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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 µg/g to 1.988 ± 0.42 µg/g and these data 
were higher than those found in celery which ranged from 0.216 ± 0.08 µg/g to 
0.935 ± 0.22 µg/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 µg/g to 2.279 ± 1.04 µg/g and from 2.102 ± 0.82 
µg/g to 2.656 ± 0.62 µg/g in Al- Autyfia and Al- Qanat samples respectively. 
However, these data in celery plants ranged from 1.389 ± 0.36 µg/g to 1.607 ± 0.88 
for Al- Autyfia and from 1.359 ± 0.68 µg/g to 1.582 ± 0.92 µg/g for Al- Qanat 
cultivated yard. 
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 التربةتركیز الرصاص في عینات من الخضراوات و 

 من مواقع مختلفة من بغداد
 

 
 الخلاصة 

ان الدراسة الحالیة ص�ممت لتقی�یم مس�تویات الرص�اص ف�ي ن�وعین م�ن الخض�راوات (الس�لق و 
الك��رفس) جمع��ت م��ن ع��دد م��ن الاس��واق المحلی��ة ف��ي بغ��داد  فض��لا ع��ن عین��ات م��ن نب��ات الك��رفس 
والتربة المزروعة في مواقع قریبة من طرق مرور السیارات ( القن�اة و العطیفی�ة ) وعل�ى مس�افات 

 م من ھذه الطرق.  15الى تراوحت من صفر 
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وج��دت الدراس��ة ان مس��تویات الرص��اص ف��ي نب��ات الس��لق كان��ت اكب��ر م��ن مثیلتھ��ا ف��ي نبات��ات 
 0.42±  1.988م�����ایكروغرام/ غ�����م ال�����ى  0.23±  0.930الك�����رفس حی�����ث تراوح�����ت م�����ن 

مایكروغرام/ غم  0.22±  0.935مایكروغرام/ غم الى  0.08±  0.216مایكروغرام/ غم ومن 
 سلق و الكرفس على التوالي.في نباتي ال

بالنس��بة لعین��ات الك��رفس و الترب��ة م��ن م��وقعي العطیفی��ة و القن��اة ، س��جلت الدراس��ة مس��تویات  
مختلفة في كلا العینتین اعتمادا على بعد العینة من الشارع. بشكل عام ، كانت مس�تویات الرص�اص 

لبع�د العین�ة م�ن الش�ارع ت�أثیر في عینات التربة اعلى من تلك التي وجدت في عینات النب�ات و ك�ان 
 .  0.05≥ معنوي بدلالة الاحتمالیة التي وجدت 

ف��ي حال��ة عین��ات الترب��ة، فق��د وج��دت الدراس��ة ان مس��تویات الرص��اص كان��ت تقریب��ا ض��عف                  
 1.04±  2.279م�ایكروغرام/ غ�م ال�ى  0.42±  1.512مثیلاتھا في النبات حی�ث تراوح�ت م�ن 

±  2.656م��ایكروغرام/ غ��م ال��ى  0.82±  2.102ي موق��ع العطیفی��ة و م��ن م��ایكروغرام/ غ��م ف��
 مایكروغرام/ غم في موقع القناة. 0.62
كذلك بینت النتائج ان مس�تویات الرص�اص ف�ي عین�ات الك�رفس م�ن موق�ع العطیفی�ة كان�ت اق�ل                 

م�ایكروغرام/ غ�م  0.36±  1.389معنویا من مثیلتھا في عین�ات ش�ارع القن�اة حی�ث تراوح�ت م�ن 
±  1.582مایكروغرام/ غم ال�ى  0.68±  1.359مایكروغرام/ غم و من  0.88±  1.607الى 

 مایكروغرام/ غم في موقعي العطیفیة والقناة على التوالي. 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 vehicles [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 µg/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-
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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 Iraq. 

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.A.K.) [23] And examined for lead content using atomic absorption 
spectrophotometer (AAS). 
Experiment   II. 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 23 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 
µg/g in sample collected from Hayfae street market to 1.988 ± 0.124 µg/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 µg/g in Abu-Desheer 
samples to 0.935 ± 0.12 µg/g in samples collected from Al- Baladyat market. 
  

 
 
 
 

41 
 



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

 
  

Table (1) Mean lead content ± Sd ( µg/g) in both celery and  
Swiss chard samples collected from various markets. 

Collecting Sites Mean ± Sd µg/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 µg/g) than that of celery plants form 
these sites. Regarding each plant species, the variation was significant since least 
significant differences were 0.145 µg/g and 0.015 µg/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 
Plants (P) 

Market (M) 
P  X  M 

11 7.775 0.707 0.001 
1 3.309 3.309 0.001 
5 2.287 0.457 0.001 
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 ( µg/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. 

Distance (M) 
Mean ± Sd µg/g 

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 1.512 ± 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 
µg/g at 10 m away from motor road to 2.279  ± 1.04 µg/g in  a site closed to the 
road and from 1.389 ± 0.36 µg/g to 1.607 ± 0.88 µg/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 µg/g and 2.656 ± 0.62 µg/g for soil samples and from 
1.359 ± 0.68 µg/g and 1.582 ± 0.92 µg/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). 

 
   

 
  

 
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 
variance 

 Soil Celery 
df SS MS P SS MS P 

Replicates 2 0.001 0.0005 NS 0.013 0.0065 NS 
Treatment 

Sites        (S) 
Distance (D) 

S  X  D 

5 2.670 0.534 0.001 0.144 0.0288 0.05 
1 0.958 0.958 0.001 0.053 0. 053 0.05 
2 1.575 0.783 0.001 0.076 0.038 0.05 
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].  

 
REFERENCES 
[1]. Cupchella, C.E.  & Highland, M.C. “Environmental science. Living within the 

system of nature”. 2nd edition,  Allyn and Bacon. U.S.A.  (1988) 
[2]. Dix, H.M.) “Environmental pollution” John Wiely & Sons. U.S.A. (1981)    
[3]. James, R. C. and Saranko, C.J. “Chemical carcinogenesis. In Principles of 

toxicology. Environmental and industrial applications” edited by Phillip L. 
Williams, 2nd ed. INC. U.S.A. (2000) 

[4]. Atkins, D.P.; Trueman, I.C.; Clarke, C.B. and Bradshaw, A.D. “Evolution of 
lead tolerance by Fesuca rubra  on a motorway verge. Environmental pollution” 
27, 233-241. (1982). 

[5]. Maleki, A.  and Zarasvand, M.A. “Heavy metals in selected edible vegetables 
and estimation of their daily intake in Sanandaj, Iran" South East Asian J. Trop. 
Med. Public health 39, 335-340. (2008). 

44 
 



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

 
  

[6]. Sharma, R.K.; Agarwal, M.  And Marshal, F.M. “Heavy metal contamination 
in vegetables grown in wastewater irrigated areas of Varanasi, India” Bull. 
Environ. Contam.Toxicol.77, 311 – 318. (2006). 

[7]. Sharma, R.K.; Agarwal, M.  And Marshal, F.M. “Heavy metal contamination 
of soil and vegetables in Suburban areas of Varanasi, India” Ecotox. Environ. 
Saf., 66, 258 – 263. (2007). 

[8]. Sharma, R.K.; Agarwal, M.  And Marshal, F.M.” Contamination of vegetables 
in urban India, a case study in Varanasi” Environ. Poll. 154, 254 –263. (2008a). 

[9]. Sharma, R. K., Agrawal, M. and Marshall, F.M. “Atmospheric depositions of 
heavy metals (Cd, Pb, Zn, and Cu) in Varanasi city, India” Environ. Monit. 
Assess. 142 (1–3), 269–278. . (2008b). 

[10]. Sharma, R.K.; Agarwal, M.  And Marshal, F.M. “Heavy metal contamination 
of soil & vegetables in suburban areas of Varanasi, India” Ecotoxicology and 
environmental safety, 66, 258-266, (2010).   

[11]. Kachenko, A.C.  And Singh, B. “Heavy metal contamination in vegetables 
grown in urban and metal smelter contaminated sites in Australia” Water Air Soil 
Pollut.169, 101 – 123. . (2006). 

[12]. Radwan, M.A. and Salma, A.K. “Market basket survey for some heavy 
metals in Egyptian fruits and vegetables” Food Chem. Toxicol.44, 1273 – 1278. 
(2006). 

[13].  Vouts, D.;  Grimanis, A.  and Samara C. “Trace elements in vegetables 
grown in an industrial area in relation to soil and air particulate matter” Environ. 
Pollut 94, 325 – 335. (1996). 

[14]. Khan,S. ; Cao, Q. Zheng, Y.M.;  Huang, Y.Z. and Zhu, Y.G “Health risk of 
heavy metals in contaminated soils and food crops irrigated with waste water in 
Beijing, China” Environ. Pollut, (2008).  

[15]. Mapanda F, Mangwayana EN, Nyamangara J, Giller KE “The effect of long 
term irrigation using wastewater on heavy metal contents of soils under 
vegetables in Harare”, Zimbabwe. Agric. Ecosyst. Environ., 107: 151-165. 
(2005). 

[16]. Banerjee, D., Kuila ; P. ; Ganguli, A. ; Das, D. ; Mukherjee, S. “Heavy metal 
contamination in  vegetables collected from markets” British Med. Bull., 68, 167 
– 182. (2003).   

[17]. Viqar N. and Ahmed, R. “Decomposition of vegetables for determination of 
Zn, Cd, Pb and Cu by stripping voltammetry” Mikrochim. 106, 137. (1992). 

[18]. Parveen, Z. ; Khuhro,  M.L .and Rafiq, N. “Market basket survey for lead, 
cadmium, copper, chromium, nickel and zinc in fruits and vegetables” Bull. 
Environ. Contam. Toxicol.71, 1260-1264. (2003). 

[19]. Edem, C.A.; Dosunmu, M.I. and Bassey, F.I. “Distribution of heavy metals in 
leaves, stems, and roots of fluted pumpkin (Telfeiri accidentals)” Pakistan J. of 
Nut., 8 (3).222-224. (2009). 

[20]. Fragiska, M. “Wild and cultivated vegetables. Herbs and spices in Greek 
Antiquity” Environmental Archaeology, 10 (1), 73-82. (2005).   

[21].  Jassir, M.S. ; Shaker, A. and Khaliq, M.A. “Deposition of heavy metals on 
green leafy vegetables sold on road side of Riyadh city” Saudi Arabia. Bull. 
Environ. Contam. Toxicol. 75, 1020-1027. (2005). 

45 
 



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

 
  

[22]. Al-Hiyaly, S.A.K. and Al-Hyany, H.SH.A. The influenc of lead on plants of 
wheat grown on vehicle road side. Ibn Al-Haitham J. for pure and applied 
sciences. Vol (16), N0. 1. 35-43. (2003).   

[23]. Al-Hiyaly, S.A.K. “Evolution of zinc tolerance under electricity pylons” Ph. 
Thesis, Liverpool University. (1989).   

[24]. Lokeshwari, H. and Chandrappa,  G.T. “Impact of heavy metal contamination 
of Bellandur Lake on soil and Cultivated vegetation” Curr. Sci. 91 (5), 622-627. 
(2006). 

[25]. Gupta, U.C. and Gupta, S.C “Trace elements toxicity relationships to crop 
production and livestock and human health: Implication for management” 
Common Soil Sci. Plant Anal., 29, 1491-1522 . .(1998). 

[26]. Das, A.K.  “Metal ion induced toxicity and detoxification by chelation 
therapy” In A text book on medical aspects of bio-inorganic chemistry, Isted, 
CBS, Delhi. 17-58. (1990).  

[27]. Wang, X. ; Sato, ; Xing, T. B. and  Tao, S. “Health risk of heavy metals to the 
general public in Tianjan, China via consumption of Vegetables and fish” Sci. 
Tot. Environ. 350 (1- 3), 28 - 37. (2005). 

[28]. Khairiah, T.; Zalifae, M..K.; Yin, Y.H.  and Aminath A. “The uptake of 
heavy metals by fruit type vegetables grown in selected agricultural areas”Pak. J. 
Biol. Sc. 7 (2), 1438 – 1442. (2004). 

[29]. Trichopoulos D “Epidemiology of cancer. In. Cancer,  Principles and Practice 
of Oncology” edited by Devita, V.T. Lippincott Company, Philadelphia. U.S.A. 
(1997). 

[30]. Singh, K.P.; Mohan, D. ; Sinha,  S.; and  Dalwan, R. “Imapct assessment of 
treated / untreated wastewater toxicants discharged by sewage treatment plants on 
health, agricultural and environmental quality in wastewater disposal area” 
Chemosphere 55, 227 – 255 , (2004). 

[31]. Oliver, M. A “Soil and Human Health: A Review” Eur. J. Soil Sci. 48, 573 –
592 ,(1997) . 

[32]. Jarup. L. “Hazards of heavy metal contamination” British Med. Bull., 68, 167 
– 182. (2003). 

[33]. Wittig, R. “Plants as Biomonitors: Indicators for Heavy Metals in the 
Terrestrial Environments” VCH, Weinheim,  pp.3-28. (1993). 

46 
 


