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Short Letter

Agriculture’s sustainability depends on the need to use practices and technologies that are environmentally
friendly and have no bad impact on the environment, are cost-effective and easily accessible to farmers,
resulting in overall food productivity enhancement. Additionally, the positive outcomes of sustainable
agriculture can be carbon balance, pesticide control and food productivity. However, the main challenge is
to develop policies for agriculture production sustainability in both developed and developing countries
[1, 2]. During the past half-century, the use of pesticides, agricultural machinery, irrigation water and
fertilizers helped increase agricultural productivity, but assuming that these relationships will remain linear
in the future would be overly optimistic. Novel advanced techniques are required that integrate ecological
and biological procedures to enhance food production and reduce the use of non-renewable resources,
which are harmful to the environment and the health of individuals [1, 2]. The earth’s magnetic field
(MF) is one of the inevitable environmental factors affecting plant growth and yield. Because the MF
technique is environmentally friendly, produces no waste, requires no power supply, and does not emit
harmful radiation, it can be used for agricultural sustainability. It has two types; both weak and strong
MF play a particular role in the growth and development of plants [3]. According to a study, confined
variations have been found in the direction and strength of MF. Meanwhile, MF of the earth existed from
the start of plant life and plays a key role in water accessibility, temperature, light and gravity, and it is
also a significant part of plant evolution. During plant evolution, all other factors constantly varied except
gravity. MF contributes to selection pressure and abiotic stress, ultimately leading to specie formation
and diversification [4]. Magnetic susceptibility refers to the presence of various concentrations and types
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of oxy-hydroxide and iron oxide. MF also affects the hydrophobic and hydrophilic properties of water
concerning minerals absorption, electrical conductivity, soaking time and several other properties [5].

Furthermore, plant stimulation with MF can be affected by physiological and biochemical mechanisms.
MF can be used for the removal of undesirable ferrous metals from bulk and grain, for the cleaning
of harmful metal debris and also used for disease prevention [6]. Another study stated that MF could
enhance plant productivity by altering its physiological processes like water relations, uptake of nutrients,
photosynthesis, respiration and biochemical aspects comprising genes of secondary metabolites, proteins,
enzymes, antioxidants and reactive oxygen species (ROS) [3].

The technology of magnetic treatment is increasing day by day in the field of agriculture (Figure 1).
However, most agricultural studies do not focus on soil magnetism, which is one of the significant factors
having a substantial role in agriculture development. Soil magnetic susceptibility can be used for various
applications like agronomy, archeology, pollution and climatic conditions. Soil magnetism can be affected by
several factors like topography, vegetation, microbial activity, bacterial inoculation, temperature, gelation,
soil drainage and climate [5].
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Figure 1: Effect of magnetic field on sustainable agricultural production.

During magnetic treatment, seeds are exposed to varying periods of magnetism. Magnetic treatment
stimulated seeds better than untreated cultivars. The treatment of magnetic pre-sowing resulted in an
enhanced percentage of seed germination. Further, seeds treated with magnetic treatment improved the
length of root and shoot, vigor index and especially seed germination [7]. In another study, the effect of MF
on the germination percentage was exposed for corn seeds, and the results suggested that MF treatment
enhanced seed germination percentage and vigor [8]. Seeds exposed to MF result in accelerated metabolism,
which leads to enhanced germination percentage [9]. Another study also reported the increased germination
rate, germination rate index and vigor in radish seeds treated with MF [10].

Tomatoes irrigated with agricultural drainage water result in reduced quality and yield, which can
be mitigated with the help of MF treatment. MF improves the quality, growth and yield of plants, thus
ensuring food safety [11]. So, MF is an old technology that is known for its role in plant growth and
development as well as for agricultural sustainability to meet future food demands, so it should be given
the main focus of future research.

The application of altering and static MF helps to control the postharvest losses by affecting sprouting
and shrinkage characteristics in potatoes. The potatoes subjected to both alternating current (AC) and
direct current (DC) MF showed significantly lower weight reduction. The results suggested that potatoes
exposed to DC MF resulted in fewer sprouts per tuber [12].
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Plants being static, are continuously exposed to altered environmental conditions. MF helps to alleviate
the adverse effects of abiotic stress conditions via decreasing oxidative stress and increasing antioxidant
machinery. MF exposure was also found to overcome the stunted growth of plants under high temperature
and light stress [9]. Magneto-priming can be carried out with the help of MF, which acts as an un-intrusive
and physical stimulant for stress tolerance and improves the seed vigor of the major field crops [13]. Salinity
is a major threat to agriculture sustainability [14]. It is increasing day by day and needs to be controlled.
Electromagnetic energy can be used to alter the saline behavior of water in Vigna radiata. MF in soil as
well as in normal and salt-treated water was detected to promote growth by improving nutrients and water
absorption [15].

Seed pretreatment with MF aids in the control of natural pest infestations such as Bemisia tabaci,
Phenacoccus solenopsis, Thrips tabaci and T. urticae. Plants treated with MF displayed a positively
enhanced defense mechanism in soybean crop with a decline in pests, specifically T. urticae. Pests displayed
a negative correlation with MF exposed seeds along with irrigation rate. Seeds respond to MF exposure
time by altering the oil content, ash, chlorophyll, protein and carbohydrates as a 3rd degree polynomial
model [16]. Furthermore, a study stated that MF treatment could reduce the disease index by modifying
calcium signaling and pathways of polyamines and proline [9].

A study by Vashisth and Joshi [17] reported the MF treatment in maize. Maize seeds were exposed
to various static MF' levels, such as from a minimum of 50 to a maximum of 250 for the duration of 4
h. Among these levels and time periods, 200 mT for about 1 h was found to be the best as it resulted
in greater values of chlorophyll content, dry weight of root and shoot, leaf number, shoot length, leaf
area index (LAI) and improved root system. Similarly, another study regarding MF seed treatment was
conducted on soybean. MF treatment of 150 and 200 mT for 1 h was found to be most effective as it
enhances seed parameters such as vigor, seedling length, germination rate and water uptake. Plants treated
with MF were found to have greater fluorescence at JIP by polyphasic Chl a fluorescence (OJIP). The map
of total soluble proteins showed increased intensities of bands corresponding smaller and larger RUBISCO
subunits [18]. Further, another study regarding the application of 200 mT SMF treatment for 1 h indicated
that it significantly increased various parameters such as the ratio of ASA/DHA, nitrogenase activity,
photosynthesis, leaf area and leaf weight; however, it caused significant reductions in antioxidant enzymes,
ASA and hydrogen peroxide which helps to increase plant yield and biomass accumulation [19]. Moreover,
MEF has also been documented to reduce soil reduction via the magnetization of potable water. The results
indicated that MF significantly increased Ca and 5% of Mg concentration in the soil, which suggested that
MEF could help reduce the degree of soil dispersion [20]. Furthermore, MF increased soil moisture as soil
treated with magnetized irrigation water consists of greater soil moisture [21].
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