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ABSTRACT

Environmental pollution, especially soil contamination from anthropogenic activities tend to affect our health
through the food chain. A laboratory scale pot experiment was conducted in this study to evaluate the metal uptake
capacity of vegetable crop, Spinacia oleracea L. (African spinach) grown in Karu L.G.A of Nasarawa state. A
composite sample derived from several sampling points was separated in eight (8) pots, treated with lead (Pb)
and Nickel (Ni) concentrations and studied. Mean concentration levels of both lead (Pb) and nickel (Ni) indicated
significantly higher concentrations of both metals were obtained in the roots of harvested crops compared to the
stems and leaves and was confirmed by the hierarchical cluster analysis (HCA). The observed environmental
pollution of the agricultural soil in the study area does not sufficiently concentrate in the edible parts (stems and
leaves) of the crop.
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BACKGROUND OF THE STUDY

Soil contamination and pollution through human actionssdssagrowing problematic issue in the whole world today,
menacing human well-being and injuring th considered.as a critical component of
environment as it accumulates pollutant opegenic activities (Agrelli et al., 2020).
Hence, soils are considered as;the mai eleased by anthropogenic activities
into the environment, (Ali etaal.,” 2019 sion have triggered environmental
contamination of heavy metalEthou e he agricultural soils and the whole
environment has significantly accelera et.al 2016). The source of heavy
metals are either natural (volcanic!erup
(agricultural activities, mining, manu-fact
2020).

The interaction of metals with agricultural soil,lead al spreading through plant uptake through; ion
exchange, adsorption, aqueous complexation, and desorption etc.. (Vodyanitskii, 2016). Heavy metals
accumulation occurs typically in plants edible parts, which may cause a decrease in the quality of crops and it
yield, it’s a risk to man’s health and al (Nagajyoti {] 2010). The tOXICItIeS potentials of different metals

un

are because of the formation of stable coo mp! 30 iperganic ligands which function
s prter

as poisons even at small concentrations.<e

g rock etc.) or by activities of man
ﬁaﬂuddin etal., 2021; Wang et al.,

METHODOLOGY

Soil collection

Agricultural soil was collected from different farmlands around the study area to form composite samples. The
homogenized soil sample was separated into eight (8) different study containers (P1-P7) and a control (CL).
Relatively dry soil from various containers was treated with specified metal solutions of Pb and Ni from Pb(NOs3)
and Ni(NO3)..6H,0) as shown in table 1 and allowed to stay for a week to enable equilibration before planting (
Yang et al., 2019).

Table 1: Treatment levels of Pb and Ni in the studied agricultural soil (mg /kg)

Treatment CL P1 P2 P3 P4 P5 P6 P7
Pb 0.00 0.10 0.20 0.25 0.30 0.35 0.40 045
Ni 0.00 0.10 0.20 0.25 0.30 0.35 0.40 0.45

Crop planting

Vegetable crop, Spinacia oleracea L. (African spinach) was seeded into the various study soil samples and
moisture content of the soil was maintained with tap water while cow dung was used as manure. The Spinacia
oleracea L. plant was harvested after eight weeks of planting and cut into three different parts; leaves, stem and
root. This was washed and dried to constant weight then grinded to size.The determination of lead and nickel
concentrations was done in triplicates using Atomic Absorption Spectrometer while multivariate analysis was
carried out on generated data using SPSS software at 95% significance level (Siaka et al., 2016;Cheng et al.,
2011).
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Table 2: Descriptive Statistics of Pb concentration in Root, Stem and Leave (mg/kg)

N Range Minimum Maximum Mean Std.

Deviation
Root 8 14.33 5.11 19.44 14.44 4.71
Stem 8 12.50 4.84 17.34 7.26 4.17
Leaves 8 16.66 0.00 16.66 7.14 6.13

The uptake of Pb in the root, stem and leave of spinacia oleracea |

Table 2. shows the descriptive statistic of mean values for Pb uptake in root, leave and stem of harvested crops
from eight study samples. The highest mean concentration of Lead (Pb) obtained was 14.44 mg/kg found in the
root, while both the stem and leaves had closely related concentrations as suggested in the hierarchical cluster
analysis shown in figure 2. The mean concentration of lead in the root, stem and leaves shown in figure 1, and
may be attributed to indiscriminate farm practices especially chemical applications such as pesticides, herbicides
and insecticides etc. also the geological mining activities in the study area and lastly traffic along the roadside
been a major motor high way linking the nation’s capital city (Abuja) to other cities. Toxicol et al, (2015) observed
similar trend in environmental and analytical toxicology of heavy metal concentrations in plants and soil along
heavy traffic roads in north central Nigeria. Apart from the control soil sample, all other samples had concentration

of Lead (Pb) above the permissible limit for plants.
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Figure 1: Pb uptake in root, stem and leaves
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Dendrogram using Average Linkage (Between Groups)
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The highest concentration of Ni in the harvested crop was obtained.as 4. 90 mg/kg, found in the root, and the least
concentration of 0.00 mg/kg (below detection I|m|t) and also found in all the plant parts, it can cause reductions

in yields of the vegetable (Chen et al., ob v ve.hi entrations in the root whereas
the uptake by stem and leaves showedsi l figure 4. Figure 3. show levels

of Ni uptake in the root, stem and leave of splnach in the dlfferent treatment levels of CL, and P1 to P7.
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Figure 3: Ni uptake in root, stem and leaves
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Figure 4: Cluster analysis for Ni uptake in root, stem and-leaves

CONCLUSION /
The effect of environmental pollution , stéliea using the laboratory scale
pot experiment. The results fr{)m mea ' : na sis all revealed most of the Pb
and Ni to be concentrated in the roots : rican spinach) crop. The uptake of
the metal concentrations on the‘{)laﬁs_ edib
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ABSTRACT \ '

Quantum dots (QDs) are nanoc?ystal ‘semig@aductors that an ‘P-Wlth diameters typically ranging
from 2 — 10 nm (equivalent to 10 SMO e to the ‘ sizes, QDs nanocrystals possesses
distinctive properties, resulting in excepf onal tunab e structures and offering novel possibilities in

science and technology. In this research, ZnO quanfum dots (ZﬁO QDS) were successfully synthesized at different
pH using a sol-gel method. The synthesized ZnO QDs.«were characterized through X-Ray Diffraction (XRD),
Atomic Force Microscope (AFM), aV|oIet-¥|51bIe se Reflectance Spectroscopy (UV-Vis DRS), and
photoluminescence (PL) analyses. Ta Gﬁk p nO QDs reveal that the ZnO
nanocrystals formed the hexagonal urtz phase The average crystalli e S|zes as calculated by the Debye-
Scherer equation were 10.66 nm, 6.63, and 4.45 nm, for the ZnO QDs synthesized at pH 10, 12 and 14,
respectively. The optical Absorption studies showed that the band gap of the synthesized ZnO QDs has shifted
toward the blue end of the spectrum when compared to bulk ZnO, which can be related to the strong quantum
confinement induced by the nanoscale size. Furthermore, the effects of pH on the size and the photoluminescence
emission spectra of the synthesized ZnO QDs were discussed.

Keywords: Quantum dots, Zinc oxide, semiconductors, sol-gel, photoluminescence.

INTRODUCTION

Quantum dots (QDs) are zero-dimensional semiconductor nanomaterials with the size of about 2-10 nm,
composed of about 200 - 10000 atom (Kandi et al., 2017). The most common QDs are the binary semiconductor
compounds consisting of elements of group I1-V1, such as lead sulfide (PbS), and cadmium selenide (CdSe). QDs
composed of elements of group I11-V, such as Indium phosphamide (InP), and gallium nitride (GaN) are also of
enormous interest. Other QDs made of a single element (such as silicon or germanium), or of ternary elements
(such as CdSSe, CdznS, CdTesS etc.) have also been reported (Adegoke et al., 2017). Lately, carbon-based QDs,
made of carbon quantum dots (CQDs) or graphene quantum dots (GQDs) have been developed as a new class of
semiconductor QDs (Xu et al., 2020).
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