Asian Jr. of Microbiol. Biotech. Env. Sc. Vol. 24, No. (3) : 2022 : 490-493

© Global Science Publications
ISSN-0972-3005

DOI No.: http://doi.org/10.53550/AJMBES.2022.v24i03.008

IMPORTANCE OF ZINC IN PLANT NUTRITION: A REVIEW

NALLA SAISRUTHAN REDDY AND KAMINI KUMARI

Lovely Professional University,
Division of the Agricultural and Soil Science,
Jalandhar, Punjab, India

(Received 20 March, 2022; Accepted 19 May, 2022)

Key words: Zinc, Toxicity, Microbial activity

Abstract- Zinc is a micronutrient found in plants that is involved in a variety of physiological processes;
inadequate availability can result in crop yield loss. The most prevalent is zinc deficiency problems
associated with micronutrients, virtually all crops, and lime, sandy soil, and peat. It is projected that soils
and soils with a high phosphorus and silicon content will be insufficient. Zinc deficiency can harm the plant
by delaying growth, lowering farmer numbers, causing chlorosis and smaller leaves, accelerating plant
maturity, spik sterility, and producing low-quality rice products. Apart from its role in crop yields, zinc
performs several essential cellular activities in all living organisms and is engaged in the development of
the human immune system. When the human body does not get enough water, it suffers from hair loss and

memory loss, skin problems, and muscle weakness.

INTRODUCTION

Zinc is so significant for animal, and plant growth
that it is indeed necessary for plant nutrition via a
variety of enzymatic, biochemical, and redox
reactions. In addition, Zn is also essential for many
enzymes needed for nitrogen metabolism, energy
transfer and protein synthesis. Zinc deficiency not
only reduces plant growth and yield, but also affects
humans. More than 3 billion People all over the
world suffer from Fe and Zn deficiency and this
condition is specific widespread in areas where the
population is heavily dependent on a diverse diet of
cereal-based foods, where Fe and Zn are stored
almost exclusively in their skins, and therefore lost
during grinding and polishing Alloway, (2008) and
Cakmak, (2002).

There are several chemical pools of zinc that are
known to exist in soils, and the solubility and
availability of zinc to plants are determined by the
physical and chemical qualities of the soil. A cyclic
oxidation-reduction process occurs in soils during
rice-wheat cultivation. This process significantly
affects the transition of zinc from one chemical form
to another and, therefore, the availability of Zn to
plants and other organisms. Organic additions such
as FYM, compost, crop wastes, and other organic

matter have been shown to increase soil
productivity in the rice-wheat cropping system,
among other things. Because of their biodegradation
in soils, these amendments have a significant impact
on the solubility and availability of various forms of
zinc, in addition to contributing significant
quantities of their own Zn to the environment. With
lantana additions, non-specifically adsorbed
exchangeable Zn increased in concentration,
specifically adsorbed exchangeable Zn decreased in
concentration, and organically bound Zn increased
in concentration. Al and Fe-oxide bound Zn
decreased in concentration, and Mn oxide bound Zn
and residual Zn did not change in concentration.
Such information, for soil of Bihar, in general, and
calcareous belt of North Bihar in particular, is
lacking.

Zinc insufficiency is the most prevalent
micronutrient deficit among the several
micronutrients in the field and fruit crop in different
areas of India, with agricultural output in the
country frequently being limited as a result. Many
sections of our nation, particularly those where high
yielding fertilizers sensitive crops are being farmed
extensively, have reported widespread occurrences
of zinc shortage in soil. The calcareous soils of Bihar,
which cover a large region, are poor in zinc to the
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point that 80 percent of soil samples examined were
zinc deficient. (Singh et al., 2003), and symptoms of
zinc deficiency are frequently observed in many
crops (Sakal and Singh, 1984). The use of zinc
fertilizers to crops is critical for achieving the desired
yield levels of the crops being grown. As a result of
these factors, the application of zinc fertilizers to a
variety of crops has been a standard practise during
the past two to three decades. The use of zinc
fertilizers to address zinc deficiencies has piqued the
curiosity of many people in the fertilizer industry.

Zinc’s Importance in Field Crops

Zn is required for proper plant metabolism because
it affects the activity of hydrogenase and carbonic
anhydrase, the stability of ribosomal fractions, and
cytochrome production. Lukaski, (2004). Zn-
activated plant enzymes are involved in carbo-
hydrate metabolism, maintaining cell membrane
integrity, protein synthesis, auxin regulation, pollen
synthesis and formation Marschner, (1995).
Regulation and maintenance of gene expression
needed to create environmental stresses in Zn-
dependent plants Peck ef al., (2010). The lack of
outcome in the development of abnormalities in
plants can be seen as Deficiency symptoms such as
growth retardation, chlorosis and small leaves,
sterility of the spikelet. Zn micronutrient deficiency
can also affect the quality of harvested products;
plants are easily damaged by heat or temperature
and fungal infections. Diseases can also increase
Marschner, (1995); Peck et al., (2010). Zinc appears to
affect the absorption capacity of water and transport
of plants and also reduce the adverse effects of
short-term heat and salt stress Singh et al., 2003;
Sakal et al., (1984); Tavallali, et al., (2010); Tisdale, et
al., (2010). If zinc is necessary for the synthesis of
tryptophan, which serves as a precursor for IAA, it
also plays a crucial part in the formation of the
growth hormone auxin, which is essential for cell
development. Welch, (2002). Zn is necessary for the
integrity of cell membranes to maintain structure
orientation of macromolecules and ion transport
systems. Its interactions with phospholipids and
sulfhydryl groups of membrane proteins contribute
to membrane maintenance Peck et al., (2010), Kasim,
(2007); Welch, (2002), Cakmak, (2002); Sakal et al.,
(1984).

Role of Zinc Under Submerged Conditions

Zinc deficiency is quite frequent under flooded soil
situations. Zn precipitates as Zn (OH) 2 in acidic

soils and as ZnS in sulphurous and alkaline soils,
respectively. The concentration and solubility of Zn
reduced as the pH of the solution increased. The
oxides of Mn and Zn, when combined with CaCO3
or MgCQ3, are highly absorbed by Zn in the ground
state of the element. The presence of HCO3, the
principal anion in calcareous soil, decreases the
transfer of zinc from root to branch, but does not
result in a significant increase in Zn intake by the
roots. Zinc, when exposed to anaerobic conditions,
produces the insoluble Zn phosphate. Under these
circumstances, the plant roots are unable to acquire
soluble Zn only from Zn solutions in quantities
sufficient for plant growth. When the quantity of
organic acid in the water increased, Zn absorption
reduced, which had an adverse effect on plant
development under immersion circumstances. The
Zn absorption was also decreased in acidic rhizome
conditions, owing to the release of hydrogen ions
from the roots and the conversion of cations to
anions that occurred. The release of Zn from acid
soluble components (e.g. absorbed Zn, organic
matter, or Fe (OH) 3) occurs under acidic rhizoshere
conditions, and the metal is made accessible for crop
harvesting. As a rule, rice crops absorb the majority
of the Zn released from the phosphate - solubilizing
rhizosphere since the amount of accessible Zn in the
soil is extremely low in a flooded condition. Graham
et al., (2001).

Soil Zinc Deficiency

Zinc shortage is prevalent across the world, and
virtually all plants react favourably to Zn
application. Cakmak, (2000). By geochemical and
pedochemical heating processes, normal soil can
inherit trace elements, such include Zn, from its
parent rocks, as well as from other sources.
Additionally, in addition to the mineral composition
of the parent material, the total quantity of Zn in the
soil is influenced by the kind of soil, the intensity
with which it is heated, the climate, and other
elements that are significant throughout the soil
formation phase. Cakmak, (2002). Meanwhile, a
high pH levels and a high CaCO3 concentration,
organic matter, clay, and phosphate content in the
soil can absorb and generate Zn, reducing the
amount of accessible Zn. Disante ef al., (2010).
Granite and gneiss soils are frequently deficient
in zinc. Similarly, total Zn was detected in several
coastal regions in highly leached, acidic, sandy soil.
The paper states that the quartz at the bottom of Zn
vanishes. Quartz has a trace amount of zinc, ranging
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from 1.0 gg g-1 to 5 to 8 gg g-1. Graham et al., (2001);
Kasim, (2007). According to the Food and
Agriculture Organization (FAO), about 30% of
Cultivated soils in the world have a low content of
plants with Zn [9]. The highest value of ZN
Concentrations were often observed in Spodosols
(28 ug g-1) and luvisol (35 gg g-1), while higher
levels were found in fluvisols Cakmak, (2000).

Zinc Deficiency Symptoms in Plants

The visual indicators of zinc deficiency in plants are
highly distinctive and easy to identify. These unique
symptoms are important for detecting severe zinc
deficiency and for demonstrating a bottom that is
sensitive to zinc but does not have latent or marginal
deficiencies. The most common signs of zinc
deficiency include reduction in growth, reduced
internodes, petioles, and tiny deformed leaves
(small leaves), which result in “rosette” symptoms
in dicots and “fan-shaped” monocot trees during
their early growth stages. Tavallali, et al., (2010).
Indications of insufficiency initially develop in
young leaves, as Zn is ineffective under deficient
circumstances. These tiny, calyx-shaped leaves
encourage interveinal chlorosis and necrotic spots
on the top surface of the leaf, which eventually fuse
and form dark necrotic and brittle stains. The most
obvious sign of necrosis is the disappearance,
twisting, and crumbling of the centre leaves. Tisdale,
et al., (1984). Normally, zinc insufficiency is
concealed, even internally. Fields and symptoms
develop swiftly, but are very variable in their
development depending on the degree of stress.
Welch, (2002). It is possible to employ enzyme
activity such as restriction endonucleases or
carbonic anhydride activity. as a repository of
accurate data. This is especially critical during the
early phases of growth, when the requirement for
plant micronutrient is relatively low and the total Zn
level does not accurately reflect the underlying
shortfall. Zinc deficient plants are hostile and lack
vigour; they have an uneven look with short and
weak branches. Intermediate parts of immature
plants contain dark brown necrotic sores. Cakmak,
(2002). Rice seed death manifests itself visually as
dryness caused by a lack of leaf rigidity, basal
chlorosis leaves, slowed plant development,
“bronzing” of leaves, and similar symptoms. The
most typical indications of zinc deficiency in rice
include chlorosis of the middle rib on the
foundation of the youngest leaves between 2-4
weeks after planting or transmission, as well as

brown patches on older leaves. Places grew, merged,
and imparted a brown tint to the leaves. Zinc
deficient plants develop slowly and have a reduced
root system. However, if the shortage is not severe,
the plant can recover after 4-6 weeks of delayed
ripening and yield reductions in quick cultivars. A
visible sign is a decrease in plant turgidity, which
occurs when plants fall and float on the water
surface. The basal leaves become light green and
become chlorotic after 3-7 days. It is critical to keep
in mind that the visual indications of zinc deficiency
in rice vary according to soil type, cultivar, and
development stage. Symptoms may be erroneous. A
deficit of N, Mg, Mn, or Fe is frequently
accompanied with the underlying Zn deficiency. It’s
tough to tell the contrast between the different
symptoms. As a result, plant analysis is required for
confirmation. Cakmak, (2000), Welch, R. (2002).

Zinc Toxicity

The threshold for Zn toxicity varies according to
plant species, duration of Zn stress exposure, and
composition of the nutrient growth media. Plant
growth suppression was seen in E. maculate and E.
urophylla five weeks after the addition of 400-1600
mM ZnSo4, whereas Pisum sativum was abolished
following the application of 1000 mM Zn. Plants that
are overexposed to heavy metals have a significant
effect on photosynthesis. It is possible for high Zn
concentrations in plants to produce phytotoxicity.
When the Zn concentration in the leaf of the plant
reaches around 300-1000 Zg g-1, the yield may
decline. A typical phytotoxic critical concentration is
around 500 Zg Zn g-1. While determining Zn tissue
concentrations is the most effective method for
detecting Zn deficiency in plants, the results must be
interpreted in such a way that the interactions of Zn
with other nutrients are fully identified, as a
nutrient deficient can result in an abnormal
accumulation of other nutrient content in the plant
Disante et al., 2010.

Zinc’s Impact on Microbial Activity

Microorganisms require a variety of nutrients for
development and metabolism. Zinc is a nutrient that
is found in the enzymatic reaction as a component
and mental activator for a large number of enzymes.
Zinc has been shown to inhibit bacterial growth at
higher concentrations (>13.60 mg kg-1).
Additionally, excessive amounts of Zn have a
detrimental effect on cell proliferation, microbial
populations, and their activities in soil.
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CONCLUSION

After conducting a comprehensive review of the
literature, we discovered that Zn is a very critical
plant nutrient for all plant species. It is absent from
all regions of the earth, regardless of the soil type
present. The use of zinc fertilizers is required for
healthy plant development and increased yields. It
is advised that Zn fertilizer be applied to soil as well
as leaves in order to address any deficiencies. Earth
tiles containing chelates, sulphates, and zinc oxides
should be disseminated and mixed well with soil
before being used. Plants that were exposed to the
applied Zn had quite a lasting effect on successive
plants, whereas plants that were exposed to leaf
sprays seemed to have no residual effect. And for
each plant, a new set of applications must be
developed.
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