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Ecological Survey of Al-Gharaf Canal at Thi Qar Province, Iraq.

Manal M. Akbar
Department of Biology- College of Education/ University of Basrah

Abstract

Ecological survey on some invertebrates of three stations (Al-Nasir, Al-Shatra, Al-
Gharaf), in Al-Gharaf River was conducted. Some chemical and physical factors of the study
area have been measured also species diversity, evenness and richness of the invertebrates has
been quantified.

58 species of invertebrates were recorded comprised: 3 Annelida, 10 Mollusca, 3
Copepoda, 17 Cladocera, 20 Rotifera, 2 Ostracoda, 3 Crustacean larva. The highest density
were recorded in st, (3201.2 ind/m* and 5742.22 ind/L) in comparison with st; (3327 ind/m’
and 423.32 ind/L) and st; (2369.2 in/m” and 400.18 ind/L).

Mollusca had higher values of diversity in all stations (1.3, 0.9, 0.85 in st;, st and st;
respectively), moreover stl was higher than that in other stations in ecological indices.
Evenness was found to be 0.57, 0.62 for Cladocera and Copepoda in st; in comparison to st
(0.53, 0.8) and st3 (0.31, 0.51) respectively. Annelida had a comparable in seasonal values and
low in all ecological indices among three stations.

Evenness varied inversely to the temperature. Invertebrate species diversity was
positively correlated with chlorophyll a and nitrate, but negative correlated with temperature,
salinity , and BOD.

1- Introduction satisfy requirement of Basrah and Thi Qar
Al-Gharaf canal 1is of essential  provinces.
importance for domestic and agricultural A search of literature revealed that there

uses and its water masses are essential to  are no previous studies on the area, except
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several works concerned with physical —
chemical condition at this canal (Hussein
and Fahad, 2008 (a, b); Hussein et al., 2009),
also level of heavy metal accumulation
within various organs of aquatic organisms
were reported a previous paper (Hussein and
Fahad, 2008c, 2009).

Iraqi literature on invertebrates that
established on neighboring habitats as Shatt
Al-Arab were that (Gurney, 1921; Ahmed,
1975; Al-Saboonchi et al., 1986; Al-Adhub
& Hamza, 1987; Abdul-Saheb, 1989).

The aim of the present study to give
some information about the quantity and
quality of major group of invertebrates
(Annelida, Mollusca, Zooplankton) and its
relationship with chemical-physical
condition and some ecological indices like

species diversity, evenness and richness.

Description of The study Area

Tigris is one of the two main rivers
feeding Iraq with essential quantities of
freshwater. It split, after passing Kut Dam
into two major branches, the former moves
towards Maysan province and the other
branch (Al-Gharaf canal) is penetrating Thi
Qar governorate and directed towards Al-
Nasir (st;) our study area (Fig. 1) and so on.
The canal is distinguished at this location
with low gradient and moving current
creating considerable loads of sediment.

The

domestic

adjusted lands influenced by

sewage, waste from land

cultivation and some private factories. St
(Al-Nasir) is situated at distance 90 km from
Kut Dam, st, (Al-Shatra) is located at
distance 12 km from st; and st;3 (Al-Gharaf)
is situated at distance 21 km from st,. all
stations affected by disposal of Al-Gharaf
district and also affected by drainage water
from cultivated lands. Quite little aquatic
vegetation was detected in the region
including Phragmites australis, Typha sp.,
Potamogeton sp., Ceratophyllum demersum

and Vallisineria spiralis.

2-Materials and Methods

Quantitative  samples were taken
bimonthly interval from three stations in Al-
Gharaf canals from October 2010 till
September 2011.

Zooplankton were collected by plankton
net (mesh size 0.5um). at each stations 100L
of water were taken from the surface (ten
replicates). Mollusca (Mussels and snail)
were collected by wooden quadrates (30 x
30 cm) eight times and means were taken,
quadrate was pressed inside clay in depth 12
cm. Annelida were collected in the same
quadrate eight times also, screening with
sediment sorting series (mesh size 0.2 mm)
in all cases the organisms were preserved in
70% alcohol for later examination (Lind,
1979). Identification of some organisms to
species, others as far as necessary according
to special references for each group

(Edmondson, 1959; Al-Hamed, 1966;
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Brinkhurst and James, 1971; Frandsen,
1983).

The following environmental parameter
were investigated: Chlorophyll a, water
temperature, chlorine, comparative degree of
pollution were obtained by the 5- day
Biochemical Oxygen Demand test (BOD).
pH meter was used to determined the
hydrogen ion concentration. Dissolved
oxygen, total phosphate and nitrate also
measured( Lind, 1979).

Statistical Evaluation
Diversity (H) were computed by Shannon

and Weaver equotient (1948).

S
H=> Pi log pi

Pi= proportion of total sample belonging to

the species

Richness index were computed by
Margalefe equotient (1968)
D=S-1/InN
Where D= Richness index, N= No. of
individual

S= No. of species.

Evenness were also determined by
Pielou equotient (1966)
J=H/In S
Where J= Evenness of index, H= Shannon
index

S= No. of species in the sample

Correlation Coefficient (r) between these
parameters were then determined (Suedecar

and Cochram, 1976)

i=1
Where H= diversity, S= No. of species in
sample
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3-Result
Chemical Physical Condition
Condition at all stations were generally
similar in temperature, dissolved oxygen
biochemical oxygen demand, salinity,
chlorophyll a, and phosphate except for
nitrate and pH (Fig. 2, 3)
The of the

temperature in the Al-Garaf canal is about

annual range water
11-35°C at st3 are however approximately 1-
1.5°C lower than those at st; and st,. Unlike
the temperature the monthly means of
dissolved oxygen content are higher at st
(12 mg/L) in January than those of st; and st3
(6.1, 7.8 mg/L) in May respectively.
The PH value was varied between
(8.0 — 8.9) in April, but is lowered where
mean value fluctuate (7.2 — 7.8) at June in all
stations
During the warmer months chlorine (in
chloride) of the canal grades from (0.3 —
0.36) mg/L in all stations. While in winter
these values increased to (0.9 — 1.02) mg/L.
The comparative degree of pollution (as
inferred from the BOD) at the three stations
were ranged from (0.98 — 6.8), (2.57 — 8.3)
and (0.83 — 8.69) mg/L at st;, st, and st; in
December and April respectively.
in nitrate (NO3)

showed fluctuating

Monthly changes
concentration were
pattern. St; showed lower values than those
at st; and st3. The lowest values were in May
counting from (3.9-6.8) mg/L and the

highest were recorded in June and October
(12.1-12.9) mg/L.

Monthly differences in phosphate
concentration for the selection stations, were
ranged from the minimum value at October
(0.1-0.2) mg/L, and the maximum values
however, (2.7-5.1) mg/L were measured in
July.

The monthly and localized changes in
chlorophyll a. The monthly means
fluctuating between (0.15-9.2, 0.92-11.95,
0.71-12.85) mg/L at st;, st and st3
respectively. Means values of dissolved
oxygen and salinity showed reverse trend to
temperature (r= - 0.46, -0.57) respectively.
Biotic Condition

Table (1) showed density of some
invertebrates in Al-Gharaf canal. 58 species
were recorded in all stations comprised. 3
Annelida, 10 Mollusca, 3 Copepoda, 17
Cladocera, 20 Rotifera, 2 Ostracoda, and 3
Crustacean larvae. The maximum density of
Benthos (Annelida and Mollusca) were (989,
974, 775) ind/m” during autumn and spring
in st, st, and st; respectively, while the
maximum density  of  zooplankton
(Copepoda, Cladocera, Rotifera, Ostracoda,
and Crustacean larve) were (185.5, 228.7,
248.6) ind/L during winter in st;, st, and st3
respectively (fig 4). The minimum density of
Benthos were (716, 620, 462.1) ind/m’
during winter and summer in st;, st,, and st3
respectively, while the minimum density of
zooplankton were (7.32, 7.42, 10.78) ind/L
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during autumn in st;, stp, and st; respectively
(Fig. 5).

There was no significant correlation
between total invertebrates and chlorophyll a
(= 0.095, P> 0.05), also such correlation
found with water temperature (r= 0.39),
while invertebrate density had negative
correlation with salinity (r= - 0.4, P>0.05).
Temperature had inverse relationship with
dissolved oxygen and salinity (r= - 0.17, -
0.36) respectively.

The species composition of the three
stations was Annelida, Mollusca, Copepoda,
Cladocera, Rotifera, Ostracoda, and
Crustacean larva. Mollusca group was high
density in st; while in st, exhibit in a low
density in comparison with st;. Unlike to
Annelida which were recorded in high
number in st; in comparison with other
stations.

Table (2) showed occurrence of
species of the invertebrates in Al-Gharaf
canal. Maximum number of species were
recorded in st;, 47 species including 3
Annelida, 10 Mollusca, 3 Copepoda, 17
Cladocera, 20 Rotifera, 2 Ostracoda, and 3
Crustacean larva, while in st; 53 species
were recorded including 3 Annelida, 10
Mollusca, 3 Copepoda, 12 Cladocera, 20
Rotifera, 2 Ostracoda, and 3 Crustacean
larva. Similar number of species were
recorded in st; including: 3 Annelida, 10

Mollusca, 3 Copepoda, 16 Cladocera, 16

Rotifera, 2 Ostracoda, and 3 Crustacean
larva.

(Fig. 6, 7, 8) explained percentage of
main group of invertebrates in selected
stations. In st;, Annelida have maximum
percentage in all over the year followed by
Mollusca which ranged between (25 — 37%)
in summer and winter respectively. In st, the
minimum percentage 35% in winter, while
Mollusca have higher percentage (59%) in
autumn. In st; percentage of Mollusca
increased to 92% in Autumn in comparison
to Annelida which was decreased to 7%.
Other groups were very few and comprised
(0.1-7.5%) in different season in the three
stations.

The

richness and evenness) values were low for

ecological indices (diversity,

all groups except Mollusca due to
dominance of few species of Rotifera and
Cladocera. The result showed high value of
diversity, richness and evenness indices of
Mollusca in st; in comparison to values in st,
and st;. Table (3, 4, 5) explained seasonal
changes in diversity, richness and evenness
in each group of the invertebrates in st;, st,
and st3. generally, st; was higher than other
stations in biological indices. Mollusca has
higher values of diversity (1.3, 0.9, 0.85) in
sty, st and st3 respectively.

Evenness was found to be (0.57, 0.62) for
Cladocera and Copepoda in st; in

comparison with st; (0.53, 0.8) and st; (0.31,
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0.51) respectively. While Annelida had a
comparable in seasonal values and low in all
ecological indices between the three stations.
Species diversity were positively correlated
with nitrate

chlorophyll a and

(r=0.45, 0.5), but negatively correlated with
temperature and salinity (r= - 0.45, - 0.52).
similarly evenness had negatively relation

with temperature (r= - 0.53).

Table (1): Density of some invertebrates in the study area

G S Stz Sty
Summer | Auwlomn Witer Sprog Smmoer | Auvtwon | Wnler Spomg | Swoooer Asliumn Winler Spring
Annelida ind/m 239 657 g2 583 366 390 g 330 123.9 125 16 322
Molluses mulim 218 332 334 282 269.2 542 311 144 3342 612 432 346
Copepoda ind/T. 13 3 1% 19 29 29 251 26 79 5 134 fi.8
Cladovcera ind/1. 33 31 54 34 25 29 121 241 34 113 135 16.4
Rotilery mdT. 213 042 1.5 204 10.3 n.42 30.1 173 1.4 0.71 8.5 23
Clstracoda ind/T 147 0 45 141 46.4 0,64 19.2 32, 3.3 0.42 232 19.2
Crustaccan md'L 22 0.3 &7 33 62 (.56 273 65.9 67 35 288 212
Tolal indfm’ 757 Phit 716 865 6332 972 620 971 462.1 651.5 478 T35
Lotal mliL 108 332 185.% 1225 1723 142 2287 1654 ¥5.2 107y 24806 85.6

Table (2) Occurrence of some invertebrates in the study area ((+) Present, (-) absent)

St

Sty Sty

Group
Sum Aut.

Win. Spr.

Sum. Anr Win. Spr. Sum. Aur Win. Spr.

Annelida
Tubifex tubifex ] | ]
Beanchinnra sworby + + 3 e

Limnodrilus cluparadiona 1

Mollusca
Phywer caenidia - - + +
Lymwcrec anvicwlaria
Melanopsis nodesa + + + +
Melanopsiy costala I |
Corbicula fuminalis n -+ s +
Lo digricls
Psudodontopsis euphiratica - + -

Theodurws jordarnd !

Maolhisea
Dellamyn bengalensis = = 2

Melanaides tuberonlota + = + +

Mollusca

Copepoda

Cyelops sp. ]
Dicpiomuy arapohoenis | | 1

Harpaci coid I - I

Cludocera
Raziming dongiiosteis + - + En
Muaina affinis | | I
Simocephalus vendus % + + +
Alowe ffinis + 2 x i

Chydors spheavicus + = + +

+
|

+ ¥
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Acroptenis §p. + - + + = - - + + - + =
Cladocera
CQF’IPFOC‘G?'HS PECTFOSITES | - 1 | - | | | |
Furyeema s]. i =
Niphannsomea branshnaruam
farnrapsiz fascinlata - -
Muacrothrix spinosa - - - - = = = = - -
Fdappirin fnmehraltzi - - 5 1 ] % £ & = =
Leydiyia sp.. - - - = = = = = - = | =
Nielicr sp. - - - - - - = = - - + -
Ceriodaphmia reticulaie - - - = 5 & = = = S | =
Seapholebris kingi - - - - - 2 = = . = | 1
Helupecdinm sp. - - - - - - = = - = | -
Liparalona sp. - - - E] & & 5 = i ¥ = i

Ratitera
Asplemehma sp. + + + + - + + + £l i + £
Keratella sp.
Dranchionum sp. I z 5 I & Z | I | I
Trichovera sp. [ - - - | [ | |
Aszomorphe sp. + - = +

Plensame sp. - - ] + + = £ + 2 = = i
Plaryis sp.
Svrchneata &p.
Lecane sp.
Hrbelooha . + = + + + = g 4. - = - £
Rotaria sp. - - - | N - = | - = - |

Luelilanis sp. [ - 1 [ E [ = = = |

Monestyla sp. + - |+ w: || e . } : = a =
Epiphanies sp. - = i & - t - - - -
Hamingia sp. ; - 4 el } % " % » 3 x &
Prompholyx sp. = = = = + = + 4 " u . ~
Notholca sp. - - - - - . i . . " - “
Concochiloides sp. - - - = = = + i = z = =
Filira sp. = = - - - - = = = = ) =
Macrotrachela sp. - - - - - ” " } " " ' -
Bipalpus sp. - - - - - . - : a 5 = =
Testudinella sp. - - = = & = & = 2 2 = =
Ostreoda - - - - - . . ’ . & " .
Species | - - - = = = = + 4 + -

Species 2 - - - = & i i i ¢ + +

Crustacean larvae = - ” ” . " . 4 4 i B

Table (3): Seasonal diversity richness and evenness for each group of invertebrate in st;

Summer Autumn Winter Spring Toral

Div.  Rich. | Even | Div Rich. | Even. | Div. | Rich. Even  Div. Rich.  Even. | Div. Rich.  Ewven

Annglida 02 0,32 0.1 0.5 031 01,45 04 0.34 036 04 032 0,36 038 0,34 031

Mollzca 043 (.74 (.58 1.6 1.03 (.53 L5 (.53 1.2 1.25 0.4 13 1.05 .51
Copepoda 0.9% 0.7 (I (.31 1.403 11,44 (.45 (.04 41 (U (.05 1,73 .63 (IR (.62
Cladocera 0.94 157 (.45 0.67 1.16 0.97 1.05 1.76 (.46 1.5 227 0.37 1.04 172 (.57
Rolilcra 0,78 393 03 0.4 1.16 0 0.5 2.3 0.31 0.82 EX 0,33 0,63 4.4 3

Ostracoda 031 (.37 (.44 0.2 L] 0.29 03 027 (.43 012 0.38 017 023 (.34 33
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4-Discussion:-

The highest number of invertebrates were
recorded in st; (3201.2 ind/m? and 5742.22
ind/L) in comparison with st; (3327 ind/m’
and 423.32 ind/L) and st; (2369.8 ind/m? and
400.18 ind/L) that could be related to
physicochemical  characters of  water
substratum and water region.

The greatest damage of the canal is
done by domestic and agricultural wastes
discharged to the river, and because of that’s
waste, the hydrogen ion concentration goes
towards alkaline side

Annelida was the dominant group in
all studies stations followed by Mollusca the
Cladocera. Variation was found in other
group which presence in low density and it's

very important as food item for fish and

other aquatic organism. Most species of

invertebrates in selected stations were
previously recorded in Iraqi rivers and lakes
(Hamzah, 1980; Frandson, 1983; Rasheed,
1985; Daoud et al., 1986; Al-Hamed, 1966;
Saood, 1987; Al-Adhub and Hamzah, 1987;
Abdul-Saheb, 1989; Al-Qarooni, 2005,
2011).

According to the little data available
about density and abundance of invertebrates
in Al-Gharaf canal so there were many
investigations performed on surrounding

area such as Al-Qarooni (2005) was recorded

only four species of snail (Lymnaea
auricularia,  Physa  acuta,  Bellamya
bengalenis and Gyrulus sp.) in three

southern marshes, but the recent study was

recorded 10 species of Mollusca. Also
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Alsoodani et al. (2007) identified 87 species
of Zooplankton in marshes including: 53
species of Rotifera, 24 species of Cladocera,
4 species of Copepoda and 6 species belong
to insect, Ostracoda and Nematode, while
our study were recorded 58 species in Al-
Gharaf canal including: 3 species of
Annelida, 10 species of Mollusca, 3 species
of Copepoda, 17 species of Cladocera, 20
species of Rotifera, 2 species of Ostracoda, 3
species of crustacean larva.

Few specific articles were deal with
Zooplankton of marshes such as (Al-
Saboonchi et al., 1986; Al-Qarooni, 2005;
Al-Soodani, 2007).

We deduced that highest density of
individual of invertebrates recorded in spring
in all studied stations which conceded with
increase of phytoplankton and zooplankton,
while the lowest density of invertebrates
were recorded in summer. Similar results
reported in  previous  studies
(Mohammad, 1965, 1986; Winner et al.,
1980; Mangalo and Akbar, 1986, 1988).

Diversity indices of invertebrates

WEre

varied inversely as the degree of the organic
pollution (as inferred from BOD). This was
an evident of higher value of Ecological
indices in st; in comparison to st, and st;
because of the lowest value of BOD. The
observation accords well those of (Hynes,
1960; Mohammed, 1980; Al-Gizany, 2005;
Abaa, 2010). In the Annelida however,

species diversity with the increase of organic
matter (Mohammed, 1980; Akbar, 1999).
Within the

richness and evenness were equal important

invertebrates species
in predicting species diversity at all stations.
This indicates that the

diversity index could be result from an

increase in the

increase on both component's evenness and

richness.

5-Conclusions

1. In a 12 months ecological survey of Al-
Gharaf canal. Selected physical — chemical
features were measured and the diversity
richness and evenness of the invertebrates
were quantified.

2. The fauna of the canal composed 58
species include: 3 Annelida, 10 Mollusca, 3
Copepoda, 17 Cladocera, 20 Rotifera, 2
Ostracoda, 3 Crustacean larva.

3. The density of invertebrates
recorded in st, (3201.2 ind/m? and 5742.22
ind/L) in comparison with st; (3327 ind/m>
and 423.32 ind/L) and st; (2369.8 ind/m? and
400.18 ind/L)

4. Mollusca had the highest values in

WwWEre

ecological indices in all stations. Unlike to
Annelida which had the lowest values in

ecological indices.
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Study of some Biochemical Parameters in liver of fresh water fish Liza abu
(Heckel,1843) in Shatt Al-Arab River

A.Ch. Al-Shamary
Marine Science Centre, Basrah University, IRAQ

Abstract

This study aimed to assess the influence of the environment on fish health . Samples of
Liza abu fish were collected from four sites near some pollution sources in Shatt Al-Arab
river / south of Iraq . Determination of glycogen , proteins and lipids contene in liver and
GOT and GPT enzymes activity in blood plasma were carried out .The results showed that the
biochemical changes induced in the liver were mainly represented by decrease of the
glycogen, proteins and lipids content, as will as , GOT and GPT enzymes of fishs from
Khandic canal and Shatt Al-Arab river (site 3) compared with other sites. significant different
0f biochemical parameters of fishes from near the Al-Najibyia power sites 1, and near of the

electric power sites 2 ,were recorded compared with Mashab station site 4.

Key words : Liza abu, Glycogen , Proteins , Lipids , GOT , GPT .

1- Introduction

Fish are generally considered as a good
model organisms for monitoring of the
aquatic environment, since they are present
in virtually all aquatic environments, and
many species have been found to be very
susceptible to environmental pollutants (van
der Oost et al., 2003). In addition, fish play a

central role in aquatic ecosystems. Hence,

understanding toxic responses in fish is of
high ecological relevance. Biomarkers are
currently used in environmental monitoring
as “early warning” signals. A biomarker can
be defined as a “change in a biological
response (ranging from molecular through
cellular and physiological responses) that
can be related to exposure to or toxic effect
(Peakall,

of environmental chemicals”
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1994). Fish population are susceptible to

environmental impact caused by the
introduction of exotic species , industrial
wast, oil spills, pesticides and other agents
that directly affect ecology and the survival
of species methods diagnosis and
monitoring the quality of life of theses
populations ought to be used (Alam and

Morghan,1995 ) . In freshwater there was

Aim of study to used some the physiological
parameter as biomarker of aquatic pollution

in some local environmental.

2-Materials and Methods

Specimen Collection in October 2010
from Forty Adult of the freshwater fish, Liza
abu were collected from four sites from
Shatt Al-Arab river ( Figure 1) :-

only few studies have been done using ofl- 10 fish were collected from sitel near the Al-

biomarker as indicator to  aquatic

Najibyia power in deer /Basrah / Iraq .

environment pollution ( Pawert et.,al 1998 ) ,2- 10 fish were collected from site 2 is the near

however , the rivers is often carry high

of the electric power station / Basrah / Iraq .

burdens from pollutants by the different3- 10 fish were collected from site 3 near the

pollution sources is locate near theses rivers
such as factories , agriculture areas , electric
power stations and sewage water , however
most pollutants often spill directly into water
without any treatments ( Al- Sabonchi 1998)
. Toxic effects of organic products regarded
as pollutants upon the biochemical and
physiological system of an organism can be
assessed through the study of cellular and
sub cellular morphological alterations(
Meyer et al., 1998 ). Some of the aquatic
pollution is in the form of sub-lethal
pollution, which results in chronic stress
conditions that have negative effect on
(Mason, 1991 ) ,The stress

response is characterized by physiological

aquatic life

changes and the effect of pollutants on fish is
assessed by acute and chronic toxicity tests
( Heath, 1991 ).

meeting between the Khandic canal and
Shatt Al-Arab river.
4- 10 fish were collected from site 4
Mashab station. The size and weight of the
fishes were ranged from (14 + 0.9) cm and (
32.5 + 1.95) gm respectively .

These Fishes were brought to the
laboratory and kept overnight in water alive
in glass aquaria (40 X 30 X 30 cm ).

Blood Sampling and Analysis

Fish were sacrificed and liver tissue was
removed, the tissues were then blotted and
They

tissues were homogenized using a glass

weighed before homogenization.
homogenizer with chilled distilled water and
were centrifuged at 10,000 rpm for 15
minutes. The GOT and GPT concentrations
was determined in blood according of

Reitman and Frankel (1957).Glutamate-
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oxaloacetate transaminase (GOT) and
(GPT)

determined

glutamate-pyruvate  transaminase
from the

according to Reitman and Frankel (1957).

supernatant was

The Liver content of the Glycogen, Lipids
and proteins were estimated by (Kemp and
Andrienne 1954; Erichson 1993; Lovell ,
1979).

Statistical analysis
The result of present study were
analyzed according to ANOVA and CRD

test at the significant level (p<0.05) AL-
Zogbi and AL-Tlafeha(2000). The similarity
between stations was calculated according to
Jaccard similarity coefficient, using SPSS
software (version 11, 2001), statistical, and

(PCA)
between

peanel correspondence analysis

Assessment relationship
Biochemical factors with study stations
correlation used

(TerBrak,1995).

program canoco

Figure (1) sample station in Shatt- Al Arab River



A.Ch. Al-Shamary Marsh Bulletin 8(1)(2013)18-26 21

3- Results

The glycogen , proteins and lipids
content in liver showed that there was
significant between individuals collected
from the different areas ( table,1) in liver
glycogen of fish was recorded the lower
value for site 3 was showed significantly
increase ( P< 0.05 ) in liver glycogen
compared with other sites, while site 2 was
recorded the higher values.

Content of liver proteins in site 1 was
showed significantly decrease ( P<0.05 )
compared with other sites , while did not
found any significantly different ( P > 0.05 )
between sites 2 and 4 , However the lower
rates for proteins content was showed in site
1 while the higher rates was recorded in site
4.

Content of liver lipids in site 3 was
showed significantly decrease (P<0.05 )
compared with other sites , while other sites,
don't showed significant different between
them ( P>0.05 ),however content the lower
was show in site 3 , while was in site 4 the
higher values compared with other sites.

The similarity dendrogram between
the sites for biochemical factors for the

infected fishes that were taken (figure, 2)

shows two main groups. Group I consists
Site2 and Site4 of a similarity level 98% ..
Group 11, also consists Sitel and Site3 of a
similarity level 98%, The cluster analysis
explains the sites and Similarity level with
Glycogen , proteins and lipids content in fish
liver of Liza abu in sites.

The result

correlation between site 2 and 4 while Lipids

showed significant positive
content show positive significant correlation
with site 2 r=0.11,while wee king positive
correlation in site 4 r=0.09.

Proteins percentage also appeared wee king
positing correlation with site 2 r=0.12 and
significant positing correlation with site 4
r=0.20.

The Glycogen showed significant
Negative correlation with sitel r-0.1, while
don’t appear any significant correlation with
site 3 and 4 (Figure .3).

Table ( 2 ) showed the GOT and GPT
activity enzymes in blood plasma Of fish
collected from sites 1 ,2,3 and 4 .

Levels of GOT and GPT enzymes in site 1
and 3 were significantly differences( P<0.05)

compared with the other sites .
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Table (1) Glycogen , proteins and lipids content in fish liver of Liza abu collected from
different sites on Shatt Al-Arab River

Stations
Parameters
Sites 1 Site 2 Site 3 Site 4
3.58 3.88 1.77 2.99
Glycogen
+ + + +
mg\g
0.08 0.07 0.05 0.05
50.75 66.43 53.8 69.8
Proteins % + + + +
6.4 3.0 2.98 3.05
2.85 3.11 2.05 3.25
Lipids % + + + +
0.098 2.05 0.048 0.06
Similarity level
100 80 60 40 20 0
fomm— - fommm - fom - fom - Fomm - +
I
Site2
x40 30430304303003000300000030030003000300303000300003038300303083800<¢
Site4 4w 11 N
Sitel
G343 04433043034003000300030000030800300030030300300330303080030808300¢»
Site3 drv

Fig.( 2) Similarity dendrogram between sites with Glycogen , proteins and lipids
content in fish liver
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Fig.(3) principal correspondence analysis for Assessment relationship of correlation between

Glycogen , proteins and lipids content in fish liver of Liza abu and study sites

Table ( 2 ) GOT and GPT levels in blood plasma of Liza abu collected from different

sites on Shatt Al-Arab River.

parameters Stations

U\L Site 1 Site 2 Site 3 Site 4
GOT 4,99 +0.88 4.00 +0.56 6.76 £ 0.77 4.00 +0.81
GPT 11.65+£0.94 9.88 +£1.21 15.99 £ 1.50 11.10+£1.2

4-Discussion

In present study show in rates of
Physiological parameters in fish Liza abu
collected from sites 1, 2, 3 and 4 , however
, site 2 and 3 were recorded the higher and

lower rates respectively in glycogen ,and

may be certain correlation relationship PCA
with station 3 ,4 don’t appear any significant
correlation, proteins and lipids of liver ,
while , GOT and GPT enzymes were showed
the lower and higher rates respectively

compared with other sites .
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Any pollution, either physical or chemical,
cause changes to the quality of the receiving
waters (Nchumbeni et,.a/ 2007; Sanders,
1997). and the addition of toxic substances
which can have either acute or chronic
effects on aquatic organisms (Roy,2002 ;
Sanders, 1997). According to Mason (1991),
heavy metal pollution is one of the five
major types of toxic pollutants commonly
present in surface waters. The important
environmental pollutants are those that tend
to accumulate in organisms, those which are
persistent because of their chemical stability
or poor biodegradability, and those which
are readily soluble and therefore
environmentally mobile (Steven et.,al 1972;
Sanders, 1997). Heavy metals possess all of
these characteristics and are one of the major
contributors
Africa’s  natural  aquatic
(Sanders, 1997). The liver have a play

amajor role in detoxification lipids soluble

to the pollution of South

ecosystems

compounds, so that it will be affected by
many pollutants which it will cause rapid
changes in hepatocytes, also it will cause
damage in normal function (Rez, 1986),
many of physiological and biochemical
parameters is effected by pollution levels in
aquatic environmental ,such as the GOT and
GPT enzymes consider very sensitive toward
the aquatic contaminations for that many of
studies used of as biomarkers or bioindicator
for determination the pollution in aquatic

environmental (Mason ,1991) In fact, the

stressor which it result by the exposure to
different contaminations may cause increase
in glycogenolysis process because the need
to excess energy demands (Hamlton et al.,
1998), while , the decrease of protein content
may be caused by the increase of proteolysis
process after the directly contact with aquatic
(Alam and Morghan, 1995),

however , the decrease of lipid content

pollutants

usually result of cytotoxicity because of
directly effect of aquatic pollutants on
plasma membranes in hepatocytes, which
will results damage in oxidation and
hydrolysis process and oscillation in lipids
content (Viarengo, 1989) .the present study
showed the

site 3 is more pollution

compared with other sites.

5- References

Alam, M. K. and Morghan, O. E. (1995) .
Acute
to common carp ( Cyprinus carpio ) . J.
Environ. Sci. Health , Part A 30(8) :
1807-1816.

AL-Sabonchi, A. A. ( 1998 ) . Benthic algae
as biological indicator for pollution in
the Shatt- Al-Arab River and some of its

Ph.D. Thesis , Collage of
agriculture , University of Basrah , PP:
108 .(in Arabic).

AL-Zogbi ,Mohamed Jalal and AL-Tlafeha,
Abbas(2000) Significant system SPSS
understanding significant data analysis
.158pp. .(in Arabic).

toxicity of heavy metals

canal



A.Ch. Al-Shamary Marsh Bulletin 8(1)(2013)18-26 25

Erickson, M. C. ( 1993 ) Lipid extraction

catfish
Comparison of solvent systems. J. Food
Sci., 58: 84-89 .

Hamilton, D. P. ; Malik, D. S. and Sastry, K.
V. (1998) . Effects of zinc toxicity on

biochemical composition of muscle and

from channel muscle:

liver of murrel ( Channa punctatus ) .
Environ. Inter. 24(4): 433-438 .

Heath,A.G.(1991). Physiological effects of
contaminate. Dynamics on fish. Ib.
aquatic toxicology-J. Biochem 213p.

Kemp, A. and Andrienne, J. M. K. V. A.
(1954) .A calorimetric micro method for
determination of glycogen in tissue.
Biochem. J., 56: 646-648 .

Lovell, R. T. (1979). Formulating diets for
aquaculture species.J. Food sci, 51: 29-
32.

Meyer, M. S. ; Johnson, L. L. ; Collien, T. K.
; Stein, J. E. and Varanasi, U. ( 1998 ).
Toxipathic hepatic lesion in subadult
English sole ( Pleurinectes vetulus )
from Puget sound, Washington, USA:
Relationship with other biomarker of
contamination Marine
Environmental Research,45:(1):47-67

Mason, J.M. (1991) A direct measure of the
uptake

Exposure.

efficienty of axenobiotic

chemical across of gills of rainbow

trout.comp.Biochemi,Physiol.77(3):85-
99.

Nchumbeni, H. ; Reza, D.B.G. and Bhavita,

C. ( 2007 ). Effect of Arsenic on the
enzymes of the Rohu carp, Labeo
Rohita ( Hamilton, 1822 ). Raff. Bull.
Zool., 14:17-19.

Peakall,A.S.(1994)

respiratory changes during heat stress in

Cardiovascular  and
rainbow trout (Salmonella. gairdneri).
Journal Biology.69:243-255p.

Pawert, M.; Muller, E.; and Triebskon, R.
(1998). Ultrastractural changes in fish
gills as biomarker to assess small stream
pollution. Tissue Cell, 30: 617-626. .

Reitman, S. and Frankel, S. ( 1957 ) .
Calorimetric method for determination
of serum alanine and asparatate
aminotransferase . Amer. J. Path., 28 :
56-62.

Rez, G. ( 1986 ) . Electron microscopic
approaches to environmental toxicity .
Acta. Biol. Hung., 37 : 810 .

Roy, S. S. ( 2002 ). Some toxicological
aspects of chlorpyrifos to the intertidal
fish Boleopthalmus dussumieri. Ph.D.
thesis, University of Mumbai, India. 52-
71 Pp.

Sanders, B. M. ( 1997 ). Stress proteins in
aquatic organisms : an environmental
perspective. Crit. Rev. Toxicol. , 23 :
49 -175.

Steven,E.D.;Bennion,G.R.;Rendall,D.J.and
Shelton,G.(1972)

arteries pressune and fiow blood from

Factors  affecting



26 A.Ch. Al-Shamary Marsh Bulletin 8(1)(2013)18-26

the heart in intact unrestrainal lingcod  Van Der Oost, H; Paker, H.M; Smith, A.A

Ophiodon elongates. Comp. bioch. (2003) Partical clinc biochemical 4"
physiol. 45:681-695. (William,H.ed) Medical book Ltd,
TerBraak.C.J.F(1995)Ordination.In:R.H.G.J London 40-45pp.
ongman,C.J.F.terbraak,0.F.R.VanTorge = Viarengo, A. (1989) . Heavy metals in
rn(eds),Data Analysis in Community marine invertebrates: Mechanisms of
and Landscape Ecology. Cambridge regulation and toxicity at the cellular
University press.91-173. level . Rev. Aquat. Sci. , 1: 295-317

Liza abu (Heckel,1843) A4l o) 1S 8 4 gaa gyl Ll (lany A 3o
Gadl il olaa (e Balaall

5 ) dralny/ jladll o ke S s

dadal)

olaall lens awall aiill (5 sivse Lo o jall Jadilie 3 Aoeliall clianial) il 2 8 ) Al all s
Cin -l el e b eliall Sl juan (e (an G a8 Ghalie day )l (e s2laaadll Liza abu dda)
B S GPTs GOT (eai 3 S5 sime oo Shiad 2SIl Hoady (s s O 5SS (S sime il Qi 31yl
Cuall iy Guill Seh o 0sS5 A AN asall 3 A5 el ol priall any (alidi) LINA Jaws 385 <yl
Ll ase e Ay 8l AU 5 G550 Jere e Al (S V) Gihaaall s L | 5 AY) adl sl ae 455l
el Alane Zal 15 el Aasa pa A3 lie Ay sinall ol il (ymmy A5l 5gS))




MARSH

Marsh Bulletin 8(1)(2013)27-38 BULLETIN

Amaricf Basra office@yahoo.com
abdulalwan@yahoo.com
.marshbulletin@yahoo.com

Assessment of Sediment Quality Collected from AL-Hawizeh
Marsh, Southern Iraq
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Abstract

A study was carried out to investigate the concentrations and spatial distribution of
trace metals in the sediments of AL-Hawizeh Marsh in the southern part of Iraq .
Sediment samples were taken from five sampling stations (Al-Adaim-1, Al-Adaim-11, Um
El-Nia'j , Al-Soudah , Al-Baida).

Mean of concentrations of metals in the sediments ranged from 1365 to 3735 for Fe, 4.50
to 10.50 for Zn, 4.15 to 8.15 for Cu and 6.00 to 7.70 mgkg™' for Pb . The degree of
contamination in the sediments has been evaluated using Enrichment factor (EF),
Geoaccumulation index (Igeo), Contamination factor (CF) and pollution load index (PLI) . EF
indicates that Fe, Zn, Cu and Pb in sediments ranged from depletion to significantly
enrichment while at station 1 Pb are very highly enriched. Igeo values showed that the
CF also show that the
sediments have low contamination (CF<1) .PLI of the studied area ranged from 0.107 to
0.163 which indicated that the Marsh sediments were unpolluted (PLI=0-1).

sediments were background contamination (Ig,<1) for all stations .

Key words: AL-Hawizeh Marsh; heavy metal concentration; enrichment factor; geoaccumulation index;

pollution load index

1- Introduction

The Iraqi Marshlands are one of the finest

and most extensive natural wetland
ecosystems (Evans, 2002). The
Mesopotamian marshlands are located

mostly in south-eastern Iraq but also extend
across the border into Iran. They once
covered an area 20000 km® between the
three Iraqi cities of Amarah in the north,

Basrah in the south, Naseriyah in the west
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and the Iranian town of Hawizeh in the east.
The marshlands straddled the Euphrates and
rivers and part of the Shatt Al-Arab
which forms when these two rivers join
The

interconnected lakes, mudflats and wetlands,

Tigris

together. area  consisted  of
and supported an indigenous population of
500,000 as well as numerous endemic
species of birds, mammals, amphibians,
reptiles, fish and invertebrates (Dehghanp-
isheh, 2003).

The Mesopotamian marshlands compr-
ised of three major wetland areas; the Al-
Hawizeh, Al-Hammar and Central marshes.
All three were connected by the Tigris and
Euphrates rivers from Iraq and the Karkeh
River from Iran which converged to form the
Shatt Al-Arab waterway in the centre of the
three marshes (Ghadiri and Afkhami,
2005a). Around 85% of the Mesopotamian
Marshlands have been lost mainly as a result
of drainage and damming, (UNEP, 2002),
restoration by reflooding of drained Marshes
is proceeding, and the ecological effects of
this massive water diversion need elaborated
research. Hence, the reflooding of southern
Irag’s Mesopotamian Marshes is a giant
ecosystem-level experiment (Richardson &
Hussain, 2006).

Sediments are important carriers of trace
metals in the environment and reflect the
current quality of the system, sediments
usually provide a record of catchments
natural

inputs into aquatic ecosystems,

sediment formed during weathering process
might be modified markedly during
transportation and deposition by chemical of
anthropogenic origin (Chapmann, 1992).

Trace metals are among the most
common environmental pollutants and their
occurrence in waters, sediments and biota
indicate the presence of natural or
anthropogenic sources. The existence of
trace metals in aquatic environments has led
to serious concerns about their influence on
plants and animals life (Sheikh et al., 2007 ;
Zvinowanda et al., 2009).

The behavior of metals in natural waters
is a function of the substrate sediment
sediment

composition, the suspended

composition and the water
(Shrestha et al., 2007 ;
2009). studies

accumulation and

chemistry
Harikumar et al.,
that the

distribution of

Recent reveal
hydrocarbons, trace metals and chlorinated
compounds in soil, water and environment
are increasing at an alarming rate causing
deposition and sedimentation in water
reservoirs and affecting aquatic organisms
(Hobbelen et al., 2004).

To assess the environmental impact of
contaminated sediments, information on
total concentrations is not sufficient and
particular interest is the fraction of the total
trace metal content that may take part in
further biological

2009).The overall behavior of trace metals in

processes (Al-Haidarey,

an aquatic environment 1is  strongly
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influenced by the associations of metals with
various geochemical phases in sediments
(Forstner and Wittmann, 1983 ; Horowitz,
1991).

The aim of this study is measure the
concentration of trace metals and their
association with  various geochemical
of Ai-Hawizeh

Marsh and to assess the contribution of

substrates in sediments

anthropogenic  activities in  sediment
pollution .
Study area

Al-Hawizeh Marsh lies between 31°00°-
31°45° N, 47°25°-47°50" E (Figure 1). The
Iranian section of the Marshes is known as
Al-Azim Marsh , were it is  fed primarily
by the Karkeh River. In Iraq, this Marsh is
largely fed by two main distributaries
departing from the Tigris River near Amarah

city, known as Al-Musharah and Al-Kabhla.

2- Materials and Methods
Sediment sampling

Five stations in Al-Hawizeh Marsh were
selected in this study. Two stations in Al-
Adaim, one station in Um EI-Nia’j, one
station in Al-Soudah and one station in Al-
Baida (Figure 1). Sediment samples were
collected on February, 2009. The sample
mass collected by hand in each case was
about 500gm. Samples were air dried in the
laboratory at room temperature, ground in

fine mixture using mortar and pestle before

sieved under 2 mm mesh. The samples were
then stored in a polyethylene container ready

for digestion and analysis (Jose et al., 2005).

Analysis of sediments

One gram of dried sediment sample was
transferred to 100 mL quartz tube and
digested in concentrated HNO; and HCL
The tubes were

cooled and volumes prepared with double

(1:3 v/v) on a hot plate .

distilled water in volumetric flask. The
digested samples were analyzed for Fe, Zn,
Cu and Pb according to APHA (1998) on
Atomic

Absorption  spectrophotometer

Technique .

Determination of enrichment factor

To evaluate the magnitude of source
material to that found in the Earth's crust
(Huheey, 1983) and following equation was
used to calculate the EF¢ as contaminants in
the environment, the enrichment factors (EF)
were computed relative to the abundance of

species in proposed by Atgin et al., (2000) .
EF = (CM / CFe)sample / (CM / CFe)Ezlrth's crust

Were, ( Cum / Cre )sample 1S the ratio of
concentration of trace metal (Cy) to that of
Fe (Cg) in the sediment sample and (Cy /
Cre)Earth's crust 1S the same reference ratio in
the Earth's crust. The average abundance of
Zn, Cu and Pb (70 , 55 and 12.5 pg /g,
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respectively) and the reference value of Fe is
5.2% was selected as the reference element,
due to its crustal dominance and its high
immobility (Huheey, 1983).

Determination of geoaccumulation index
The geoaccumulation index Iy, values
were calculated for different metals as
introduced by Muller (1969) is as follows :
Igeo = logr Cy/ 1.5 By
Where, C, is the measured concentration of
element n in the sediment and B, is the
geoaccumulation background for the element
n which is either directly measured in
precivilization sediments of the area or taken

from the literature (average shale value

described by Turekian and Wedepohl , 1961)
. The factor 1.5 is introduced to include
possible variation of the background values
that are due to lithologic variations.
Determination of pollution load index
The pollution load index (PLI) proposed
by Tomlinson et al., (1980) has been used in
this study to measure PLI in sediments of
AL-Hawizeh Marsh. The PLI for a single
site is nth root of n number multiplying the
contamination factors (CF values) together .
The CF is the quotient obtained as follows :
CF = C Metal concentration / C Background concentration of

and LI for site = yth\ CF; x

the same metal

CF; ..... x CF,
~
v I
4 3 \ TRA N
-
-
HKLU'WAaIT
Al-Adaim-T1 & IT (1 and 2),

1_RAC
[ e
e
T
Figure 1. The studied stations in Al-Hawizelh Marsh.
Al-Soudah(3)L Um-El-Nia"i(4) and Al-Baida (S)
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3- Results and Discussion
In order to asses the metals content in
AL-Hawizeh Marsh

important to establish the allowable levels of

sediments, it is

these metals, heavy metals may be
incorporated in to the aquatic system from
anthropogenic sources. However, knowledge
of the distribution and concentrations of the
heavy metals in the sediments will help to
detect the source of pollution in the aquatic
systems (Elias et al., 2011) .

The total concentration of heavy metals
in sediments for each station in  this study
were shown in Table 1. Metal contents were
ranging over following intervals: Fe: (1365—
3735) ; Zn: (4.50-10.50) ; Cu: (4.15-8.15)
and Pb: (6.00-7.70) mg kg’ respectively.
Mean contents of this metals were : Fe
(2465) ; Zn (7.10) ; Cu (5.79) and Pb (7.06)
mg kg respectively, allowing to arrange
the metals from higher to lower mean
content in this area as : Fe >Zn>Pb>Cu.

The background value gives the normal
abundance of an element. The mean
concentration of Fe, Zn, Cu and Pb in
sediments of all the stations are lower than
the background values (Table 1) (Martin and
Meybeck, 1979). This may be attributed to
the removing of these metals by many ways
such as adsorption by particulate matter,
precipitation deposition and removal by
organism (Mohiuddin et al., 2010). On the
hands, of  marshes

other sediments

containing high amount of organic materials
are be complex compound with elements by
exchangeable and chemical reactions (Al-
Haidarey et al., 2009).

From the EF values in tables 2&3, EF
value of Zn was ranged from depletion to
minimally enriched at Um EI-Nia’j station
(1.72) and Al-Baida station (0.89) while
other stations, AL-Adaim-1 (4.35), AL-
Adaim-11 (3.22) and Al-Soudah (2.33) tends
towards moderately enriched . Cu at all
stations tends towards moderately enriched .
EF value of Pb at AL-Adaim-1 station
(22.85) is very highly enriched while others,
AL-Adaim-11(14.42), Um EI-Nia’j (13.67),
Al-Soudah (8.73) and Al-Baida (8.57)
tends towards significantly enriched.
Elements which are naturally derived have
an EF value of nearly unity while elements
of anthropogenic origin have EF values of
several orders of magnitude (Sekabira et al.,
2010). According to Harikumar and Jisha
(2010), EF values greater than 1.5 have such
heavy metals derived from other sources
suggesting environmental contamination by
those particular heavy metals. It is presumed
that high EF

anthropogenic source of trace metals mainly

values indicates an
from activities such as accumulation of
organic materials , decompositions, and
export of particulate organic matter (Al-
Saffar, 2006). Science the bioavailability and

toxicity of any heavy metal in sediment
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depend on chemical from and concentration
of the metal (Kwon et al., 2001), it can be
inferred that trace metals in sediments
samples with high EF values, along with
higher labile fractions in sediments are
potential  sources for mobility and
bioavailability in the aquatic ecosystems
(Ameh et al., 2011).

The high concentrations of EF values in
some locations above may be attributed to
the land base activities, sewage wastes and
also from the erosion of
soil (Al-Haidarey et al., 2009).

Geoaccumulation index (Igeo) values were
shown in Table 4. The negative Iy, values
are indicating that there are no significant
contaminations or background level of
element in sediments of AL-Hawizeh Marsh,
base on Muller (1981) classification (Table
5). Al
background concentration with Fe, Zn, Cu,
and Pb (Igeo values <0).

The Igeo values for Fe, Zn, Cu and Pb fall in

class "0” in all the five stations indicating

stations can be categories as

that there is no pollution from these metals

in  sediments of AL- Hawizeh marsh
because all values were below 0 (Table 4).
Contamination factor (CF) and pollution
load index (PLI) values was shown in Table
6a&b . The concentration of metals Fe, Zn,
Cu and Pb were present at much lesser
concentrations. From the contamination
factor calculations, it was found that all
stations were low contamination (CF < 1).
PLI values were ranged from 0.107 — 0.163
clearly indicated that the overall sediments
of AL-Hawizeh Marsh can be classified as
0-1).The PLI

value of >1 is polluted whereas <I indicates

unpolluted sediments (PLI=

no pollution. Lower values of PLI imply no

appreciable input from anthropogenic
sources. There is, in general, a decrease in
PLI values at all stations indicating dilution
and dispersion of metal content with
increasing distance from pollution sources
(Ameh et al., 2011 ; Chakravarty and Patgiri

, 2009).
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Table (1): Total concentration of heavy metals (mg kg'l dry weight) in sediment samples
collected from AL-Hawizeh Marsh

Stations Fe Zn Cu Pb
AL-Adaim-1 1365 8.00 4.15 7.50
AL-Adaim-11 1730 7.50 4.40 6.00

Um EIl-Nia’j 2160 5.00 5.00 7.10
Al-Soudah 3335 10.50 7.25 7.00
Al-Baida 3735 4.50 8.15 7.70

Mean 2465 7.10 5.79 7.06
Maximum 3735 10.50 8.15 7.70
Minimum 1365 4 .50 4.15 6.00
Background 35900 129 32 20

Table (2): Enrichment Factor (EF) of heavy metals in sediments of AL-Hawizeh

Marsh .

Heavy Sample stations

metals | AL-Adaim-1 AL-Adaim-11 Um El-Nia’j Al-Soudah Al-Baida

Zn
Cu
Pb

4.35
2.87
22.85

3.22
240
14.42

1.72
2.18
13.67

2.33 0.89
2.05 2.06
8.73 8.57

Table(3): Enrichment Factor (EF) of heavy metals with respect to each location and
class classification (Sutherland et al., 2000).

EF Indices Degree of Enrichment Heavy metals
EF <2 Depletion to minimal enrichment Zn
2<EF<5 Moderate enrichment Zn, Cu
S5<EF<20 Significant enrichment Pb

20<EF <40 Very high enrichment Pb

EF > 40 Extremely high enrichment
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Table(4): Geoaccumulation index (Ig,) of heavy metals in sediments of studied stations.

Stations Igeo Fe Igeo Zn Igeo Cu Igeo Pb
AL-Adaim-1 -5.83 -3.71 -4.31 -1.32
AL-Adaim-11 | -5.49 -3.81 -4.23 -1.64
Um EIl-Nia’j -3.58 -4.39 -4.04 -1.40
Al-Soudah -4.55 -3.32 -3.51 -1.42
Al-Baida -4.38 -4.54 -3.34 -1.28

Table (5): The seven classes of the Geoaccumulation index (Muller, 1981)

Class | Range Interpretation ( Quality ) Heavy metals
0 Igeo< 0 Practically uncontaminated Fe,Zn,Cu,Pb
1 0 <Igeo<1 | Uncontaminatedto moderately contaminated

2 1 <Igeo<2 | Moderately contaminated

3 2 <Igeo<3 | Moderately to heavily contaminated

4 3 <Igeo<4 | Heavily contaminated

5 4 <Igeo<5 | Heavily to very heavily(extremely)contaminated

6 Igeo> S Very heavily (extremely) contaminated

Table 6 a&b : Contamination factor (CF), pollution load index (PLI) of heavy metals
in sediments and classes (Hakanson , 1980)

Stations
Heavy
AL-Adaim-1 | AL-Adaim-11 | Um EI-Nia’j | Al-Soudah Al-Baida
metals
Fe 0.026 0.033 0.041 0.064 0.072
Zn 0.114 0.107 0.071 0.150 0.064
Cu 0.075 0.080 0.091 0.132 0.148
Pb 0.600 0.480 0.568 0.560 0.616
PLI 0.107 0.108 0.111 0.163 0.143
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Contamination Degree of contamination Heavy metals
Factor (CF) Indices

CF<1 Low contamination Fe, Zn, Cu, Pb
1<CF<3 Moderate contamination

3<CF<6 Considerable contamination

6 <CF Very high contamination

4- Conclusion

This study revealed that the enhanced
concentration of some trace metals in
wetlands areas like AL-Hawizeh Marsh is
due to anthropogenic influences.
Distribution pattern of trace metals in the
sediments according to EF were ranged
from minimally to significantly polluted
with Zn, Cu and Pb at all stations, while
was very high polluted with Pb at AL-
Adaim-1 station, Geoaccumulation index
(Igeo) of all sediments can be classified as
polluted (Igeo< 0).
Contamination factor (CF) of sediments

background

as low contamination
(CF< 1). However, the PLI values can be
classified as unpolluted (PLI=0-1).

can be classified
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Abstract

The study was from October 2009 to July 2010 to identify the efficiency of the
wastewater treatment system within Basrah Oil Refinery, the discharges posed by drainage
pipe, which flows near Shatt Al-Basrah Canal Monitoring was executed on Monthly basis
included 18 criteria for the quality of discharged water, including, Water temperature, pH ,
Total Alkalinity, Turbidity , Total Suspended Solids, Total Dissolve Solids, Hydrogen Sulfide
, Sulfate, BODs, COD, Oil and Grease , Phenols, Nitrates, Phosphates and some Heavy
Metals (Lead, Copper, Cadmium and Zinc). Some physiochemical values of refinery
wastewater treatment unit were reduced in output(drainage pipe) in comparison with input
.The values of some properties were acceptable depending on Iraqi limiting criteria except
turbidity ,Total dissolved solids, Sulfide, Sulfate ,COD, Oil &Grease, Phenols. Water quality
of Shatt Al-Basrah canal was influenced by some extreme values of refinery discharges
seasonally. The study concluded that the wastewater treatment system was relatively efficient
to reduce levels of oils and grease and total suspended solids, but it lacks for an integrated
treatment units. There were potential impact of Basrah oil refinery discharge on Shatt Al-
Basrah canal because of some problems in the treatment system that minimizes hazardous

waste in the refinery.
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1- Introduction

The degradation of the environment due
to discharge of polluting effluent from
industrial such as

sources oil refinery

effluents is a real problem in several
countries. This situation is even worse in
countries like Iraq where little or no
treatment is carried out before disposals. It is
a general knowledge that the activities of oil
producing companies affect the environment
and the health of the people living within the
immediate vicinity of  the crude oil
processing plant. The attendant hazards may
trigger processes that may have adverse
effects on the ecosystem of such area (Reed
and Johnsen, 1995).

The wastewater can contain physical,
chemical and/or biological pollutants in any
form or quantity and cannot adequately be
quantified without actual measuring and
testing. The degree of wastewater treatment
varies, In some cases industrial wastewater
either discharged directly into a receiving
body of water or into the sewerage system of
a municipality, or it will be reused or
recycled, and major industrial facilities may
have comprehensive in-plant treatment
(Alley, 2006; Doorn et al.,2006).

Waste waters released by crude oil-
processing and petrochemical industries are
characterized by the presence of large
quantities of crude oil products, polycyclic
aromatic metal

hydrocarbons, phenols,

derivatives, surface-active substances,

sulfides, naphthylenic acids and other
chemicals (Suleimanov,1995). Due to the
ineffectiveness

of purification systems,

wastewaters ~may  become  seriously
dangerous, leading to the accumulation of
toxic products in the receiving water bodies
with potentially serious consequences on the
ecosystem (Beg et al .2003). Different
studies were concerned about pollution by
refineries discharge that alerts water quality
leading to diverse effects on some organism
(Namminga and Wilhm ,1976;Bleckmann et
al.,1995;Asia et al,2006;Aziz et al
.,2006;Al-Kazwini et al.,2009).

Basrah oil refinery is one of industrial
plants that generate large quantities of
wastewater vary in  physiochemical
characteristics .This refinery contain API
separator in purpose to perform the initial
separation of solids from liquids and oil
from water .The wastewater discharged from
the refinery ended in open area near Shatt
Al-Basrah canal. Shatt Al-Basrah is artificial
canal constructed for multi purposes ;total
length of the canal 37 km .water speeds
exceeds 2 m/s(Al-Bahili, 1997).

This study aimed to: Assessment of Basrah
oil refinery wastewater treatment system
2- Potential impact of refinery wastewater

on Shatt Al-Basrah canal.
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2- Materials and Methods

Description of the study area

Basrah oil refinery : Basrah oil refinery
located in the east of Basrah citiy ,Effluent
discharge point near Shatt Al-Basrah canal
was located 11.2km from the refinery (Fig
.1). The sampling sites were divided into
St1(API
round basin for

three  stations  consist  of
separator),St2(represent
collecting wastewater from API separator )
and St3 (large open basin that collecting and

naturalized wastewater ).
Shatt Al-Basrah canal :Three points in

Shatt Al-Basrah canal were chosen in this
station . Human activities like fishing were
observed in this station ; also it received
different diluted inputs of sewage from

Hamdan station.

Sample collection and analysis

1.0 ko ERVNETY Z. 0k 4.0 kan B0 ka

from Shatt Al-

Basrah canal and waste water from Basrah

Samples of water

oil refinery that were collected monthly from
the study stations during October 2009 and
July 2010. Water samples were collected
using glass and polyethylene containers
capacity of 1 liter ,They were rinsed several
times with water or effluent samples at the
point of collection . Measurement of some
physiochemical characteristics of water,
including pH and Total Dissolved Solids
were done using the Water quality multi
meter (lovibond Sensodirect 150) . All
samples were transported in ice chests and
analyzed for pH and TDS within 12 hours
Other

analyzed

of  collection. physicochemical

parameters were later using

refrigerated samples. The procedures of
sampling and measuring were done

depending on APHA(2005).

Shatt Al-
Basra canal

Fig.1:Map of the study area
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Table 1: Mean of some physiochemical factors in wastewater samples from Basrah oil

refinery wastewater system.

No. Parameter Station
1(input) 2 3(output)
1 Temperature(C°) - - 26.25
2 pH 8.2 7.9 7.65
3 Alkalinity ( mg /L) 103 96 72
4 Turbidity (NTU) - - 23
5 TSS (mg /L) 31 30 20.5
6 TDS( mg /L) 4330 3562 3887
7 Sulphate ( mg /L) 1806 1325 1544
8 Sulfide ( mg /L) 20.7 22.6 213
9 Oil Grease( mg /L) 334 25.1 21.8
10 Phenols( mg /L) 0.81 0.77 0.62
11 Nitrate (ng /L) 24.1 24.2 22.3
12 Phosphate (ng /L) 1.1 2.1 3.2
13 BODS5 ( mg /L) - - 23
14 COD(mg /L) - - 461.5
15 Pb(ng /L) - - 13.85
16 Cu (ng /L) - - 11.45
17 Zn (png /L) - - 38.39
18 Cd (ug /L) - - 6.25

3- Results &Discussion

Assessment of Basrah oil refinery
wastewater treatment system

The results of physiochemical factors of
water in Basrah oil refinery showed the
decrease in most of values of different

factors throughout the treatment system.

All refineries employ some form of
wastewater treatment so water effluents can
safely be returned to the environment or re
used in the refinery . the design of
wastewater treatment plants is complicated
by the diversity of refinery pollutants
including oil, phenols, sulfides , dissolved

solids, and toxic chemicals .Although the
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treatment processes employed by refineries
vary greatly ,Basrah oil refinery included
neutralizers ,oil/water API separator ,settling
chambers. Refinery water effluents collected
from various processing unites and was
conveyed through sewer and ditches to the
treatment plant. Most of the treatment occurs
in open ponds.

The results showed the ability of Basrah
oil refinery treatment to reduce different
types of pollutants except in some cases
(Table 1 and figures 2 and 3).The highest
values of some parameters like Turbidity
,ISS,TDS, Phenol ,0il and Grease and
Sulfide were during January 2010 that may
also be attributed to the malfunction and
sometimes blockage of the API unit and
skimmers stop resulting in accumulation of
these pollutants The variation in the

pollutant concentration among months
reflected continuous quantity of wastewater
generated in the refinery. Variation in the
values of the wastewater temperature degree
was noted and ranged from 18.5- 34.5¢°
,While the values were taken seasonal
pattern during the study month .pH values
were ranged from 5.6- 10.5 as shown in Fig
(2). but, it were
,with the exception of the change in the cases
of failure and blockage of API unit led to the

accumulation of discharge ,increasing in

often alkaline direction

anaerobic digestion and the production of
hydrogen sulfide ,which in turn operates to
reduce the pH values (Fukui et al.,1990) .

The study also showed that first station(API
unit) had the highest values of pH compared
to the other stations and that may be
attributed to the receipted discharge with a
high concentration  of dissolved salts.
Odjadjar and Okoh (2010) pointed out ,that
high concentration of dissolved salts is
working to raise the values of pH to alkaline
total

alkalinity were fluctuated during the study

direction. The concentrations of

period that varied among stations the lowest
was in the third station, followed by the
second station (fig.2) and that may be
attributed to the lack of the receipted water
except the third station as it receives
additional quantities of water from other
unites of the refinery ,which led to obtain
dilution and thus lower the concentrations of
alkalinity

Statistical

as well as low pH values

analysis showed signification
positive correlation between the values of
pH and total alkalinity (r=0.69;p<0.05).
Turbidity values were high in the third
through the

especially in cases of API unit blockage as it

stations  all study period
resulted in the accumulation of oils and
grease. The values were ranged from 5.7-
44.17 NTU, and the
significance between the values of turbidity
and oil and grease (r=0.61;p<0.05), and this
is agreed with what El-Tohami(2009) found

in his study of the impact of wastewater of

correlation was

the oil industry in Sudan .The study showed

fluctuating in values of total suspended
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solids during the study period ,first station
had the highest values during January 2010
that may also be attributed to the blockage of
API unit and may also due to the corrosion
of metals within installation of pipes that
transport effluents among stations, the
statistical analysis showed differences in
values of total dissolved solids that ranged
from 1420-9130 mg/l during the months of
the study ,as the highest values were in the
first station during February 2010.Because
of lack of oil refinery to integrated treatment
unites, so this station receive continuous
effluents after the separation process of oil
high

Significance

from water only, as well as

concentrations of sulfates.
correlation was between total dissolved
solids and sulfate concentrations
(r=00.96;<0.05) and this is agreed with the
results of Noaman(2008) in the effluents of
northern Iraq refineries .A  significant
increase in the values of hydrogen sulfide in
all stations during January and April 2010
and that may be attributed to stop of
pump
accumulation of wastewater containing high

discharges resulting  in  the
concentrations of suspended solids .As the
material loose at the deposition a layer of
mud (sludge) will be formed, which
represents a suitable media for the reactions
of anaerobic process as a result of organic
lack of

These

compounds containment and

dissolved oxygen in water

interactions led to the formation of sulfur
,phosphorus , and ammonia compounds
(Galil and Rebhun,1990). Statistical analysis
recorded a significant correlation between
the concentrations of hydrogen sulfide and
suspended solids . The results showed a
clear variation in the values of sulfates for
stations first station had the highest values
during February 2010 that may be attributed
to the of API

accumulation of oily effluents containing a

blockage unit and
high concentrations of sulfates .Sulfur was
(GESAMP,1993),
and this is agreed with the results of
Noaman(2008).

As recorded, Nitrate concentrations were

one of oil components

high in all stations in February 2010 as
shown in Fig.(3) ,and that may be attributed
to a malfunction of discharges pump which
led to Nitrate accumulation as well as its
derived from the sludge formed during the
process of separating water from oil (Asia et
al.,2006) ,which is not subject to any
treatment in the Basrah oil refinery .Lower
values in all stations were observed during

March 2010 that may be due to continuous

discharges of refinery effluents .No
significant ~ differences in  phosphate
concentration among months. The third

station recorded the highest wvalues in
October 2009 compared with other stations
,this was due to the fact that the third

receives additional discharge from the other
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units of the refinery containing a high
concentrations of waste cleaning equipment
and devices ,which is consider as one of the
main source of phosphorus compounds in
the water (USEPA,1986;Abawi  and
Hassan,1990).

The results of statistical analysis showed
significant differences in oil and grease
concentrations among stations and months,
as the highest values were the first station
during October 2009 in and this may be due
to malfunction of separation unit and
accumulation of oil discharge in large
quantities because of a blockage in the unit
with no separation of water from oil. The
second station recorded the lowest
concentrations in October 2009 and that may
be attributed to the lack of discharge access
to this station through effluent carrying pipes
among the wastewater treatment plant in the
refinery. No significant differences in
phenols concentrations were recorded among
the stations ,but the study has recorded
differences among months. The highest
value recorded in January 2010 in third
station and that may be attributed to the
reason of fail of discharge pump and stop of
skimmers ,which led to the accumulation of
oil in the basin as well it is the main source
of phenols in wastewater oil is one of
thermal cracking of hydrocarbons incident
during the refining and the liquidation of

crude oil (Otokunefor and Obiukwu,2005).

We could not measure COD and BODS
in the first and second stations while, high
values of COD and BODS were showed in
the third station through study period, which
indicated the presence of high concentrations
of organic materials such as oils and grease.
organic wastes in high concentrations were
decreased the values of dissolved oxygen as
a result of microbial activity as well as it
formed insulting layer led to prevent the
exchange of gases and thus contributed to
the high value of BODS (Wake,2004) also
high concentration of total dissolved solids
and turbidity that recorded in the study may
of COD and BODS.

showed

increase  values

Statistical  analysis significant
differences among study months in the
values of COD .

It's clear from pattern of monthly
change in the study stations , the rates of oil
and grease, total suspended solids |,
BODSand COD were taken the

direction in most months of study and that

same

is due to the lack of integrated treatment
system in the refinery of Basrah that lesser
concentrations of pollutants to the lowest
levels . Different concentrations of metals
were measured during the study (Fig.5),
which included Lead, Copper, Zinc and
Cadmium and this may be due to the lack of
Basrah oil refinery treatment system. It can
be seen from the results that the oily
wastewater treatment system used in Basrah

oil refinery was good in reducing the
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concentrations of certain pollutants prior
they release to the environment, which
included pH and alkalinity and also there
was a relative decrease in the concentration
of oils and grease and suspended solids
during the study period except cases of
repeated failure of separation unit and

discharge pump.

The potential impact Basrah oil refinery
on Shatt Al-Basrah canal

There are two groups of results taken
from the discharges of Basrah oil refinery
(Appendix 1); first showed different physic-
chemicals parameters that were within local
permission limits .while other group was
exceed it. The second group has potential
impact on Shatt Al-Basrah canal. The results
of the characterization carried out on water
samples obtained from Shatt Al-Basrah
canal are presented in Table 2. Variation in
the values of water temperature of Shatt Al-
Basrah canal was showed.
values(23.8+ 5.7) felt within the aquatic
organism requirements in this region
(Abaychi et al., 1991 and Al-Handal et
al.,19910), while high values of temperature

temperatures

may be reduced the dissolved oxygen, affect
on the level of dissolved salts concentration
and on the interactions of chemical in
aqueous media (Smith,2004).The pH value
was 8.48+0.26 and this indicated that water

of Shatt Al-Basrah canal was in alkaline

direction and within local permission limits .
This pH value play an important role in the
chemical reactions occurring in aqueous
media (Demirci et al.,1998;Abawi and
Hassan,1990), while low pH

alkalinity values were appreciably low.

1s toxic to

The total suspended solids were within
local permission limits(<60 mg/l)..The main
reasons of suspended solids presence in the
water of Shatt Al-Basrha canal attributed to
Basrah refinery discharges, rising of water
table in addition to human activities in
fishing and boat movement. However ,he
values of H2S,SO4,NO3 and PO4 were
Sulfate
significantly distributed in most of the
(Irshad et al.,1997)

and approximately 80% of sulfate in some of

lower than local permission limits.

industrial wastewater

the waste liquids were reduced by anaerobic
bacteria and by presence of organic wastes
sulfide

objectionable odor of water and cause

turn to hydrogen ,which gives
corrosion
al.,1999) .The sulfide is one of pollutants
types generated in effluents of oil refineries

to processing units(Fukui et

resulted from sulfates reducing by sulfate
reducing Bacteria(Fukui er al.,1999) . The
main potential impact of high concentration
of NO3 and PO4 were eutrophication.

Some heavy metals presence in different
properties in the composition of crude oil

included Nickel , Vanadium ,Lead, Iron,
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Cobalt ,Cadmium ,Zinc and Copper
(Concaw, 2004) . The values of all metals
were within acceptable local permission
limits .water analysis of Shatt Al-Basrah
canal indicated the other group of results .
Turbidity values for the station were higher
than the local permission limits. The
turbidity of 18+3.8 NTU showed that
colloidal  matter in the water was high and
by implication the wastewater contained
high solids concentration ,in addition to high
concentrations of oil and grease (Ahmed,
2008).0n the other hand ,TDS values of
3167822 mg/l were generally high and
suggest that the wastewater contain high
concentration of ions which can be removed
by coagulation and flocculation. Shatt Al-
Basrah canal was subjected to Basrah oil
refinery effluents in addition to natural
process like evaporation in summer , as well
as the high concentrations of nitrates and
phosphates and sulfates, which sometimes
combined with ions of some elements such
as (Ca, Mg, Fe ,and K) composed ionized
salts that rise the concentration of TDS(AI-
Fhedawi,1999).

Oil and grease values of 22.3+3.6 mg/l
high when compared to local
of 10 mg/l .These

pollutants are known as a mixture of organic

WEre

permission limits

compound s ranging in molecular weights

and include fatty acids, oils and fat. Fraction
of these substance soluble in the water and
other parts of them settle at the bottom after
the bulk of
them was keeping floating on the surface of
the water (Abawi and Hassan,1990),which

will effect on different aquatic organisms

loss the volatile parts ,while

.The phenol is one of the most dangerous
persistent organic pollutants in water and the
organisms are subjected to the formation of
chlorophenols with a bad smell(Abawi and
Hassan,1990) .The mean value of phenols
0.3£0.1 mg/l that exceeded local

permission limits. The values of COD and

was

BODS were quite high when compared to
local permission limits and USEPA standard.
This indicated strong pollution potential and
therefore calls for treatment before disposal.
The high COD values indicate the high
potential of aqueous effluents to cause gross
inorganic and organic pollution in receiving
surface water bodies .This could cause a
reduction on the population of fishes and
other aquatic organism (Osibanjo,1992;Asia
et al.2006). The high values of COD
(ranged 302-473 mg/l) may resulted from the
nature of Basrah oil refinery discharges
containing high concentration of oil and
grease and dissolved salts that reduce

dissolved oxygen (Lehatine ,1996).
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Table 2: physico—chemical properties of Shatt Al-Basrah canal during study period

49

parameter Unit Max. Min Mean +SD
W.T. C° 30.0 17.8 23.8 5.7
pH - 8.9 7.3 8.48 0.26
Alkalinity mg /1 100.0 35.0 68.2 31.6
Turbidity NTU 334 9.0 18.1 3.8
TSS mg /1 39.0 20.0 29.0 7.8
TDS mg /1 5010 1930.0 3167.0 822
Sulfate mg /1 2102 1011.0 1569.0 450.0
Sulfide mg /1 28.2 20.0 24.0 3.6
Oil &Grease mg /1 43.0 5.0 22.3 3.6
Phenols mg /1 0.4 0.3 0.3 0.1
Nitrate mg /1 39.7 4.5 229 18.8
Phosphate mg /1 4.4 0.8 2.2 1.6
BODS mg /1 22.0 12.0 17.0 4.4
COD mg /1 473.0 302.0 368.5 56.5
Pb mg /1 14.5 10.3 12.6 2.1
Cu mg /1 11.8 11.1 11.5 0.3
Zn mg /1 43.4 243 34.7 8.0
Cd mg /1 4.4 3.8 4.5 0.7
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Fig.2: Monthly changes of some wastewater properties (Water temperature, pH,
Alkalinity, TSS, TDS and turbidity) within Basra oil refinery treatment system
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4- Conclusion

It appears that there were potential impact
of Basrah oil refinery discharge on Shatt
Al-Basrah canal because of some problems
in the treatment system that minimizes
hazardous  waste in the refinery
Improvement of operating procedures and
more efficient equipment are two types of
waste minimization practices that the
refinery could adopt .It is necessary to work
with individual facilities to determine the
specific activities they engage in, to
estimate the amount of waste they generate
and how it is managed ,and to assess the
minimization

current level of waste

practiced .
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Appendix 1:Comarison of wastewater in current study and Iraqi standard and USEPA

limitation.

Physic-chemical Current Study (Basrah | Iraqi Standard

NO. USEPA(2008
properties oil refinery discharge) | limits (2009) ( )

1 Temperature(C°) 26 35 30

2 pH 9.02 6.5-9.5 6.5 - 8.5

3 Alkalinity (mg/L) 73 - -

4 Turbidity (NTU) 25 10 -

5 TSS (mg/ L) 31 60 20

6 TDS (mg/ L) 4962 - 500

7 Sulphate (mg/ L) 1960 400 250

8 Sulfide (mg/ L) 29 - 0.5

9 Nitrate (mg / L) 0.02 50 10

10 Phosphate (mg /L) | 0.0014 3 3

11 0&G (mg/ L) 27 10 5

12 Phenols (mg/ L) 0.4 0.05-0.01 0.35

13 BOD 5 (mg/ L) 24 40 15

14 COD(mg/ L) 721 100 125

15 Pb (mg/ L) 0.014 0.1 0.1

16 Cu (mg/ L) 0.012 0.2 1

17 Zn (mg/ L) 0.041 2 5

18 Cd (mg/ L) 0.0062 0.01 0.005
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Effect of pH on hatching and survival of Larvae of common carp Cyprinus
carpio (Linnaeus, 1758)

Jassim H. Saleh ; Faleh M. Al- Zaidi ; Nawras A. Al- Faiz
Marine Scince Center - University of Basrah

Abstract

Artificial hatching of common carp eggs was fulfilled in Marine Sciences Center
hatchery. Fertilized eggs was taken from hatchery and was distributed in seven concentrations
of pH (4.5, 5.5, 6.5, 7, 8.5, 9, 9.5). The results show that segmentation of eggs begin in each
concentration especially in the critical concentrations (4.5, 5.5, 9 and 9.5). Then the eyes were
formed and other organs respectively. After 48 hours hatching occurs by 85% in all
concentrations. Hatched larvae were distributed on the same concentrations, survival rates of
larvae in concentrations ( 4.5, 5.5, 6.5, 7, 8.5, 9, 9.5) were 50% , 54% , 60% , 95% , 90% ,

20% , 0 respectively after 24 hours from hatching.

1- Introduction

pH of the water is one of the most
important environmental factors affecting
fish farming. Excessive acidification as well
to fish
development. According to EIFAC criteria

as alkalization are detrimental

(1971) water pH safe for fish ranges from
6.5 to 8.5. The effect of acidity on fish was
confirmed at first once by Dahl (1926). In
carp ponds temporary alkalisation may occur

during hot summer, usually due to algal

blooms, reaching sometime pH over 10.0
(Alabaster and Lloyd 1980).

Chemical parameters of water in lakes
and rivers regard that have effect on
organisms by any food of level in ecological
systems (Wright et al. 1975). Researchers
often interested in the impact of low and
high concentration of pH on the survival of
fish, especially salmon when there is a
significant loss of stock due to a low

concentration of pH in the rivers, west
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Norway (Munize et al.,1975). Leivestad and
Munize (1976) explained that the mortality
of fish is due to differences in ion balance,
and this happened due to the Ilow

concentration of pH in the water. The acidity

(low value of pH) can affect on
reproduction, the composition of
communities, growth and food choice

(Almer, 1972; Andersson, 1972; Beamish,
1974; Carrick, 1979). Also Milbrink and
(1975) that  the

development stages of eggs and larvae in the

Johansson noted
fish are most sensitive at low levels of pH.

The embryo stage was found to be
particularly sensitive in fish (Brown and
Sadler, 1989). Low pH leads to denaturation
of the hatching enzyme and subsequently to
and high

embryonic mortality as well as hatching

deformation of the embryos

delay in various fish species (Kwain and
Rose, 1985; Ingersoll et al., 1990). The aim
of this work is to study the effects of
different pH

development and survival rates of common

values on embryonic

carp larvae.

2-Materials and Methods

Three adult females and two males of
common carp Cyprinus carpio were selected
from aquaculture experimental station at the
Marine  Science  Center  (www.msc-
basra.com). Adults were transferred to the
fish hatchery, then were weighed. The

quantity of pituitary gland hormone was
estimated, which was injected in the adults
fish depended on weight of adults. The
standard quantity of pituitary gland
hormone, which inject in common carp for
artificial spawning (3-4 mg / kg weight of
fish). The quantity of hormone divided into
two injections. The first was 0.1 from total
quantity of hormone, and the second after 12
hours, the females was injected  with
(0.9) from total

hormone. At the next day the eggs were

residual quantity of
taken from females and put in plastic bowls

by dry
method. Then the fertilized eggs was washed

and fertilized by sperm of male

by fertilization solution for one hour. Then it
was towed by tannic acid. Seven different
concentrations of pH were supplied (4.5, 5.5,
6.5, 7, 8.5, 9, 9.5) and distributed these
concentrations in the flasks capacity 750
ml. This system ready for hatching by three
replicates for each concentration. Eggs was
flipped by air which provide by three pumps
instead of current of water (Fig. 1). The
fertilized egg were distributed to 100 eggs
for each replicate. The water temperature
was fixed to 24 ¢’. The same concentration
of pH were prepared in plastic basins ( 3
liters) to receive the hatched larvae. The
statistical analysis SPSS was used for data
analysis, and test LSD (Least Significant
Deference) to test the significant difference

between the treatments (P<0.05).
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Fig. 1. Photograph for system of the artificial hatching.

3- Results
Effect of pH on embryonic development
and larval hatching

Cell division of eggs began in all
concentrations after two hours of putting the
fertilized egg in different pH concentrations
was examined. After 24 hours the embryo
was formed until it reached to the stage of
eye formation and is clarity of heart beats
and the appearance of tail movement. Any
stoppage did not appear in embryonic
development at whichever stage in any
concentration of pH. The hatching occurs
after 48 hours. The hatching rate of larvae

was 85% 1n all concentrations .

Effect of pH on the survival rate of larvae

After the distribution of hatched larvae
on concentrations of pH which it used in
the experiment to observe the effect of these
different concentrations on the survival of
larvae during the next 24 hours. The survival
rates of larvae survival in pH concentrations
of4.5,5.5, 6.5,7, 8.5, 9 and 9.5 were 50%
54 % , 60% , 95% , 90% , 20% and 0%
respectively (Fig. 2). From statistical
analysis appeared that there is significant
differences in survival rates (p<0.05) among
most concentrations beyond pH 7 and 8.5 no
any significant differences was shown

(p>0.05).
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Fig. 2. Survival rates of common carp larvae after 24 hours from hatching

in Different pH concentrations.

4- Discussion

The pH regards one of the environmental
factors that have effect on some stages of
the life of fish, especially in the larval stage.
This study proved that the eggs of common
carp Cyprinus carpio exposed to different
concentrations of pH hatched at suitable
(85%).
When the hatched larvae were transferred to

time and with high percentage
the same concentrations of pH, showed
deferent survival rates. A higher specific
mortality rate often occurs immediately
following the period of strictly endogenous
yolk feeding, and during the period of first
exogenous feeding (Sifa and Mathias,
1987). As any environmental change can
lead to high mortality and it is consistent
with what the Claiborne and Heisler (1986)

said that any change in the pH of the fish
environment of fish have an impact on the
pH of blood plasma and this has a negative
effect can lead to mortality in fish larvae.
This happened when larvae of common
carp exposed to different concentrations of
pH. Also the results explained that the low
and high concentration of pH leads to
mortalities of many fishes larvae. While it
was noted by Brownell (2003) when he put
the fish larvae in different concentrations of
during 24 hours and observed ability to first
feeding. Where the larvae are sensitive
during the first four hours to nutrition in the
concentrations of the high pH. Our study
showed high mortality in larvae which
exposed to high pH (9 , 9.5). Reduced

oxygen consumption in fish exposed to
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alkaline water was observed by Murthy et
al. (1981), it resulted from difficulties in
oxygen uptake by gills and disturbances in
oxygen transport by blood. Similar changes
were observed by Jezierska (1988) in fish
exposed to alkaline environment. Damage
or covering with mucus of gill epithelium
and chloride cells may also result in
impaired ion exchange. Muniz et al. (1975)
reported  that

regulation, especially loss of sodium, were

disturbances in ionic

a direct cause of fish mortality. Also from
results noted high mortality in larvae when
displayed to low pH. Fish larvae sensitivity
begin in all levels of the low pH where it
harmful to them, especially in the lower
levels from 6.0. And the cause of
mortalities that obtain to fishes at low levels
of pH is the imbalance between the place
where the fishes live and the content of
body fluids (Wilson et al. 1999).
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Comparison of total hardness, calcium and magnesium concentrations in
drinking water (RQO), and municipal water with WHO and local authorities
at Basrah province, Iraq.
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Abstract

Different drinking water including RO (reversed osmosis water) and municipal water
where collected from ten principal locations at Basrah city through January, May and
December 2012, using three samples a month, to obtain the concentrations of total hardness,
calcium and magnesium ions, for comparison with Iraqi and WHO guidelines for drinking
water. Results showed a decrease of total hardness, calcium and magnesium ions in RO water
in comparison with permitted levels according to Iraqi and WHO guidelines. The average
concentrations of total hardness, calcium and magnesium for RO water were 19.5-60 ppm,
5.9-11.8 ppm and 4.4-13.9 ppm respectively. The municipal water gave high or acceptable
levels of hardness, calcium and magnesium ions in all study locations except Al Zubair region
which recorded low concentration of magnesium ions at municipal water compared to Iraqi
and WHO guidelines. According to the obtained results at the present study, RO water used
for drinking in Basrah city is not found suitable for health, due to the deficiency of calcium

and magnesium ions, such ions are demanded for human health.

Key word: RO water, hardness, calcium and magnesium, health, Basrah, Iraq.
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1- Introduction

Drinking water is considered as one
important topic that has been received a
great attention due to the high demand of
human consumption used daily, as water is
one essential element of life. The individual
daily demand from drinking water is 2 Liter
providing that average weight is 60 kg
according to climate, human activity and
society culture (Frewtrell and Bratram,
2001). The drinking water should be pure,
sterilized and s

suitable for human

consumption, and free from chemical
pollutants such as lead, arsenic and benzene.
Also should be free from microbiological
epidemic such as bacteria of cholera vibrio
cholera, hepatitis A virus and protozoa
parasites such as cryptosporidium parvum,
such microorganisms which are very
dangerous for human health (OECD, 2003).
Iraq is a part of arid and semi arid regions, it
suffer from deficient of pure water, so the
need for RO water is argent especially at the
southern part of Iraq. The important issue in
RO water lies in the deficiency of calcium
and magnesium elements. Calcium and
magnesium are both essential elements for
human health. Calcium is a substantial
component of bones and teeth. In addition, it
plays a role in neuromuscular excitability
(i.e., decreases , the proper function of the
conducting myocardial system, heart and
intracellular

muscle contractility,

information transmission and the

coagulability of blood (WHO, 2009).
Magnesium plays an important role as a
cofactor and activator of more than 350
enzymatic reactions including glycolysis,
ATP metabolism, transport of elements such
as sodium, potassium, and calcium through
membranes, synthesis of proteins and
nucleic acids, neuromuscular excitability and
muscle contraction (WHO, 2009). For all
these reasons and others, this study in
significant for Basrah citizens, because of
the people in Basrah drink RO water, which

is low in calcium and magnesium.

2- Materials and Methods
Different RO water

municipal ~ (governorate)

samples, and
water ~ were
collected from 10 populated regions with
high populations at Basrah city, namely:
Hartha, Abul Khaseeb, Jazaaer,

Junaina, Kebla, Khour Al Zubair, Tanuma,

Qurna,

Hyania and Al Zubair, through January, May
and December 2012, using triplicate samples
for each month. The water samples were
collected in polyethylene with 1 liter per
each sample. Samples were collected in cool
box, and transferred to the laboratory for
analysis. Titration methods were used by
titrating with Na2EDTA solution to measure
total hardness for calcium and magnesium
ions, according to APHA (2005).
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3- Results and Discussion

Table 1 and figures 1, 2 and 3 show
average concentrations of total hardness,
calcium and magnesium ions for RO and
municipal waters respectively, compared to
Iraqgi and WHO guidelines for drinking
water.

The present study showed a decrease
total of RO water
study,
compared to Iragi and WHO guidelines

in the hardness

substantially in all regions of
(Table 1 ,Fig. 1), the lower average of total
hardness 19.5 ppm at Junaina region, and the
highest value in at Qurna region 60 ppm.
Also, the present study documented that RO
water is low in calcium and magnesium in
all investigated regions. The reported results
gave 5.9-11.8 ppm and 4.4-13.9 ppm for
calcium and magnesium respectively.
Therefore, the recorded concentrations of
total hardness, calcium and magnesium ions
in RO water are less than, the excepted
according to the Iraqi and WHO guidelines
(Table, 1 ,Fig. 2,3). The difference in total
hardness,

calcium and  magnesium

concentrations in RO water may be
attributed to the process of desalinization
which remove the minerals from the raw
water, and without the introduction of
remineralization step. For the municipal
water, the averages for total hardness are
found within or higher than the proposed in

all study regions, except Al Zubair region

which gave hardness concentration lower
than the permitted levels, according to Iraqi
and WHO guidelines (Table, 1 and Fig. 1).
Also, the municipal water showed higher
concentrations than reported for calcium and
magnesium ions, except for Qurna, Jazaair
and Hyania regions; as those were within the
permitted levels. Al Zubair region gave
lowest concentration for municipal water
compared to Iragi and WHO guidelines
(Table, 1, Fig. 2,3). The high concentrations
of hardness, calcium and magnesium ions
particularly in municipal water is due to the
presence of these elements in water sources
that taken from these regions (Moyel, 2010).
Also, it is due to the low efficiency of the
purification stations, which are contributed
substantially for elements removals from
water supplied in these regions.

Since early 1960’s, epidemiological
studies in many countries all over the world
have reported that soft water (i.e., RO water)
and water low in magnesium are associated
with increased morbidity and mortality from
cardiovascular disease (CVD) compared to
hard water and water high in magnesium
(Sauvant and Pepin 2002; Donato et al
2003; Monarca et al. 2003. Recent studies
also suggest that the intake of soft water, i.e.
water low in calcium, may be associated
with higher risk of fracture in children (Verd
1992),

neurodegenerative diseases (Jacqmin et al.

Vallespir et al. certain
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1994), pre-term birth and low weight at birth
(Yang et al. 2002) and some types of cancer
(Yang et al. 1997, Yang et al. 1998). In
addition to an increased risk of sudden death
(Eisenberg 1992; Bernardi et al. 1995;
Garzon and Eisenberg 1998), the intake of
water low in magnesium seems to be
associated with a higher risk of motor
neuronal disease (Iwami 1994),
pregnancy disorders (so-called
preeclampsia) (Melles & Kiss 1992), and
some types of cancer (Yang et al. 1999a;
Yang et al. 1999b; Yang et al. 1999c; Yang
et al. 2000). More studies have provided
additional information about minimum and

et al.

optimum levels of minerals that should be in
demineralised water, Based on this studies,
various researchers have recommended that
the following levels of calcium, magnesium,
and water hardness should be in drinking
water: For magnesium, a minimum of 10
mg/l (Novikov et al. 1983; Rubenowitz et al.
2000) and an optimum of about 20-30 mg/l
(Durlach et al. 1989; Kozisek 1992); for

calcium, a minimum of 20 mg/l (Novikov et

al. 1983) and an optimum of about 50 (40-
80) mg/l (Rakhmanin ef al. 1990; Kozisek
1992); for total water hardness, the sum of
calcium and magnesium should be 200 to
400 mg/l1 (Plitman et al. 1989; Lutai 1992;
Muzalevskaya et al. 1993; Golubev and
1994).  When

concentrations of total hardness, calcium and

Zimin comparing the
magnesium ions in drinking water in the
study with the

proposed by researchers above, we find that

current concentrations
RO water used for drinking in Basrah city is
not suitable from health, due to the
deficiency of calcium and magnesium ions,

such ions are demanded for human health.
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Table 1: Average concentrations of total hardness, calcium and magnesium in drinking
water (RO), and municipal water in comparison with Iraqi and WHO guidelines.
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Fig. 1 : Average concentrations of total hardness in drinking water (RO), and municipal
water in comparison with Iraqi and WHO guidelines
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Fig. 2 : Average concentrations of calcium in drinking water (RO), and municipal water
in comparison with Iraqi and WHO guidelines
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Fig. 3 : Average concentrations of magnesium in drinking water (RO), and municipal

water in comparison with Iraqi and WHO standards.

4- Recommendations

To guarantee the lower permitted
concentrations of calcium and magnesium
ions in drinking water according to Iraqi and
WHO guidelines, the following points are
recommend:

1- Formulation of limited laws
concerning water treatment and technology
for decreasing calcium and magnesium in
drinking water (such as RO water) to
maintain the contents of calcium and
magnesium within healthy limited ranges.

2- For the use of RO for drinking, the
amounts of mineral contents has to be
adjusted by using filter containing calcium
carbonate or passing carbon dioxide in water
or addition of calcium compounds, such as

lime water (calcium hydroxide), which is

added directly to the water. Unfortunately,
such additions will increase the magnesium
ions slightly. Therefore, a filter should be
developed using calcium carbonate and
magnesium carbonate or calcium carbonate
and magnesium oxide to adjust the amounts
of calcium and magnesium together.

3- The ratio of calcium to magnesium
should be maintained at 1:2 calcium to
magnesium.

4- Increasing the medical awareness for
society and attention to educate people for
the importance of mineral containing water,
such as bottles containing calcium and
magnesium ions, instead of drinking the
available RO waters, which do not contain
of calcium and

the accepted levels

magnesium ions
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Abstract
The communities of emergent macrophytes and environmental factors were studied in four
sites of East Hammar marsh (Harer, Al-Sadda, Al-monthory and Burka)during January to
December of 2010. This research aimed to identify possible present and past data of some
environmental factors and human activities in the surrounding land-use. Quantitative data
were collected on emergent macrophytes density, vegetation cover, biomass and their
relationships with environmental factors and human activities(cutting and grazing processes).
Three different

Schoenoplectus litoralis were dominated in East Hammar is subject to many anthropogenic

perennial species Typha domingensis, Phragmites australis and

activities and impact of human toward emerged plants vegetation cover and biomass was

more than changing in water quality of the marsh.

Key word: emergent macrophytes, water quality, human impact, East Hammar marsh

1990; Toivonen and Huttunen, 1995).

Emergent macrophytes grow in the littoral

1- Introduction

Macrophytes  species are of crucial

importance in aquatic ecosystems as they
serve ecological roles in their environment
(Gouder and Mahy,2004),

determining water quality, quantity and

such as

providing a structured habitat (Arts et al.,

region of the most wetlands and they are
biologically and ecologically adapted to a
variety of aquatic ecosystem(Sculthorpe,
1985). Some environmental conditions such

as water depth, clarity, pH, salinity or



Dunya A.H. Al-Abbawy et al. Marsh Bulletin 8(1)(2013) 76-91 71

temperature influencing both the distribution
and aquatic macrophytes productivity
(Madsen et al.,2001; van Geest et al.,2005).
However, aquatic plants have large
distributional ranges.

The vegetation cover is a useful tool for
monitoring the condition of the water surface
and the health of wetland. Human population
growth and its associated activities have
altered the landscape, hydrologic cycles,
and the flux of nutrients essential to plant
growth at accelerating rates over the last
several centuries. Humans have had a major
impact on the earth's waterways: rivers,
lakes, oceans. The detrimental effects of
human activities are starting to become
apparent. One such location where this is
evident, is East Hammar marsh. Many
authors had

recorded diverse aquatic

macrophytes in previous studies of this

marsh  (Alwan,2006; IMRP,2007; Al-
Abbawy,2009;  Al-Abbawy and  Al-
Mayah,2010). Al-Abbawy(2009) studied

E.Hammer in details for the period extended
to 24 months began from November 2006
including water quality and macrophytes
assemblage.

The aims of this paper are:

-To bring out changes in emergent
macrophytes vegetation cover and biomass.
-Assessment of water quality status.

-To compare present data with past data of

Al-Abbawy 2009.

2- Material and methods
Study site

East Hammar marsh is a tidal freshwater
marsh which is the largest lakes in the
southern Iraqi marshes. Diverse aquatic
plants included emergent, submergent and
others consist the marsh landscape. Four
sites were chosen in East Hammer marsh
named (1)Harer, (2)Sadaa, (3)Manthori and

(4)Burga (Figure 1).

Plant samples and analysis

Plants were sampled during January to
December 2010 in four sites of the tidal
marsh E. Hammar. Assessment and analyses
of the emergent plant communities were
based on transect method using randomly
1964),
within each plot a square of Im « Im at

sampling  plots(Braun-Blanquet,
every meter mark was situated at random ,
ten transects were established and is listed
the species present in each quadrate. After
sampling, the samples were taken to the
laboratory for confirmative identification
and deposited in Basra
Herbarium (BSRA). The

identified based on Flora of Iraq(Townsend
and Guest, 1968; Townsend and Gest,1985).
Each site was

University

plants were

monitored to detect the
of the

communities. Biomass was determined by

biomass emergent macrophyte
harvest , Five permanent blocks around each

study site were chosen for the dominant
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species by using quadrates 1x1 m” separated
by 20m were randomly chosen at July
2010(Peak of biomass) from each block.

Environmental analysis

In each site, estimation of some
parameters by monthly monitoring of water
depth(cm),Dissolved Oxygen(DO) mg/l, pH,
conductivity pS/cm(EC) and

nutrient mg/l (Nitrate and Phosphate).

electrical

Wiain
Chalfull
Dirsiin

Euphrales
L1
Nasiriveh

IRAQ

The Historic Extent of the
Southern Marshlamds

Statistical analysis

Examination of wvariation in the
density of emergent macrophytes among
study sites. The wvalues were computed,
analyzed and presented as mean + standard
deviation. = Regression  analysis  was
conducted to determine spatial and temporal
correlations between locations and seasons
respectively. Differences were regarded to
be significant at 95% confidence limit (p <

0.05).

Figurel: Map of study area

3-Results
This

physico-chemical parameters and inorganic

study provides data on the

nutrient load of water of East Hammer

marsh. The figures 2&3 and table 1 showed
the seasonally changes in water depth, that
varied between 40-300 cm. Dissolved

Oxygen values were ranged between 4.54 to
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11.2 mg/l, with mean 7.57+1.3 mg/l. The
variation in pH values at each season for
study area ranged from 7.02 to 8.4, the
values of the pH reached top during the
summer months and least during winter
months.

Seasonally rate of change in the values
of electrical conductivity among the stations
ranged between 4630-7600 pS/cm and mean
of 6075+366 uS/cm. Contrast, quarterly and
a clear distinction between the stations,
reached to top during the summer months
and least during winter months . It was clear
that the highest values for nitrate were
during the winter season and the least of
which was during the summer season. There
were significant difference among different
seasons in the means of NOj3 (P<0.05).
Results of the

parameters during present and past are

assessment of some

presented in table 1.
It was clear that the values of conductivity
and nutrient were higher in present study
than the past data.
Emergent Macrophytes

Table 2 shows a list of notable emergent
aquatic plants that have been recorded

during environmental survey in E. Hammar

marsh, the count of three common species

returns to three different families. Noticeable

variations in the rates of quarterly
percentages of vegetation cover in the
stations of the study (figures4,5 and 6), the
highest values of vegetation were recorded
in summer season. The highest values of
Phragmites community vegetation at the
station 2, while the communities of Typha
and Schoenoplectus in the station 4. Highly
significant  relationships(P<0.05)  were
recorded among vegetation, density and
plant height for both Phragmites australis
and Typha domingensis , while only
vegetation cover-density relationship was
significant for Schoenoplectus litoralis.
Biomass values were varied between species
and stations. The highest values record in
Typha reached 356 g/m2 followed by
Phragmites and Schoenoplectus respectively.
Figure 7 explains that the biomass of
emergent aquatic plants in E. Hammar marsh
were lower than that of past data, while
figure 8 showed a weak relationship between

cover and biomass of studied plants.
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Figure 2(A-C): Box plot comparisons of East Hammar marsh seasonal conditions of
water depth(cm), DO(mg/l) and pH.
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Figure3(A-C): Box plot comparisons of East Hammar marsh seasonal
conditions of conductivity(uS/cm), NO3(mg/l) and PO4(mg/l).
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Table 1: Annual mean of some water parameters of present and past data for East
Hammar marsh.

Pareameter Unit Present data Past data
(Al-Abbawy,2009)
DEPTH cm 107.95 113.8

DO mg/l 7.57 10.4

pH - 7.54 8.8

EC pS/cm 6076 4280

NO3 mg/1 0.25 5.9

POy mg/1 3.20 0.7
Table 2: Occurrence of emergent aquatic plants in different stations of East Hammar

marsh during 2010 .
Station 1
Station 2 Station 3 Station 4
Month .
(Harer) (Sadaa) (Manthori) (Burga)

January Ph. | Ty. | Sch. | Ph. | Ty. | Sch. | Ph. | Ty. | Sch. | Ph. | Ty. | Sch.
February + + + + + + + + + + + +
March + + + + + + + + + + + +
April + + + + + + + + + + + +
May + + + + + + + + + + + +
June + + + + + + + + + + + +
July + + + + + + + + + + + +
August + + + + + + + + + + + +
September + + + + + + + + + + + +
October + + + + + + + + + + + +
November + + + + + + + + + + + +
December + + + + + + + + + + + +

Ph : Phragmites australis , Ty : Typha domingensis and Sch : Schoenoplectus litoralis
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Fig. 4: Percentage of cover vegetation, density and height of Phragmites australis in
different stations of E. Hammar marsh during 2010.
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Fig. 5: Percentage of cover vegetation, density and height of Typha domingensis in
different stations of E. Hammar marsh during 2010.
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Fig.6: Percentage of cover vegetation, density and height of Schoenoplectus litoralis in
different stations of E. Hammar marsh during 2010.
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Figure 7: Variation of biomass among different species of common emerged plants in
E. Hammar marsh during summer 2010.
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Figure 8: Variation of biomass and cover vegetation of common emerged plants in E.
Hammar marsh during summer 2010 and summer 2006-2007.

4- Discussion

Wetland phenomenology is partially
defined by plants and animals in residence,
but a biotic factors are also crucial in
depicting the entirety of the habitat. This
study provides data on the physic-chemical
parameters and inorganic nutrient load of
water in East Hammar marsh. Water depth
is a factor which segregates populations.
According to different authors explained
tolerance of emerged macrophyte to
changing in water levels (van der Valk et

al., 1994; Al-Hilli, 2009). Grace and Wetzel
(1982) reported that Typha species can

grow in well in deeper water (50-115cm)
because of its taller leaves and larger
rhizome storage system. Grace and Wetzel
also suggest that Typha can grow in shallow
water. Dissolved-* oxygen is considered a
primary indicator of the quality of natural
water because most aquatic forms of life
need oxygen to survive. The values of
dissolved oxygen was significantly lower
(p=0.05) during the present study season
compared to data before 2010 seasons (Al-
Abbawy, 2009). The lower dissolved
oxygen also implies that the marsh was

polluted compared with past data.
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Domestic, agricultural, and waste discharge
into the marsh directly and indirectly from
Shatt Al-Arab River which is a usual
practice in this areas. Severity of local
declines in dissolved oxygen concentration
varies with the waste loading in the marsh.
The accumulation of litter increases the
amount of organic matter in the wetland.
Organic matter provides sites for material
exchange and microbial attachment, and is
another source of variability of dissolved
oxygen among months and sites.

Aquatic organisms are affected by pH
because most of their metabolic activities
are pH dependent and optimal range for
sustainable aquatic life is pH 6.5 — 8.2
(Wang et al., 2002; Murdoch et al., 2001).
Results of the present study showed
existence of minor differences among
stations and seasons in the slight alkalinity
values of pH. Values of electrical
conductivity (EC) are a measure of
dissolved salts in the water. The highest
value of EC were in July of 2010, this may
due to salts from Shatt Al-Arab that
affected by Persian Gulf, evaporation and
evapo-transpiration.

In general, human disturbance in areas

adjacent to marsh had the greatest impact

on the marsh. The accumulation of such

contaminants as one of human impacts can
result in changes in structure, function, and
processes and alteration in the floral
composition can be detected. The shorter
turnover time associated with herbaceous
vegetation perhaps partially accounts for the
greatest impacts being detected in
depressional marshes (Reiss et al., 2009).
The complex environments of the tidal
marsh contain a variety of living resources
that are ecological and commercial assets.
The plants require a delicate balance among
the dynamic physical and chemical
processes that alter their habitats and affect
their distribution. Changes in macrophyte
community structure and composition have
also been noted through the direct physical
impact of cattle trampling wetland
vegetation and soil disturbance and to
selective grazing by cattle, this was also
noted by Jansen and Healey(2003); Coles-
Ritchie et al.(2007); van Oene et al.(1999)
and Vulink et a/.(2000).

The composition of the emerged
aquatic plant community and the changes
that result from human activities can be
used as sensitive indicators of the biological
integrity of  wetland ecosystems.
Aggressive, fast growing species such as

cattail (Typha spp.), and other clonally



Dunya A.H. Al-Abbawy et al. Marsh Bulletin 8(1)(2013) 76-91 87

species may eventually come to dominate
the macrophyte community. The species
composition of East Hammar marsh was
dominated by the common reed Phragmites
australis, followed by bulrush
Schoenoplectus litoralis and less dense of
the cattail Typha domingensis . The site-
specific environmental variables affect
species composition. Plant diversity was
decreased as conductivity increased. Similar
results were observed by Herault and
Thoen(2009), who found a negative
relationship of hydrophyte species richness
with electrical conductivity. Phragmites is
especially common in alkaline and brackish
(slightly saline) environments (Haslam,
1972). Salinity and depth to the water table
are among the factors which control
the distribution and performance of
Phragmites. Maximum salinity tolerances
vary from population to population;
reported maximum range from 12
ppt(1.2%) in Britain to 29 ppt in New York
State to 40 ppt on the Red Sea coast
al.,1983).

normally lose more

(Hocking et Dense stands

water  through
evapotranspiration than is supplied by rain
(Haslam,1970). However, rhizomes can

reach down almost 2 meters below ground,

their roots penetrating even deeper,
allowing the plant to reach low lying
ground water(Haslam,1970). Assessment of
Phragmites , Typha and Schoenoplectus
spreading, quantitative measurements were
made for percentage of aerial cover, stem
density and culm height, especially at the
periphery of the stand. Seasonal data were
compared to detect if the colony is
expanding and the stand gaining vigor.
Cutting has been used for its importance
as food for cattle. If cut just before the end
of July, most of the food reserves produced
that season are removed with the aerial
portion of the plant, reducing the plant’s
vigor. This regime may eliminate a colony
if carried out annually for several years.
Grazing is other methods that have often
been used to reduce stand vigor(Howerd et
al.,1978).

rhizomes and reduce vigor. This regime

Grazing may trample the
may eliminate a colony if carried out
annually for several years. Grazing is other
methods that have often been used to reduce
stand vigor(Howard et al.,1978). Results of
biomass showed that one factor influencing
productivity of Typha biomass is that of
plant density. Density has an impact on the

plant canopy and hence, the stand’s
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efficiency as a solar collector. Density also
influences the degree of competition from
other plants. Another factor that increased
the plant biomass is the accumulation of
such contaminants such as nutrient that can
result in changes in structure, function, and
processes and alteration in the floral
Boyd(1971)

significant increase in density, shoot height

composition. found a
and aboveground yield with increasing
fertility levels. It can be concluded that
emerged aquatic plants of E. Hammar
marsh may susceptible to degradation if
subjected to continuous hydrological
changes and pollution inputs. The activity
that can impair E. Hammar marsh
vegetation was grazing by domestic animals

and human activities.
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