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Abstract

The aim of this paper is to review the current knowledge on the responses of preharvest foliar sprays of macronutrients on
yield and quality improvement of fruit crops. Foliar application of nutrients gives more effective and extravagant result to
enhance the production, productivity and quality of fruits than soil application. The application nutrients on fruits has
received a substantial attention in current years because of their role in enhancing the yield and producing high quality of
fruits. The major nutrients like nitrogen, phosphorus, potassium and calcium can be uniformly applied either through foliar
applications or fertigation and have major effect on fruit quality. Nutrition has play a very important role to reduce the
physiological disorders like reduced respiration, delayed ripening and increasing fruit firmness, thereby enhancing the

storage and shelf-life of fruits.
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Introduction

Fruits cultivation is the most important branch of horticulture,
which has been practiced in India since time. Fruit cultivation is
an art and science has now developed into one of the most
conceive, proficient and accelerate form of land utilization. The
standard of living of the people of countries is judged by the
production and per capita consumption of fruits. Cultivation of
fruits has various profitable benefits. Nutrition plays a crucial
role in increasing the yield and quality of fruits. Therefore,
balanced application of nutrients and manures on fruit crop is
quite necessary for enhancing the quantity as well as quality of
fruit crops. Foliar application of nitrogen provides more
nitrogen use efficiency than soil application of nitrogen for fruit
trees'. Nitrogen is a major primary macronutrient. It is essential
for proper plant growth, development, leaf development, flower
formation, increase in fruit set and fruit size and other characters
which combine to determine crop yield®. Nitrogen is required
for the initial growth of almond trees in the spring during cell
divisiog and improves the performance of tree with low nitrogen
reserve’.

Nitrogen is a basic element of many compounds including
nucleic acid, chlorophyll, enzymes and proteins which are
essential for plant growth and development. It is also illustrated
that nitrogen is essential for the use of carbohydrate within the
plant and stimulates growth and development. It plays an
important role in the uptake of other nutrients. Phosphorus is the
second major nutrient which is essential for plant healthy
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growth, development, and greater resistance to diseases.
Potassium is the third macronutrient, it is necessary for the
development of strong plants. It is helpful for the plant to show
resistance against diseases and protects them from low
temperature, also helpful in preventing excessive water loss
during the dry period®. Foliar sprays of phosphorus improve
yield and reduce the water core and browning. Potassium
fertilization helps in improving the quality and enhancing fruit
colour and decreases the bitter pit problem. Calcium sprays
diminishes bitter pit while nitrogen application enhances
production but decreases the fruit quality and colour. Calcium
play very important role to maintain the cell membranes and
also helpful to prevent the physiological disorders which occur
due to Ca deficiency’.

Effect of calcium spray on fruit crops

Mineral elements affect growth, yield and quality of fruits
directly. In most of the soils calcium is present in large
amount as carbonates and phosphate. Calcium plays an
important role as an activator for phosphatase enzyme and work
as a pH regulator by forming salts with plasma protein. Calcium
is involved in plant cell wall integrity and play a very important
role to increase the shelf life of fruits. Calcium deficiency in
plants leads and show less resistance against pathogens and
increases the chances of occurrence of diseases in plants, so
calcium nutrition has been suggested for disease management®,
Ca deficiency shows physiological disorder in fruit crops like
cork spot, which occurs mainly the early part of the growing
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season, bitter pit, which develops during the latter part of the
growing season, and senescent breakdown, which occurs during
and after storage. Ca may affect disease sensitivity during the
growing season, and may affect the development of scald and
decay during storage’.

Yield parameter: Foliar application of calcium increases the
production of fruits it was observed that preharvest foliar sprays
of CaCl, on pear tree increases 36% yield compared to untreated
trees®. Pre harvest foliar application of calcium nitrate showed a
positive relation with quality characteristics in peach’.

Physico-chemical characters of fruits: Pre harvest calcium
treatments increased the post harvest quality of apple cultivars
and observed that the contents of fruit viz., soluble solids,
acidity and dry matter after harvest were significantly reduced
by calcium treatments'®. Preharvest calcium sprays (7 weekly
application at 1.6% (w/v) 81-123 days after full bloom) applied
to ‘Fuji kiku-8 apples improved cell to cell adhesion as
indicated by higher contents of ionically bound pectins in
treated fruit, leading to higher fruit firmness level at commercial
harvest''. Preharvest foliar application of CaCl, (0.5%) in apple
showed the significant effect on fruit yield, fruit firmness, total
soluble solid and acidity’.

Shelf life of fruits: Preharvest application of CaCl, @ 0.3%-
0.5% or CaNO; @ 1.0-2.5% enhanced the storage life of apple
fruits and also observed that calcium treated fruits had the
lowest decay percentage and the longest storage life as
compared with untreated ones (Control)lz. Calcium treatment of
apple fruit significantly reduced the number of infected fruit'.
Preharvest foliar application of calcium nitrate in guava with
1% effectively reduced spoilage, maintained higher firmness
total soluble solid and ascorbic acid up to 2 days under ambient
condition after 30 days of cold storage and remained moderately
acceptable up to 40 days of storage'".

Effect of potassium spray on fruit crops

Potassium (K) is the second most important nutrient for fruit
trees. Being very mobile within the plant, K is not directly
involved in the structural growth of the tree but it also plays a
major role in a number of physiological processes. K is the key
nutrient in osmo-regulation and the maintenance of cell turgor
and therefore closely related to firmness and crispness of the
fruit. Fruits rich in K are more resistant to sunscald"’. Potassium
is known for helping in sugar translocation in plants, thus its
application increases total soluble solid contents'®. Potassium is
often referred as the quality element for crop production'”.

Yield parameter: An experiment was carried out at Akola,
Maharastra where flowering was earliest (approximately 27-28
days earlier than the control) in mango trees cv. Pairy when
sprayed with 1.5% KNOj; solutions and resulted in higher total
fruit yield'®. Mango cv. Tommy Atkins yield was increased
when sprayed with three applications of KNO; @ 3% at
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different time intervals. It was observed that KNOs treatment
promoted higher production per tree and a better relationship
between cost and benefit ratio'”.

Physico-Chemical characters of fruits: Pre harvest spray of
KNO; and K,SO4 @ 1.0%, 1.5% and 2% on pear cv. Patharnakh
and observed that three foliar application of K,SO4 @ 2% were
highly effective in improving fruit size, fruit length, fruit breath,
colour, firmness, TSS and total sugar of fruits®. P and K
showed significant effect on quality of pear cv. Williams. Fruits
weight, volume, and total soluble solid reported highest when P
@ 2(2)f% and K @ 0.1% applied as preharvest spray in fruiting
trees” .

Shelf life of fruits: Foliar application of K,SO, @ 2.0 % on
mango cv. Himsagar resulted in lowest physiological weight
loss and number of days to fruit ripening™. Preharvest
application of KH,PO, @ 2.0 % to the pomegranate fruit gave
highest total and reducing sugars and improved the storage life
of fruits™. The fruit of pineapple cv. Maurititius were treated
with 5 % K,SO, followed by spraying with 5% Ca(OH), and
observed significant changes in fruit firmness, taste, flavour and
shelf life of fruit™.

Effect of combine NPK Spray on Fruit Crops

The macronutrients (N, P, K and Ca) which can be specifically
applied either through foliar sprays or fertigation have major
effect on fruit quality. Nitrogen is an integral component of
many compounds including proteins, nucleic acid, enzymes and
chlorophyll which are necessary for plant growth and
development. It is also illustrated that nitrogen is imperative for
the use of carbohydrate within the plant and encourages growth
and development. It plays an important role in the uptake of
other nutrients. Phosphorus is the second major macro nutrients
and play a very important role for plant growth, development
and protect the plant from various diseases which is occurs due
to phosphorous deficiency in main crop field. Potassium is the
third primary macronutrient and essential for the strong plant
growth and development. It is helpful to show resistant against
plant diseases and protect plants from the low temperature and
preventing excessive water loss during dry weather”.

Yield parameter: NPK combinations on fruit yield and quality
of apple cv. Red Delicious and observed that soil application of
N @ 600g/tree, P @ 300g/tree, K 900g/tree give the highest
yield of fruits this may be due to higher NPK application which
resulted in higher metabolism and enhanced yield”. Combine
soil application of NPK in ber cv Umran @ (N 500g, P,Os
500g, K,0O 50g) applied as per tree maximum economic yield
were found®®. Sweet orange cv. Jaffa yield was increased with
the combine soil application of NPK @ (N 100 g, P @ 300 g, K
300g)”.

Physico-chemical characters of fruits: Combine soil
application of NPK in apple cv. Red Delicious and highest fruit
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firmness was found with the soil application of N @ 300g/tree,
P @ 300g/ tree and K @ 900g/tree which could be due to low N
and high P and K concentration and highest T.S.S. content were
found with the soil application of N @ 600g/tree, P@ 300g/tree
and K @ 900 g/tree which may be due to high potassium
application to fruit trees™. Soil application of N @ 600g N,
P205 @ 150g, K20 @ 300g resulted in higher yield, volume
and TSS with low acid content in pear’. Soil application of N
@ 200g, P,Os @ 75g and K,O0 @ 200 g in plum resulted in
highest pulp stone ratio, largest and heaviest fruit”. Foliar
application of NPK @ 19:09:19 recorded the maximum yield,
fruit weight, fruit length, fruit diameter and TSSY,

Conclusion

The preharvest foliar application of macronutrients is found to
be more effective in fruit production and quality improvement
because it is required by the plant in greater amount than other
nutrients and plays important role in high yield production and
enhancing the quality of fruits. Foliar fertilization has proved
beneficial under such conditions or areas where nutrient
availability in soil was decreased and root activity decreased
during the flowering stage. Foliar applications of nutrients are
cheap and environmental friendly and gives expeditious result
than soil application of nutrients.
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