrophication
(Kausik et al., 1992). Chloride is a non-reactive ele-
ment usually leached through the soil and into the
groundwater as a result of animal/human waste
and potash fertilisers (Yousuf et al., 2012). Fertilisers
used for crops on the periphery of the stream and
carried by runoff/leached into the Bhini stream
could be a source of chloride in the stream. Large
quantities of chloride in lotic and lentic habitats may
harm the gills of freshwater fish thus signifying a
negative correlation between chloride content and
CPUE ( Subin et al., 2011).

For fish survival and growth, a phosphate range
of 0.01-3.00 mg/L is recommended (Boyd, 1998).
This signifies that the current study’s phosphate
concentration was within the acceptable range. An-
thropogenic sources of phosphate in the stream in-
clude animal dung, washing of clothes with phos-
phate-based detergents/soaps, bathing with phos-
phate-based detergents/soaps, as well as nitro phos-
phate from surrounding farms (Mustapha, 2008).
During the monsoon season, erosion and runoff
boost the release of nutrients from organic matter,
resulting in a rise in phosphate concentration (Nie et
al., 2018). In contrast to Ansari’s (2018) findings, a
negative correlation between phosphate and CPUE
was obtained in the present study.

The mean concentration of nitrate was found to
be within the recommended limit for fish survival
and growth. Nitrate concentration in streams ranged
from less than 1.0 mg/l to 5.0 mg/L (Chapman and
Kimstach, 1996). A negative correlation was ob-
tained between CPUE vs nitrate similar to the re-
sults shown by Duque et al. (2020).

The sulphate concentration in this study was
found to be within the recommended range. Sul-
phate concentrations in aquaculture were recom-
mended to be between 5.0 and 100.0 mgl1 (Boyd,
1998). The monsoon season had much greater sul-
phate concentrations than the pre and post-monsoon
seasons, owing to sulphate fertilisers from nearby
crops, as well as rain-aided mineral and rock disin-
tegration. A positive association was found between
sulphates and CPUE, which was consistent with
Tucker’s (1991) study, which found that fish could
withstand high sulphate concentrations over 500.0
mg/l.

The concentrations of water quality parameters
did not differ geographically or longitudinally, i.e.
from the stream’s lacustrine to riverine zones. The
findings of this study concurred with Akongyuure
and Alhassan (2021) but differed from Green et al.
(2015), who found that reservoir nutrient and tur-
bidity levels decrease from the riverine to the lacus-
trine zone.

Conclusion

All of the water quality parameters measured in this
study were within acceptable limits for fish survival
and growth. Seasonal changes had a significant im-
pact on depth, transparency, phosphates, nitrates,
and CPUE, but not on water temperature, pH, TDS,
EC, DO, alkalinity, hardness, chloride, and sulphate.
Water quality parameter concentrations and levels
did not differ significantly along the reservoir, indi-
cating a homogeneous spatial distribution. TDS and
nitrates have a significant and unfavourable impact
on CPUE fluctuation. The fish species Schistura
denisonii was reported for the first time from the
River Ujh of which the present stream is a major
tributary. Regular monitoring of the water quality of
the Bhini stream will be suitable for the conservation
and sustainable use of aquatic resources in order to
preserve good water quality in the stream for fish
survival and growth. The current study can serve as
a baseline and reference point for assessing natural
and man-made changes in this stream, as well as the
investigation of many developmental features of
these fish species.
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