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The current study conducted at nine sampling stations across the section of Khreisan River passing
through Baquba city which is located in Irag-Diyala in order to assessment the quality of water at this
section of river by using of the most pollution tolerant genera and species for four groups of algae and
employing of Palmer’s and Nygaard’s biotic indices as well as analytical of water samples for
Dissolved Solids, Suspended Solids and Volatile Solids. The water samples were collected monthly
from selected sampling stations for a period of 6 months starting from November 2014 to April 2015.
According to Palmer’s biotic indices, Dominance of Chlorella, Scenedesmus, Oscillatoria, Navicula,
Nitzschia and Euglena particularly with a total score greater than 20 for algal species Pollution Index
at sampling stations (S3 and S1) which are located in Old Baquba's region and sampling station (S7)
which is located in Buhriz's region considered to be indicate a confirmed high organic pollution. A
probable high organic pollution induced in both of sampling stations (S8, S5 and S6) which are
located in Buhriz's region due to frequently of Nitzschiapalea and Oscillatorialimosa and the
dominance of Chlamydomonas spp., Navicula spp., which were caused a relatively high total score
less than 20 for algal genera Pollution Index. According to Nygaard’s biotic indices, Eutrophic nature
indicated from water sampling stations (S3 and S7) which are represented respectively (before river
entry in popular Baquba's market and at beginning river entry in popular Buhriz's market), Meso-
eutrophic nature indicated from water sampling stations (S1,S4 and S5), while the remaining sampling
stations indicated Mesotrophic nature. Meso-eutrophic nature was obtained only by Chlorophycean at
water sampling station (S3) and it wasn't recorded by the remaining groups of algae In the current
study. Bacillariophycean wasn't recorded Olig-mesotrophic or Ultra-oligotrophic nature at any
sampling stations. Chlorophycean wasn't recorded Oligotrophic and Ultra-oligotrophic nature at any
sampling stations. Old Baquba's region recorded increase values of Total Volatile Solids (T.V.S.) in
water sampling stations (S3) approximately (1.8)% followed by (S1) about (1.7)%, This was
associated with decreased values of Total Dissolved Solids (T.D.S.) about (528 and 652) ppm and
Total Suspended Solids (T.S.S.) about (114 and 163) ppm at sampling stations respectively (S3 and
S1). Buhriz's region recorded increase value of (T.V.S.) in water sampling station (S7) approximately
(1.7)% and this was associated with decreased value of (T.D.S.) about (572)ppm and (T.S.S.) about
(130) ppm at the same sampling station. Uncoated by concrete and the zigzag path may effect on the
flow rate of Khreisan River as well as high population density in some regions which is reflect
directly on pollution levels due to decrease of dissolved oxygen and increased sedimentation rates as
well as low solubility of pollutants, Perhaps this explains the high levels of organic pollution in those
sampling stations across that section of river.
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INTRODUCTION

Bioindicator are taxa or groups of organisms that show signs

later modified by Mez (1898).The relation of organisms to the
quality of water was more clearly defined by Kolkutiz and
Marsson (1902 and 1908) who also created the name
"saprobicorganisms". The potential for freshwater organisms

that they are affected with environmental pressure because of
human activities or the destruction of biotic system (Mc
Geoch, 1998). The value of algae as bio-monitors for fresh
waters has already recognized in the mid-19" century
(Cohn,1853).The first attempt to classify aquatic organisms as
indicators of water quality was made by Cohn (1870),

to reflect changes in environmental conditions was first noted
by Cohn (1853), who observed that biota in polluted waters
were different from those in non-polluted situations (quoted in
Liebmann, 1962).The presence or absence of the indicator
organisms reflects aquatic environmental conditions. Therefore
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to conserve valuable resources from further deterioration there
is a need for regular monitoring of the river (Kshirsagar et al.,
2012). Algae are one of the most rapid bio indicator of water
quality changes due to their short life spans, quick response to
pollutants and easy to determine their numbers (Sonneman et
al., 2001; Plafkin et al, 1989). Phytoplankton encountered in
the water body reflects the average ecological condition and
therefore, they may be used as indicator of water quality (Bhatt
et al.,1999; Saha et al., 2000). Algae are frequently found in
polluted and unpolluted water and due to this behavior they are
generally considered useful to determine the quality of water.
These are very suitable organisms for the determination of the
impact of toxic substances on the aquatic environment because
any effect on the lower level of the food chain will also have
consequence on the higher level (Joubert, 1980). Algae are
used for assessing the degree of pollution or as indicator of
water pollution of different water bodies (Trivedy, 1986;
Sudhaker ef al., 1994; Dwivedi and Pandey, 2002). According
to Palmer (1969), organic pollution tends to influence the algal
flora more than many other factors in the aquatic hardness,
trophic status, light intensity, pH, DO (dissolved oxygen),
environment such as water rate of flow, size of water body and
other types trophic status in relating to nutrient of pollutants.
Organic pollution resembles availability, but differs in being
than inorganic nutrients. Palmer carried out an extensive
literature survey to assess the tolerance of algal species to
organic pollution, and to incorporate the data into an organic
pollution index for rating water quality. Alga genera and
species were listed separately in ordered their pollution
tolerance, and included a wide range of taxa (euglenoids, blue-
greens, green algae and diatoms) as well as planktonic and
benthic forms. The assessment of genera was determined as the
average of all recorded species within the genus, and is
perhaps less useful than the species rating —where single,
readily identifiable tax a can be directly related to pollution
level. Palmer’s index was used by Rai et al. (2008) in their
studies on a fluvial lake of the St. Laurence River system
(Canada), with values from 15-24 at different sampling sites
indicating moderate to high levels of organic pollution. As a
general rule, large quantities of organic solids will create more
pollution problems than will the same quantity of inorganic
solids. Therefore, not only is it important to know how much
solids are present in the waste, but also the type of solids that
are present. The amount of solids in wastewater is frequently
used to describe the strength of the waste. The more solids
present in a particular wastewater, the stronger that wastewater
will be. If the solids in wastewater are mostly organic, the
impact on a treatment plant is greater than if the solids are
mostly inorganic (Olsson et al., 2013).

Khreisan River is the main reason for the emergence of human
settlements that lived on its banks. It's the only water source to
feed the city of Baquba drinking water, especially after the rise
in pollution rates in the Diyala River and considered as non-
drinkable, In addition of that Khreisan River rules as the main
water source for the province after the Diyala River for being
irrigation agricultural tracts and orchards located on the left
bank of the Diyala River. In present study Palmer, (1969)
Algal Genus Pollution Index and Algal Species Pollution
Index were employed to study the water quality of Khreisan
River passing through the section of the city of Baquba, in

Diyala province northeast of Baghdad. A list of most pollution
tolerant genera and species according to Palmers index were
calculated for all sampling stations. The aim of this study is to
investigation about the quality of water in the section of
Khreisan River passing in Baquba city by using algae as
bioindicator to determine the organic pollution, and try to
explain that with the relation to the assessment of solids which
were present in water samples.

MATERIALS AND METHODS
Studied Area

Baquba is Iraqi city located in north-eastern of Baghdad,
within the district of Baquba, which is the center of Diyala
province, going through the Diyala River and divides it into
two parts, east and west. Khreisan River passes in the eastern
part which is one of the branches of the Diyala River. Baquba
is located in the south-western part of the province of Diyala
between latitudes 25-33 ° and 54-33 ° north and longitudes 24-
44 ° and 58-44 ° east (Yacoubi, 2000).

Sampling Stations

For present study, Khreisan River water were collected from
nine sampling stations, Which have been selected within
Khreisan River passing through the section of Baquba city
(Figure 1).

Sampling stations were encoded as shown below:

S1: before river entry in Baquba.

S2: beginning river entry in Baquba.

S3: before river entry in popular Baquba's market.
S4: beginning river entry in popular Baquba's market.
S5: after river exit from popular Baquba's market.

S6: before river entry in popular Buhriz's market.

S7: beginning river entry in popular Buhriz's market.
S8: after river exit from popular Buhriz's market.

S9: after river exit from Baquba.

Collection and analysis of Algal samples

The water samples for algal analysis were collected monthly
from nine selected sampling stations located in Khreisan River
for a period of 6 months starting from November 2014 to April
2015. The sample was preserved according to methods for the
examination of water and wastewater (APHA, 2003). The total
number of Phytoplankton calculated using the method of
precipitation (Furet and Benson-Evans, 1982). Taxonomic
units of Algae and Phytoplankton were diagnosed relying on
several sources (Hustedt, 1985; Germain, 1981; Prescott, 1973;
Patrick and Riemer, 1975). The present investigation of the
pollution tolerant genera and species of algal communities
were recorded, made the assessment of water quality for nine
sampling stations of Khreisan River by using a pollution index
which was proposed by Palmer (1969), based on algal genus
and species used in the rating water sample for high or low
organic pollution as shown in (Table 1. and Table 2). A list of
most pollution tolerant genera and species according to
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Figure 1. Select sampling stations

Palmers index were calculated for all sampling stations.
pollution index factor was assigned to each genus and species
by determining the relative number of total points scored by
each alga. The organic pollution status of sampling stations of
Khreisan River were determined based on their index. While
the assessment of their trophic status were determined
according to Nygaard’s (1949) index which was modified by
Felfoldy (1987) for trophic state indices. For Total Solids
analysis, the water samples were collected in glass bottles at
about 10 cm below the surface. All collected water samples
were refrigerated at 4 C and analyzed within 24 h.

(APHA, 1998). A well-mixed water samples were drawn
through a glass fiber filter with a specific pore size range. The
filtered water were evaporated in a weighed dish, then dried to
constant weight at 180°C.The increase in weight of the dish
and solids compared to the empty dish represents the total
dissolved solids (TDS). A well-mixed measured samples were
poured into a filtration apparatus and, with the aid of a vacuum
pump or aspirator, drawn through a reweighing standard
laboratory glass fiber After filtration, the glass fiber filter were
dried at 103-105°C, cooled, and reweighing. The increase in
weight of the filter and solids compared to the filter alone
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represents the total suspended solids (TSS). Solids remaining
after the analysis for total dissolved solids or total suspended
solids were ignited at 550 +/-50°C to a constant weight. The
results were called Dissolved Volatile Solids (DVS) and Total
Volatile Suspended Solids (TVSS). The weight loss as a result
of the ignition represents the volatile portion of the solids. The
difference in weight of the ash and support vessel remaining
after ignition compared to the empty vessel represents the
fixed solids (APHA, 2003; APHA, 1998).

Table 1. Algal Genus Pollution Index (Palmer, 1969)

Genus Pollution Index

Anacystis
Ankistrodesmus
Chlamydomonas
Chlorella
Closterium
Cyclotella
Euglena
Gomphonema
Lepocinclis
Melosira
Micractinium
Navicula
Nitzschia
Oscillatoria
Pandorina
Phacus
Phormidium
Scenedesmus
Stigeoclonium
Synedra

N R =N = WL =m0 AN —

Following numerical values for pollution classification of Palmer (1969),

0-10= Lack of organic pollution, 10-15= Moderate pollution, 15-20=
Probable high organic pollution, 20 or more = Confirms high organic
pollution.

Table 2. Algal Species Pollution Index (Palmer, 1969)

Algal species Pollution Index

Ankistrodesmusfalcatus
Arthrospirajenneri
Chlorella vulgaris
Cyclotellameneghiniana
Euglena gracilis
Euglena viridis
Gomphonemaparvulum
Melosiravarians
Naviculacrptocaphala
Nitzschiaacicularis
Nitzschiapalea
Oscillatoria chlorine
Oscillatorialimosa
Oscillatoriaprinceps
Oscillatoria putrid
Oscillatoriatenuis
Pandorinamorum
Scenedesmusquadricauda
Stigeocloniumtenue
Synedra ulna

WWhArWRARR—DBRNDWOVER=N—O—NNDNDW

Following numerical values for pollution classification of Palmer (1969),
0-10 suggests lack of organic pollution, 11-15 indicated moderate
pollution, 16-20 indicates probable high organic pollution, 21 or more
confirm high organic pollution.

RESULTS AND DISCUSSION

Out of a total (11) genera and (9) species of algae tolerant to
organic pollution belonging to four groups of algae were
diagnosed from nine stations of water sampling in Khreisan

River,(6) genera belonging to Chlorophycean, (3) genera
belonging to Bacillariophycean, (1) genera belonging to
Euglenophycean and (1) genera belonging to Myxophycean,
were recorded in Table 3. Palmer’s (1969) has shown that the
genera like Oscillatoria, Euglena, Scenedesmus,
Chlamydomonas, Navicula, Nitzschia, Stigeoclonium, and
Ankistrodesmus are found in organically polluted waters
supported by Gunale and (Ramakrishnan, 2003; Jafari and
Gunale, 2006). Similar genera were recorded in the present
investigation, like the dominance of Chlorella, Scenedesmus,
Oscillatoria, Navicula, Nitzschia and Euglena particularly with
a total score greater than 20 for algal genera Pollution Index,
As shown in (Table 3) and (Figure 2) total score about (31 and
24) at sampling stations (S3 and S1) which are respectively
represented (before river entry in popular Baquba's market
and before river entry in Baquba city) and both of them
located in Old Baquba's region in addition of that total score
about (28) at sampling station (S7) which is located in Buhriz's
region and represents the beginning of river entry in popular
Buhriz's market), considered to beindicate a confirmed high
organic pollution according to Palmer’s biotic indices. As well
as, In spite of very rare Cyclotellamene ghiniana and
Scenedesmusquadricauda and rare Euglena viridisa probable
high organic pollution was induced in both of sampling
stations (S8,S5 and S6) which are respectively represented
(after river exit from popular Buhriz's market, after river exit
from popular Baquba's market and before river exit from
popular Buhriz's market) and both of them located in Buhriz's
region due to frequently of algal species like Nitzschiapalea
(Bacillariophycean) and Oscillatorialimosa (Myxophycean)
and the dominance of Chlamydomonas spp., Navicula spp.,
which were caused a relatively high total score less than 20 for
algal species Pollution Index as shown in (Table 3.) and
(Figure 2)

Total score about (19, 18 and 17) at sampling stations
respectively (S8, S5 and S6). The clearly correlation between
organic pollution and blue-green algae with diatoms was
showed firstly by Pearsall (1932)supported by (Kshirsagar and
Gunale, 2011; Kshirsagar et al., 2012), They showed that the
dominance of  Chlorella, Scenedesmus, Pediastrum,
Oscillatoria, Melosira, Navicula, Nitzschia, Gomphonema,
Euglena etc throughout the study, which considered to be
indicators of organic pollution. The similar observations were
encountered by Hosmani and Bharti, (1980); Trivedy, (1988);
More and Nandan, (2000). Very rare of algal species like
Scenedesmusquadricauda, Oscillatorialimosa and Navicula
spp., As well as frequent of Euglena viridis and rare of
Nitzschiapalea and Stigeocloniumtenue pariculary with a total
score less than 16 for algal species Pollution Index particularly,
As shown in (Table 3.)total score about (14 and 15) at
sampling stations (S2 and S4) which are respectively
represented (beginning river entry in Baquba city and
beginning river entry in popular Baquba's market) and both of
them located in Old Baquba's regionin addition of that total
score about (15) at sampling station (S9) which is located in
Buhriz's region and represents the river exit from Baquba
district, considered to be indicate amoderate organic pollution
according to Palmer’s biotic indices. Figure 2., showed the
comparatively high average of total score of pollution index
due to the dominant of Bacillariophyceae like, Navicula and
Nitzschia which were observed at Buhriz's region which
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Table 3. Enumeration of selected algal genera and species as a bioindicator in the water of sampling stations across
the section of Khreisan River from Baquba city

Sampling stations

Algal species Algal group T.O tgl count P(.)llutlon
Million / liter index

S1 S2 S3 sS4 S5 S6 S7 S8 §9
Chlamydomonas spp. Chlorophycean 1.14 4 + + + + + + + + +
Euglena viridis Euglenophycean 0.95 6 + - + + + - + +
Cyclotellameneghiniana Bacillariophycean ~ 0.17 2 - + - + - - - - +
Nitzschiapalea Bacillariophycean ~ 0.63 5 + + - + + + - -
Ankistrodesmusfalcatus Chlorophycean 0.41 3 + + - - - + + -
Scenedesmusquadricauda Chlorophycean 0.27 4 - - + - - - - -
Oscillatorialimosa Myxophycean 0.52 4 + - + - + + + -
Chlorella vulgaris Chlorophycean 0.32 2 + - + - - - - + +
Stigeocloniumtenue Chlorophycean 0.21 3 - - - + - - + + -
Navicula spp. Bacillariophycean  0.78 3 + - + - + + + + -
Micractiniumpusillum spp. ~ Chlorophycean 0.04 1 - - - - - + - - +
Total score 5.44 24 14 31 15 18 17 28 19 15

Key: + = present - = absent

NOTE: In the below Index of Organic pollution based on the presence of algal species as a bioindicator for organic pollution in fresh water depending on the

total pollution index: (Palmer, 1969).

0-10 suggests lack of organic pollution; 11-15 indicated moderate pollution; 16-

pollution.

20 indicates probable high organic pollution; 21 or more confirm high organic

Table 4. Trophic State Indices (T.S.L.) for algal groups in the water of sampling stations across the section of
Khreisan River from Baquba city

Total count

Sampling stations

Algal group Million /liter g1 S2 S3 S4 S5 S6 s7 S8 S9
Myxophycean 0.52 0.06 0 0.26 0 0 0.01 0.17 0.02 0
Chlorophycean 2.39 027 023 0.63 0.35 0.28 0.05 038 0.11 0.09
Bacillariophycean 1.58 021 0.14 0.51 0.17 0.13 0.04 029 0.04 0.05
Euglenophycean 0.95 0.14 0 0.32 0.09 0.11 0 0.26 0 0.03
Total count Million / liter ~ 5.44 068 037 1.72 0.61 0.52 0.1 1.10  0.17 0.17

NOTE: In the below index for Trophic State Indices (T.S.L) as correspond with numerical account of algal groups(million/liter).

(Nygaard ,1949; Felfoldy,1987).
Ultra-oligotrophic < 0.01; Oligotrophic 0.01-0.05; Olig-mesotrophic 0.05-0.1;
10-100; Polytrophic 100-500; Hypertrophic > 500

Mesotrophic 0.1-0.5; Meso-eutrophic 0.5-1.0; Eutrophic 1-10; Eu-polytrophic

Table 5. Values of solids in the water of sampling stations across the section of Khreisan River from Baquba city

Values of Solids
Sampling stations Total Volatile Total Dissolved Solid ppm Total Suspended Solid ppm
Solid (%)T.V.S. (T.D.S.) (T.S.S)

S1: before river entry in Baquba 1.7 652 163

S2: beginning entry in Baquba 1.2 790 261

S3: before entry in popular Baquba's market 1.8 528 114
S4:beginning entry in popularBaquba's market 0.8 822 288

S5: after exit from popular Baquba's market 1.0 810 271

S6: before entry in popularBuhriz's market 1.4 714 212

S7: beginning entry in popularBuhriz's market 1.7 572 130

S8: after exit from popularBuhriz's market 1.4 776 218

S9: after exit from Baquba 1.5 681 182
Mean + SD (Confidence Interval) (1.4+0.3) (705 +105.7) (204+£62)

includes sampling stations from S5 till S8 along the study
section of Khreisan River. Similar observation where tallied by
Cholonky (1968), he gave detailed account of dominant
species of diatoms being used as indicators of water quality, It
was also supported by Verma and Mohanty (1994) and Jafari
and Gunale (2006), from the other hand Figure 2., showed the
high average of total score of pollution index in Old Baquba's
region especially at sampling stations ( S3, S7 ,and S1) which
were recorded very high grade points, like Fuglena viridis and
Oscillatorialimosa. (Patrick, 1965; Sanap, 2007) concluded
that FEuglena and Oscillatoriaare highly pollution tolerant
genera and, therefore, reliable indicators of Eutrophication
supported by (Kshirsagar et al., 2012).

Nygaard’s (1949) index which was modified by Felfoldy
(1987) for trophic state indices for water sampling stations
across the section of Khreisan River were represented in
(Table4.), Nygaard’s indices of different groups of algae viz
Myxophycean,  Chlorophycean,  Bacillariophycean  and
Euglenophycean were used to get a meaningful evaluation of
the extent of pollution in the water. According to Nygaard’s
biotic indices, Eutrophic nature has indicated from water
sampling stations (S3 and S7) which are represented
respectively (before river entry in popular Baquba's market and
at beginning river entry in popular Buhriz's market), Meso-
eutrophic nature has indicated from water sampling stations
(S1,S4 and S5) which are represented respectively (before
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river entry in Baquba city , beginning river entry in popular
Baquba's market and after river exit from popular Baquba's
market), While the remaining sampling stations were indicated
Mesotrophic nature. Meso-eutrophic nature was obtained only
by Chlorophycean at water sampling station (S3) and it wasn't
recorded by the remaining groups of algae in the current study.

35

30

25

20

15
Pollution
10 index

D [ T 2 T 1

15 25 35S 45 55 65 7S 8S 9s

Sampling stations

Figure 2. Total score of pollution index for algal tolerant group
according (Palmer, 1969) in the water of sampling stations across
the section of Khreisan River from Baquba city
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Figure 3. Variation of solids in the water of sampling stations
across the section of Khreisan River from Baquba city

Bacillariophycean wasn't recorded Olig-mesotrophic or Ultra-
oligotrophic nature at any sampling stations. Chlorophycean
wasn't recorded Oligotrophic and Ultra-oligotrophic nature at

any sampling stations. Jafari and Gunale (2006) stated that the
increasing urbanization and industrialization in this area is
posing a very serious threat in that it is creating an ever
increasing quantity of effluents of all types being added to
river fresh waters which twining to eutrophicated. As showed
in (Table 4), Dominance of Chlorophycean at sampling
stations (S3 and S7) with respectively numerical account
approximately (0.63 and 0.38) million/liter has indicated
Eutrophic nature according to Nygaard’s biotic indices ,
Frequent Scenedesmusquadricauda has recorded in present
investigation at sampling station (S3) this is consistent with
Palmer, (1980) who stated the genus Scenedesmus which is
belong to Chlorophycean indicate eutrophic water. Also
Frequent Stigeocloniumtenue has recorded in present
investigation at sampling stations (S4,S7 and S8) this is
consistent with (Mclean 1974; Gunale and Balakrishnan, 1981;
Dokulil, 2003) have shown that Stigeocloniumtenueis an
indicator of Meso-eutrophicnature of fresh water.Common of
Myxophycean at sampling stations (S3 and S7) with
respectively numerical account approximately (0.26 and 0.17)
million/liter associated with Common of Euglenophycean at
sampling stations (S3 and S7) with respectively numerical
account approximately (0.32and 0.26) million/literthis is
consistent with Patrick, (1965) who concluded that Euglena
and Oscillatoriaare highly pollution tolerant genera and
therefore, reliable indicators of Eutrophication, In present
investigation =~ common  of  Euglena  viridis  and
Oscillatorialimosa were recorded in sampling stations (S3 and
S7) which has indicated Eutrophic nature according to
Nygaard’s biotic indices. Uncoated by concrete and the zigzag
path of Khreisan River in some regions especially those are
located at sampling stations (S1, S2, S7 and S3) may effect on
the flow rate of the river (Yacoubi, 2000).

Steinberg and Hartmann, 1988 stated that reduced flow rates of
river enable Cyanobacteria to grow and sometimes produced
short- lived blooms because of improved light conditions and
less turbulence. As showed in (Table 5), Old Baquba's region
recorded increase values of Total Volatile Solids (T.V.S.) in
water sampling station (S3) approximately (1.8)% followed by
sampling station (S1) about (1.7)% which is located before
river entry in Baquba district. This has clearly associated with
decreased values of Total Dissolved Solids (T.D.S.) about (528
and 652) ppm and Total Suspended Solids(T.S.S.)about (114
and 163) ppm at sampling stations respectively (S3 and S1),As
it showed in (Figure 3). Also it recorded decrease of (T.V.S.)
values in waters of Khreisan River at the beginning entry in
popular Baquba's market (S4) with approximately (0.8)%
followed by sampling station (S5) about (1.0)% which is
located after river exit from popular Baquba's market. This was
associated with increased values of (T.D.S.) about (822 and
810)ppm and (T.S.S.) about (288 and 271)ppm at sampling
stations respectively (S4 and S5). Coated by concrete and the
straight path of Khreisan River as well as low population
density (Yacoubi, 2000), in nearby regions from sampling
stations S2 (beginning entry in Baquba), S4 (beginning entry
in popular Baquba's market) and S5 (after exit from Baquba's
market) caused increase the flow rate of the river which is
reflected directly in reduce of pollution levels due to increase
of dissolved oxygen and decreased sedimentation rates as well
as high solubility of pollutants, Perhaps this explains the
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relatively low levels of organic pollution in those sampling
stations across that section of Khreisan River (Ribolzi et al.,
2002). Buhriz's region recorded increase values of (T.V.S.) in
waters at the beginning of river entry in popular Buhriz's
market (S7) approximately (1.7) % and this was associated
with decreased value of (T.D.S.) about (572) ppm and (T.S.S.)
about (130) ppm at the same sampling station. Also it recorded
decrease values of (T.V.S.) in river waters before entry in
popular Buhriz's market and after exit from it at sampling
stations respectively (S6 and S8) approximately (1.4)% for
both of them followed by sampling station (S9) about (1.5)%.
This was associated with increased values of (T.D.S.) about
(714, 776 and 681) ppm and (T.S.S.) about (212,281 and 182
)ppm at sampling stations respectively (S6, S8 and S9).
Uncoated by concrete and the zigzag path may effect on the
flow rate of Khreisan River as well as high population density
(Yacoubi, 2000) in some regions which is reflect directly on
pollution levels due to decrease of dissolved oxygen and
increased sedimentation rates as well as low solubility of
pollutants, Perhaps this explains the high levels of organic
pollution in those sampling stations across that section of river
(Ribolzi et al., 2002; Jord™ao et al., 2007).
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