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ABSTRACT

Seasonal variations of trace elements Cd, Cr,
Fey Mn, Ni, pb, V and Zn have been determined in
five aquatic vascular plants : Nymphoids indica,
Eeratophvllum demersum, Potamogeiton lucens ©

Vallisneria spiralis and Potamogeton
perfoliatus from Al-Hammar marsh, - sediments

sample was also analysed. ¢

It was found that highest' concentration of Fe
(2.93 ug/g} in N. indica, Cr, pb and In (2.83,
l1.66 and 0.26 ug/g respectively)in p lucens, Cd
(1.43 ug/g) in VY. spiralis and Mn, Ni and V(Z2.9,
2.82 and 1.26 ug/qg respectively ) in P
perfoliatus . Thid variations, in the element
concentrations were attributed to several factors,
‘including  fluctuations in element inputs, and in
hydrochemical and geochemical characteristics of
the water and sediments, as well as, these are
receives different wastes via Euphrates river to
the marsh .

INTRODUCTION , . . _

The aquatic environment has been polluted by g@ffluent ‘wastes
containing trace elements from civilian activities. These
inputs arise from various treated or untreated municipal ,:
industrial and agricultural wastes as well as inputs from the
atmosphere (Abaychi % Mustafa, 1988). Several organisms have
been employed to monitor the concentrations of different.
poliutants in the aqguatic environment. An organism should
possess certain characteristice in order to be qualified as a
bio-indicator. These characteristics have been reviwed by
sevearal authors, such as Farringtoniet al. (1983} and ébaychi &
Mustafa (1988). :

Agquatic vascular plants (AVPS) are useful indicator:
organisms for pollution monitoring studies (Sculthorpe, 1947).
In aquatic environment , trace element concentrations in plants,
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are used frequently to locate point source discharges (Boyad,
1970; Hutchinson, 19755 Welsh % Denny, 1980; Sridhar, 19284).
The aim of the present study is to investigate the seasonal
fluctuation of trace elements (Cd, Cr, Fe, Mn,NLF*;V and Zn) in
five aguatic vascular plants : Nymphoids indics, Ceratophyllum
demersum potamogeton lucens, Mallisneria spiralis and
Potamogeton perfoliatus in the Al-Hammar marsh, south of Irag.

STUDY AREA

The marsh region is situated in the southern basin of the
Tigris and Euphrates rivers, with a maximum length of about 210
km and a width of 170 km and a total area of about 35000 km and
is covered by water at the time of peak flood . The seasonal
flood cycle of both river reaches a peak between April and May”
while the water reaches minimum levels in October (Van der
-Leeden, 1973)., The Euphrates disperses through numerous
channels and eventually drains into the largest marsh Al-
Hammar. Most of the open water evaporates and only part is
discharged via the Shatt Al-Arab into the Arabian Bulf (Anon,
1975). The daily mean (30 Years )temperature is between 12.4° ¢
at January and 33.% C at August and salinity range from 1.5 ~°
2.8 %. The annual maan of rain fall lies between 84~294 mm (Al-
BSaadi et al ., 1981 ; Al-Mousawi % Whitton, 1983; Antoine ,
1984). .

Little is known on the plant ecelogy of the marshes in  Irag
(Al1—-Hilli, 1977; Al-Saadi & Al-Mousawi, 1988} , and only
slightly more on the limnological parameters (Al-Saadi et al.,
1981; Al-Mousawi & Whitton, 1983 ; Ontoine, 1984). Abaychi &
"Al-Obaidy (1987) and Al-Baad et al. (in press) studied only the
distribution of trace element concentrations in AVPSs at  south
of Iraq.

MATERIALS AND METHODS

Plant samples were collected seasvally between summer 1986
and spring 1987 from Al-Hammar marsh (Fig. 1}. Sediment samples
were taken on one oceasion during winter 1987. Plant were
washed several times with marsh water at the collection site to
remove as much epiphytic material as possible, squeezed gently
and placed in polyethylene bags. Upon reaching laboratory ,
leaves from AVPE were rin§ed thoroughly with deidnized
distilled water, dried at 105 C and ground with agate mortar..
Trace elements were extracted by digestion of 1g dry weiht
plant according to the procedure described by Goldberg st a1 .
{1983) in which cold extracthion by HNDX of triplicate samples,
followed by evaporation to near dryness. The extraction was
completed by adding Z2: mixtures of HNOIZ and HCIONI  and
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evaporation to near dryness . The residue was then dissolved

with o.5N HNO3. Sediment samples were obtained by mean of van
veen grab samplers . Subsamples were then placed in  acid

washed plastic containers and freeze—dried upon reaching the
lahgratory . Trace elements analyses were performed on the <43
amm Ffraction of the sediment which had been separated by
sieving after grinding . A modification of the method

described bQ sturgeon,et al. (1982) was employed for the

digestion of sediment , which entails the treatment of thes

sediments with 121 mixture of concentrated Hcl and HNO3

avids. After evaporation to near dryness the digestion was

futher proceeded with 1:1 mixture of concentrated HCIO3 and HF

acids which were again evaporated to near dryness the residues

ware dissolved in 0.SN HCI . Atomic absorption 'grade acids and

deionized distilled water have been used throughout the

present worlk .

For the analysis of Cd, Cr, Fe, Mn, Ni, Pb, ¥ and Zn a pye- "
Unicam flameless AAS model SFP9, equipped with graphite furnace

y video Ffurnace programmer and data graphice system . The

standerd conditions recommended by the manufacturers were

found satisfactory after minor modifiction . Duplicates ' of

each sample were analysed,blank values were negligble for all

elements studied. A standerd addition method was carried out

in order to ovrcome matrix effects whenever these existed . To

check for the accuracy of analyses and possible loss of track

elements during preconcentration and/or the digestion

proceduress quality contrpol samples , trace elements in  biota

and sediments subblied by the US Environmental protection

Agency (US.EPA) , were processed and analysed .

RESULTS AND DISCUSSION

The concentration , ranges and means of trace elements Cd, Cr,
Fe, Ni, Pbh, V and Zn in AVPS from Al-Hammar for Four season
are listed in Table 1. It cam be seen that there were no
significant spatiai variations in trace element concentrations
y this is in agreement with the findings of Abaychi % Mustafa
(1988) who found no significant seasonal variation in trace
elements in the biota and in water—quality parameters measured
at different sites at the shatt al-arab river . They
attributed this to the huge flushing volume of the river . In
general, highest concentration of Fe about 2.93 ug/g inN.
indica, LCr, Pb and ZIn about 2.83, 1.686 and 0.24 ug/g
respectively in P. lucens, Cd, about 1.4% ug/g in V.

spiralis and Mn, Ni, and V about 2.9, 2.82 and 1.26 ug/g
respectively in P. perfoliatus, while lowest concentration of
trace elements were found in N. indica, Cd,y Cr and Pb about
‘below detection, 1.51 and(0.462 ug/g respectively and C. demesun
PnyNi and V about 2.32, 0.%96 and 0.26 ug/g respectively . This
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TABLE |
Concentrations of trace elements (ugiq dey wh.) in AYFs froe Hor 21-Hanmar marsh,
Season G4 U Fe  #aw w8 T

Hynphaids indica

Summer nd 1.74 4,40 2.20 0,82 0,74 nd 0.07
Autusn  nd 2,00 Lo {90 .82 0,23 0.81 0,10
Hinter nd nd 1,60 340 nd ¢35 0,04 0.08
Spring nd 2,28 2.7¢ .60 f.41 TS o.n 0.08
Range  nd  nd -2,28 L.40-4,40 1.90-3.10  nd -1.9) 0.23-0.9 nd ~0.80 0.07-0,10
Mean nd 1,51 2.93 2,45 1.07 0,62 0.40 0,08
. Ceratophvilun demersus
Susser nd 0.97 3.5 170 119 0,93 nd 0.08
Autumn nd 2.88 L0 1,20 I 5 1.3 0.58 nd
Hinter 1.3§ 2.78 2,00 2.9 i 0,860 nd 4,08
Spring nd 2.86 7,30 T8 f.00 .85 0,47 0,42
Range nd~1.35 0,97-2.88 2,00-3,90 1,20-3.50 ng -1.56 0,82-1.37 nd -0.56  nd -0.12
Hean  0.34 2,37 2.80 Y] W, 0h AT 0, 0.7
. Potarogeton lucen:

Sumaer 1,37 1,80 210 PR 1,47 ] 6,99 0.08
Autumn  nd 3.37 2.%0 2.40 od L 3,062 4
dinter nd 312 1.5 2,60 0,51 2.8 0,29 0,462
Spring 1.42 2,05 2.80 3.80 ! £1s 8.5 0,10
Range nd-1.57 1, B0-4.37 1.50-2,90 2,30-3.80 na -0, 70 0,002,838 0,02-0,59 0.08-0.462

fﬂean 0.3% 2.83 2,42 2.97 a7 LoAE ¢.2h 0,24

g A Yallizneria spirslic
Sumaer nd 1,28 2,10 140 D14 13 0,44 N
Autuan nd 2.93 3,30 2.90 nd 0,59 nd 0,07
Winter nd 3.84 1,80 2.90 nd .1 0.06 0,10
Spring. §.7% 7,40 2,10 L. 6,73 1,59 .58 0.08
Range nd- %74 1,25-3.84 [.80-3.38 1,49-2.90 nd -4, 70 4.13-1.70 nd -2.38 0,07-0.10
Mean  1.43 2,40 IRY, .00 [ 0,5 8,77 .60

Potamageton perdnliztus

_ Sumper nd P44 3.2 1,80 2,00 N, G 0,94 .09
Autuan nd 2.7 P 4,040 ad 01,49 nd 0.14
Winter nd 3.8 20 L o .96 2008 nd
Spring nd 2.7 3.00 2.50 LT a,70 1.4 nd
Range nd $.44-3.28 1.20-3.20 1,50-4.00  ng =502 007198 nd -7.06 nd -0, 14
Hean nd = 2,59 2,57 1 2.0, Lo 126 ", 0%

S 2 51 R o O T P R S M ee e s e o G ik s et e e e s

nd = not detect
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is a refection of trace element bicaccumulation and excretion
kinetice in plants may be slow compared to the short term
variations in element concentration accuring in the water .
Abychi & Mustafa (1988) have reviewd processes causing such
fluctuations in element concentration of organism , these
include temporal wvariability in ielement inputs tao the
environment , temporal wvariability in hydrochemical and
geochemical characterisics of walter ahd: sediments , sesonal
fluctuation in tissue mass of the organism , and changes 1in
dilution, dispersion of the ambient water . In the al-Hammar
marsh , element inputs may be fluctuated through time . A
principal factor causing these fluctuation is the fact . that
the marsh receives agricultural and civilian wastes,this
wastes are dicharge via Euphrate river, which penetrate the
numerous cities before receiving the marsh (salman, 1987 ), as
well .. as, the amourits of untreated sewage have ingreassgd in
the 1last decade due to increases civilian activities 'in ‘the
region. Since element concentrations in these wastes are
highly +Fluctuate, the corresponding levels in plants may
repidly respond to these variation . On the other hand , trace
elements are contributed to the fegin environmet through
aesolian dust, this source is importance censidering that the
south. of Irag is a major dust falloout region ( Abaychi &
Mustafa, ' 1988 ). However, the concentratins of trace element
in the present work agree with the fidings of Al-Saad et
al.(in press) who measured the distribution of trace elements in
the AVFPs in the al-Hammar mar-sh. Thereabout, these
concentrations arg in most cases, relatively lower than those
reported for AYPs {from Shatt al-Arab river {(Abaychi & Al-
Obaidy, 1987) except for V which was slightly higher. As weld
as, comparison of different trace elements observed with those
reported +for similar and related species from polluted and
unpolluted sites (Adams, 1973; Wilton % Say, 1975; fMudroch &
Capobianco, 1978; Fraint 19279) In sediment samples, total
concentrations of Cr, Fe, M, Ni, V, and In were 194,44992,
743, 184, &9, and 147 ugig, respectively these concentration
are relatively lower than corrseponding concetratins for the
earth’'s crust.

CONCLUSIONS

The unpolluted nature of the al-Hammar marsh was concluded
from the low trace element concetrations ercountered in  the
aquatic plants and surficial sediment. Seasonal changes in the
concentrations of trace elsmonts in aguatic plants studied
have heen atributed to several factor , Fluctuations in
elements concentration of organism, these include temporal
varibility in element inputs to the environment, temporal
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varlabillty In hydrochemical and geochemical charaoterlstlcs>

of water and sediments, seasonal fluctuation In tissue mass of
the organlism, and changes In dilution,dispersion of the
amblent water, and wastes discharge via Euphrate river.
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variabliitity in hydrochemical and geochemical characteristics
of water and sediments, seasonal fluctuation In tissue mass of
the organism, and changes in ditution,dispersion of the
. amblient water, and wastes discharge via Euphrate river.
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