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Abstract
Global agricultural systems face many challenges, including the problem of feeding orchids due to the deterioration of many
agricultural soils as a result of contamination with chemical fertilizer residues and improving the growth of fruit trees and
increasing their productivity and obtaining good quality fruits depends mainly on the availability of quantities Balanced of
the necessary macro and micro nutrients and equipped in harmony with the requirements of the growth of trees, especially
high-production varieties and in order to achieve food safety researchers tended to find ways to increase the efficiency of the
use of fertilizer without being exposed to losses or pollution, so nanotechnology is a means useful for the development of
agricultural, especially in fertilization programs, as Nano fertilizers are an effective alternative to traditional fertilizers, as they
achieve many advantages due to their use with lower chemicals and the speed of absorption by the plant and their high
stability under different conditions, which increases the ability to store them for longer periods. Nanotechnology can also be
used to detect and treat diseases, by increasing crop production, improving their quality and ensuring crop sustainability.
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Introduction
Nano Technology
Nanotechnology is one of the new areas of research
and has become the subject of modern science and the
focus of its attention and has become at the forefront of
the most important fields in physics, chemistry, agriculture
and others. It means all that is small and the technology
of Nano means micro-material technology or -Micro
technology, Nano science is the science of modifying
molecules or atoms and controlling the exact production
of certain materials with atomic and molecular use to
make new products is also the study of the basic principles
for molecules and compounds measuring no more than
100 nanometers and nanometers is a unit of measurement
equal to 10-6 millimeters or 10-9 meters (Reynolds, 2002,
Ball, 2002, Roco, 2003, Chen et al., 2016). The principle
of this technique is to capture, control and move
nanoparticles from their original positions to other positions
and then merge them with atoms of other materials to
form a crystal line in order to obtain high-performance
Nano materials (Fig. 1 and 2). These are the Nano
materials building materials of the 21st century and the

vary in terms of source and vary according to their
proportions such as organic or non-organic materials
natural or manufactured (Brunner et al., 2006, Auffan,
2009) and this article summarizes Nanot Nano materials
echnology applications in agriculture, especially on fruit
trees, which may ensure the sustainability of agriculture
and the environment.
Nanotechnology importance in agricultural field
As a result of the increase in the percentage of
pollution with the remaining in various agricultural products
and the deterioration of agricultural soils and the decrease
in the output and the consequent losses to the national
economy, it was necessary to resort to different methods
aimed at improving the production of food in full and
improving the productive efficiency of the cultivated area
and increasing the return from the agricultural process,
therefore, the use of alternative methods, including
nanotechnology and its most important applications are
Nano fertilizers, which have been used on a commercial
scale in recent decades to overcome these problems
(Naderi et al., 2011, Rai et al., 2012, Kashyap et al.,
2015) were also applied. Nanotechnologies in the
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production, processing, storage, packaging and transportation
of agricultural products (Scott and Chen, 2003, Wiesner
et al., 2006) research and studies have shown that this
technology is promising in improving the agricultural field
and is known as Agro-Nanotechnology (Cristina, 2007,
Khafaji, Kadhim, 2010, Hong et al., 2013). In recent years,
modern science has tended to use smart fertilizers or
Nano fertilizers as an alternative to traditional fertilizers
or as racks for their components, which are added to the
soil either by mixing with them or with water in order to
provide the plant with nutrient needs and enhance
efficiency. Fertilizer, which contributes to the acceleration
of plant growth as a result of the activation of the

photosynthesis process and the increase of materials
manufactured within the plant, which reflects positively
in the increase of the crop, as well as the improvement
of the properties of fertile soils by increasing the readiness
of the elements as a result of the promotion and
improvement of the seam surfaces between the manure
and soil this encourages or improves bio-readiness as
well as its environmentally harmless degradation and lack
of concentrations compared to standard fertilizers, which
helps in environmental sustainability (Prasad et al., 2012,
Monreal et al., 2015, Mastronardi et al., 2015,
Subramanian et al., 2015, Roosta et al., 2015). It also
has unique features such as high absorption, increased
surface absorption, increased active
substances in the plant, increases the
ability of the plant to withstand different
stress conditions and increases its
resistance to diseases and insect injuries
as a result of increased plant response
to Nano fertilizers due to their easy entry.
Plant cells are also suitable for
transporting compounds to the target
areas of the plant, whether leaves, roots
or other plant parts (Fig. 1 and 2). In
addition, the use of Nano fertilizers helps
overcome soil and water pollution
problems and reduce carbon emissions
of conventional fertilizer plants that cause
severe climate change (Subramanian and
Sharmila Rahale, 2012, Roosta, 2015,
Sekhon, 2014, Shang et al., 2019).
Fig. 1: Application of nanotechnology in pesticide delivery (Álvarez-Paino et al.,
2017).

Applications of nanotechnology on
fruit trees and fruits

Nanotechnology is now widely used
in agriculture and horticulture as Nano
fertilizer is used to increase vegetative
growth, pollination and fertility in flowers,
resulting in increased yield and improved
product quality for fruit trees (Zagzog et
al., 2017, Zahedi et al., 2019). The
results of the study conducted to evaluate
the spraying of the mixture of Nano
fertilizer ZFM contained on Fe, Zn and
Mn on the quantitative and qualitative
qualities of almond varieties have shown
increased concentration of elements Fe,
Zn, Mn and Cu in the leaves and
significantly and decrease disproportion of
the percentage of fruit precipitation as
ZFM spraying has improved fruit qualities
Fig. 2: Applications of nanotechnology in agriculture, improve crop growth, yield
and increased productivity (Kamiab et
and productivity (Shang et al., 2019).

Nano Fertilizer, Benefits and Effects on Fruit Trees: A Review

al., 2016), due to the fact that Nano fertilizer has unique
properties due to its small surface area with high
absorption, which causes an increase in photosynthesis
and leaves area (Sekhon, 2014). Using of Nano calcium
sprayed on blue berries under saline stress conditions led
to increased vegetative growth and increased leaf content
of chlorophyll (Sabir et al., 2014). In another study to
compare the use of Nano boron and boron sprayed on
the leaves of mango trees, the results showed that the
use of boron via nanotechnology had a positive effect in
increasing the overall yield and chemical properties of
fruits and the content of the leaves of chlorophyll and
elements N, P, K, Mn, Mg, B, Zn and Fe (Ahmed et al.,
2019). Using boron Nano fertilizer has positively affected
the growth of olive trees Increase the weight and
dimension of the fruit and thus increase the yield as well
as an increase in the proportion of oil in the fruits and
increasing the concentration of elements N, P, K, B
(Hussein and Abd-Elall, 2018). The spraying of mango
trees with Nano zinc has also led to increased fruit weight
and its number, increasing the yield, as well as increasing
the leaf content of chlorophyll and carotene and increasing
the concentration of elements N, P, K, Zn (Zagzog and
Gad, 2017). In the experiment to evaluate the use of Nano
fertilizer on pomegranate trees as trees were sprayed
with Nano zinc and boron Nano-boron before full
flowering, it was noted that spraying with Nano fertilizer
had a positive effect in improving the quality of fruits of
the tree, increase the number of fruits in the tree, they
also got an increase in the ratio of T.S.S. and an increase
in the maturity index, total sugars and total phenols and
increasing the fruit product (Davarpanah et al., 2016).
Spraying of palm trees with Nano ZnFeMnB has had a
positive effect in increasing the leave area and the content
of the leaves of total chlorophyll, carotenoids, N, P, K
and reducing the rate of precipitation and increasing the
weight of fruits and thus increasing the production (ElSayed, 2018).
Treated loquat fruits with Nano silicon led to reduced
weight loss of fruits and maintain the ratio of T.S.S as
well as increase the content of fruits of glucose and
fructose and increase the ability of fruits to withstand
cold and this contributed to prolonging the period of storage
of fruits inside refrigerated stores and maintaining for
their quality (Song et al., 2016).

Conclusion
The use of Nano applications on fruit trees contributes
very effectively to improving the quality of fruits and
increasing the productivity of trees by improving nutrient
management in modern agriculture as well as increasing
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the storing potential of fruits, as it was noted that the use
of Nano fertilizer in the agricultural field preserves the
soil. It reduces their pollution by reducing the amount of
fertilizer used, which is positively reflected in the increased
economic return of the farmer. We recommend further
research on the effect of using different Nano fertilizers
on fruit trees, as well as studying more varieties as the
response of fruit trees to Nano fertilizers.
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