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Abstract

The present study was conducted to measure concentrations of six trace
elements (Cu ,Pb ,Zn ,Cr ,Ni and Cd ) in water and plants (Apium graveolens
, Lepidium sativum and Raphanus sativus). The samples were collected
during winter 2016 from different places of Thi-Qar province. Levels of trace
elements were determined by aflame atomic absorption spectroscopy
(FAAS). The means concentrations of Cu ,Pb ,Zn ,Cr ,Ni and Cd in the water
were 1.687, 3.052, 1.634, 4.082, 0.341 and 0.879 ppm respectively. In plants,
their means concentrations in the A. graveolens plant were 3.288 , 1.930 ,
2.850, 3.440, 0.375 and 0.715 ppm dry weight respectively, in the L. sativum
plant were (4.745 , 1.724 , 3.213 , 2.789 , 0.375, 0.750) ppm dry weight
respectively, and in the R. sativus plant were 4.677, 1.559, 2.348 , 2 .483,
0.373 and 0.679 ppm dry weight respectively.lt was found that most
concentrations of trace elements in the water samples were exceeded the
allowed limits for irrigation. Moreover, in A. graveolens, L. sativum and R.
sativus plants, elements Pb,Cr and Cd exceeded the allowed limits by Food
and Agricultur organization (FAO) and World Health Organization (WHO).
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Introduction1.

The trace elements are dangerous environmental pollutants, it accumulate in
the body of living organisms and it bio concentrated through their transition
to different levels of the food chain to pass on to humans or other organisms
at the end of food chain. It threat life and sometimes causing death [1].
Because it do not turn and do not decompose and also not affected by the sun
when they exist in the environment . It can combine to form complexes and
many other compounds [2]. Plants are one of the main links in the food chain
and the trace elements affect significantly the effectiveness of the plant [3].
The plants have high sensitivity to the toxicity of trace elements and are
effective as the first stage in the food chain works on the accumulation of
pollutants in their textures compared with organism that are at higher food
levels [4]. The increase in concentration of these elements in plants over
permissible limits can put the consumer’s life in danger [6.5] The reason of
the concentrations increase of trace elements was attributed to irrigation water
contaminated with sewage, household wastes and centesis water [8,7], the
concentration of trace elements in water was studied by many researchers
[9,10,11, 12]. Ibrahim(2015) [13] investigated of concentrations Cd,Zn,Pb,
Mn,Ni and Cu of Put up water from Baiji /the North refinery Company, this
water used for irrigation purposes. His results showed trace element effect on
celery plant and some other plants , that the water was led to a reduction in
the percentage of germination and natural growth and high concentration of

lead in celery, it exceeded the permitted limit..The concentrations of trace



elements in A. graveolens, L. sativum and R. sativus plants were studied by
many other researchers [14,15]. The objective of the present study was to
measure concentrations of six trace elements (Cu ,Pb ,Zn ,Cr ,Niand Cd ) in
water and plants (A. graveolens , L.sativum and R.sativus) and assess water
validity for irrigation and plants validity for human consumption by compare

them with the allowed global limits.

Materials and methods2

The Study station description2.1

In the present study, four stations were selected in Thi-Qar province, these

are:

Station 1 was located in Sdnawia area, water of this station receives polluted

water directly from the sewage drainage station.

Station 2 was located in Al-Shawalish area in Suq al-Shuyukh, the water of
this station was polluted by the sewage and human waste of people in this

area..

Station 3 was located in five thousand area in Al Gharaf , also the water of

this station was polluted with sewage and agricultural waste .

Station 4 was located in al-Shatrah District and surrounded by agricultural

land.

The Stations were showed in Image 2-1.
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Image 2-1: Map showed the study stations

Samples collection2.2

Samples of water and plants were collected from the study stations during
winter 2016. 5 liters of water were taken at a depth 30 cm from each station
were collected by using polyethylene bottles with a capacity 5 L. The plant
samples were collected from the same stations areas, then placed in plastic

bags. All samples were transfered to the laboratory.




Extraction of Trace element2.3
.1 Extraction of trace elements in water2.3

The water samples were digested using the method (APHA 1995) . Firstly, 50
ml of a Water sample was transfered into a 100 ml standard flask ; then 5 ml
of concentrated Nitric acid was added. The sample was placed on a hot Plate
Until it dried completely and white salt is appeared , finally, the white salt
was dissolved with few drops of dilute hydrochloric acid 0.5N ,and the
solution transfered to a volumetric flask (50 ml ), the volume was completed
to the mark with distilled water. The samples became ready to measure in

atomic absorption spectrophotometric

The trace elements concentrations in water samples were determined by using

flame atomic absorption spectrophotomer (PG-990).
2 Extraction of trace elements in plants.3. 2

The plants were dried at the room temperature ; then grinded and sieved
with 40 micron diameter sieve. Trace elements in plants were extracted
according to the method of Barman et al., 2000. Firstly, 1 gm of a plant
samples were taken; then 5 ml of the mixture of concentrated Nitric acid and
concentrated Perchloric acid (1 : 4) were added , the mixture were left for 30
minutes. The mixture was placed on a hot plate until it become clear.
Finally, the clear solution was filtered , transferred to a standard flask (25ml)
and diluted to the mark with distilled water. The sample bcame ready to

measure in atomic absorption spectrophotometric.

The trace elements concentrations in plant samples were determined by using

flame atomic absorption spectrophotomer (PG-990).



2. 4 Statistical analysis

The results were analyzed statistically using the analysis of variance ( SPSS-
10 ), to find the values of standard deviation and correlation coefficient

between trace element concentrations in water and plants
. Result and Discussion3
.1 Trace elements in water3

Table 3-1 and Figure 3-1 show the concentration of trace elements for the
water samples.It can be observed from the table (3-1) and figure (3-1) that
the trace elements concentrations in water can be arranged as follows: Cr >
Pb > Cu > Zn > Cd> Ni. The concentrations of Cu , Cr, Ni and Cd were
exceeded the allowed limits for irrigation, while the means of Zn and Pb
were within limits, the reason for the high concentration of trace elements in
the water samples is the presence of many sources of polluted water such as
waste and sewage water, and the use of agricultural fertilizers.Inaddition to
the pesticides in agricultural areas adjacent to the water of the studied
stations. This agrees with the results of [ 12,18,19 ]. The increase in the
concentration of trace elements in this study water indicates to the danger

using this water for irrigation.

Table 3-1 : Concentrations of the trace elements in the water samples (ppm)



Station Cu Pb Zn Cr Ni Cd
St 1 1.910 2.831 1.603 4.643 0.342 0918
St2 1.925 3423 1.631 3.605 0.343 0.867
St3 1.493 2.947 1.388 4.258 0.334 0.837
St 4 1.419 3.008 1.913 3. 821 0.345 0.895
Mean 1.687 3.052 1.634 4.082 10.341 0.879
Standard 0.268 0.258 0.216 0.462 0.005 0.035
deviation
The allowed 0.2 5 2 0.1 0.2 0.01
maximum
Limit [20]
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Figure 3-1: Concentrations of the trace elements in the water samples (ppm).
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Trace elements in plants3.2

Table 3- 2 and Figures 3-2 ,3-3, 3-4,3-5,3-6 and 3-7 show concentrations of
trace elements in A. graveolens, L. sativum, and R. sativus plants It can be
seen from the Table (3-2) and Figure (3-1) that the trace elements concentrations
in A. graveolens plant can be arranged as follows: Cr > Cu> Zn >Pb > Cd>
Ni , in L. sativum plant : Cu > Zn> Cr>Pb > Cd> Ni and in R. sativus plant:
Cu>Cr> Zn>Pb > Cd> Ni. The means of Pb, Zn and Cr in the studied
plants were exceeded the allowed limits of trace elements in vegetables but
other elements within limits. The highest concentration of lead in A.
graveolens plant is 1 .930 ppm while its concentration in L. sativum and R.
sativus plants are 1.724 and 1.559 ppm respectively. This indicate the high
susceptibility of plants especially A. graveolens plant to obsorb this element
even with its few concentrations in irrigation water .This is in agreement with
result of [14]. The water polluted with waste should not be used to irrigate the
A. graveolens plant for ability this plant on collect and store the elements in
its different parts.Lead is a harmful element that moves from the plant to the
consumer body of the human and animal through the food chain and does not
contribute lead any vitality function of the body.Lead harms and affects in
human health, it causes the red blood cells break and reduce the cognitive
development and intellectual performance in children. It also causes heart and
blood vessels diseases in adults [21]. The highest concentration of chromium
in A. graveolens was 3.440 ppm while this concentration in L. sativum and R.
sativus plants were 2. 789 and 2. 483 ppm respectively. Chromium tripl eare
important for human health but very small amounts. Recent studies show that
chromium plays a key role in liberating insulin into the cell, as it is beneficial
for diabetics and is essential for the metabolism of fat, carbohydrates and

protein in the body [22]. The high concentration of chromium causes



impaired immune system efficiency and change in genetic material and also
causes lung cancer and death [23]. The highest concentration of Cadmium in
L. sativum plant is 0.750 ppm while its concentration in A. graveolens and R.
sativus plants are 0.715 and 0.679 ppm respectively. Cadmium is a highly
toxic element and accumulates mainly in the kidneys and liver [24]. Cadmium
promotes kidney failure, skeletal damage, and reproductive defects [25]. The
high concentration of lead, chromium and cadmium elements in A.
graveolens, L. sativum and R. sativus plants is back for irrigation their plants
with pollutted water with these elements. This is confirmed by the statistical
analysis of the correlation coefficient between lead, chromium and cadmium
concentration in A. graveolens , L. sativum and R. sativus plants and their
concentrations in water, positive correlation was found between the
concentration of chromium in A. graveolens plant and its concentration in
water (r =0.173), positive correlation with cadmium (r=0.283) and positive
correlation with lead element (r =0.158) (Table 3-3). Also positive correlation
was between concentrations Lead, chromium and cadmium in L. sativum
plant and its concentrations in water (r=0.368) for the lead element ,(r=0.404)
for the chromium element and (r=0.678) for the cadmium element (Table 3-4)
,positive correlation was found between lead, chromium and cadmium
concentrations in R. sativus plant and its concentration in water (r =0.034) for
lead element,( r= 0.489 ) for the chromium element and(r= 0.845) for the

cadmium element (Table 3-5).This agrees with the study [26].

Table 3- 2: Concentrations of the trace elements in the plants (ppm) dry
weight (mean + standard deviation)

The plant JCu Pb Zn Cr Ni Cd
A. + 3191 ]+ 0.464 |£2.850 + 1.016 ]+ 0.004 10.715+0.064
graveolens | 3.288 1.930 0.633 3. 440 0.375




L.sativum [+ 3.555])+ 0339+ 3213+ 1436+ 0.006]=+0.031
4.745 1.724 1.225 2.789 0.375 0.750
R.sativus |+ 4.175) )+ 0.127 |+ 23481+ 0.783 1+0.005 +0.039
4.677 1.559 0.389 2.483 0.373 0.679
WHO/ 73 0.3 100 2.3 67 0.2
FAO
[27]
9 8.04 g.27 8305
8 ‘ 7976 7 668 '
7
g
a 6
S5
c
L 4
s
‘é 3
§ 2
(O]
1
0
A.graveolens L. sativum R. sativus
M Station 1 M Station 2 Station 3 M Station 4

Figure 3-2 : The concentration of copper in the plants (ppm) dry weight.
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Figure 3-3 : The concentration of lead in the plants (ppm) dry weight
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Figure 3-4 : The concentration of zinc in the plants (ppm) dry weight.
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Figure 3- 5 : The concentration of chromium in the plants (ppm) dry weight.
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Figure 3-6: The concentration of nickel in the plants (ppm) dry weight.
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Figure 3- 7 : The concentration of cadmium in the plants (ppm) dry weight.

Table 3-3: The correlation coefficient between the trace elements in water and
A. graveolens plant

A . graveolens plant

The
water

Variables | Cu Pb Zn Cr Ni Cd

Cu -0.499 0.536 0.662 -0.218 0.368 0.669
Pb -0.385 0.158 0.754 -0.045 -0.179 -0.391
Zn -0.747 -0.910 0.455 -0.887 -0.974 |-0.591
Cr 0.354 0.599 -0.573 0.173 0.566 0.802
Ni -0.964 -0.661 0.758 -0.968 -0.799 -0.295
Cd -0.727 |-0.245 (0.349 -0.870 -0.409 0.283

Table 3- 4 : The correlation coefficient between the trace elements in water
and L. sativum plant

L. sativum plant

Variables |Cu Pb Zn Cr Ni Cd
Cu 0.115 0.832 -0.514 0.353 0.082 -0.390
Pb 0.622 0.368 -0.347 -0.016 0.029 -0.306
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Zn -0.646 |-0.675 |0.872 -0.986 0.940 0.908
The |cr -0.399 |0.151 -0.089 10.404 -0.227 |-0.086
water | Nj -0.569 1-0.287 10.621 -0.814 0.961 0.713
Cd -0.886 |-0.194 |0.583 -0.545 0.824 0.678

Table 3- 5 : The correlation coefficient between the trace elements in water
and R. sativus plant

R. sativus plant
Variables | Cu Pb Zn Cr Ni Cd
Cu 0.052 -0.779 |-0.041 |-0.726 |0.698 0.397
Pb 0.607 0.034 0.543 -0.864 |0.662 0.181
The |zn -0.633 |0.736 0.896 0.218 0.483 0.810
water | Cr -0.413 [-0.536 |-0.767 |0.489 -0.476 |-0.213
Ni -0.585 |0.380 0.875 -0.127 |0.799 0.975
Cd -0913 ]0.005 0.335 0.241 0.464 0.845

Conclusion .4

1-The concentrations of Cu , Cr , Ni and Cd in water were exceeded the
allowed limits for irrigation, this indicates to this water is not suitable for
irrigation. The order of trace elements concentrations in water Cr > Pb > Cu >
Zn > Cd> Ni .

2-The concentrations Pb, Cr and Cd in plants (A. graveolens , L. sativum and
R. sativus) were exceeded the allowed limits of trace elements in vegetables
but other elements within the allowed limits.

3- The order of trace elements concentrations in A. graveolens plant Cr > Cu>
Zn>Pb > Cd> Ni, in L. sativum plant Cu >Zn> Cr>Pb > Cd> Ni and in
R. sativus plant Cu>Cr> Zn>Pb >Cd> Ni.

4- The high concentration of Pb,Cr and Cd in the plants is due to irrigation
this plants with pollutted water with these elements. This is asserted by the
statistical analysis of the correlation coefficient between Pb, Cr and Cd

concentrations in the plants and their concentrations in water .
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