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et al., 2015).

Aquatic macrophytes play main role in

equilibrium in water body and in maintaining

the aquatic system. The aquatic plants main-

tain high tolerance to high levels of heavy

metals and accumulated them in very high

concentration (Begum and Krishna, 2010; Zu-

rayk et al., 2001; Cardwell et al., 2002). Many

studies deal with the concentration and accu-

mulation of heavy metals in water and aquat-

ic macrophyta and used these plants as bioin-

dicator of heavy metals pollution (Kara, 2005;

El-Bouraie et al., 2010; Voica et al., 2012;

INTRODUCTIONINTRODUCTION
Heavy metals have become the first source

of environmental pollution, and these heavy

metals are difficult to remediate and accumu-

lated in toxic concentrations (Malar et al.,
2014). 

Heavy metals might be produced from

rocks,  soils  and  sediments as natural sourc-

es, but mainly  originated  from  industrial ac-

tivities (El-Bouraie et al., 2010). The existence

of heavy metals in aquatic environments

causes  serious  negative impacts on plant

and animal  life (Akpor et al., 2014; El-Amier
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ABSTRACTABSTRACT

Some heavy metals including; Co, Cu, Cd, Pb and Fe were measured in water and roots,
shoots and leaves of three aquatic macrophyte species namely; Phragmytes australis, Potomoge-
ton pectinatus and Ceratophyllum demersum to evaluate the degree of pollution in Euphrates
River during Mar. 2012 to Feb.2013. Concentration of the studied heavy metals in dissolved and
particulate phases ranged between (76-137.75 µg/l & 582-749.5 µg/g) for Fe, (0.91-2.21 µg/l &
12.02-17.33 µg/g) for Cu, (1.54-4.30 µg/l&9.74-12.6 µg/g) for Cd, (0.85-2.66 µg/l & 0.00-0.41
µg/g) for Co and (4.83 – 7.92 µg/l & 0.41-0.7 µg/g) for Pb, respectively. The highest concentra-
tion of heavy metals was detected in submerged and leaves of aquatic macrophytes. The results
showed that the heavy metals concentration in Euphrates River were within the permissible lim-
its with significant local heavy metal pollution, and the heavy metals concentration in macrophy-
tes were remarkably high but varied among plants species.
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plants were collected from study sites. Heavy

metals were analysed in two phase of water

(dissolved & particulate), dissolved heavy met-

als was measured according to APHA (2003)

and particulate phase according to Sturgeon

et al. (1982). Heavy metals in water measured

by using Flame Atomic Absorption Spectro-

photometer FAAS (model SHIMADZO, AA-

7000, Japan).

Aquatic plants samples were collected from

the same site and kept in polyethylene bags

and transported to lab. All samples dried and

digested according to Orson et al. (1992). Fi-

nally, heavy metals measured by FAAS (model

SHIMADZO, AA-7000. Japan).

Malar et al., 2014; Hassan et al., 2010 ; Sal-

man et al., 2010; Salman and Hussain, 2012;

Salman et al., 2015).

The aim  of  this study is to determinate

the spatial and temporal variation of some

heavy metals and accumulation of them in

water and  some aquatic  macrophytes  in

Euphrates River  (Al-Abasyia branch ), middle

of Iraq.

MATERIALS AND METHODSMATERIALS AND METHODS
The studied area was about 32 km repre-

sented by four sites along Euphrates River

(Al-Abbasyia branch) during Mar. 2012 to

Feb. 2013. Samples of water and aquatic

Fig. (1) : Fig. (1) : Map of Iraq showing Euphrates River and Al-Abasyia branch
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2012. Cu and Cd expressed the highest value

(17.33 and 12.78 µg/g) in February 2013,

while, the lowest value (12.02 and 9.74 µg/g)

were obtained in May and September 2012,

respectively. On the other hand, Co expressed

the highest value (0.41 µg/g) in November

2012, while the lowest value (0.01 µg/g) was

recorded in May and September 2012.

The result showed the concentration of

heavy metals in particulate phase was higher

than their concentration in the dissolved

phase may be due to the increase of particu-

late matter which include living and non-

living components (El Bouraie et al., 2010) or

to drifting of particulate matter from catch-

ment area , effluent of sewage and industrial

and agriculture wastes (kara, 2005). Heavy

metals in particulate phase effected by many

physical and chemical properties of water

such as temperature, pH, salinity, organic

matters and water velocity (Karaer et al.,
2013).

Aquatic systems are more sensitive to pol-

lution by heavy metals than terrestrial ones

(Malar et al., 2014), Aquatic macrophytes are

well known in concentrating and accumulat-

ing heavy metal in aquatic system (Kara,

2005). The concentration of heavy metals in

different parts of three species of aquatic

plants are listed in Tables (1- 5).

RESULTS AND DISCUSSIONRESULTS AND DISCUSSION
The concentrations of heavy metals are il-

lustrated in Figure (2). The highest concentra-

tion of heavy metals Fe (137.75 µg/l), Cu

(2.21 µg/l), Co (2.66 µg/l) and Pb (7.96 µg/l)

were recorded in February 2013, whereas Cd

expressed the highest value (4.30 µg/l) in July

2012. On the other hand, the lowest value

was recorded in March (76.0 and 1.54 µg/l)

for Fe and Cd, in April (0.85 and 4.83 µg/l) for

Co and Pb, but Cu (0.91 µg/l) in September

2012, respectively. The results showed a sig-

nificant variation among different months,

this variation may be due to many factors

such as water flow, waste water discharge,

temperature run off pesticides and pollutants

from  adjecte  area  (Abdel-Baki, 2011; Sal-

man and Hussain, 2012). This study recorded

high concentration of heavy metals during

winter while they  recorded  low concentration

during summer may be  due  to  a variations

in many properties  of  water such  as  tem-

perature,  pH (Li et al., 2013) or to amount  of

particulates (Faragallah et al., 2009) and  the

density of phytoplankton (Atici et al., 2008).

The concentrations of particulate heavy

metals are shown in Figure (3). The highest

concentration of particulate phase Fe (749.50

µg/g) and Pb (0.70 µg/g) were recorded in

January 2013, whereas the lowest value

(582.0 and 0.41 µg/g) were analyzed in July
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Fig. (2) :Fig. (2) : Concentration of some heavy metals in dissolved phase of water in study sites
during Mar. 2012 – Feb. 2013.
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Fig. (3) :Fig. (3) : Concentration of some heavy metals in particulate phase of water in study
sites during Mar. 2012 – Feb. 2013.
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g) for root, stem and leaves were observed in

June, August and March, respectively. How-

ever, Ceratophyllum demersum expressed the

highest concentrations (15.55µg/g) for leaves

in January. 2013. But the stem showed the

highest content (20µg/g) in May and Novem-

ber, 2012 (Table 1).

The highest Cu concentration (16.55 and

16.5 µg/g) was recorded in rhizome and stem

of Phragmitus australis, respectively in Sep-

tember, April, 2012, whereas the leaves ex-

pressed the highest value (15.5µg/g) in Febru-

ary. 2013. In case of Potamogeton pectinatus

the highest value (28.75, 20.65 and 24.5 µg/

Table (1) : Table (1) : Cu (µg/g) concentration in the parts plant during study 2012-2013 in four sites.

* The values are the mean of those recorded in the 4 sites .
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µg/g) for root, stem and leaves were observed

in September, November, 2012 and January

2013, respectively. However, Ceratophyllum

demersum expressed the highest concentra-

tions (38.375 and 47.625 µg/g) for stem and

leaves in January. 2013.

 

The highest Co concentration (15.06 and

7.72 µg/g) was recorded in rhizome and stem

of Phragmitus australis, respectively in Octo-

ber, 2012, whereas the leaves expressed the

highest value (7.57µg/g) in November, 2012.

In case of Potamogeton pectinatus the highest

value (7.63, 7.45 and 7.96 µg/g) for root, stem

and leaves were observed in October, March,

2012 and January 2013, respectively. Howev-

er, Ceratophyllum demersum expressed the

highest concentrations (7.30µg/g) for stem in

June, 2012. But the leaves showed the high-

est content (7.92µg/g)  in  August, 2012 (Table

4).

The highest Pb concentration (0.77µg/g)

was recorded in rhizome and stem of Phrag-
mitus australis, respectively in September,

July, 2012, whereas the leaves expressed  the

highest  value (7.64µg/g) in January. 2013. In

case of  Potamogeton  pectinatus the highest

value (13.20 and 17.78 µg/g) for root and

leaves in May, 2012  whereas stem expressed

the highest value (15.66 µg/g) in February,

2013, Ceratophyllum demersum expressed

the highest  concentrations (3.32, 3.95 µg/g)

for stem and leaves  in  January,  2013  (Ta-

ble 2).

The highest Cd concentration (33.45 and

34.8 µg/g) was recorded in rhizome and stem

of Phragmitus australis, respectively in Febru-

ary, 2013 whereas the leaves expressed the

highest value (37.98µg/g) in November, 2012

(Table 3). In case of Potamogeton pectinatus
the highest value (48.375, 38.375 and 38.05
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Table (2Table (2) : ) : Pb (µg/g) concentration in the parts plant during study 2012-2013 in four sites.

* The values are the mean of those recorded in the 4 sites.

Table (3) :Table (3) : Cd (µg/g) concentration in the parts plant during study 2012-2013 in four sites.

* The values are the mean of those recorded in the 4 sites .
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Table (4) : Table (4) : Co (µg/g) concentration in the parts plant during study 2012-2013 in four sites.

* The values are the mean of those recorded in the 4 sites .

Table (5) : Table (5) : Fe (µg/g) concentration in the parts plant during study 2012-2013 in four sites.

* * The values are the mean of those recorded in the 4 sit .
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due to many factors affected on  them  such

as  biomass,  morphology , growth form , wa-

ter quality, etc. (Mishra et al., 2007). The re-

sults showed that macrophyte species C. de-
mersum have the  ability  to  accumulate the

heavy  metals  more than other  species. Hyp-

er accumulator plants represent a resource

for Phytoremediation  of  metal  polluted sites,

as they can tolerate uptake high  levels  of

certain heavy metals that  would  be  toxic  to

most organisms  (Meagher and Heaton, 2005).

CONCLUSIONCONCLUSION
The results showed that the heavy metals

concentration in Euphrates river (Al- Abasyia)

were mainly within the permissible limits ac-

cording to criteria EPA , 1995 and WHO,

1995, However , significant local heavy metals

pollution problems were recorded. The heavy

metal concentrations in the river's macrophy-

tes were remarkably high, but varied among

plants species. Our results suggest that use

some species of macrophytes as bioindicator

to monitoring the heavy metals pollution in

Euphrates River.
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اĠلخص العربى

تراكم بعض اĠعادن الثقيلة فى اĠاء والنباتات اĠائية فى نهر الفرات

جاسـم محمـد سليمـان١            ياســـر أحمــد الأمــير٢
شيمــاء جبـــار هــــادى٣

١قسم بيولوجى – كلية العلوم  – جامعة بابل – العراق

٢قسم النبات – كلية العلوم – جامعة اĠنصورة – مصر

٣قسم بيولوجى - كلية العلوم  – جامعة الكوفة – العراق

ģ قيـاس بعض اĠـعادن الثـقيلـة وتشمـل الكوبـلت والنحـاس والكـادميوم والـرصاص والحديـد في اĠاء وكـذلك فى الجذور و السـيقان والأوراق

لـثلاثة أنـواع من النـباتات اĠـائيـة وهي: البوص  Ē Phragmytes australis علاق  Potomogeton pectinatus ونخـشوش الحوت

 Ceratophyllum demersum لتـقيـيم درجة الـتلـوث في نهـر الفـرات من مارس  2012 إلى فـبراير ģ .2013 تـقديـر تركـيز اĠـعادن

0.91- ) Ē(137.75 - 76 ميكروجرام / لتر و  749.5 – 582 ميكروجرام / جرام) للحديد ěالثقيلة الذائبة والغير ذائبة حيث تراوحت ب

 2.21  مـيـكـروجـرام / لـتر و  17.33 – 12.02 مـيـكـروجـرام / جـرام) لـلـنـحاسĒ ( 4.30-1.54 مـيـكـروجـرام / لـتر و 12.6 – 9.74

ميكروجـرام / جرام) للـكادميوم Ē ( 2.66 - 0.85 ميـكروجرام / لتر و 0.41 – 0.00 مـيكروجرام / جـرام) للكوبلت و (7.92 – 4.83

ميكروجرام / لتر و 0.7 - 0.41 ميكروجرام / جرام) للرصاصĒ على التوالي. ģ تعě أعلى تركيز للمعادن الثقيلة في أوراق النباتات اĠائية

اĠـغمورة. وأظهـرت النتائـج أيضا أن تركـيز اĠعادن الـثقيلـة في نهر الفـرات كانت ضمن الحدود اĠـسموح بهـا محليـاĒ هذا بالاضافـة الى أن تركيز

اĠعادن الثقيلة في النباتات اĠائية عالى بشكل ملحوظ ولكن يختلف بě الأنواع النباتية.
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