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Abstract: A Physicochemical study on water and soil of Damai Stream of Tehsil domel of Bannu district was
conductedto examine the suitability of water and soil for irrigation purpose as well as on survival of aquatic life
including fish. The results of the present study revealed that except temperature (>38°C), all the remaining
parameters of water and soil of Damai Stream i.e., pH, Total dissolve solids (TDS), Electric Conductivity (EC)
were found to be in WHO and BIS permissible limits and suitable for fish survival.Therefore, though the water
of this stream could be used for irrigationand domestic purpose, but due to the intolerablerange of water
temperature, it was concluded that the environmental conditions of Damai Stream are not suitable for the growth
and survival of various fish species, thence,this stream can support only fewer number of fish species, which
are surviveeven inintolerable range of stream temperature.
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INTRODUCTION and hydropower [3]. Water quality is determined by all the

Bannu District is located approximately 192 km South the beneficial use of the water in drinking, irrigation, fish
of Peshawar city of Pakistan, surrounded from all sides by production, recreation and other purposes [4]. The
the hard and dried mountain ranges of Koh-e-Safed and appropriateness of both the physical and chemical
Koh-e-Suleiman. This district forms a basin drained by the properties of water play an important function in
River Kurram and River Gambila or Tochi, which are composition, distribution, profusion, activities and
originated in the hills of Waziristan. Domel is a FATA diversity of aquatic organisms [5].
town and union council of Bannu District in Khyber- Physicochemical properties of water and soil provide
Pakhtunkhwa. Damai stream flows in tehsil domel of goodinformation of the condition, efficiency and
bannu district [1]. sustainability of an ecosystem. Changesin

Lakes and rivers have been extensively utilized by physicochemical properties like temperature, pH, electrical
mankind over the centuries [2].Surface water is usually conductivity  (EC) and Total dissolve solids (TDS)
accessible in Rivers, Tanks, Ponds and Dams. These provide valuable information regarding tothe quality of
Reservoirsare usually built in order to provide water the water and soil, the source of all such variations and
supply, flood control, irrigation, sedimentation control their  impacts  on  the  functions  and  biodiversity   of  the

physical and chemical parameters of water that influence
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ecosystem. The Physicochemical properties of water have Temperature: In aquatic ecosystem,temperature plays a
been used by Djukic et al. [6] to evaluate the water quality vital role in physicochemical and biological behavior of
of a dam. Therefore, analysis of the physicochemical organism. Temperature has great impact on various
parameters of both water and soil is quite necessary to activities of aquatic life such as,sexual maturity, breeding
better understand the ecological and environmental season, metabolism, growth and respiration [12]. In
pathways of aquatic resources. Thus, the present study present study, temperature of the water and soil
was conducted to determine the physicochemical sampleswere found to be higher than theoptimum
parameters of water and soil obtained from Damai Stream temperature required for fish growth,that is 26 to 32°C.
of Tehsil domel in Bannu district inorder to analyze their Therefore, the results of our analysis revealed that
capability of this stream to support the aquatic species as temperature of Damai stream was not suitable for fish
well as on the growth and survival of the variouskinds of growth and survival because
fish species live in it. 

MATERIALS AND METHODS basicnature of a solution at a known temperature. In the

The present study was carried out in Damai Stream of was found to be 7.51, while pH of soil sample was 7.64,
Domel tehsil of Bannu district on Dated 6  June 2015. hence, pH of both water and soil samples was slightlyth

Three water and soil samples were collected randomly alkaline and found to be within WHO and BIS permissible
from the three different places at Damai Stream by the limits (6.5-9.2) and also suitable for survival of fish species
methods followed by Afshan et al. [7] and Naila et al. [8]. reside in Damai stream.
The color, odor, elasticity, temperatures and pH of
samples were recorded at the sampling site. Other Electrical Conductivity: Electrical conductivity is ability
parameters such as electrical conductivity (EC) and total of an aqueous solution to hold electric current.
dissolved solids (TDS) were analyzed in laboratory by Conductivity is an important condition in determining the
standard methods APHA [9]. Temperature was measured suitability of water for various usages. In the present
with the help of thermometer. pH was measured with pH investigation, the conductivity of water samples collected
meter JENWAY model no.3505 calibrated with Buffer from Damai stream was 81µs/ml, while soil sample was 83
solution of 4 and 8 pH. Conductivity was analyzed by µs/ml. Hence, it had been concluded that the conductivity
Conductivity Meter Jenco Model 103. Conductivity meter of Damai stream was suitable for fish survival becausethe
calibrated by 0.1 KCl (Potassium chloride) solutions. suitable conductivity value forFreshwater streams ranges

RESULTS AND DISCUSSION range of fish.

The results physical and chemical parameters of Total Dissolve Solids (TDS): TDS indicates the broad
water and soil of Damai stream were presented and nature of salinity of water. In larger fish, salinity is also a
recorded  in  Table 1. A comparison of the various key factor in controlling growth. They are very useful
physical-chemical characteristics of the studied samples parameters relating the chemical constituents of the water
has been made with the WHO [10] and BIS [11] standards. and contribute to efficiency within the water body [13].

Color, Odor and Elasticity: Water samples are sometimes considered suitable for drinking water supplies. In the
usually colored; it is due to the presence of colloidal present study, the TDS value of water samples collected
material, inorganic contamination, aquatic growth and from Damai stream was 100mg/ml, while TDS value noted
decay of flora, while the color of soil is due to the for soil was 50 mg/l. Hence, the present resultsrevealed
concentration  minerals  and  carbon  present  in the soil. that the TDS value of water sample was lies in the WHO
In the present study, water samples were found to be and BIS standards. As the TDS values of water sample lie
colorless, odorless and non-elastic, whereas, thecolor of in the range of low salinity zone (100 mg/l), which is good
soil samples collectedwas found to be yellowish in color, for drinking purpose, irrigations as well as for survival of
odorless and non-elastic. aquatic organisms. 

pH: pH is defined as the power of the acidic or

present study, the pH of water sample of Damai stream

from 15 to 500µs/ml, therefore, found within the tolerable

Water containing more than 500mg/ml of TDS is not
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Table 1: Physicochemical properties of water and soil samples of Damai stream
Samples Color Odor Elasticity Temperature (°C) pH Conductance (µs/ml) TDS (mg/100ml)
Water Colorless Odorless Non-elastic 38.0 7.51 81 100
Soil Yellowish Odorless Non-elastic 38.5 7.64 83 50

CONCLUSION 6. Djukic,  N.,   S.   Maletin,   V.   Pujin,   A.   Ivanc  and

From the obtained resultsof the present study, it was quality of Tisze by physicochemical and biological
concluded that exceptwater and soil temperature, the parameters. Tisca Szeged, 28(1): 37-40. 
values of other parameters such as pH, TDS, EC of both 7. Afshan, M., M.M. Benazeer, M. Zubia, H.U. Rehman,
water and soil samples of Damai stream were found to Asim-Ullah and N. Gul, 2015. Assessment
besuitable for fish growth and survival as well as in WHO Studyabout the Water Quality Criteria andHeavy
and BIS permissible limits. Therefore, water of this stream MetalsConcentrations in Different Fish Ponds of
can be used for irrigation and drinking purposes,but due Four Districts of Balochistan Province, Pakistan.
to the extremely high intolerable temperature, Damai Global Veterinaria, 14(3): 361-367.
stream can support only those fish species that have been 8. Naila, G., B. Mussaa, Z. Masood, H.U. Rehman,
found to have high tolerable range. Hence, our present Asim-Ullah and A. Majeed, 2015. Study of
study will provide useful information’s to the fish SomePhysiochemical Properties of Soil in Fish Pond
culturists and fisheries managers about the environmental at Circuit House, District Sibi of Province
condition of Damai stream and its impact on the aquatic Balochistan,     Pakistan.      Global     Veterinaria,
biodiversity of an ecosystem. 14(3): 362-365.
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