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Abstract

Plant nutrition is critical for both statistical crop output as well as long-term sustainability, and crops
required 17 key components to grow and develop on a consistent basis. In terms of plant development,
yield, and quality, micronutrients are just as important as macronutrients. Micronutrient requirements
(such as iron, zinc, copper, molybdenum, and manganese) are only needed in minute quantities and are
met in part by soil, chemical fertilizers, or other materials sources. Plant physiology, nutrition stability,
reproductive growth, chlorophyll synthesis, carbohydrate generation, fruit and seed formation, and other
processes generally require micronutrients. In horticultural crops, iron and zinc insufficiency, as well as
other micronutrient deficiencies, are widespread. As a result of these deficiencies, some vigorous
orchards are becoming unproductive plantations with low-quality fruit. Micronutrients must be absorbed
by plants from the soil or supplied through inorganic fertilizer or other sources via soil application or
foliage treatment for optimal crop growth and output.
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Introduction

Horticulture is India's fastest-growing agricultural sector. Horticulture currently accounts for
28% of agricultural GDP, with horticultural crop production up 8.9%. In 2006-07, vegetables,
fruits, plantation crops, and spices accounted for 59.8%, 30.9 percent, 6.5 percent, and 2.1% of
total horticultural production. After China, India is the world's second-largest fruit grower,
with 97.36 million tonnes of fruit produced and a huge export market (NHB, 2018) [,
However, India continues to lag in producing high-quality fruits, which are frequently rejected
during trade by importing countries. The production of high-quality fruits is dependent on
several factors, including the use of high-quality planting materials to avoid inferior seedlings,
proper care and management practices, such as water management, weed management,
nutrient management, the use of plant growth regulators, training, and pruning, and disease
and pest protection.

Horticultural crops make up 10% of all cultivated land. Fertilizer use in horticulture has
increased from 2% in the 1990s to 8% in 2012-13 with grapes and bananas being the two most
intensively fertilized fruit crops (Malhotra et al., 2015) B9, The plant's productivity is mostly
determined by the nutritional balance and biological activity.

Micronutrient shortage is a severe problem in soil and plants all over the world (Imtiaz, et al.,
2010) 2°1 and correct micronutrient quality is necessary for better development, quality, yield,
blooming, fruit set, and post-harvest life of horticulture products (Ram and Bose, 2000) 19,
whereas its deficiency decreases the productivity (Zagade, 2017) 4. Aside from the basic
plant nutrient, there are eight vital nutrients that plants require regularly. Fruit Micronutrients
such as manganese, copper, boron calcium, zinc, magnesium, iron, and others greatly boost
crop yield and quality. Zinc is an important trace element because it takes part in crucial
metabolic function in plants' vegetative and reproductive phases, as well as their growth and
development. Calcium is essential for fruit quality growth, whereas magnesium is a crucial
component (Marschner and Rengel, 2012) 31,

Nutrients required in quantities are applied through the soil, whereas nutrients through a foliar
spray can be better absorbed (Fageria et al., 2009) 8, In a study of soil application vs. foliar
application of nutrients, soil application of B and Zn (250 gm/plant each) was compared to
foliar treatment of B and Zn (2gm) (3gm). The results demonstrated the efficacy of foliar
application of nutrients over soil application of nutrients since all plant vegetative and yield
features were superior to the results obtained for soil application of micronutrients (Davinder
et al., 2017). Foliar sprays should be given at one or more of the times listed below: after fruit

~ 1158~


file:///C:/Users/gupta/AppData/Roaming/Microsoft/Word/www.thepharmajournal.com

The Pharma Innovation Journal

harvesting, at the start of a new flush, parenthesis/2-3 weeks
before fruit bud differentiation, and during the period of small
fruit production at full bloom. Because boron, zinc, and iron
have limited mobility in plant tissues, and since orchard crops
aim to acquire as many necessary nutrients as possible before
flowering, the authors believe that micronutrient foliar sprays
should be applied preferably before flower formation and
after fruit harvest, in addition to recommended deficiency
doses already applied through the soil.

Foliar sprays can prevent or solve a problem with very little
amounts absorbed by the leaf, but it is also known that in
order to maximize the benefit of foliar sprays, root uptake
must be increased. Readers can consult several reviews for
more information on many parts of foliar nutrition (Haynes
and Goh, 1977) 2. Mineral nutrients enter leaves in three
stages: penetration of nutrients through the cuticle and
epidermal walls, adsorption of mineral nutrients on the
plasmalemma surface, and passage through the plasmalemma
into the cytoplasm (Frank, 1967). Discontinuities and fissures
in the epicuticular waxes, on the other hand, provide a conduit
for leaf-applied nutrients to penetrate. Encouraging the
previous researcher published reviews on the effects of
micronutrient application on the yield, growth, and quality of
several fruit crops. Plant growth was found to be affected by
micronutrient deficit, which resulted in reduced yield.

The ideal amount of nutrients not only boosts productivity but
also enhances harvest quality. As a result, the foliar
application is the most efficient method to do a large number
of tasks in a short period. Intensified agriculture methods and
uneven fertilizer application are the main cause of
micronutrient deficits. Most horticulture crops suffer from
zinc deficiency followed by manganese, Mo, iron, boron, and
copper deficiencies. These micronutrients help in
photosynthesis and various enzyme system. Boron is
associated with the enzyme or photosynthetic function;
however, it is linked to the chemistry of plant polysaccharides
and reproductive function. For improved plant development,
flowering, and fruit set, an adequate quantity of
micronutrients was required. (Ram and Bose, 2000) [“9. For
improved plant development, flowering, and fruit set, an
adequate quantity of micronutrients was required. (Anees et
al.,, 2011) Bl Micronutrients are becoming increasingly
popular among fruit farmers since they give good nutritional
support while also ensuring increased harvest and returns. For
a better fruit production quality of fruit, attention should be
given. A special techniqgue must be followed for enhancing
the post-harvest quality of fruit.

In recent years, foliar nutrition feeding of fruit plants has
gained popularity, as it is a cost-effective and obvious strategy
to avoid nutrient imbalances. Micronutrients such as
molybdenum, zinc, copper, and boron play a specialized
function in plant growth and development, quality products,
and the uptake of key nutrients, Plant vigor and productivity
are aided by macronutrients such as potash, nitrogen, and
phosphorus. Because of the importance of applying
micronutrients to improve fruit quality, the current study was
carried out to assess the influence of micronutrients by foliar
application on fruit quality parameters of the L-49 guava crop
during the rainy season. (Ambe Babhar).

Foliar application of micronutrient increases the nutrient
availability to the plant and supplement the fertilizer to the
soil. Spraying with the correct strength has a lot of advantages
in terms of simplicity, and it takes around one or two weeks to
obtain favorable results. In India, the application of various
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pesticides through foliar application in the guava plant
resulted in a positive result. Mixed fertilizers, such as
magnesium sulfate, potassium sulfate, zinc sulfate, ferrous
sulfate, calcium nitrate, and boric acid, were found to be
beneficial when applied to foliar, and the recommendations
made by various workers for various chemicals appear to
have a significant impact on fruit quality via their effects on
size, soluble solids, color, shape, and amount of sugar. In
guava, foliar spraying of several chemicals has improved
production and quality factors (Arora and Singh, 1970) (6],

Essentiality and deficiency symptoms of micronutrients
Iron

Iron is also a necessary component for plant growth. It
isinvolved in various physiological operations of plant
systems, such as protein synthesis with
chloroplasts, chlorophyll formation and degradation, and
electron-carrying enzyme systems. (Somasundaram et al.,
2011) BS1 Plants require iron to make chlorophyll and to
activate a number of enzymes, as well as those implicated in
the reduction/oxidation cycle. Iron supports respiration and
carbohydrate synthesis while also acting as a significant sink
in the vegetative phase of fruit in plant organs. (Sohrab et al.,
2013) B4 Chlorophyll synthesis, respiration, enzymatic
reactions, and photosynthesis are all crucial plant metabolic
functions that require iron. Involvement of iron in
physiological processes of plants leads to enhancement of
fruit parameters besides an increase in fruit yield in the
papaya plant (Pant and Lavania, 1989) [“%. Iron deficiency is a
major constraint for many calcareous soil-grown fruit crops.
Iron deficiency has an impact on fruit productivity and
quality. Chlorosis has a significant impact on fruit crops such
as pineapple, kiwifruit, raspberry, citrus, vines, tomato, and
many deciduous fruits tree species such as plum, peach,
avocado, pear, and cherry (Tagliavini and Rombola, 2001) 6],
For most crops, iron concentrations of 50-100 ppm are
commonly cited as satisfactory leaf analysis levels. However,
due to low mobility between tissues, leaf analysis is not a
good guide. Iron deficiency is most commonly caused by
alkaline soil conditions or an excess of phosphorus and
manganese rendering iron unavailable for uptake. Iron
deficiency, often known as lime-induced chlorosis, is an issue
in calcareous soils with a high pH. Custard apples are
especially vulnerable to iron deficiency, whereas other crops,
such as bananas, are usually unharmed. This sensitivity
appears to be associated with the crop's failure to absorb and
utilize iron.

zZinc

Several enzymes and proteins in plants, especially
carbohydrate metabolism (both in photosynthesis and in the
transformation of sugars to starch), auxin (growth regulator)
metabolism, and resistance to disease by some bacterial
pathogens, contain zinc as a basic element or regulatory
cofactor. (Alloway, 2008) M. Zinc is an essential
microelement involved in the synthesis of tryptophan that is
required by plants because it is a precursor to the creation of
Indole acetic acid (Ahmad et al., 2012) ™. Fruit tree foliar
feeding has grown increasingly important in recent years as
fertilizer application through the soil has become more
difficult due to complex chemical processes that allow some
fertilizer to leach down and others to remain unavailable to
the plant. Except for TSS in the fruit, foliar or soil application
of zinc sulfate did not increase mango fruit yield and quality.
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In kinnow foliar spray of zinc sulfate in combination with
iron, sulfate increases fruit juice, acidity, reducing sugar,
ascorbic acid, non-reducing sugar, and total sugar (Patidar et
al., 2021) 3, zn is essential for the functioning of several
enzyme-like transphosphorylases, aldolases, RNA and DNA,
dehydrogenases, polymerases, and isomerases (Swietlik,
1999) B71. Zinc is utilized to promote early blooming, which
increases fruit size, growth, and quality. Zinc (Zn) is an
essential trace element for plants since it is required for
normal growth and development as well as a number of
enzymatic functions. Zinc application at a higher level
enhanced foliar zinc content, which minimizes fruit drop and
ultimately increases endogenous auxin synthesis, (Meena et
al., 2014) B2, Zn is a precursor of indole acetic acid and its
production is involved in the synthesis of tryptophan,
resulting in greater tissue growth and development. It plays a
key role in protein production, and nucleic acid starch
metabolism and works as a cofactor for several enzymes, as
well as influencing photosynthesis, protein production, and
nucleic acid metabolism. (Alloway, 2008) . Low auxin
levels in tissue induce the severe stunting of leaves and shoots
that are so prominent in zinc-deficient crops. Young leaves
are usually the most impacted, and they are rosette, tiny,
chlorotic, and narrow, as a result of the shoot's inability to
lengthen. Bloom spikes are tiny, malformed, and drooping.
Zinc insufficiency is the most common cause of stunted
development and productivity in fruit crops. It is most
typically found in bananas, custard apples, and mangoes. Zinc
deficiency is a typical condition that appears in the spring
when crops are growing rapidly but have problems collecting
nutrients from cold soil in the winter environment. Zinc
deficiency is detected in young pineapple plants by the
immature heart leaves bunching together and then leaning
downwards. This illness is also known as crookneck. Existing
plants may have yellow spots and dashes at the margins of
mature leaves, which eventually combine into brown blister-
like defects on the leaf surface, providing an uneven
appearance.

Boron

Boron is an important micronutrient that is necessary for
optimum crop quality and productivity (Dale and Krystyna,
1998) 1, It is involved in the cell wall integrity RNA, phenol
metabolism respiration, synthesis, and lignification of the cell
wall, glucose. B is the only micronutrient that is not especially
related to enzyme function or photosynthesis, but it is
associated with the plant reproductive system and
carbohydrate chemistry (Suman et al., 2017) 281, Boron is an
essential nutrient for plant development and growth. Low B
has a greater impact on plant sexual reproduction than on
vegetative development. Boron's primary roles include cell
division, seed development, and cell wall growth, strength,
hormone development, sugar transport. The roles of boron in
plants are associated with those of nitrogen, phosphorus,
potassium, and calcium. Boron's structural involvement in cell
wall formation, as well as the activation or inhibition of
specific metabolic pathways, are thought to be the most
important roles of boron in plants. Boron is considered to be
necessary for the active growth of plants, root tips, new leaf
formation, and bud development. Boron deficiency also
causes distorted development and cracking in the fruit. Boron
is an immobile nutrient that does not easily move around the
plant; therefore, deficiency symptoms usually appear first and
are most severe at growth points, immature tissues, root tips,
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young leaves, and developing fruit. The fruits of boron-
deficient papaya are distorted and rough due to unequal
fertilization and seed development within the fruit. Growing
fruit secretes pinkish white to brown latex as it ripens
unevenly. Male flower shedding prematurely results in poor
fruit set and impaired pollen tube development.

Copper

Copper deficiency in tropical fruit crops appears to be
uncommon. It is required for the activity of many enzymes,
photosynthesis, and the creation of lignin, which gives shoots
and stems their physical strength, and seed development. It
increases chlorophyll synthesis by activating various enzymes
in plants (Ram and Bose, 2000) 3. Copper is an essential
component of many enzyme proteins, including polyphenol
oxidase, oxidase, diamine oxidase, cytochrome, and ascorbic
acid. It can also act as a catalyst or as a component of various
enzyme systems. It was also revealed that plant cells require
calcium and copper in order for iron to function properly. The
indications of a deficiency include terminal growth restriction,
twig dieback, death of developing points, as well as numerous
buds forming at the end of twigs and sometimes rosetting. In
bananas, the foliage might be chlorotic, darker than normal, or
dull and brownish. Pineapple leaves are downward at their
tips, narrow u-shaped in section, and growth is severely
limited. Some immature leaves develop tip necrosis. Excess
Cu also has a deleterious impact on plant pigment levels and,
eventually, the photosynthetic process. According to several
research, one of the main impacts of Cu toxicity is reduced
pigment content and hindered photosynthesis (Jaime-Pérez et
al., 2019). Cu inhibits the formation of photosynthetic
equipment via influencing the composition of pigments and
proteins in the photosynthetic membrane (Nazir et al., 2019).

Manganese

Manganese is an essential element for plant growth and
development, and also the regulation of metabolic activities in
many plants cell compartments. Manganese stimulates the
plant enzymes oxidase, dehydrogenase, and decarboxylase,
which are involved in nitrogen assimilation, photosynthesis,
and nitrogen metabolism. It is required for respiration and is
involved in the breakdown or oxidation of indole-3-acetic
acid (IAA). The metal is a required cofactor for the oxygen-
evolving complex (OEC) of the photosynthetic machinery,
which catalyzes the water-splitting action in photosystem 1l
(PSII). Manganese is essential for the synthesis of
chlorophyll, which is important for nitrate assimilation,
respiration, and photosynthesis, as well as the activity of
numerous enzymes. Because manganese is only moderately
mobile in plant tissues, symptoms appear initially on younger
leaves, particularly those just reaching full size. Manganese
availability is limited in calcareous soils with high pH, but it
is frequently relatively high in acid soils utilized for tropical
fruit production. Manganese insufficiency results in a pale
green mottle between the major veins. The major veins retain
a darker green band, but the interveinal chlorotic patches fade
to a pale green or dull yellowish color. Manganese treatment
in the soil could be inefficient due to adsorption, particularly
in heavier soils or soils that have been over-limed. Two to
three sprays of 0.1 percent manganese sulfate are sufficient.
Manganese transfer from the leaves to the developing fruit is
possible, as is manganese translocation from older leaves to
young growing leaves on the same stalk. This yellow patch
grows until only the tip and base of the leaf remain green,
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showing an inverted V-shaped area on the midrib.

Molybdenum

Molybdenum is a vital component for plant growth that is
only needed in minimal amounts. It is required for nitrate
absorption in soil and is an important component of nitrate
reductase and nitrogenase. Molybdenum is a component of
the nitrate reductase enzyme, which converts nitrate to nitrite
during plant N absorption. Mo's role in nitrogen metabolism is
intrinsically linked, and its lack leads to an N deficit in plants
(Pollock, 2002) 51, Despite the fact that molybdenum
deficiency can be detected in many vegetables, pasture
legumes, soil, and cereals, it is extremely rare in fruit crops.
Citrus with a molybdenum deficiency known as the yellow
spot has been reported in a few cases. The common method of
satisfying the need for 2-5 years is to apply molybdenite
single super phosphate to the soil at a rate of 250-500 kg/ha.

Role of micronutrients on fruit plant:

Iron

In peach, application of FeSO4 (0.5%) increases the vitamin
C, fruit firmness, reduced acid percentage, yield per tree, and
fruit diameter (Baksh et al., 2020). An application of iron on
guava (0.2%) foliar application improved fruit weight, fruit
length, and fruit diameter however, there was a decrease in
TSS and sugar content of the harvested fruits (Arora and
Singh, 1970) ©1. In bananas, a combination of iron and zinc
(0.5%) provides the best response to the number of leaves
generated per plant, plant growth, the basal girth of the
pseudostem, and the shortest time between the emergences of
two successive leaves. (Pathak et al., 2011) 3. Boron (0.3%)
+ Iron (0.2%) + Zinc (0.5%) foliar treatment improved sweet
orange vegetative development (Nandita et al., 2020) ¢, In
peach, application of FeSO4 (0.5%) increases the fruit
firmness, fruit diameter, TSS vitamin C, yield per tree, and
reduced acid percentage (Baksh et al.,2020).

zZinc

When compared to the control, a zinc treatment on kinnow
mandarin (0.3 percent) had the maximum acidity, total soluble
solids, and juice content (Monga and Josan, 2000) 4. When
zinc sulfate was given foliar rather than in the soil, the uptake
rate of zinc was higher in mango plants (Bahadur et al., 1998)
1, Zinc is involved in the formation of tryptophan, which is a
precursor of auxin, as revealed by (Singh et al., 2010) in
papaya, which may be attributed to zinc sulfate in increasing
vegetative development. The involvement of zinc sulfate
borax and copper sulfate (1%) will increase fruit weight,
specific gravity, fruit yield, fruit length, and fruit volume
(Sachin and Arvind Kumar, 2019). Boron and zinc
combinations enhanced metabolite activity, which increased
plant metabolites involved in plant growth, cell elongation,
and cell division (Bhalerao and Patel, 2015) 2. Foliar zinc
application (100ppm) on litchi results in maximum diameter,
fruit weight, diameter ratio, and fruit length (Sharma et al.,
2005) 5%, When zinc is applied 0.25% and 0.5% to the leaves
of papaya after two months of transplanting significantly
boosted plant growth, leaves per plant, and petiole length (5th
leaf) (Singh et al., 2005). Zinc was sprayed thrice, at 0, 0.3,
and 0.6% each time. TSS, TSS/acid ratio, aril juice quantity,
and leaf area all showed substantial zinc impacts. Zinc foliar
spray of 0.3% was found to be the best combination of Zinc
on analyzed pomegranate properties under current conditions.
An application of zinc sulfate 0.75% on sweet orange has a
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good effect in terms of plant growth and fruit growth (Yadav
et al., 2007) (2, ZnSO4 showed the highest total soluble solid
(20.40°B) and non-reducing sugars (2.98 percent) in litchi
plants treated with 0.75 percent (Priyadarshi et al., 2018) (61,

Boron

In lemon application of (0.2%) boron significantly increases
the fruit weight, juice percentage, yield per plant, vitamin c,
fruit per plant, and reduces the acidity of the fruit (Kumari et
al., 2022). Boron influences sugar transport and appears to be
involved in a number of calcium-related activities. Boron
influences pollination and the generation of viable seeds,
which in turn influences fruit growth. The borax reaction was
more positive because boron enhanced pollen viability plays
an important function in carbohydrate translocation, auxin
production to the sink, and fertilization. (Yadav et al., 2013).
Application of boron on mango (0.5%) shows maximum fruit
weight, ascorbic acid content, reducing sugar, non-reducing
sugar, fruit yield, fruit volume, and TSS, (Bhatt et, al, 2012)
(131 Foliar spray of boric acid (0.3%) results in the highest
sugar in the guava plant and in greater TSS (Priyaawasthi and
Shantlal, 2009). Boron deficiency causes buds and flowers to
drop, resulting in decreased seed and fruit set and lower
quality of developing fruit, nuts, and seed. Fruit cracks and
grows distortedly when there is a deficiency of boron. With
the treatment of (1.0%) H3BO3, (Bhatia et al., 2001) reported
maximum yield and fruit weight in guava. Boron is applied at
1kg per hectare to the papaya plant resulting in maximum
yield (Mollah et al., 2006). Compared to the no-boron control,
it is found that boron spraying significantly increased the
growth of Navel orange trees through boron nutrition (Cang et
al., 2009). (Priyadarshi et al., 2018) [ evaluated that the
plants treated with 0.75% ZnSO4 had non-reducing sugars
(2.98%) and the highest total soluble solid (20.40°B). Boric
acid (0.75%) application resulted in the highest reducing
sugars (11.14%). Foliar spray of ZnSO4 (0.5%) + boric acid
(0.5%) considerably decreases titratable acidity (0.32%) and
improves total sugar content (13.79%) of fruits.

Copper

An application of copper sulfate (0.4%) in combination with
hydrated lime on guava will give maximum fruit yield (Arora
and Singh, 1971) Il Involvement of copper in combination
with spray Cu + B + Zn, Cu+B, Cu+Zn, resulted in early
blooming, greater fruit set, and accelerated fruit maturity, fruit
yield (Kundu and Mitra,1999). Foliar application of boron +
copper + zinc enhanced plant height, the number of fruits per
plant, fruit set %, yield, biochemical, and improved the
physical characteristics. It also provided maximum canopy
spread (Zoremtluangi et al., 2019) %61, Copper is required for
photosynthesis, the activity of seed development, numerous
enzymes, and lignin production. It provides the shoot and
stems physical strength. Copper activates several enzymes in
the plant body. The best result was recorded with the
combined spray of CuSO4 + CuSO4+borax (0.4%) reported
the maximum weight, fruit length, and diameter, maximum
TSS, reducing sugar, highest ascorbic acid and pectin content,
maximum yield in guava fruits (Singh and Singh,2002).

Manganese

In kinnow foliar application of MnSO4 (1%) + FeSO4 (1%)
showed the positive result in terms of increment in shoot
length, plant canopy, and tree height (Pawar et al., 2019) [*4,
Manganese sulfate (0.75g. L) in combination with zinc sulfate
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(0.75g/L) significantly increased total soluble solids, TSS/TA
ratio, increased fruit weight, juice percentage, and flavedo
thickness of fruit (Hussain et al., 2022) 24, (Saraswathi et al.,
1998) investigated the effect of micronutrients (Zn, Mg, and
Mn each at 0.5% alone or in different combinations) with 1%
urea on mandarin orange quality. They found that trees treated
with Mn @ 0.5%+ urea@ 1% + Zn @0.5% had average
maximum fruit weights of 116.36 and 140.2 g. (Babu et al.,
2007) investigated the influence of micronutrients (MgSO4,
ZnS04, and MnSO4 at 0.5% each, alone or in combination)
on the quality of ten-year-old Kinnow mandarin trees. The
trees treated with 0.5% ZnS04 + 0.5% MnSO4 had the largest
fruit diameter (69.24 mm). A combination of MnSQ4 (1%) +
FeSO. (0.5%) applied in kinnow mandarin gave high yield,
best quality fruits as well as provided the highest net returns
(Gurjar et al., 2018) [20,
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Effect of combination of micronutrients on fruit crop:

In strawberry foliar application of borax + ZnSQOs+ FeSOs
(0.2%) reported the maximum runner per plant, number of
leaves, a greater number of pickings, fruit width, fruit length,
fruit yield per plant, fresh weight of fruit, fruit per plant, plant
spread, (Kumar et al, 2021). Foliar application of
ZnS04(0.5%) + K3S04(1.009%) on Nagpur mandarin was
conducted and found that it increases the quality parameter
like TSS/ acidity ratio ascorbic acid, non-reducing sugar, pH
of juice, total sugars, reducing sugar (Meena et al., 2021) 31,
The use of urea in combination with Zn and boron has also
produced some positive prospects in kinnow mandarin. It has
been discovered that combining all of these micronutrients
with urea is more advantageous for improved fruit chemical
properties than using any of them alone (Al-Obeed et al.,
2017).

Table: Effect of micronutrients on fruit crop

Nso Crop Micronutrients Effect Reference
. Highest fruit set, Retention percentage, highest TSS and (Mahida et al.,
! Mango Fe+ zinc ascorbic acid 2018) [
. . Increase soluble solid, vitamin C, and dry matter but reduce |(Nikbakhat et al.,
2 Bitter apple Zinc total phenol and flesh firmness. 2021)
N . . (Priyadarshi et al.
3 Litchi Boron Maximum reducing sugar 2018) 6]
Banana cv. Grand | FeS04(0.2%), ZnS0O4(0.5%), H3BO3 . . (Hazarika et al.,
4 naine (0.1%) and CuSO4 (0.2%), Increases the growth and yield of fruit 2018) 23
5 Strawberry Zn+Fe+Mn+Cu (3.5ml/L) Increase plant height (Faggzeét)al.,
6 Banana ZnS04(0.5) + FeSOs (0.5) Improve the number of han;i/igijdnch, bunch length, girth, and (Maggtlo(;t al.
Sweet Orange cv. 0 Improved fruit quality, total soluble solids, juice content, fruit
7 mosambi ZnS04(0.6%) set, fruit size, and fruit retention. (Saha et al., 2020)
Pomegranate o o o Maximum Ascorbic acid, Maximum juice percentage, TSS, | (Yadavetal.,
8 cv. sindhuri Zn (0.4%) +B (0.4%) +Fe (0.4%) lowest total acidity, TSS/acid ratio. 2018) 63l
- . Increase yield, fruit set, number of fruits per shoot, the
0,
9 Acid lime cv. Sal GAS3 (50ppm) + ZnSO4 (1%) + maximum number of fruits, minimum fruit drop fruit, weight, (Tagad e[E-,;"}"’
sarbati FeS04(1%) . 2018)
and fruit volume.
. Improve leaf zinc content, fruit set, fruit weight, fruit peel .
10 Mango Iron (250ppm) + Zinc (200) + Boron weight, fruit yield, total soluble solids, and fruit number per (ahedi %;,?I"
(100ppm) tree. 2020)
11| Pomearanate Boric acid (0.05%) + potassium nitrate| Maximum number of fruits, number of arils per fruit, juice | (Bashiraetal.,
9 (1%) + Magnesium sulphate (1%) content, fruit yield 2019) (14
12 [Litchi cv. calcuttia Zinc 0.50% and Zinc (0.75%) Decrease fruit drop and increase yield (Prlyggal\gssh[!w?t al,

Conclusion

The current micronutrient strategy is only focused on
improving horticulture crop yields. Farmers' interests will be
protected if micronutrients are employed to improve
biological production and marketable yield by enhancing the
quality and post-harvest life, resulting in increased
profitability. According to the studies, The role of
micronutrients has a significant impact on fruit trees,
significantly improving plants growth, quality, and shelf life
of fruit harvests, fruit output, because of the economic
benefits, the use of micronutrients will continue to expand in
the future.
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