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Abstract: Physicochemical characteristics profusely influence many life related processes of aquatic
ecosystems. Physical and chemical properties of soil control many soil processes and also have profuse effects
on the growth of plants. Physicochemical parameters of water and sediments undergo variations both because
of human intervention and without human intervention by natural processes. These variations influence
growth, sexual  maturity,  hatching from eggs, biological productivity and metabolic activities of aquatic life.
For this purpose ten samples of water and ten samples of soil were collected from Panjkora River, Upper Dir for
physicochemical analysis in order to investigate the impacts of physical and chemical parameters of water and
soil of this river both on cultivation. The obtained results revealed that physicochemical parameters including
color, odor, temperature, elasticity, pH, conductivity and TDS of water and soil collected from Panjkora River
are suitable for aquatic life as well as human life.
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INTRODUCTION growth have put natural ecosystems we depend on under

Water is the most vital, basic and prime need of life. very high risk. Consequently people need to exploit every
It is a vital requirement for all life processes and life source of water (surface water, groundwater, oasis water,
supporting activities. Surface water generally available in rain water, etc) to meet their demand [2].
ponds, rivers, lakes and dams is used for drinking, Surface waters may be contaminated by substances
irrigation and power production etc. The usual sources of originating from anthropogenic or human sources and due
drinking water are streams, rivers, wells and boreholes to biogenic processes occurring in the environment.
which are usually not treated. Quality of water generally Natural sources may include various pollutant
refers to the component of water, which is to be present substances, such as clay and silt particles of soils or
at the optimum level for the  convenient  growth of rocks, plant remnants and humus substances, compounds
plants and animals. The productivity aquatic organisms of of iron and manganese, etc. However, pollution  caused
depends on the physicochemical properties of the water by various human activities is far more dangerous to the
body. The maximum productivity is obtained when the environment [3].
physical and chemical parameters are at optimum level [1]. Quality of directly affects virtually all water uses. Fish
Fresh water has become very valuable commodity and survival, fish migration, productivity of fish, diversity and
resource and getting more valuable daily. Increasing growth; recreational activities such as boating and
populations, industrial, agricultural and technological swimming,   municipal,  industrial     and     private   water

extreme stress and the availability of fresh water is at a
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Fig. 1: Map of Panjkora River

supplies, agricultural uses such as livestock watering, MATERIALS AND METHODS
waste disposal, irrigation and general aesthetics-all are
affected by the physical, chemical, biological and Water and sediment samples were collected at
microbiological conditions that exist in watercourses and random from Panjkora River. Ten samples of water and ten
in subsurface aquifers [4]. samples of sediments were collected and were analyzed

Pollutants are substances that are dissolved in water for physicochemical analysis. Water samples were
and make it unfit for utilization. Some pollutants can be collected in plastic bottles while soil samples were
easily identified only by assessing the physical collected in polythene bags. Physical parameters
parameters of water such as odor, turbidity, color and including color, odor, elasticity and temperature were
taste of the water because pure water remains tasteless, analyzed at the collection site while chemical parameters
colorless and odorless. However, most cannot be easily comprising TDS, conductivity and pH were analyzed in
detected and require testing to reveal whether or not laboratory using the methods of Zubia Masood et al. [8].
water is polluted and such factors are called chemical Temperature of soil and water was measured by using
factors. Physicochemical factors of water are important to thermometer. pH of samples was measured using pH meter
determine the quality of drinking water [5]. (Model 3505 Jenway). pH meter was first calibrated using

Significant physical and chemical factors that affect buffer solutions of pH=4 and pH=8 and the samples of
the natural water quality are dissolved oxygen (DO), water and soil were analyzed for pH [9]. Conductivity of
temperature, pH, turbidity, alkalinity, nutrients (Nitrate-N, water and soil was measured using conductivity meter
Phosphate-P), etc. These parameters are limiting factors (Model 103 Jencose). Conductivity meter was first
for the survival of aquatic organisms (Flora and fauna) [6]. calibrated using 0.1M solution of KCl and then water and
Recently, lot of works has been done on fresh water soil samples were analyzed for conductivity.
reservoirs including rivers, ponds, streams and dams to
study changes in their ecological behavior [7]. RESULTS AND DISCUSSION

The Panjkora River is a river in northern Khyber
Pakhtunkhwa, northwestern Pakistan (Fig. 1). It raises The results of physicochemical analysis of water and
high in the glaciers of Hindu Kush Mountains and flows soil collected from Panjkora River have been given in
downstream south through Upper Dir and Lower Dir Tables 1, 2, 3 and 4 and are also shown in Figures 2 and 3.
Districts and joins the Swat River near Chakdara,
Malakand District and Khyber Pakhtunkhwa. It is in the pH: The pH is a measure of free hydrogen ion and
Indus River watershed basin. Ten samples of water and hydroxyl ions concentration which maintain acidic. pH is
ten samples of soil were collected randomly from Panjkora an important indicator of water which is varying
River for physicochemical analysis in order to investigate chemically because it can be influenced by chemicals in
the impacts of its water on human life and also the impacts the water. The standard value of pH for drinking is 6.5- 8.5
of its physicochemical factors on the productivity of fish according to BIS and WHO [10]. The reduced rate of
were investigated. photosynthetic   activities    reduces   the   assimilation  of
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Fig. 2: Physicochemical parameters of soil collected from Panjkora River

Fig. 3: Physicochemical parameters of water collected from Panjkora River

Table 1: Physical parameters of water through thermometer collected from Table 3: Chemical parameters of water collected from Panjkora River
Panjkora River

S. No Color Temperature ( C) Odor Elasticityo

Sample 1 Colorless 31.6 Odorless Non elastic
Sample 2 Colorless 31.2 Odorless Non elastic
Sample 3 Colorless 31.7 Odorless Non elastic
Sample 4 Colorless 31.9 Odorless Non elastic
Sample 5 Colorless 31.3 Odorless Non elastic
Sample 6 Colorless 31.7 Odorless Non elastic
Sample 7 Colorless 31.5 Odorless Non elastic
Sample 8 Colorless 31.6 Odorless Non elastic
Sample 9 Colorless 31.6 Odorless Non elastic
Sample 10 Colorless 31.6 Odorless Non elastic

Table 2: Physical parameters of soil collected from Panjkora River
S. No Color Temperature ( C) Odor Elasticityo

Sample 1 Black 31.3 Odorless Non elastic
Sample 2 Black 31.8 Odorless Non elastic
Sample 3 Black 31.4 Odorless Non elastic
Sample 4 Black 31.7 Odorless Non elastic
Sample 5 Black 31.3 Odorless Non elastic
Sample 6 Black 31.7 Odorless Non elastic
Sample 7 Black 31.4 Odorless Non elastic
Sample 8 Black 31.8 Odorless Non elastic
Sample 9 Black 31.1 Odorless Non elastic
Sample 10 Black 31.2 Odorless Non elastic

S. No pH Conductivity (µS/cm) TDS (mg/50ml)
Sample 1 7.20 0.21 57
Sample 2 7.24 0.22 58
Sample 3 7.23 0.29 56
Sample 4 7.26 0.21 57
Sample 5 7.25 0.28 60
Sample 6 7.3 0.27 51
Sample 7 7.20 0.24 59
Sample 8 7.25 0.25 56
Sample 9 7.28 0.21 50
Sample 10 7.21 0.26 59

Table 4: Chemical parameters of soil collected from Panjkora River
S. No pH Conductivity (µS/cm) TDS (mg/50ml)
Sample 1 7.61 0.58 22
Sample 2 7.66 0.49 23
Sample 3 7.64 0.54 28
Sample 4 7.64 0.53 29
Sample 5 7.69 0.56 27
Sample 6 7.62 0.52 26
Sample 7 7.64 0.54 21
Sample 8 7.61 0.54 22
Sample 9 7.63 0.50 28
Sample 10 7.64 0.52 19
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carbon dioxide and bicarbonates which are ultimately survival of fish and other life related processes of aquatic
responsible for increase in pH in water [11]. All the water organisms. Color of water is due to many processes taking
samples and soil samples collected from Panjkora River place in it such as decay of aquatic flora, growth of
had pH values within the normal range. pH of water and phytoplankton and zooplankton and is also because of
sediments of Panjkora river was also found to be inorganic pollution. Color of soil is due to the presence of
appropriate  for  the  survival and biological productivity minerals in it. Water samples collected from Panjkora River
of fish. had no color while sediments had black color. Both soil

Conductivity: Conductivity is the measure of the ability of odorless and non elastic.
an aqueous solution to convey an electric current which
is used an indicator of total concentration of ions or CONCLUSION
electrolytes in water solution. There is a high degree of
correlation between electrical conductivity and TDS as Study was conducted on the soil and water of
both signify the amount of dissolved solid [10]. Panjkora River Dir. Sediments and water collected from
Conductivity has profuse influences on the survival and Panjkora River were analyzed for physicochemical
productivity of fish because it affects the osmotic parameters. Ten samples of water and ten samples of soil
pressure which is exerted on the cellular membranes of were collected randomly. Physical properties of soil and
fish. Normal range of conductivity required for the water including color, odor, temperature and elasticity
productivity of fish is 50-1500 µS/cm [12]. Both water and were measured at the collection site while chemical
soil samples collected from Panjkora River had characteristics comprising pH, conductivity and TDS were
conductivity compatible for the growth and survival of investigated in laboratory. Results revealed that all the
fish. physical and chemical parameters of soil and water of

Total Dissolved Solids: Salinity of aquatic culture is also showed that water of this river is suitable for human
significant factor because it is aimed at the fish strength consumption. This study will be proved very helpful to
and it recovers the normal slime cover it contests off the people  of  upper  Dir  and it will create awareness in
mildew and condition. It is a simplest way to determine the the people that water of this river is exploitable for
total amount of dissolved salt in water sample. According domestic  purposes.  This  study  will  also  be  helpful  to
to WHO and BIS normal values of total dissolve solids the fish culturists to study the impacts of
(TDS) of soil ranges from 5 to 1000 mg/L and for water it physicochemical  parameters  on  the  aquatic  ecosystem
ranges from 500-1000mg/L [13]. Total dissolved solids of Panjkora River.
include dissolved inorganic salts and also organic salts.
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