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Abstract: Deviation in the physical and chemical parameters of water may have devastating effects on the
biological  distribution,  biodiversity,  migration,  reproduction,  survival  and  growth  of  aquatic fauna.
Changes in the physicochemical parameters of dams water and soil are mostly imbalance the aquatic
ecosystems. Physicochemical variations are mostly fluctuating and are brought about by biogenic and
anthropogenic sources. Physicochemical parameters of soil are also important in maintaining many soil
processes such as mineral uptake affected by its pH and conductivity. For physiochemical study eight samples
of water and eight samples of soil were randomly collected from Sanam Dam Dir in order to investigate their
impact on the productivity and growth of fish. Five physical factors of soil and water including their color, odor,
temperature, elasticity and taste were investigated while four chemical parameters including temperature,
conductivity, pH and TDS were investigated. The obtained results showed that the average pH=7.39 for water
and average pH=7.36 for soil, average conductivity =0.35µS/cm for water and average conductivity=0.44 µS/cm
for soil, average TDS=56mg/50ml for water and average TDS=45mg/50ml for soil, average temperature=31.4C
for water and average temperature=31.4C for soil. From results it was concluded that physicochemical factors
of both soil and water are within the permissible range given by World Health Organization (WHO) and are also
suitable for growing fish and productivity.
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INTRODUCTION conservation a difficult task [1]. Because of human

Water  is  the common  most fluid in nature. Water is immensely undergoing degradation. Aquatic ecosystems
also an essential and vital resource for agricultural are disrupted which has adverse consequences on fish
activities, industrial manufacturing and other human fauna.
activities.  In urban regions, disposal of industrial wastes Water is a vital constituent of all life forms. Not
and domestic wastes in river water contribute greatly to surprisingly, the unique characteristics of water make us
the poor quality of river water. Most of the rivers in the wonder if it was particularly created for living organisms
urban regions of the developed countries are the ends of since no other fluid can absolutely replace it. The change
effluents discharged and disposed from the industries. in  life  styles  of human societies from the traditional to
African and Asian countries are experiencing rapid the  advanced  and urban destructed the valuable and
industrial growth and this is making environmental non-renewable  natural  resources  and  the  disintegration

activities and other biogenic activities aquacultures are
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and destruction of the environment. Hence, billions of Sample Analysis: Physical parameters comprising color,
gallons of wastes resulting from, housing settlements, odor, taste, elasticity and temperature of both soil and
domestic activities, industrial activities, agricultural water samples were investigated at sampling site while
processes are disposed into river and fresh water bodies, chemical parameters including pH, conductivity and TDS
leading to the transformation of rivers to sewers [2]. of water and soil were measured in laboratory by using

The quality of water is characterized and determined laboratory instruments and apparatus. Temperature of soil
by knowing the physical factors like pH, TSS, TS, TDS and water was measured by using thermometer. pH of soil
and chemical properties like free CO , DO, total alkalinity, and water was measured using pH meter ((Model 35052

total hardness, Mg, Ca, salinity, chlorides and bacterial calibration each soil and water sample was subjected to
parameters like FCC, FSC, SPC and TCC. According to the pH meter for pH measurement. For the measurement of
World Health Organization (WHO) about 80% of water conductivity of soil and water conductivity meter was
pollution in developing countries, like India is attributed used (Model 103 Jencose). Conductivity meter was
to domestic wastes. An inappropriate management of calibrated by using 0.1 M solution of KCl [9]. After
water systems may cause serious problems in quality and calibration each soil and water sample was investigated
availability of water [3]. for conductivity. 

Due to consumption of contaminated water, human
population suffers from a variety of water borne diseases RESULTS AND DISCUSSION
in different countries. It is not easy to understand the
biological processes fully because the chemistry of water The present study was conducted on water and
reveals much about the metabolism of aquacultures and sediments collected from Sanam dam Dir in order to study
aquatic ecosystems and explain the general their physicochemical factors. Results of physicochemical
hydrobiological relationship. The physicochemical factors parameters are given in Tables 1, 2, 3 & 4 and are also
of water and dependence of many biological processes on shown graphically in Figure 1 and Figure 2.
these physicochemical factors enhance their significance
in environment [4]. pH: pH is one of the most essential water quality factors.

The construction of Sanam dam was started at Tehsil Extremes of pH can influence the tastiness of water but
Adezali in lower Dir that would be constructed with an the acidic effect on distribution of aqua cultural
estimated cost of Rs.600 million and will irrigate more than ecosystems is a more critical problem. The effect of pH on
2000 acre agriculture land in the area. This was a mega fish is also an important factor and values which
project that after completion would not only irrigate increasingly deviate from the normally found values will
barren and infertile land but would also generate have more noticeable effects on fish, leading ultimately to
inexpensive electricity for people. Eight samples of water fish death [10]. According to WHO normal range of pH for
and eight samples of soil were collected at random from water is 6.5-8.5 [11]. From results it indicated that pH of
Sanam dam for physicochemical analysis in order to water and soil is within the permissible range given by
investigate the ecological behavior and the impacts of WHO. According to Zubia Masood et al. [11] more
physicochemical parameters of Sanam dam on the growth normal, optimum and suitable range of pH for the
of fish and other aquatic organisms. maximum  biological  productivity  of  fish  is  7.0-8.5.

MATERIALS AND METHODS death of fish becomes certain. From results it can be

Sample Collection: Present study was conducted on production of fish.
Sanam dam Dir in order to investigate the
physicochemical  factors   of   water   and  sediments. Conductivity: Conductivity in water is mostly affected by
Eight samples of water and eight samples of soil were inorganic dissolved solids such as phosphates, nitrates,
collected randomly from the water reservoir of Sanam dam chlorides and sulphates (these ions carry negative
Dir. Water samples were collected in sterilized plastic charge) and also conductivity of water is affected by
bottles while soil samples were collected in polythene calcium,  magnesium,  sodium  and  aluminum cations.
bags. Both water and soil samples were investigated for High temperature also affects the conductivity of water
pH, conductivity, temperature, TDS, color, odor, elasticity and soil. Higher the temperature of water higher will be its
and taste following the methods of [9]. conductivity.  Discharge  of  sewage in water increases its

When pH of water ranges from 4.0-6.5 or from 9.0-11.0

shown that pH of Sanam dam Dir is suitable for the
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Fig. 1: Physiochemical parameters of water collected from Sanam Dam Dir

Fig. 2: Physiochemical parameters of Soil collected from Sanam Dam Dir

Table 1: Physical parameters of water collected from Sanam Dam Dir Table 3: Chemical parameters of water collected from Sanam Dam Dir

S.No. Color Temperature (°C) Taste Odor Elasticity S.No pH Conductivity (µS/cm) TDS (mg/50ml)

Sample 1 Colorless 31.4 Tasteless Odorless Non elastic Sample 1 7.24 0.34 57
Sample 2 Colorless 31.5 Tasteless Odorless Non elastic Sample 2 7.76 0.32 59
Sample 3 Colorless 31.1 Tasteless Odorless Non elastic Sample 3 7.32 0.38 55
Sample 4 Colorless 31.0 Tasteless Odorless Non elastic Sample 4 7.28 0.39 55
Sample 5 Colorless 31.9 Tasteless Odorless Non elastic Sample 5 7.22 0.33 60
Sample 6 Colorless 31.3 Tasteless Odorless Non elastic Sample 6 7.31 0.32 52
Sample 7 Colorless 31.8 Tasteless Odorless Non elastic Sample 7 7.65 0.38 56
Sample 8 Colorless 31.9 Tasteless Odorless Non elastic Sample 8 7.35 0.37 54

Table 2: Physical parameters of soil collected from Sanam Dam Dir Table 4: Chemical parameters of soil collected from Sanam Dam Dir

S.No Color Temperature (°C) Taste Odor Elasticity

Sample 1 Black 31.9 Tasteless Odorless Elastic
Sample 2 Black 31.4 Tasteless Odorless Elastic
Sample 3 Black 31.5 Tasteless Odorless Elastic
Sample 4 Black 31.5 Tasteless Odorless Elastic
Sample 5 Black 31.2 Tasteless Odorless Elastic
Sample 6 Black 31.5 Tasteless Odorless Elastic
Sample 7 Black 31.3 Tasteless Odorless Elastic
Sample 8 Black 31.5 Tasteless Odorless Elastic

S.No pH Conductivity (µS/cm) TDS (mg/50ml)

Sample 1 7.32 0.44 40
Sample 2 7.36 0.48 49
Sample 3 7.34 0.45 43
Sample 4 7.32 0.42 44
Sample 5 7.31 0.49 45
Sample 6 7.30 0.44 48
Sample 7 7.60 0.42 48
Sample 8 7.35 0.45 44
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conductivity because the concentration of phosphates, Odor: Odor of water is due to several sources such as
chlorides and nitrates increase when sewage water is
discharged in the water of streams and rivers. Oil spills
decrease  conductivity  of  water  bodies [11]. According
to  WHO  normal  range  of  conductivity  for   water  is
400-600µS/cm [12]. Conductivity of fresh water mostly lies
between 50-1500µS/cm [10]. Acceptable range for the
biological productivity of fish varies from one fish species
to another because fish differ from one another in their
ability to maintain osmotic pressure; however optimum
range  for  the productivity of fish is 30-5000mS/cm [11].
All the water and soil samples collected from Sanam Dam
Dir had conductivity within the optimum range required
for fish growth.

Temperature: Temperature is the most significant
physical factor affecting the metabolic rate of fish and is
also an important water quality parameter. Temperature
affects the distribution of biodiversity in aquatic
ecosystems. The optimum temperature required for the
growth  and  biological  productivity of fish lies between
26-32°C [10]. Any dev.iation in the temperature puts
drastic effects on the productivity and survival of fish.
Temperature of water bodies also controls biological and
chemical processes taking place in water and solubility of
different gases in water. From results it is indicated that
temperature of both soil and water is within the normal
range required for growing fish.

Total Dissolved Solids: Total dissolved solids or TDS is
the measure of dissolved material (organic, minerals and
salts). TDS may be naturally present in water or it may
result from oil, gas, drilling, mining, municipal waste or
agricultural waste. TDS can be poisonous to aquatic life
because it changes the composition of water or increases
the salinity of water or it may include those substances
which are poisonous to people and aquatic life [11].
According  to  WHO  normal  range  of TDS for water is
50-250mg/ml [12]. TDS of both water and soil collected
from Sanam dam was recorded within the normal range.
According to Zubia Masood, et al. [11] tolerable range of
TDS of water for fish fauna is 1000mg/ml. From results it
is indicated that TDS of water is convenient for fish
productivity.

Color: Color is because of inorganic contamination,
presence of colloidal material, decay of flora and aquatic
growth. Soil is colored because of its mineral content [9].
In present study all the water samples collected from
Sanam Dan Dir were recorded colorless while soil samples
had black color.

decomposing vegetation, microbial activities and sewage.
Odor of water affects taste of fish and aesthetics of
recreational water [10]. In present study both water and
soil samples were found to be odorless.

Taste: In present study both water and soil samples
collected from Sanam dam Dir were found to be tasteless.

Elasticity: Both water and soil samples collected from
Sanam Dam Dir were non elastic.

CONCLUSION

The present study was conducted on water and
sediments collected from Sanam Dam Dir for
physicochemical analysis. From the obtained results of
physicochemical analysis of both water and soil collected
from Sanam dam, it was concluded that physical and
chemical factors of water and soil are within the
permissible  range  given by WHO. Water of Sanam Dam
is  utilizable  for  human  consumption.   Moreover  water
of this dam is convenient for culturing fishes because all
the physicochemical parameters of water and soil of this
dam are recorded to be suitable for the survival and
biological productivity of fish. This study can be very
helpful to the fish culturists and fisheries managers to
raise economic and social benefits for the local people of
Dir.
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