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Abstract: Physicochemical parameters of water are very important because they play major and significant role in various
biological and chemical processes functioning in any aquatic organism. Therefore, four streams i.e., Kotal and Kamangar
streams of Karak district and Dhoda and Toi streams of Kohat district of Khyber Paktunkwa province of Pakistan were
selected inorder to study the impact of various physicochemical properties of water including pH, conductivity, TDS,
temperature, odor and color on fish growth and breeding season. The results of physicochemical parameters of water
calculatedin the present study revealed that pH of four streams were ranged from 6.86 to 7.91, conductivity from 0.72 to
80µS/cm, TDS from 25 to 200mg/50ml and  temperature  from  29.9-32.9 °C, respectively.Thus, the obtained resultsof the
present study proved that all  the  studied  physical  and  chemical  parameters  of  water of all streams were normal for
fish breeding, except conductivity that was recorded as extremely higher than suitable range required for fish breeding
in water samples collected from Dhoda and Toi streams. Temperature of Kamangr stream, Dhoda stream and Toi stream
was also  recorded  a  little  bit  higher  than  the suitable range of temperature required for fish breeding. Further, these
values were also within the normal range as given by World Health Organization (WHO). Hence, our present study
proved that physiochemical characters of water of the four streams of Kohat and Karak districts have suitable impact
on fish fauna as well as for drinking and irrigation purposes. 

Key words: Physicochemical Parameters  Water  Kotal and Kamangar and Dhoda and Toi Streams (Karak and Kohat
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INTRODUCTION seasonal precipitation, wind action, seasonal climatic

Rivers  and dams or reservoirs play very essential pattern  of  water  cycle  prevalent  in   the  reservoir.
and remarkable role inelectricity, agricultural and Many physical and chemical parameters such as
fisheryproduction, along with the use of water for conductivity,  total  dissolved   solids,  phytoplankton
drinking and domestic purposes. Many factors which and temperature have influences on aquatic life and
determine the quality of water of a reservoir comprises estimate  potential  fish  yields  from  dams   and  reservoir.

changes, geologic origin of the catchment basin and
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Several physicochemical or biological parameters, in a growth outmatches availability of potable water due to
convenient range,  help  in  enhancing  growth  for aquatic inadequate urban planning process coupled [6]. It is a
animals. On the other hand, some parameters or factors common practice of those people who live along the river
exert stress or negative effects on the growth and catchments to discharge their excreta and domestic
reproduction of different animals [1]. wastes into the rivers. Wild and Domestic animals using

Contamination of river water first influences its same drinking water can also contaminate and pollute the
chemical quality and then damages the community water through direct defecation and urination [7].
disturbing the delicate food web. Diverse uses of the Industrialization without proper treatment of
rivers are seriously impaired because of contamination wastages and effluents and excessive applications of
and pollution. Pollution of river water is a global problem, pesticides and fertilizers for agriculture purposes are two
so its effective monitoring is required. In India, it is main and major causes of water pollution. To meet and
reported that about 70% of the available water is polluted fulfill the increasing demands, it is imperative to recognize
[2]. the resources of fresh water and find out remedial

The physical and chemical factors of soil areusually methods for improvement of water quality [8].
changed when it is contaminated with heavy metals As the values of physical and chemical parameters
pollutants, which can make the soil unsuitable and among the different water bodies are almost differ from
inconvenient  for plant growth and other important each other, as all such parameters are mostly reliant on
activities. Organic matter, pH, redox potential, clay many factors such as, climatic and seasonal patterns.
minerals, temperature and interrelationships between Normally, Growth, reproduction, migration and many
heavy metals themselves are the physicochemical factors activities of fish and many other aquatic organisms are
which can affect the relationships between influenced by the physical and chemical factors of their
microorganisms and heavy metals [3]. aquatic environment in which they lived. Furthermore,

The natural processes, such as, erosion, precipitation human activities and also biogenic activities disrupt
inputs, weathering of crustal materials as well as the physicochemical factors of water, which bring about
anthropogenic influences including, industrial and disruption in aquatic as well as domestic life. Therefore, a
agricultural and urban activities, enhanced exploitation of present study was performed on four streams i.e., Kotal
water resources, together determine the surface water and Kamangar streams (district Karak) and Dhoda and Toi
quality in a region. Rivers play a major and significant role streams (district Kohat) were selected for studies inorder
in assimilation or carrying off of industrial wastewater and to observed the impact of these physicochemical
municipal wastewater and runoff from agricultural [4]. properties  of  water  on  growth  and  breeding  of  fish

In the past few decades, concerns of public over the and whether these streams water is also suitable for
quality of drinking water have grown and developed drinking and domestic purposes.
considerably. These concerns have grown because of
increased awareness in people about environmental MATERIALS AND METHODS
pollution and episodes of disease outbreaks which result
from contaminated water. Large number of miseries and Sample Collection: Streams of Karak including Kamangar
deaths occur because of infectious diseases which are stream ant Kotal stream and streams of Kohat including
related to open water supplies in the tropical developing Dhoda stream and Toi stream were selected for
countries. In developing countries there are many people physicochemical studies as shown in Figure 1. From each
who drink contaminated water, which resulted in many stream, at least three water samples were collected as
water borne diseases and infections [5]. follows;

Many factors are responsible for water pollution,
which makes it quite unsuitable for life and undesirable for Sample 1 = surface water, Sample 2 = mid waterand Sample
portability. Such factors include: Discharge of sewage, 3 = bottom water).
which affects the oxygen demand and nutrient content in
water leading to a destabilized and unbalanced aquatic Collection of water was done especially during
ecosystem. Agricultural practices and industrialization are breeding season of fishthat extends from April 2014 to
also major processes attributed to water contamination. September 2014 inorder to analyze their impact on growth
Pollution easily arises and increases when population and breeding season of fish fauna resides in these four
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streams. Water samples were packed in plastic bottles and decreases the assimilation of carbon dioxide and
were taken to the laboratory, where they were treated and bicarbonates which are ultimately responsible for increase
analyzed for physicochemical parameters like pH, in pH of water [11]. According to WHO, the normal range
conductivity, Total dissolved salts (TDS), temperature, of water is 6.5 to 8.5 [12]. pH of all water samples collected
color and odor followed the method by Afshan et al. [9]. from different streams was recorded within the normal

Sample Treatment and Analysis: Water samples from from this value, because generally pH between 7.0 to 8.5
each stream were subjected to physicochemical analysis is  more  normal, optimum  and  convenient  for  fish  life.
using laboratory apparatus and instruments. pH meter pH between 7.0 to 8.5 is ideal for biological productivity
was used for the determination of pH of water samples. of fish because it can become stressed in water having the
pH  meter  (Model 3505 Jenway) was first calibrated using pH ranging from 4.0 to 6.5 and 9.0 to 11.0 and death is
the buffer solutions of pH 4.0 and 8.0. After that water almost certain at a pH less than 4.0 or greater than 11.0
samples from each stream were subjected to pH meter and [13]. Hence, the results of our present study proved that
readings from pH meter were recorded as results of pH of pH of all water samples collected from each stream were
water samples. Conductivity meter (Model 103 Jencose) recorded as suitable for the productivity of fish.
was used for the measurement of conductivity of water
samples. Conductivity meter was first calibrated using 0.1 Conductivity: Conductivity in water is influenced by the
molar solution of KCl and then water samples from each presence of inorganic dissolved solids such as, sulphate,
stream were subjected to conductivity meter. Readings nitrate, chloride and phosphate anions (ions that carry a
from the conductivity meter were recorded as results of negative charge) or, calcium, sodium, magnesium iron and
conductivity of water samples. For the measurement of aluminumcations (ions that carry a positive charge).
temperature thermometer was used. Thermometer was first Conductivity is also influenced by temperature: the
adjusted at °C and then temperature of each water sample warmer the water, the higher the conductivity. A failing
was measured. sewage system would increase the conductivity because

RESULTS AND DISCUSSION spill would lower the conductivity [14]. According to

The general desire to protect and safe fresh water 400-600µS/cm [12]. Conductivity of all water samples
fisheries and other water bodies has led to an expansion collected from each stream was below the permissible
and development of research work into their water quality limit. Fish are different from each other in their ability to
needs and requirements, in terms of their physical and maintain osmotic pressure; therefore the optimum or
chemical parameters such, dissolve oxygen, transparency, normal conductivity for fish production differs from one
total alkalinity, pH, temperature, total hardness, total species to another. Acceptable range of conductivity for
dissolved matter, electrical conductivity etc. These factors the productivity of fish is 30-5000mS/cm [13]. From the
serve as a basis or play very major role in the richness or results of the present study, it was shown that the
otherwise biological productivity of any aquatic conductivity of water samples collected from Kotal and
environment. The physicochemical properties of water Kamangar streams is suitable for fish breeding while
immensely affected its uses, the distribution and richness conductivity of water collected from Dhoda and Toi
of the biota in it [10]. Results of physicochemical streams is not in the convenient range for fish breeding.
parameters of water samples collected from the four
streams of Karak and Kohat districts are presented and Total   Dissolved   Solids  (TDS): According  to  WHO,
recorded in the Tables 1-4, respectively. the  normal  range  of  TDS for water is 50-250mg/ml [12].

pH: pH values of all water samples obtained from the four streams of Kohat and Karak district, TDS values were
streams are given in the Tables 1-4 and are also shown in within the normal range as given by WHO. Total
Figures 1-4 respectively. The factors like temperature of dissolved solids (TDS) are a measure of dissolved material
air bring  about  variations in the pH of water. Most of (organic matter, minerals, salts etc.) in water. TDS can be
bio-chemical and chemical reactions are affected by the naturally presented in water or the result of, oil and gas
pH. The decreased rate of photosynthetic processes drilling, mining  or  some  municipal  or industrial TDS can

range. The average pH of fish blood is 7.4, a bit deviation

of the presence of, nitrate chloride and phosphate; an oil

WHO normal range of electrical conductivity for water is

In the present study, all water samples collected from four
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Table 1: Physicochemical parameters of water samples collected from Kotal stream of district Karak.
S.No. pH Conductivity (µS/ml) TDS (mg/50ml) Temperature (Celsius)°C Color Odor
Sample 1 7.12 0.72 200 29.8 Colorless Odorless
Sample 2 7.64 0.83 50 30.2 Colorless Odorless
Sample 3 6.99 0.75 100 29.9 Colorless Odorless

Table 2: Physicochemical parameters of water samples collected from Kamangar stream of district Karak.
S.No. pH Conductivity (µS/ml) TDS (mg/50ml) Temperature (Celsius) Color Odor
Sample 1 7.18 0.80 60mg/50ml 32.5°C Colorless Odorless
Sample 2 7.04 0.83 25mg/50ml 32.2°C Colorless Odorless
Sample 3 7.05 0.83 100mg/50ml 32.9°C Colorless Odorless

Table 3: Physicochemical parameters of water samples collected from Dhoda stream of Kohat district
S.No. pH Conductivity (µS/ml) TDS (mg/50ml) Temperature (Celsius)°C Color Odor
Sample 1 6.86 68 50mg/50ml 32.5 °C Colorless Odorless
Sample 2 6.91 60 68mg/50ml 32.0 °C Colorless Odorless
Sample 3 7.05 68 159mg/50ml 32.0°C Colorless Odorless

Table 4: Physicochemical parameters of water samples collected from Toi stream of Kohat district.
S.No. pH Conductivity (µS/ml) TDS (mg/50ml) Temperature (Celsius)°C Color Odor
Sample 1 7.86 80 100mg/50ml 30.5 °C Colorless Odorless
Sample 2 7.91 50 50mg/50ml 30.0 °C Colorless Odorless
Sample 3 7.65 43 70mg/50ml 30.7 °C Colorless Odorless

be toxic to aquatic life through changes in the CONCLUSION
composition of the water or increase in salinity, or it may
include substances that are poisonous to people or From the analysis of physicochemical parameters of
aquatic life. Most of the aquatic ecosystems involving water collected from Kotal stream, Kamangar stream,
mixed fish fauna can tolerate TDS levels of 1000 mg/l [15]. Dhoda stream and Toi stream of Karak and Kohat
Therefore, in the present study, all water samplescollected districts, Khyber Pakhtunkwa province, Pakistan, it was
from each stream values of TDS were below 1000mg/l thus concluded that water of these streams is suitable for fish
indicates that TDS of these four selected streams is breeding and also convenient for other aquatic organisms.
suitable for the breeding and growth of fish. However, the conductivity of all the water samples

Temperature: In an established system, the temperature higher than suitable range necessary for fish breeding
of water controls the rate of all chemical and biochemical which indicates that these streams are contaminated by
reactions in body and also impact on reproduction, anthropogenic activities. Temperature of Kamangr stream,
immunity and growth of fish. Drastic temperature Dhoda stream and Toi stream was also recorded a little bit
alterations can be fatal to fish [16]. Temperature range of higher than the suitable range of temperature required for
27°C and 32°C allows tropical fish to eat more and grow fish breeding.Water of these streams is suitable for
faster [14].In the present study, temperature of water domestic exploitation and other human activities.
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