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Quality Index, Choosing a depends on their natural dynamic characteristics, which sustain habitat. In this study,

release station, Tajan River, the physical and chemical factors of the Tajan River water, which is the habitat of
Sari.

various fishes and where the release of some economic fishes of the Caspian Sea
takes place, are investigated in 7 stations during the year 2022. The results of the
physical and chemical parameters such as water temperature, pH, electrical
conductivity, total suspended solids, turbidity, dissolved oxygen, biochemical
oxygen demand, chemical oxygen demand, ammonium, nitrite, nitrate, phosphate,
water quality index and comprehensive pollution index were recorded as 14.50-32.00
°C, 6.48-12.24,562-10020 ps/cm, 2.35-185.71 mg/l, 1.8-328 NTU, 1.01-14.11, 0.58-
16.05, 2.39-50.21, 0.020-1.028, 0.005-0.771, 0.49-58.56, 0.010-1.610 mg/l, 17.0-
75.0 and 1.20-7.33, respectively. Based on the principal component analysis, the
biochemical oxygen demand, nitrite, nitrate, and phosphate variables are in the first
component, which is more important in the Tajan River. Also, based on the step-by-
step regression analysis of the water quality index, the most effective variable was
recorded biochemical oxygen demand, turbidity, and phosphate, and according to the
comprehensive pollution index, the water quality of this river was dependent on the
variables of phosphorus, phosphate, and nitrate. Finally, based on the physical and
chemical parameters and various water use indicators, the Tajan River is unsuitable
for fish life. Based on various indicators, station one (placed in a separate group in
the cluster test) compared to other stations has more suitable conditions for releasing
fish juveniles.
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Introduction

Rivers are of special importance as part of
the natural and national wealth of our country.
Rivers have aquatic animals that are of global
importance from an economic point of view
and are part of the country's heritage reserves.
Preservation and protection of the survival of
rivers and their fishes for the use of future
generations is a universal duty, but
unfortunately, due to the conditions that have
arisen, including the construction of water
dams and the entry of urban and industrial
sewage and agricultural toxins, the rivers have
been removed from their natural structure.

Changes in the study of the biological
status and the release of white fish, carp, and
carp resulting from artificial reproduction in
the Tajan River showed that the release time
of each species was different. In this way, the
juveniles of the carp fish were released into the
Tajan River from the 20th of May, the white
fish from the beginning of July, and the carp
from the end of August. Of course, the release
of the fish depends on the conditions of Shahid
Rajaei Center in terms of weather conditions,
water input, and keeping and feeding fish is
different at different years, which may be done
a little earlier or later (Afraei Bandpei, 2023).
In the present study, the aim is to investigate
the water quality and various indicators to
determine the appropriate place to release the
economic juveniles of the Caspian Sea in
Tajan River.
Material and methods

The current research was conducted at 7
stations along the Tajan River from the Sari
small dam to the estuary of the river. Sampling
was done in 2022 for seven months from the
surface water of the Tajan River. The
equipment, the sampling method, and the
examination of various parameters are
performed based on standard methods.
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Among the different methods that have
been offered for the WQI index in the world.
In this system, according to the values of
relevant parameters (nitrate, ammonium,
phosphate, percentage of oxygen saturation,
pH, EC, total hardness, BODs, COD, and the
total number of fecal form), a new numerical
index (i) is extracted from the graphs or
standard formulas. Then by inserting the
above numbers in the relevant formulas and
according to the constant weight coefficient
(wi) of each of the parameters. The obtained
WOQIIR is between 0 and 100.

The single-factor evaluation index is
calculated, where Mi represents the
concentration of the water quality parameter
and Si represents the standard threshold of
each parameter. The Comprehensive Pollution
Index (CPI) is determined; when the value of
Pl<1, the water quality is in the range of the
surface water quality standards (Mishra et al.,
2015). On the other hand, if the Pl value is >1,
it indicates that the water quality exceeds the
standards threshold; hence, the water is
polluted (Yan et al., 2015).

In this study, the data were transferred
based on the ranking process, and then their
normality was confirmed by the Shapiro-Wilk
test and Q-Q diagram drawing (Nasiri, 2009).
For statistical analysis, parametric tests
(stepwise regression, PCA, cluster analysis,
Pearson correlation) and one-sample t-tests
were used to compare with the standard on
normalized data. Data analysis was done using
SPSS version 11.5 and MVSP (Version 3.1)
statistical programs. Also, all means are given
with standard error (SE).

Results and discussion

The results of the physical and chemical
parameters such as water temperature, pH,
electrical conductivity, total suspended solids,
turbidity, dissolved oxygen, biochemical
oxygen demand, chemical oxygen demand,
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ammonium, nitrite, nitrate, phosphate, water
guality index and comprehensive pollution
index were recorded as 14.50-32.00 °C, 6.48-
12.24, 562-10020 ps/cm, 2.35-185.71 mg/I,
1.8-328 NTU, 1.01-14.11, 0.58-16.05, 2.39-
50.21, 0.020-1.028, 0.005-0.771, 0.49-58.56,
0.010-1.610 mg/l, 17.0-75.0 and 1.20-7.33,
respectively. In the current research, 54% of
the DO% data was more than 100%, which
indicates the almost proper mixing of air and
river water at the time of sampling. Comparing
the results obtained from the present research
with the maximum permissible limit, we find
that the concentration of dissolved oxygen is
significantly 2 to 3 times the minimum
permissible (p<0.05, One-sample t-test). So,
the Tajan River is classified in class | (good
quality = no pollution) based on the annual
mean amount of dissolved oxygen. The
concentration of BODs in all stations was
significantly higher than the maximum
permissible limit (p<0.05, one-sample t-test).
Also, the maximum mean concentration of
BOD:s, like COD, is located in the downstream
stations of the river, and 28% of the obtained
data on BODs exceeded the standard limits. By
comparing the mean concentration of BODs
with the classification of surface water, it can
be seen that the water quality of this river is in
class 1V (unsuitable quality = moderate
pollution). During the release of sturgeon,
white, and carp juveniles, the chemical oxygen
demand (COD) of the river at station 7 is
inappropriate based on the threshold standard.
Also, the monthly changes of the BODs were
dependent on the amount of water in the upper
reaches of the river and the monthly rainfall,
and except for May (in class V) were below
the standard.

Clabby et al. (1992) reported that in
unpolluted waters, the concentration of nitrite
nitrogen reaches less than 0.030 mgll,
accordingly, Tajan River water is considered
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as highly polluted water in comparison to this
classification. In station 7, in all months
(except  for  November 2022), the
concentration of ammonium was below the
permissible limit, while the concentration of
nitrite in this station was recorded as much
higher than the standard in all months (except
for May 2023). The results of phosphorus
concentration in different stations and months
were higher than the above limit. Also, the
annual mean phosphorus concentration
(0.253+0.200) was significantly higher than
the limit of the American clean rivers by
almost 3.6 times (p < 0.05, one-sample t-test).
In station 7 (fish release station), like other
stations, there were more than clean and
unpolluted rivers, but in May, August, and
November, the phosphate concentration of this
station was higher than the American rivers'
standard limit.

Based on the principal component analysis
(PCA), the BODs, nitrite, nitrate, and
phosphate variables are in the first component,
which is more important in the Tajan River.
Also, based on the step-by-step regression
analysis of the water quality index, the most
effective variable was recorded as BODs,
turbidity, and phosphate, and according to the
comprehensive pollution index, the water
quality of this river was dependent on the
variables of phosphorus, phosphate, and
nitrite. Finally, based on the physical and
chemical parameters, as well as various water
use indicators, the Tajan River is not suitable
for fish life. Based on various indicators,
station one (it was placed in a separate group
in the cluster test) compared to other stations
has more suitable conditions for releasing fish
juveniles.

Conclusion
The result of this study showed that the
water quality of the Tajan River (Sari) is
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strongly influenced by the amount of rainfall
and discharge of the Shahid Rajaei Dam and
various domestic and industrial effluents. So
that the level of pollution is high in the
downstream of the river. The results showed
that the water use of the Tajan River is not
suitable and favorable for fish life. Also, based
on the single-factor evaluation index as well as
the comprehensive index of water pollution in
most stations, it indicates severe pollution due
to the high levels of three variables: total
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Fig. 2. Cluster analysis of water quality at different months (a) and stations (b) in Tajan River (Sari) (2022)
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Fig. 3. The mean fluctuation of EC (uS/cm) at different months and stations in Tajan River-(Sari) (2022)
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Table 2. Comparison of threshold concentration of environmental parameters with the present study at
different stations and months in Tajan River (Sari) (2022)

NO2 (mg/l) NH4 (mg/l) BODS5 (mg/l) COD (mg/l) DO (mg/l)
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*Note: Maximum allowable concentrations (MAC) (GEF, 2006). **For aquaculture, drinking water and

recreation.
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Table 3. Classification of standard and threshold values of some environmental parameters in surface

water to protected biota (Vowels and Connel, 1980; UNECE, 1994
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Table 4. Classification of environmental parameters based on principal component analysis in Tajan River

(Sari) (2022)
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Table 5. The fluctuation of single factor evaluation and comprehensive pollution indices at different stations

in Tajan River (Sari) (2022)

PI (pollution index)
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Fig. 4. The mean fluctuation of water quality index (WQIIR) at different months and stations in Tajan

River-(Sari) (2022)
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Fig. 5. Statement of water quality for various uses (EPA-US, 1978). General uses: 1. water treatment is not
necessary 2. A little water treatment is needed, 3. increasing the need for water treatment, recreational, 4.
Suitable for water sports, 5. polluted but still has an acceptable microbial count, fish farming and oysters and
wildlife, 6. suitable for all kinds of fish, 7. critical for salmon, 8. questionable for sensitive fish, agriculture and
industry, 9. water treatment (water treatment is not necessary), 2. A little water treatment for related industries
Water quality is needed, 3. No need for water treatment for normal boating and transportation industries), 10
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