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ABSTRACT

This study was designed to assess lead content in soil and two vegetable species
collected from several sites in Baghdad. The results showed that Swiss chard had
lead content varied from 0.930 + 0.23 ug/g to 1.988 + 0.42 pg/g and these data
were higher than those found in celery which ranged from 0.216 + 0.08 ug/g to
0.935 + 0.22 ug/g.

In case of celery plants cultivated in both Al- Autyfia and Al- Qanat sites, lead
content has been found to be affected significantly ( P> 0.5) by the distance from
motor road where higher content was found in plants closed to motor verge than
those 15 meter away. For soil lead content, the results showed that lead content was
almost two times greater than those of vegetable plant and again lead concentration
was affected by the distance from the motorway verge in both sites where lead
content varied from 1.512 + 0.42 ug/g to 2.279 + 1.04 ug/g and from 2.102 + 0.82
Mg/g to 2.656 + 0.62 ug/g in Al- Autyfia and Al- Qanat samples respectively.
However, these data in celery plants ranged from 1.389 + 0.36 pg/g to 1.607 + 0.88
for Al- Autyfia and from 1.359 + 0.68 pg/g to 1.582 + 0.92 ug/g for Al- Qanat
cultivated yard.

Key words: Lead, Motor Road, Cultivated Yards, Celery, and Swiss chard.

LA 5 il g) padl) G e B palia )l 385
ANy (e Adlida 2B ga (e

-

Laval)
5 Bhall) @l sl ) (e (e 53 8 Galia )l Gl sie arll Creana Al Al
oSN L e e (e Dl dlasy 8 Adaall (B sl (e 20 (e Cunan (b ,S))
Clilse (Ao g (Apiphaall 53l ) Sl ) 55 e Bk (e A8 @l s (B Ae 5 Sall 4 il
okl o3 (102 15 ) Jiea (e Sin )

39
https://doi.org/10.30684/etj.32.1B.6
2412-0758/University of Technology-Iraq, Baghdad, Iraq
This is an open access article under the CC BY 4.0 license http://creativecommons.org/licenses/by/4.0



https://doi.org/10.30684/etj.32.1B.6
http://creativecommons.org/licenses/by/4.0
mailto:tamimi@yahoo.com
https://orcid.org/0000-0001-7230-4968

. &Tech.Journal, Vol. 32, Part (B), No.1, 2014 Lead Content in Two Vegetable Species
Collected from Several Local Markets

il 8 Leilia e S S Bladl il b el )l Sl s o) Al all caaa g
0.42 + 1.988 ol at /a2 5842 0.23 + 0.930 e Coa gl 55 o yn b, <
ot [o) o 5 S 0.22 + 0.935 ) ot ol 55800 0.08 % 0.216 (305 o fp) s 5 Sike
(sl e b S5 ) s

by siuse Al Hall s ¢ Bl g ddanll 28 g (e A Sl 5 L SN ilial Al
Gl )l il siase S ¢ ale JS8 g LA (e Al 2a e Iolaie) Gl DS 3 dilid
il e Ll (e Al aad OIS 5 i) e 8 Caay S @l e o) 3 il e
. 0.05 < s 5 Al Allaia¥) AV (5 sixa

G Ly i il ala 3l il s o iyl i g 28 o il cilie a3

1.04 £ 2279 ) st [ 5,8 0.42 + 1.512 (e a5l 55 Cia il b Leidla
+2.656 A ot [l e 58 0.82 + 2,102 (= 5 Aiihanll aBsa B ae fal e 5 Sila
Bl a8 ga Aot [a) e 58k 0.62

J8) il Adidanll 18 g (e e Sl e (8 Galia )l il s o) @l iy X
ae [a) 2 5088 0.36 + 1.389 (e o) i dupa slidl) ¢ S Glie (A Leilie (e L sins
+1.582 Vot /o2 58 0.68 + 1.359 (0 5 o /o) & 58 0.88 + 1.607
(sl (o aldl) g Ldplanl) a8 50 a2 [l 2 5506 0.92

INTRODUCTION

eavy metals are those chemical elements that used intensively in various

industrial, agricultural, medical and others applications. There is no doubt

that these metals have sever environmental and health impacts particularly
when they occur at elevated concentrations. However, these heavy metals have
received considerable attention worldwide which focused in their resources,
applications, and probable effects upon environment and public health. The
obtained data of different toxicological studies have shown that some of these
metals very hazard while others seem to be carcinogenic [1,2,3,4] ( For more
details refer to WHO; INCHEM program, environmental health criteria
monographs).

Plants may intake different quantities of heavy metals from surrounding
environments being exposed to the polluted air and contaminated soils [5, 6, 7, 8,
9, 10, 11, and 12]. Heavy metal contamination of vegetables may also occur due to
irrigation with contaminated water [1, 3, 13, 14, and 15] and emission of heavy
metals from the industries and wvehicles [1, 2, and 4] during transport and
marketing, the addition of fertilizers and metal based pesticides [15, 16, 17, 18].
The elevated levels of lead in urban areas are mainly attributed to automobile
exhaust, particularly from leaded gasoline, motor vehicle tires, and lubricant oil.
Recently it was claimed that lead in urban areas could be over 1000 pg/g [1, 3, and
4].

Cultivation areas near highways are also exposed to atmospheric pollution in
the form of metal containing aerosols. These aerosols can be deposited on soil and
are absorbed by vegetables, or alternatively deposited on leaves and fruits and then
absorbed. In previous studies [7,8,9,10,15,17], it was found that high accumulated
concentration of lead, chromium, and cadmium were found in leafy vegetables due
to atmospheric depositions [19, 20, 21] . There is a positive relationship between
atmospheric metal deposition and elevated concentrations of heavy metals in plants
and top soils [13, 15]. The levels of heavy metals in vegetables collected from peri-

40



. &Tech.Journal, Vol. 32, Part (B), No.1, 2014 Lead Content in Two Vegetable Species
Collected from Several Local Markets

urban areas of New Delhi were found to be high due to atmospheric deposition.
The magnitude of heavy metal deposition on vegetable surfaces varied with
morphological nature of the vegetables [6, 7, 8, and 9]. Several studies have
examined different heavy metals content in various vegetable and crop plants such
as vanadium, copper, zinc, nickel, lead, aluminum and few others particularly those
grown in sites adjacent to the motor verge and reported toxic levels of these metals
[4, 9, 16, 17, 22]. Monitoring and assessment of heavy metal concentrations in
vegetables from the square sites have been carried out in some developed and
developing countries but limited published data are available on such studies
particularly those urban vegetable cultivated yards in Irag.

Current study was planned to assess lead content in celery and Swiss chard
vegetable samples collected from different local markets and in only celery and soil
samples grown in two urban yards but at different distances from motorway verge.

MATERIAL AND METHODS
Experiment I. Celery and Swiss chard

Samples of both celery and Swiss chard were collected from five different
markets well away from each other in Baghdad during winter 2012. The samples
were to dry at lab temperature for one week. Each sample was grinded by and
divided into three sub-samples. From each of these sub-sample, 0.5 g was digested
by 5 ml 1N nitric acid and left overnight following the method used by (Al-Hiyaly
S.AK.) [23] And examined for lead content using atomic absorption
spectrophotometer (AAS).
Experiment 11. Urban cultivated celery

Two sites adjacent to motor roads in Baghdad that used for growing celery
species were selected; the first was Al-Autyfia while the second was Al- Qnat
motorway. Samples of both soil and celery were collected from three sites at
different distances (0.0, 5.0, and 10 m) from each road during February 2012. Soil
and plant samples were air dried at lab temperature for seven days and soil samples
were sieved using 2mm stainless steel sieve. Air dried celery samples were
examined for lead content by digesting 0.5 g in 5 ml 1N nitric acid as described
above while relative soil samples were digested by using 1.5 in 10 ml 1N nitric
acid again following the method used by a study mentioned above % for evaluating
lead content.

RESULTS AND DISCUSSION

Table (1) shows mean lead content + standard deviation in both celery and
Swiss chard samples collected from Baghdad local different markets. In general
highest lead content was found in Swiss chard which ranged from 0.638 + 0.034
Kg/g in sample collected from Hayfae street market to 1.988 + 0.124 pg/g in Al-
Shaeb market. However for celery samples, lead values were almost lower than
those found in Swiss chard where varied from 0.216 + 0.02 pg/g in Abu-Desheer
samples to 0.935 £ 0.12 pg/g in samples collected from Al- Baladyat market.
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Table (1) Mean lead content + Sd ( pg/g) in both celery and
Swiss chard samples collected from various markets.

Collecting Sites

Mean + Sd ug/g

Celery Swiss chard

Al- Baladyat 0.935+0.12 1.041 £ 0.221
Al-Shaeb 0.791+0.10 1.988 + 0.124
Senae street 0.786 + 0.15 0.930 + 0.042
Al-Dora 0.639 + 0.82 1.065 £ 0.062
Hayfae street 0.446 £ 0.42 0.638 £ 0.034
Abu-Desheer 0.216 + 0.02 1.789 £ 0.322

Analysis of variance of lead content Table (2) shows significant differences (P>
0.001) of between lead content of these two species and between also collected
samples from various markets. However, lead content in Swiss chard of all samples
was significantly much higher (LSD = 0.342 pg/g) than that of celery plants form
these sites. Regarding each plant species, the variation was significant since least
significant differences were 0.145 pg/g and 0.015 pg/g for celery and Swiss chard
respectively.

Table (2) Analysis of variance of lead content in celery and Swiss chard
collected from different markets.

Source of variance Df SS MS P
Replicates 2 0.026 0.013 NS
Treatment 11 7.775 0.707 0.001
Plants (P) 1 3.309 3.309 0.001
Market (M) 5 2.287 0.457 0.001

P XM 5 2.179 0.436 0.001
Error 22 0.905 0.0411
Total 35

Data of lead content in soil and celery samples collected at different distances
from cultivated yards adjacent to motor road near Al-Autyfia and Al-Qanat are
given in Table (3). Lead content was found at higher levels in soil samples than
those of celery lead level in all examined sites of both cultivated yards.

Table (3) Mean lead content + Sd ( ug/g) in soil and celery samples
Collected at three sites a way from cultivated yards adjacent
to motor road at Al-Autyfia and Al-Qanat.

Mean + Sd pg/g
Distance (M) Al-Autyfia Al-Qanat
Soil Celery Soil Celery
0.0 2.279 £1.04 | 1.607+0.88 | 2.656+0.62 | 1.582 +0.92
5.0 1.972+0.83 | 1.582+0.72 | 2.266+0.76 | 1.435+0.59
10.0 1512+0.42 | 1.389+0.36 | 2.102+0.82 | 1.359 + 0.68
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In Al-Autyfia cultivated yard, lead content was ranged from 1.512 + 0.42
Mo/g at 10 m away from motor road to 2.279 + 1.04 pg/g in a site closed to the
road and from 1.389 * 0.36 pg/g to 1.607 £+ 0.88 ug/g at same sites for soil and
celery samples respectively. Similar pattern of range of lead levels in both soil and
celery samples was found in case of Al-Qnat cultivated yard where these values
lied between 2.102 + 0.82 pg/g and 2.656 + 0.62 pg/g for soil samples and from
1.359 + 0.68 pg/g and 1.582 + 0.92 ug/g for celery samples again at distances of 10
and 0.0 meter away from the motor road respectively see Figure (1).

In general, lead concentration in soil samples of Al-Qanat cultivated yard
collected at different distances away from motor road were significantly higher
(LSD= 0.236) than those of Al-Autyfia cultivated yard while in case of celery lead
content, the data were found at a verse pattern where higher values recorded in
samples of Al-Autyfia cultivated yard but not significant ( LSD = 0.176).
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Figure (1) Mean lead content (ug/g) in soil and celery samples collected
from two cultivated yards adjacent to moto road.

Analysis of variance of these data Table (4) shows significant differences (P >
0.001) in soil lead content between both examined yards and between distances.
However, similar significant differences were found for celery lead content but at
lower probability (P > 0.05).
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Table (4) Analysis of variance of lead content in soil and celery samples
collected from two cultivated yards at different distances from motor road.

Source of Soil Celery
variance df SS MS P SS MS P
Replicates 2 | 0.001 | 0.0005 NS 0.013 0.0065 NS
Treatment 5 | 2670 | 0534 | 0.001 | 0.144 0.0288 | 0.05
Sites (S) 1 | 0958 | 0.958 | 0.001 | 0.053 0.053 | 0.05
Distance (D) 2 | 1575 | 0.783 | 0.001 | 0.076 0.038 0.05
S XD 2 | 0.147 | 0.0735 0.015 0.0075
Error 10 | 0.169 | 0.0169 0.084 0.0084
Total 17

Such higher accumulated lead concentrations in both soils and examined
vegetation grown on cultivated yards adjacent to motor ways are expected to be
related mainly to aerial deposition of the metal particulates emitted from motor
vehicles [4, 23].The amount of lead in roadside soil is relatively high but inversely
correlated with the increase of the distance from road. Considering the general
range of the total lead content, it appears that the total lead content in about 85%
soil samples was below the critical concentration (400 mg/kg). In the last decades
much attention has been focused upon lead levels in the roadside environments
since it is used as an anti-knocking agent in gasoline 21-24. So, there is growing
concerns about the problems associated with lead emitted from leaded gasoline and
resulted in forcing national communities to search for alternative agent or even
producing free lead gasoline. Such step has resulted in global decreasing fuel lead
emitting at an annual rate of about 7% at maximum level of less than 0.15 g/L
since July 1989 but nevertheless, there are still many countries that still using
leaded gasoline at rate of 0.4 g/L. Furthermore, increasing number of automobile
that using leaded gasoline also in elevated lead concentrations emitted to the
environment to cause various health effects particularly on communities living in
adjacent habitats [24, 25, 26, 27, 28, 29, 30] . In addition, wearing down of vehicle
tires may also release Pb that would be accumulated at motor road verges [31, 32,
and 33].
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