
Global Veterinaria 15 (1): 40-44, 2015
ISSN 1992-6197
© IDOSI Publications, 2015
DOI: 10.5829/idosi.gv.2015.15.01.95293

Corresponding Author: Hameed Ur Rehman, Department of Chemistry, Kohat University of Science and Technology,
Kohat District, KPK, Pakistan. 

40

Physicochemical Analysis of Water and Soil of
Darwazai Dam in North of Kohat, Pakistan,

with Special Reference to Their Effect on Culturing Fish

Hameed-ur-Rehman, Noor Ul Akbar, Mubashir Hussain,1 2 3

Rumana Saeed, Fazal Subhan, Abdul Wahab, Safia Bibi,1 3 3 2

Aziz Ur Rehman Safi, Sonia Aslam, Syeda Zahra Hassan and Muhammad Ayaz Khan3 2 2 4

Department of Chemistry, Kohat University of Science and Technology, Kohat District, KPK, Pakistan1

Department of Zoology, Kohat University of Science and Technology, Kohat District, KPK, Pakistan2

Department of Microbiology, Kohat University of Science and Technology, Kohat District, KPK, Pakistan3

Department of Zoology, Islamia College University Peshawar, KPK, Pakistan4

Abstract: The study was carried out to investigate the physiochemical parameters of water and soil samples
from Darwazai dam of district Kohat and to study their effects on growing fish. The physiochemical parameters
comprises  of EC, temperature, pH, TDS, color, odor and elasticity of water and soil. The outcome of the
present-day study reveals that all physiochemical parameter were found to be in unobjectionable range and are
non-fatal for the survival of fishes. Henceforth, our study will provide useful support to the aqua culturists and
fisheries managers to further improve the conditions of dam for fish growth and survival. Furthermore, the
information can also be valuable for determining the growth frequency and production of fishes.
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INTRODUCTION medium  of  non-adhesive   nutrients   and  materials,

Darwazai dam is a small reservoir located to the north constituent of biosphere [4-12]. The soil serves as an
of Kohat, KPK, Pakistan. The estimated territory elevation organic  filter  as  it  absorbs  excretions  by fishes,
above sea level is 442 metres. Its geographical organic residues of feedstuff not only that it helps in
coordinates are 34° 5' 35" North, 72° 57' 3" East and its controlling the salinity and maintains pH of aquaculture
novel name (With diacritics) is Darwaza dam as shown in systems [13]. 
Figure 1. Sodal Algada River of darwazai dam. Dams are There are several physicochemical features of soil
not only important source of water but they play vital role and water that either directly or indirectly have some
for energy production. Besides this these are the impact on the quality, production, distribution and growth
component with multiple usages i.e. for domestic purpose, of fishes and numerous other marine organisms,
for irrigation as well as for fish production [1, 2]. nonetheless, the parameters like temperature, pH and

Fishes are the cheapest and important source of salinity found to have great influence on the activities of
proteins worldwide and they need water as the most organisms [14-16]. Therefore it is necessary to carry out
fundamental physical sustain for their survival i.e. for physiochemical analysis to analyse the quality of water
breeding, feeding, swimming etc. [3]. Water is a universal and soil of an ecosystem, which give adequate
requirement by all living creatures for their livelihood so information about favourable and unfavourable
its purity is one of the most important factors to be conditions happening in an ecosystem and their effects
considered besides water, Soil is a vibrant constituent, on aquatic organisms living in an ecosystem [17].

forms the life level of plants. It’s a basic life support
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Fig. 1: Map showing Darwazai dam located north to Kohat, KPK, Pakistan, Asia

Thus, our present study was planned to study the samples, 0.1 M solution of potassium chloride (KCl) was
physiochemical characters of water, soil and Darwazai used for the calibration of conductivity meter. The
dam in order to estimate their effect on fishes and to electrodes were dipped in each water and soil sample
analyse the importance of these parameters in fishery individually in order to check the conductivity. Each time
management policies. Such study will also be helpful in the electrodes were washed properly with distilled water
future to assure the safety of the aquatic ecosystem and and dried before dipping it in the sample bottles so as to
environment for healthy production of fishes [18]. reduce the chance of inaccuracy. Same procedure was

MATERIALS AND METHODS

Study  Area:  The  present  study is performed on model no 3020 was employed for the investigation of pH
Darwazai dam located in Kharpane, north to Kohat, KPK, of water and soil samples. The analysis was carried out
Pakistan. according to method followed by Torimiro et al. [21].

Sampling: Six samples of water and soil were collected RESULT AND DISCUSSION
from different locations at Darwazai dam. Water samples
were collected in properly washed plastics receptacles, Color, Odor & Elasticity: Though the color of soil and
while soil samples were collected from, nearer the bottom water varies from place to place due to number of reasons,
of dam and then sited in an air tight bag until analysis. these colors specify whether the water or soil is

Physiochemical Characteristics: The physiochemical creatures or not. The Pale colored, light greenish and
parameters such as TDS (Total dissolved solids), EC greenish colored water is suitable for the growth where
(Electrical conductivity), temperature, colour, odor, light green color is satisfactory for the growth while dark
hydrogen ion concentration and elasticity of water and green and dark brown colored water both are lethal for the
soil samples collected from Darwazai dam was analyzed. growth of fishes [22]. The existence of plankton was also
Parameters like color, odor were detected at the sampling confirmed through the color of water. Bluish green, green
site while the remaining features were studied in and brownish green shows abundances of planktons,
laboratory. these creatures directly or indirectly affect the ecosystem.

Temperature: Temperature is amongst those factors great  extant  and  also  serve  as  a food supplier [23].
which critically affect the biota, temperature of the region Odor has aesthetics effect on aquatic lives. When
is responsible for the physiological behavior and unindustrialized and industrialized wastes are drained in
distribution of life around. Subsequently it is convenient these natural water bodies they not only pollute the water
to analyze the temperature of the dam as it help in but also soil and produce odor in them. The color, odor
understanding the behavior of life under water. For and elasticity of samples collected from Darwazai dam is
temperature measurement APHA method was followed shown in Table 1.
[19, 20].

Total Dissolve Solids & Electrical Conductivity: Jenway ranges from 5 to 1000 mg/L and 500-1000mg/l respectively,
conductivity meter, (Model no 4520) was employed for the the TDS values of water and soil samples recorded from
analysis of electrical conductivity of water and soil Darwazai  dam  are shown  in  (Table 1 and Fig. 2) [24, 25].

followed for the analysis of TDS in samples.

Hydrogen Ion Concentration:Electrical Jenway pH meter,

appropriate for the growth and survival of aquatic

They reduce the chance of deoxidation of water up to

Total Dissolve Solids: Usually the TDS of soil and water
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Fig. 2: Graph showing the comparative study of different parameters of water and soil from Darwazai dam

Table 1: Showing physiochemical parameters of Darwazai dam
Conductivity TDS
-------------- ------------

Samples Temperature°C pH us/ml mg/100ml Color Odor Elasticity
Water 32 7.67 0.50 93.92 Yellowish odorless Not elastic
Soil 31.8 7.08 0.55 75.5 blackish odorless Not elastic

Hence the results show that the dam water and soil both Hydrogen Ion Concentration: pH of water and soil is an
are suitable for drinking purpose as well. By way of the additional and vital factor which affects an aquatic life.
TDS value of the soil and water samples lies in the range Both acidic and basic media can endanger the life of
of low salinity, thereafter, the values are suitable for the fishes such as low pH value favors the production of
survival of aquatic animals and plants. corrosion and tuberculation while high pH value results

Temperature: Being cold blooded animals the metabolic for disinfections of water. The optimum pH of water and
actions, growth features, reproductive activities and also soil which habitually favors the growth of fishes ranged
the feeding of fishes directly depends on water from 6.5-9.5 and 6.5 to 8.4 congruently [29, 30]. The pH of
temperature. The ideal temperature required for proper water and soil samples from Darwazai dam is in the above
growth of fishes lies between 26-32°C [26]. The said range supporting the growth and survival of fishes.
temperature  beyond  the  range  might  upsurge the Our  outcomes  were  of  Pawar  and  Pulle  and  Thunjai
growth of microorganism which cause color change in [31, 32]
water and other destructive issues [27]. The analyzed
temperature   data    of   water   and   soil  samples CONCLUSION
collected  from  Darwazai  dam  were  closer   to  the
optimal range (Table 1 and Fig. 2). Henceforth results of Adulterated water and also soil is responsible for
current research conclude that the temperature of poor growth, unfortunate feeding efficiency, expiry of
Darwazai dam is fit for the appropriate growth and fishes and also for the disease eruption. Subsequently, it
survival of fishes. can be concluded from our results that the water and soil

Electrical Conductivity: Though electrical conductivity of growth, proper reproduction and survival of fishes as all
ecosystem does not disturb the growth and survival of parameters are in the tolerable range. Henceforth, our
fishes  as  considerably as other parameters can. The current work will offer valuable information about
range of  conductivity  for  proper  growth   of   fish  lies physicochemical study of water and soil and their
between 15-500 µs/ml, values across this range specifies influence on the growth and survival of fish.
that the water is not suitable of the survival of fishes [28].
In present research the conductivity of water and soil ACKNOWLEDGMENT
samples from Darwazai dam were found to be in range i.e.
7.67 and 7.08 µs/ml individually and is apt for the The authors are grateful to the lab staff of Chemistry
reproduction of fishes. department KUST Kohat for their cooperation.

in incrustation, deposition and difficulties in chlorination

of Darwazai dam is appropriate in all respects for the
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