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Introduction: Heavy metals induce toxicity both in the environment and to the human body even at a low level of exposure. Dhaka is one of the

fastest-growing megacities in South Asian regions and it is the capital city of Bangladesh with a population of 21 million. Currently, the elevated

construction works and ongoing roadside projects, discharge of effluent from the city’s nearby industries, anthropogenic activities, atmospheric

emission, and a huge amount of traffic on the roads of Dhaka city are the main concerns for inducing these heavy metals in the environment that is

persistent in nature. Pollutant metals are usually present in upper soil and dust and can accumulated in plant materials and can enter human bodies

through ingestion, inhalation, and dermal adsorption Toxic heavy metals may lead to a decline in the mental, cognitive, and physical health of the

individual. Metals associated with urban soils persist in soils for a very long time and may enter the food chain in significantly elevated amounts.

Therefore, our aim was to assess the contamination level based on the metal concentration of soil and different tree leaves samples .

Study areas: The soil and tree leaf samples were collected from five areas of

the capital city of Bangladesh (DHAKA) based on heavy traffic density,

anthropogenic activities, the Metro Rail and Elevated Expressway Project, and

industrialization. The studied areas are- Zero point, Gulistan; Dhaka University

Campus area to Nilkhet; Dhanmondi Lake area; Farmgate, and Keraniganj

industrial area. The other sampling was done in an undisturbed remote rural area

(Lohagara sub-district, Narail) of Bangladesh outside of the capital city (Fig. 1).

The sample was collected in February 2022. Because Dhaka experiences strong

seasonal deviations in air quality. December through March is considered the

most polluted month of the year, often experiencing PM2.5 concentration levels

more than six times higher than in summer months (https://www.iqair.com/).

Fig 1. Study areas of Bangladesh (a) Dhaka city (b) Lohagara, Narail

Materials and Methods: Three species (Ficus benghalensis, Swietenia

macrophylla, and Polyalthia longifolia) of roadside perennial trees were

collected based on availability and abundance (Fig. 2). Five individual trees

were chosen randomly from each species and on average 10-15 leaves were

collected from each tree. At each sampling site, five soil dust samples were

collected at a depth of 0–10 cm along the urbanization gradient from each

sampling area from the same micro-location near the selected trees.

For elemental analysis, 0.1 gm of leaf tissue and 0.1 gm of soil sample were

digested (organic matter content) using 10 ml 65% (m/m) HNO3 and 0.2 ml

(200 µl) 30% (m/m) H2O2 using a heating stove (Qilive) (Fig. 3). Inductively

coupled plasma optical emission spectrometry (ICP-OES 5110 Agilent

Technologies) was used during the elemental analysis of the samples (Fig. 4)

(Molnár et al. 2020).

Fig. 2. Dry leaf samples of (A) Ficus benghalensis (B) Swietenia 

macrophylla (C) Polyalthia longifolia
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Fig. 3. Digestion of samples Fig. 4. Elemental concentration 

analysis by ICP-OES

a b

Acknowledgment: Research was funded by the Stipendium Hungaricum Scholarship.

In the case of soil samples, there found a statistically significant

difference in the bioaccumulation of Al (F=6, 2.924; p= 0.021), Cu

(F=6, 5.073; p= 0.001), and Zn (F= 6, 4.827; p= 0.001), between the

areas. Tukey HSD showed that there were significant differences

between Keraniganj and Lohagara, Narail for Al uptake; among all the

areas for Cu accumulation, Pb accumulation varies between among

Gulistan, Nilkhet, DU, Keraniganj and Lohagara, Narail; Zn

distribution varies among all the areas. Overall, our studies suggested

that Al accumulation is the highest in soils in the study areas among all

the listed elements. Higher Pb accumulation was noticed in Gulistan,

Farmgate, and Keraniganj. It is maybe due to the high traffic density

and industries.

Results and Discussion: Two-way ANOVA was conducted in the case of

leaf samples to assess the difference in heavy-metal concentrations among

different areas and different tree species. One-way ANOVA was conducted in

the case of soil samples for different areas. It found that there were no

statistically significant differences were found for the level of Al (P = 0.397),

Cu (p = 0.972), Cr (p = 0.164), Pb (p = 0.213), Cd (p = 0.670), and Zn (p =

0.106) accumulation among the tree species. Also, the level of soil

accumulation was the same in different areas for Al (p = 0.522), Cu (p =

0.973), Cr (p = 0.067), Pb (p = 0.662), Cd (p = 0.496), and Zn (p = 0.512). The

least significant difference was observed for the mean for Cr among Gulistan-

Dhanmondi Lake and Gulistan-Lohagora, Narail. the least significant

difference was observed for the mean for Zn between Gulistan and

Dhanmondi.

Fig 5. Box plots showing the mean accumulation values for Al, Zn, Cu, Cr, Pb, and Cd

(mg kg-1) in soil across different areas.
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