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Influence of nickel and zinc on growth, metal accumulation, and uptake
and transport of iron in basil (Ocimum basilicum L.).

Abstract

Nickel (Ni) and zinc (Zn) are essential micronutrients and most of their contaminations are related to the increasing use
of fertilizers and pesticides. The present study focuses on the effects of the different concentrations of Ni (0, 17,43, 85 and 170

ase in the

&

c&arlson with the
control treatment by 52.8% and 65.9% and Zn (600 mM) by 38.9% and 41.7%, respc@ayely. With the incr@@si®®oncentration of
Ni and Zn in the medium, the accumulation of both heavy metals in the roots and shoots cased which cqllsed a disruption in Fe
transport, hence an enhancement the in the accumulation of Fe in the roots, and decliney ulation i ots. Fe accumulation

in root at highest level of Ni and Zn stress (170 and 600 mM) incregsed in compa ith the cofftrol treatment by 51% and
89.9%%, respectively, while it reduced in shoot at highest level of nd Zn .8% and 59%, respectively. However,
translocation factor of Zn (mean translocation factor in featme
treatments; 0.28) which indicated that basil is resistant to Zn
plant, so root growth was restricted in comparison with shoot growgh. There e excessive use of micronutrient fertilizers has
not only contaminated agricultural soils, but also entered into food cifg
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Influence of nickel and zinc on growth, metal accumulation, and uptake
and transport of iron in basil (Ocimum basilicum L.).

EXTENDED ABSTRACT

Introduction

are rgidted to
pight that is also
isiflk demand for

to enhance their
increased due to

Nickel (Ni) and zinc (Zn) are essential micronutrients and most of their con
the increasing use of fertilizers and pesticides. Basil (Ocimum basily
used as a vegetable. By the increase in the Earth's population an

agricultural products, along with the limitation of farm lands, the use of ¢
productivity has become common, Therefore, the contamination of agu
heavy metals. The present study focuses on the effects of the differe
and 170 mM) and Zn (0, 60, 120, 300 and 600 mM) 0“ e gro fadl®rs, Ni and Zn accumulation, and
the concentration of Iron (Fe) in roots and shoots

Materials and methods

In this study, basil (Ocimum basilicum) see
disinfected seeds were transferred to perlite pots for ge
a modified Hoagland solution at the two-leaf stage. After
to plastic pots containing half-strength
temperature of 25/20 °C, a 16 h photoperi
and after proper vegetative growth, they
(NiSO© 6H Qand 0, 60, 120, 300,
solutions were aerated g@ntinuously

tained from Pakaan Bazr Company. The
ation, watered with distilled water, and fed with
days, four uniform seedlings were transferred
and grown in a greenhouse with day/night
lants were transferred to hydroponic mediums
to 0, 17, 43, 85, 170 mM treatments of nickel
ents of zinc (ZnS©O 7H Ofor 10 days. The nutrient

measured after drgng.in an at 70 8 h and Ni, Zn and Fe concentrations were determined in
root and shoots u ic absorption spectrophotometer (AAS, Shimadzu model 6200). The Ni,
Zn, Fe translocatio rom root to shoot were calculated as their concentration in the shoot

divided by their concentr: n the root. The experiments carried out in this study used a randomized
i ifiWthree replications. Duncan’s test with P < 0.05 as significance threshold was
used to compare 1

Results

The showed that with the increasing concentrations of Ni and Zn in the medium, the growth
significant creased, so that the shoots and roots dry weight decreased at the highest level of treatments
in Ni (170 mM) in comparison with the control treatment by 52.8% and 65.9% and Zn (600 mM) by 38.9%
and 41.7%, respectively. The ratio of shoots to roots increased at the high levels of Ni treatment (85, 170
mM), but this increase only occurred at the highest level of Zn (600 mM). With increasing in the
concentrations of heavy metals in the medium, their accumulation in the roots and shoots increased, but the
accumulation in the roots was always more than in the shoots in both heavy metals. The translocation factor
of these heavy metals to shoots varied, but the translocation factor of Zn was consistently greater than Ni
which indicated basil is resistant to Zn accumulation. With the enhancing concentration of Ni and Zn in the
medium, the accumulation of both heavy metals in the roots and shoots increased which caused a disruption
in Fe transport, hence an enhancement the in the accumulation of Fe in the roots, and decline its
accumulation in shoots. Under the highest levels of Ni and Zn stress (170 and 600 mM), Fe accumulation



in the roots increased by 51% and 89.9%, respectively, compared to the control treatment. In contrast, Fe
levels in the shoots decreased by 66.8% for Ni and by 59% for Zn under the same stress conditions.
Additionally, the translocation factor for Zn (mean: 0.56) was greater than Ni (mean: 0.28).

Conclusion

Considering the higher accumulation of heavy metals Ni and Zn in the roots of the basil plants, they
can be classified as excluder plants for these elements, so root growth was restricted in comparison with
shoot growth. Although the basil displayed greater resistance to zinc. With increasing in the concentrations
of essential heavy metals (Ni and Zn) in the medium, Fe accumulation in the roots also increased, while its
transfer to the shoots decreased. This reduction in translocation of Fe is one of the reasons for the reduced
growth in the shoots due to the deficiency of essential elements. Therefore, the excoglge use of
micronutrient fertilizers has not only contaminated agricultural soils, but also entered into fo ins.
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