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(23C) Physiochemical study to determine the impact of salinity of soil property and agro produce

of delta region and its remediation
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Under this project, we collected fifty-four soil samples from agricultural lands of Dhaka. We
analyzed them for assessing the accumulation, spatial enrichment, ecological risk, and sources
apportionment of heavy metals using a combined approach of self-organizing map (SOM), positive

matrix factorization (PMF), geographical information system (GIS), and enrichment factor (EF).
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The results of the enrichment factor, geoaccumulation index, and contamination factor index showed
that more than 90% of the soil samples were polluted by higher levels of Cr and Cd. The mean
pollution load index (PLI) results demonstrated that about 73% of soil samples were moderately
polluted by heavy metals. Based on a Self-organizing map (SOM) and Positive Matrix Factorization
(PMF) analysis, four potential sources of heavy metals were found in this study area: (i) agrochemical
and sewage irrigation (Cd—As); (i1) combined effect of agriculture, industrial and natural sources (Mn,
Co, Ni, and Zn); (iii) atmospheric deposition and industrial emission (As—Pb); (iv) chemical and
leather tanning industries (Cr).

According to Fig. 1, it was observed that Factor 1 was highly loaded with Cd (79.4%), which
was the principal element representing the source of pollution in this factor. In addition, factor 1 was
moderately loaded with As (37.2%), Co (34%), Cr (29%), and Cu (26%). Though the loading of Cd
was dominated in the study area, there was no single point source to release Cd. A large coefficient
of variation of Cd among the elements might suggest a stronger anthropogenic influence. It was
observed that factor 1 was widely distributed in the study site. The enrichment of Cd and associated
heavy metals at this factor was mostly coming from the excess application of fertilizers.

Factor 2 was described by Co, Ni, Zn, Pb, Cu, and Cr content with loadings of 42%, 31%,
27%, 22.7%, 21.4%, and 20%, respectively. Co dominated this factor, and Co might be derived from
natural sources. In most of the soil samples, Ni and Cr were concentrated higher than the natural
background values and even exceeded the environmental quality standards.

Factor 3 was dominated by As and Pb with loadings of 48.6% and 37%, respectively, and
moderately loaded with Cu, Mn, Zn, and Fe with loadings of 32.4%, 30%, 29.7%, and 24.1%,
respectively. Though As contaminated groundwater irrigation may contribute to higher As
accumulation in soils, the deposition of atmospheric aerosols and pesticides may contribute As in soil.
Lead is mostly derived from emissions from fossil fuels, vehicle tires, and brake pads.

Factor 4 was predominated by Mn and Cr with loadings of 43.8% and 41.4%, respectively.
According to the analysis of Enrichment factor (EF) values for Mn, all samples exceed the
background values, which indicated anthropogenic sources.
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Fig. 1. Profiles and contributions of sources of heavy metals in Bangladesh agriculture soil using the
PMF model.
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The ecological risk index demonstrated that in terms of Cd content, about 75% of soil samples were
moderate to high risk, and 20% were moderate to considerable ecological risk, which was the serious

environmental, ecological, and public health concern
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The spatial projection of ecological risk values showed that the southern part of Dhaka (Keraniganj
Upazila) is at high ecological risk in terms of heavy metal pollution.
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Traveling was difficult due to COVID 19, but I would like to continue to train young researchers

through future exchanges and online meetings.
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These risk maps in agricultural soils may play a vital role in reducing pollution sources; so that zonal

pollution control and ecological protection may be achieved in this resource-based agricultural land.
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