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Abstract

The present investigation was carried out to observe the biodiversity of fish fauna and to analyze the physiochemical
parameters of water and soil in Zameer Gul dam of Kohat District, Khyber Pakhtunkhwa province of Pakistan. The collection
was done from April 2019 to September 2019. A total of nine species were identified, which were belonging to one orders, one
family and nine genera. The physiochemical properties like color, taste, odor, electrical conductivity, pH, temperature,
elasticity and, TDS of water and soil samples collected from three different sites (start, mid, and end) of the dams were
analyzed. Therefore, from the results of our present study, it was concluded that the Zameer Gul dam of Kohat district has
favorable condition to support more diversity of fish fauna. In conclusion present study provide useful information about the
diversity of fish fauna and physiochemical parameter of Zameer Gul dam that can of interest in the fields of systematics,

fisheries management and conservation.
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Introduction

Ichthyo diversity means number of fishes in fish population,
alleles or genotypic form or variety of species and their
distribution within a particular area ™. Fish are limbless,
cold-blooded, vertebrate animals with gills and fins fully
adapted to the aquatic way of life. Beginning with the
primary Chinese, Egyptian and Greek eras, fish are believed
to have been reared and studied for centuries . Fishes are
not only a valuable resource for marine ecosystem but also
for humans. Being an integral part of aquatic ecosystems,
they play a key role in energy flow, nutrient cycling and
environmental balance maintenance . A significant source
of food is the fish, provided mainly from the wild and
farmed system. It provides nutritional sources such as
protein, omega-3 fatty acids, vitamin D, calcium, vitamins
B, vitamin A, iron, zinc and lysine ©. Most fish live in
warmer waters with relatively stable conditions [,
Freshwater fish, including ponds, streams, canals, lakes,
dams, and other land-locked waters, are found in various
locations. Fish lives in aquatic habitat and varies greatly in
morphological characteristics due to biological adaptations
. About 32,500 fish species have been reported so far
globally 1, While in pakistan total of 193 freshwater fish
species have been reported to date which are found either in
costal water or fresh water depending upon water quality 71,
Water quality generally means the portion of water that
must be present for optimal aquatic organism growth [,
Maintaining a healthy aquatic ecosystem depends on the
physio-chemical properties and biodiversity [l The

properties of water quality depend on the amount of
dissolved oxygen (DO), biochemical demand for oxygen
(BOD), organic content, chemical demand for oxygen
(COD), pH value temperature, infectious agents, toxic
substances and minerals [%. A place's soil properties have a
vigorous function in marine organism survival and
development. The soil functions as a biological filter by
collecting fish excretions, organic residues of feed and algal
metabolites and also regulates the salinity of aquaculture
systems not to increase, its solidity or rigidity and its pH 3,
Ecological balance sustainability of an aquaculture system is
also dependent on its soil properties. It is therefore
necessary to determine the physiochemical parameter
analysis to analyze the quality of an ecosystem's water and
soil that provides adequate information on favorable and
unfavorable conditions in an ecosystem and their effects on
aquatic organisms that live in such ecosystems 121,

The current research was therefore planned to explore the
diversity of fish and to study the physiochemical
characteristics of water and the soil of the dam to determine
the relation of such condition with fish fauna and to analyze
its importance in fisheries management policies. This study
will be useful also in the future to ensure the safety of the
aquatic ecosystem and the climate for healthy fish
development.

Material and Method

Study area and study period
The Zameer Gul dam is situated some 71 km away from
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Kohat on Nizampur Road at Ziarat Sheik Allahdad Kpk
Pakistan. The study was carried out from the month of April
2019 to September 2019.

Fishes Collection

Based on local fishing activities and sampling sites were
selected where fishing was productive. The fish were
collected using various nets, i.e. cast nets, hand nets, gill
nets, hook and dragon nets. Fish were euthanized after
collection and placed in 10% formalin solution. Larger fish
were injected with formalin in their abdomen and other parts
of the body to avoid bacterial contamination. The same
species were placed in a container and was labelled with
collection time. The fishes after collection were brought to
the laboratory of department of Zoology, Government Post
Graduate Collage Karak for further analysis.

Identification of the fishes

Fish harvested from the study area were classified on the
basis of morphometric and meristic according to the
methods of Bhuiyan (1964), Rahman (1989), Talwar and
Jhingran (1991). After identification, fish species were
systematically classified according to Nelson (2006).

Sampling Procedure of water and soil

Three samples of soil and water were collected from the
dam. The collection of water samples was carried out in
properly washed and sealed plastics bottles, while soil
collection were carried out from nearer the bottom of dam
and then packed in an air tight polyethylene bags until
analysis. The analysis was carried out by using the

methodology adapted previously with slight modification
[13],

Sample Analysis

At the sampling site, physical parameters including color,
odor, taste, elasticity and temperature of soil and water
samples were examined while chemical parameters
including pH, conductivity and water and soil total
dissolved oxygen (TDS) were tested in the laboratory using
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different laboratory instruments and apparatuses. Water
temperature and pH is calculated using pH meter
(Milwaukee mw 102 pH / temp), while soil temperature is
measured using a thermometer. Soil PH was calculated by
pH meter (Model 3505, made). A common conductivity
meter used for the calculation of soil and water conductivity
(Model 103 Jencose).Conductivity meter was calibrated by
using 0.1 M solution of KCI. After calibration each soil and
water sample was analyzed for conductivity.

Physiochemical Characteristics

Physiochemical parameters such as Total Dissolved Solids
(TDS), Electrical Conductivity (EC), temperature, colour,
odor, concentration of hydrogen ions, and elasticity of water
and soil samples collected from the dam were analyzed.
Physiochemical parameters of water including temperature,
taste, color, odor, conductivity and pH calculated using
analytical procedures adopted previously **, while the
properties of the soil including temperature, elasticity, color
and total dissolved solids were measured using the method
used Gul et al. %

Electrical conductivity & Total dissolved solids

The EC and TDS of both (water and soil) samples were
measured using Jenway conductivity meter, and 0.1 M
Potassium chloride solution was used for calibration.

Results

Fish fauna

During the present study, a total of 107 fish were collected.
Classification of fishes indicated presence of nine species
collected from Zameer gul dam. The reported nine species
belonged to single order, single family and nine genra.
These nine species Barilius vagra, Carassius auratus, Catla
catla, Cirrhinus marigala, Labeo rohita, Pethia ticto,
Hypophthalmichthys molitrix, Cyprinus carpio,
Ctenopharyngodon idella were belongs to with class
Actinopterygii order Cypriniformes and with family
Cyprinidae as represented in table 1.

Table 1: Taxonomic representation of fishes of Zameer Gul dam Kohat.

SIN Local name Order Family genus species
1 Rohu Cypriniformes cyprinidea Labeo L. rohita
2 Thaila Cypriniformes cyprinidea Catla C. catla
3 Ticto/ Ticto popra Cypriniformes cyprinidea Pethia P. ticto
4 Goldfish Cypriniformes cyprinidea Carassius C.auratus
5 Mori Cypriniformes cyprinidea Cirrhinus C. marigala
6 Chalwa Cypriniformes cyprinidea Barilius B. vagra
7 Silver carp Cypriniformes cyprinidea Hypophthalmichthys H. molitrix
8 Gulfam/common carp Cypriniformes cyprinidea Cyprinus C. carpio
9 Grass carp Cypriniformes cyprinidea Ctenopharyngodon C. idella

Physiochemical parameters of soil and water

Table 2 represents physiochemical parameters of water
samples of the Zameer gul dam Kohat. All the
physiochemical parameters was determined in three set
point i.e, start mid and end point. Temperature was 32°C,
34°C and 35°C at start mid and end point, respectively. pH
was 7.5, 7.7 and 7.4 at start mid and end points. At start
point TDS was 0.01 mg/100ml, 0.02 mg/100ml at mid-point

while at end point TDS was 0.01 mg/100ml. TS was 0.03
mg/100ml at start point, 0.02 mg/100ml at mid and 0.03
mg/100ml end point. Conductivity was also measured in
three set points and was recorded 0.27us/m at start point, at
mid piont 0.29us/m and at end 0.27ps/m. Water of dam was
odorless, slightly saline in taste, non-elastic in nature and
light green in color at all three point.
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Table 2: Physiochemical parameter of water samples collected from Zameer Gul dam Kohat, Pakistan.

S. No Parameters Start point Mid point End point
1 Temperature 32°C 34°C 35°C
2 PH 7.5 1.7 7.4
3 TDS 0.01 mg/100ml 0.02 mg/100ml 0.01 mg/100ml
4 TS 0.03 mg/100ml 0.02 mg/100m 0.03 mg/100m
5 Conductivity 0.27ps/m 0.29us/m 0.27us/m
6 Taste Slightly saline Slightly saline Slightly saline
7 Odor Odorless Odorless Odorless
8 Elasticity Non-elastic Non-elastic Non-elastic
9 Colour Light green Light green Light green

Table 3 represents physiochemical parameters of soil
samples of the Zameer Gul dam Kohat. All the
physiochemical parameters was determined in three set
point i.e., start mid and end point. Temperature was 24°C,
20°C and 23°C at start mid and end point respectively,
similarly pH was 8.8, 8.3 and 8.8 at start mid and end point.
TDS was 17 mg/100ml at start point, 15 mg/100ml at mid-

point and 16 mg/100ml at end point. At start point TS was
10.4 mg/100ml, at midpoint 11.2 mg/100ml and at end point
9.7 mg/100ml. conductivity was 0.23us/m at start point,
0.24ps/m at mid-point, 0.21ps/m at end point. Soil taste was
slightly saline, odorless, non-elastic and brown yellowish in
color at all three point.

Table 3: Physiochemical parameter of soil samples collected from Zameer Gul dam Kohat, Pakistan.

S. No Parameter Start point Mid point End point
1 Temperature 24 °C 20°C 23°C
2 PH 8.8 8.3 8.8
3 TDS 17mg/100ml 15mg/100ml 16mg/100ml
4 TS 10.4 mg/100ml 11.2 mg/100ml 9.7 mg/100ml
5 Conductivity 0.23ps/ml 0.24ps/ml 0.21ps/ml
6 Taste Slightly saline Slightly saline Slightly saline
7 Odor Odorless Odorless Odorless
8 Elasticity Non-elastic Non-elastic Non-elastic
9 Color Brown yellowish Brown yellowish Brown yellowish

Discussion

During the current study on Zameer Gul dam Kohat nine
fish species were found and classify up to the species level
and their proper systematic classification is given in the
table 1. The selected nine species were belonged to one
class Actinopterygii, one order Cypriniformes, one family
Cyprinidae, nine genera and nine species.

The graph shows Labeo rohita as the dominant spices in the

assemblage composition contributing 23.36% to total fish
diversity, Catla catla contributing 14.95%, Pethia ticto
contributing 12.15%, Carassius auratus contributing
11.21%, Cirrhinus marigala contributing 11.21%, Barilius
vagra contributing 9.34%, Hypophthalmichthys molitrix
contributing 8.41%, Cyprinus carpio contributing 6.54%
and Ctenopharyngodon idella contributing 2.8% to the total
diversity of fish as shown on graph No 1.
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Graph 1: Percentage composition of fish species of Zameer Gul dam Kohat Pakistan
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According to ['81 in 2015, 11 fish species are found in Tanda
Dam, Kohat District, Khyber Pakhtunkhwa, belonging to
four orders, five families and eleven genera. Seven of them
belonged to the Cyprinidae family, while the remaining four
species were belonging to families Anguillidae, Belonidae,
Cobitidae and Siluridae. Similar study was also done. By [17]
on Darwazai Dam Tehsil Lachi District Kohat, in which
they reported seven species, in these seven species five were
belonging with family Cyprinidae, order Cypriniformes
while single specie belong from order Anguilliformes
family Anguillidae and one specie belong with order
Siluriformes and family Siluridae.

Color, Odor and Elasticity

An object's color is define by the visible light's wavelength
that particular object reflects. Pale color, medium greenish
and greenish color is best for fish production, according to
the previous work 81, The dark brown color is lethal for fish
cultivation and induces death, where the light green color is
relatively good for fish cultivation and the dark green color
is not suitable for fish cultivation [°1. The gray, bluish green
and brown, green water colors are the symbol or clear
indication that the water contains an enormous number or
abundance of phytoplankton population. These planktons
act as direct food for herbivorous fish and are also
responsible for the oxygen due to which the depletion of
oxygenation is removed completely, and this is best for the
growth and survival of fish [0,

According to both chemical and biological processes, the
soil color pattern may be the one. The yellow or red soil
indicates iron oxides, while the dark brown or black color
indicates that the soil contains high organic matter. The
occurrence of certain specific minerals also can affect the
color of the soil. In addition, manganese oxide (Mno) causes
a black colour, glauconitic makes the soil green, while
calcite makes the soil appear white [ Odor affects
recreational water aesthetics and also fish taste 22, Zameer
gul dam kohat's water and soil is odorless and non-elastic
while water color is Light green and soil is brown yellowish.

Temperature

Water temperature controls the rate of all chemical
processes, reproduction and immunity, and effectively
impacts the growth of fish. Drastic, sudden changes in
temperature can be fatal for fishing 3. The ideal
temperature which required for proper growth of fishes lies
between 26-32 °C Pl Fish are exothermic (cold blooded)
and obtain heat from their external environment, so when
the external environment temperature fluctuates, changes in
the temperature of the fish can occur accordingly 4. The
Temperature of the zameer gul dam water taken from the
three different points which are following start point,
midpoint, and end point are (32 °C, 34 °C, 35 °C)
respectively and the soil taken from start point, midpoint,
and end point are (24 °C, 20 °C, 23 °C) respectively as
shown table no 2 and 3.
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PH

PH is one of the most important factors related to water
quality. The lower pH levels can cause tuberculosis and
degradation while the higher values can cause incrustation,
sedimentation, deposition and chlorination difficulties for
water disinfection 25. Extreme pH negatively distresses fish
reproduction and growth 2% In most natural freshwater lakes,
streams and rivers the PH is approximately 6.5 -7.5, and
according to the WHO the PH range is approximately 6.5-
8.5 favorable for the growth and survival of fish 7, Soil pH
is one of the physicochemical parameters of greatest
importance. It affects the mineral nutrient quality of the soil
and the activity of many microorganisms 2, The PH of the
zameer gul dam water taken from the three different points
which are following start point, midpoint, and end point
were (7.5, 7.7, and 7.4) and the PH of soil from start point,
midpoint, and end point were (8.8, 8.3, and 8.8) respectively
as shown table no 2 and 3.

Total Dissolve Solids

Total dissolved solids (TDS) primarily apply to the different
types of minerals found in the water. "Dissolved solids"
refers to any dissolved mineral salts, metals, cations or
anions in water. A major or serious change in TDS may
result in the killing of aquatic life ?°1, TDS ranging from 5 to
1000 mg / L is normally considered as a more appropriate
range for fish growth B9 TDS analysis has large
implications in the control of physical and biological waste
water treatment processes Y. The quantity of TDS is
proportional to the degree of pollution 21, All of the values
ranges within permissible limits suggested by WHO (i.e.
500-1000mg/l) B3, The TDS value of the Zameer Gul dam
water and soil of the start point, midpoint, and end point are
(0.01mg/100ml, 0.02mg/100ml, and 0.01mg/100ml) and
(17mg/100ml, 15mg/100ml, 16mg/100ml) respectively as
shown table no 2 and 3.

Total solid (TS)
The TS value of the Zameer Gul dam water and soil of the
different sites start point, midpoint, and end point are (0.03,
0.02, and 0.03) and (10.4, 11.2, 9.7) respectively as shown
table no 2 and 3.

Electrical Conductivity (EC)

Electrical conductivity is an aqueous solution capable of
carrying or passing electric current. As fish are very
sensitive to electrical conductivity, conductivity is therefore
directly related to the amount of osmotic pressure exerted or
fell on their cell membranes. Conductivity of freshwater
mostly ranges between 50 to 1500 ps/ml B4, 1t is a useful
important tool to check and analyze the purity of water.
According to WHO normal range of EC for water lies
between 400-600puS/cm B¥, The EC value of the Zameer
Gul dam water and soil of the different sample taken start
point, midpoint, and endpoint are (0.27us/ml, 0.29us/ml,
0.27us/ml) and (0.23us/ml,  0.24us/ml,  0.21us/ml)
respectively as shown table no 2 and 3.
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Graph 2: Graphical representation of Physiochemical parameters water of Zameer Gul dam
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Graph 3: Graphical representation of physiochemical parameters soil of Zameer Gul dam Kohat, Pakistan

Conclusion

From the present study, it may be concluded that Zameer
Gul dam kohat has huge fauna of Cyprinidae family and the
environmental conditions of Zameer Gul dam kohat may be
more favorable for Cyprinidae family. Among the
freshwater fishes, Labeo rohita and Catla catla are
commonly found in most sites. All the physic-chemical
parameters were in normal range and have no adverse effect
on survival, reproduction, and growth of aquatic flora and
fauna. Physical and chemical analysis of water shows a
good range of properties for all these dams, suitable for fish
growth, soil was also found to be of good quality. Hence,
from the present study we concluded that the Zameer Gul
dam water and soil is suitable for the fish growth, survival
and breeding and it would also provide useful information to
fish culturists and fisheries managers for promoting the fish
culturing in the local area to raise the economic and social
benefits for the local population of Kohat district.
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