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Among the advances in technology, nanotechnology has an important role. With
increasing rate of population, traditional agriculture will not be accountable the
population food needs. The use of plants to produce nanoparticles is a biological system,
cost-effective and environmentally friendly. The aim from nanotechnology in agriculture
and biotechnology is development new methods for rapid diagnosis of plant diseases and
needs with the use of biosensors, improving agricultural products, reduce environmental
pollution, reduce costs, producing new products and engineered according to the
increasing population. This review article provides an overview of the nanoparticles
production in plants and their applications in agriculture, biotechnology, improved crops,

and hazards of nanoparticles.

The term nanotechnology was first
proposed in 1974 by Norio Taniguchi,
which briefly includes the study of
manipulating matter at the atomic and
molecular in the size range of 1 to 100 nm,
and the development of materials and
devices in this size. As the application of
this technology in agriculture is considered
and they help to reduce problems related to
sustainable agriculture through improved
utilization of agricultural inputs and food
and water safety are used (Arivalagan et al.,
2011; Grueére et al., 2011). Nanotechnology
is a new initiative, interdisciplinary
scientific approach to design, development
and use of materials and devices at the
nanoscale (Fakruddin et al, 2012).
Nanotechnology is a growing area where
the manufacturing of nanoparticles can be
controlled with a size, shape and
distribution (Nadagouda et al., 2009). The
use of nanomaterials in the fields of
biology, biotechnology and materials
science are interrelated (Murray et al.,
2000). Nanotechnology can increase yield

crops, nutritional value and the value of the
products and restore the environment
(Misra et al., 2013). Nanoparticles are quite
unique and different properties than larger
particles. New properties of nanoparticles
are to a variety of special features such as
size, shape, and their distribution (Misra et
al.,, 2009). The unique characteristics and
benefits of mnanoparticles, are created
several aspects of the same size of
nanoparticles and biomolecules such as
proteins and nucleotides poly acid (Ferrari
et al., 2005). Nanotechnology provided new
ways to solve problems related to plants
and food industries, as well as increasing
the quality of food (Sharon et al., 2010). The
use of nanoparticles is very different in
agriculture, industry and medicine (Kim et
al., 2004; Sperling et al., 2008). Because of
their small size, mnanoparticles have
different surface to volume ratio so that
their surface characteristics are more
important and the properties of the
nanoparticles have a unique and potentially
toxic properties compared to bulk materials
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or separate molecules Among these
features, increase the electrical
conductivity, improve the strength and
hardness is used for medicine, textile,
defense, food, agriculture, cosmetic. In food
and agricultural systems, nanotechnology
covers many aspects of food safety,
packaging, treatment and new tools for
molecular and cellular biology
(Kreuter.,1994). Nanoparticles produced via
physical, chemical and biological methods
(Chen et al., 2008). Physical and chemical
methods are very expensive (Li et al., 1999).
In chemical synthesis methods are used
from toxic chemicals such as sodium borate
particles that environmental hazards
(Honary et al., 2011). Biological methods for
nanoparticle synthesis eliminates
processing conditions through the synthesis
of physiological PH, temperature, pressure
and doing.at the same time and low cost.
Many microorganisms found that inorganic
nanoparticles are synthesized inside or
outside the cell. Due to the properties of
nanoparticles are unacceptable, in recent
years in many fields such as energy, health
care, environment, agriculture and change
the value obtained (Raveendran et al,
2003).

Synthesis of nanoparticles

Nanoparticles can be achieved by the use of
chemical,  physical and  biological
production. The chemical synthesis can be
used in a short time a large amount of
synthesized nanoparticles. The method of
coating agents used to stabilize the
nanoparticles (Vauthier et al., 1991; Alonso
et al., 1996). In physiological synthesize
metal nanoparticles by Evaporative Gas
Condensates of different materials such as
silver, Pbs and Fullerene generated by
using density evaporation (Gurav et al,
1994; Schmidt et al., 1988). Fabrication of
nanoparticles by using bacteria such as
Bacillus species have been used to
synthesize metal nanoparticles. Researchers
showed the ability of bacteria to reduce
silver, making the extracellular stability of
nanoparticles spread ranging from 10-20
nm (Sunkar and Nachiyar.,, 2012).

Extracellular  biosynthesis  of  silver
nanoparticles in Aspergillus Nygra (Gade et
al., 2008), and Aspergillus oryza to produce
silver nanoparticles have been reported
(Ingle et al., 2009). Biological methods for
the production of nanoparticles is currently
for environmental sustainability and lack
use of toxic chemicals are important in the
synthesis of nanoparticles (Vigneshwaranm
et al., 2007; Shankar et al., 2004). Plants and
crops as cheap and renewable resources to
produce nanoparticles are considered.
Phytoremediation and wuse of biomass
plants extracts such methods are used in
the context of a plant for the production of
nanoparticles. Interesting properties of
nanoparticles has caused a variety of
applications in industry, agriculture,
medicine, pharmaceutical, chemical and
electronic. Chemical methods for the
preparation of mnanoparticles, such as
grinding off and vapor condensation,
expensive, and produced dangerous by
products. Therefore due to the safety of
biological =~ methods,  production  of
nanoparticles is good alternative (Shankar
et al.,, 2004; Mukherjee et al., 2001). Plant
production nanoparticles advantages over
other methods of biological, they are very
reliable, safe and healthier than bacteria
and fungi and yeast to produce
nanoparticles (Karimi et al., 2011). Due to
cheap and easily accessible of biological
methods, especially of plant compared to
other methods is important (Mohan et al.,
2009). The use of different plant parts such
as stems, leaves, flowers, fruit, seeds and
bark for the synthesis of nanoparticles an
entirely new way and green chemistry in
compared to other physical and chemical
methods, and it is cost-effective and
environmentally-friendly(Benjamin and
Bharathwaj.,2011; Shekhawat et al., 2012).

Extraction of

phytoremediation
Plants are the basis of all ecosystems that
play an important role in the fate, transport,
engineered nanoparticle absorption and
accumulation by the plant (Xingmao et al.,
2010). Phytoremediation is a new method

nanoparticles through
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for water purification contaminated soils
for the cleanup many pollutants such as
pesticides, metals, petroleum hydrocarbons,
the plant is wused (McCutcheon and
Jorgensen., 2008). More research on the
production of gold and silver nanoparticles
of different plants, which, depending on the
nature of the nanoparticles, plant species or
plant tissue in which they are stored
Metallic nanoparticles of different shapes
and sizes can be achieved when all of these
processes are environmentally friendly and
cost-effective  (Gutiérrez et al, 2011).
Scientists have found that plants can be
used to extract the metals and the ability of
plants to absorb  precious metals
commercial has attracted the attention of
researchers (Gardea et al., 2005). The use of
green plants to produce nanoparticles
somewhat unknown (Sharma et al., 2007).
The use of biomass for the production of
nanoparticles is a simple and cost-effective
(Narayanan  and  Sakthivel,,  2011).
Nanoparticles of gold and silver in the
various forms in plant tissues are stored so
that the aerial parts of alfalfa based on
culture agar gold and silver as KAUCL and
AgNO at concentrations exceeding 370 mg
kg1 Gold and 120 mg kg silver is stored
(Girling and Peterson., 1978).

Nanoparticles by plant extracts

Plants used in the synthesis of nanoparticles
have many fans because it provides a one-
step process of biosynthesis. Thin and
delicate plants option for the synthesis of
nanoparticles, such as protocols are
pesticide free resources. The first report on
the synthesis of silver nanoparticles using
alfalfa in 2003 was a step towards green
nanotechnology appeared (Gardea et al,
2009). Metallic nanoparticles synthesized by
plants extract greater benefits from other
biological processes such as the synthesis of
complex microbial culture. Reports indicate
that silver nanoparticles leaf extract
Camellia Sinensis (Loo et al., 2012), Lantana
camara (Thirumurugan et al., 2011), skin
stem ovalifoliolata Boswellia (Ankanna et al.,
2010), Euphorbia sap and root extracts
Glycyrrhize glabra, is produced (De Matosa

et al., 2011). In a study using the ethanol
extract of the leaves of the tree Terminalia
Catappa spherical gold nanoparticles in the
range of 20 to 40 nm is obtained (Bindhani
and Panigrahi., 2014). In addition the gold
and silver nanoparticles are obtained by
using Aloe Vera extract (Chandran et al,
2006). In a study of leaf and fruit extracts
Morindacorein Buck, Ham obtained the
silver nanoparticles that have antimicrobial
effect against Pathogenic bacteria (Kannan
et al., 2014). Enzymes, proteins, and other
reducing agents by plants play an
important role in the preparation of
nanoparticles and nanoparticle retrieval is
costly and requires a wall of cellulosic
degradation by the enzyme (Marshall et al.,
2007). Leaves extract are rich from
flavonoids that have a role in reduces the
load in synthesis the gold and silver (Jang
et al., 2010; Tavera et al., 2009). Pine and
persimmon extract are used to produce
silver nanoparticles in the size range 15-500
nm (Song and Kim, 2009). The report stated
that the gold and silver nanoparticles have
been synthesized by using alfalfa. That this
biomass existing are, tetragonal, hexagonal,
ten planar (Gardea et at.,, 1999; Gardea et
al., 2003). Plants with a very rich genetic
diversity and biological molecules of
interest, in the form of coenzyme, vitamin
intermediates and many other items can be
useful in reducing metal ions to
nanoparticles. Metabolites of plant material
used as the reducing agent are including
phenolic compounds, alkaloids and sterols.
Another advantage is that the green
synthesis and use of plant extracts, live
plants can be used for the synthesis of
nanoparticles. Synthesis of nanoparticles by
using plant extracts, due to the need for
high-energy,  high-pressure,  biological
adaptation to the environment than other
methods because of removal solid phase
microbial growth can be beneficial (Castro-
Longoria et al.,, 2011; Ashok et al., 2010).
Many studies focused on the use of plant
material for the manufacture of gold and
silver nanoparticles (Park et al, 2011;
Mubarak Ali et al., 2011). Production of
nanoparticles by using Mirabilis Jalapa
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extracts have also been reported (Vankar
and Bajpai., 2010). Herbal extract acts as a
reducing agent nanoparticle stability. The
natures of plant extract, type of
nanoparticles are synthesized influences.
And the most important factor affecting the
morphology of the nanoparticles can be
synthesized (Mukunthan and Balaji., 2012).
And this is because of different plant
extracts containing different concentrations
of reducing agents biochemically (Li et al,,
2011). New varieties of plants, have very
good biomolecules in their genome through
which reduces the biochemical For
example, during the synthesis of silver

nanoparticles of geranium extract particles
formed quickly. And particle size of about
16-40 nm can be achieved (Shankar et al.,
2003). Silver nanoparticles by using plants
such as Basella alba, sunflower, sorghum,
maize (Leela and Vivekanandan., 2008),
pepper (Agarwal et al., 2014), cinnamon
leaf (Huang et al, 2007), has been
produced. Green synthesis of silver
nanoparticles by using methanol extract of
leaves of Eucalyptus hybrids have been
reported (Dubey et al.,, 2009). In Table 1
Some of the plants used to produce
nanoparticle are discussed.

Tablel: Plants used for the synthesis of nanoparticles

Plant Tissue Produced size of shape References
nanoparticles nanoparticles nanoparticles
Camellia Sinensis Leaves Ag 2-10 nm spherical Loo et al., 2012
Lantana Camara Leaves Ag 40 nm - Thirumurugan
etal.,, 2011
Ouwalifoliolata Bark Ag 30-40 nm spherical Ankanna et al.,
Boswellia 2010
Euphorbia Milli Latex Extract Ag 10-50 nm - De Matosa et
al., 2011
Glycyrrhiza Roots Extract Ag 20-30 nm spherical De Matosa et
Glabra al., 2011
Terminalia Leaves Au 20-40 nm spherical Bindhani and
Catappa Panigrahi., 2014
Aloevera Leaves Agand Au 50-350nm spherical Chandran et al.,
triangular 2006
MorindaCoreia Leaves Fruit Ag - - Kannan et al.,
Buk. Ham 2014
Pin Leaves Ag 15-500 nm - (Song and Kim,
2009)
Persimmon Leaves Ag 15-500 nm - (Song and Kim,
2009)
Medicago Sativa Leaves Agand Au 20-40 nm hexagonal (Gardea et at.,
1999; 2003)
Mirabilis Jalapa Flowers Au 60-70 nm spherical (Vankar and
Bajpai., 2010)
Geranium leaf Leaves Au 16-40 nm spherical Shankar et al.,
triangular 2003
Capsicum Callus Extract Ag 15 nm hexagonal, Agarwal et al.,
Annuuml cubical 2014
Cinnamomum Leaves Agand Au 55- 80 nm Spherical, Huang et al,,
Caphora hexagonal, 2007
cubical
Eucalyptus Leaves Ag - cubica Dubey et al.,
Hybrida 2009
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Application of nanoparticle

Nanoparticles have widely used in
pharmaceuticals, cosmetics, food and
beverages, agriculture, polymers. And

newly are used for developed inside the
body imaging techniques to diagnose
medical disorders. Silver nanoparticles
have antibacterial activity and are used in
production  textiles, medical devices
(Tolaymat et al.,, 2010). Morphology and
Surface properties of colloidal nanoparticle
are important. So that smaller nanoparticles
than larger nanoparticles have further
antimicrobial activity (Chwalibog et al.,
2010). Because the drug delivery system in
the body, smaller nanoparticles remain
more in the circulatory system and more
chances have for distribution among target
site (Gaumet et al., 2008). The size and
shape of the mnanoparticles plays an
important role in commercial applications.
So that the advantages and limitations
depending on the type and wuse of
nanoparticles. For example the selective
optical filters and biosensors, including
many of the applications that are used on
the optical properties of nanoparticles. The
optical properties of surface plasmon
resonance, which is strongly dependent on
the particle, the larger Shapes is caused
losses of more plasmons (Borkovskaya et
al, 1997). In recent years much attention
has been nanoparticles. And because of
their small size compared to their bulk
materials are used in the chemical industry,
biotechnology, medical, analytical (Martin
and Mitchell., 1988; McConnel et al., 2002).
Nanoparticles of about 25 nm has
antibacterial properties, if the size of
nanoparticles smaller than 10 nm leads to
interference in the process of cell division
and destroys the respiratory chain and
electrical ~ effects are created. The
antibacterial effect of silver nanoparticles is
entirely dependent on the size (Morones et
al,  2005). Attempts to find the
nanoparticles with a size smaller among
precious metals (e.g., silver, platinum, and
gold), silver has unique properties that
have applications such as catalysis of
chemical reactions (Jiang et al., 2005),

pharmaceuticals, chemical assay and
bioassays (Aymonier et al., 2002; Songping
and Shuyuan., 2005). Effects of Silver
Nanoparticles in preventing  HIV
proliferation are better than gold
nanoparticles and also effective against
hepatitis B virus (Sun et al., 2005). From
silver nanoparticles in the treatment of
wounds, cuts, pimples, warts are used (Hu
and Easterly, 2009). The use of
nanoparticles in cosmetics and drug
coverage extensively increased from day to
day. Metal oxides nanoparticles, such as
zinc oxide, titanium dioxide currently have
appeared in compounds of household
products such as sunscreens, toothpaste,
cosmetics and medicines (Yu and Li., 2011).
Metallic nanoparticles show a specific
response to the cells into cells and
cytotoxicity depends on the size and shape
of the nanoparticles (Haung and El-Sayed,
2010). Synthesis of silver nanoparticles has
been wused to control the parasite
(Marimuthu et al., 2011), inhibition of
fungal growth (Lara et al., 2010).

Silver nanoparticles are used in
medicine for the treatment of burns,
disinfecting, dental material production,
modifying and waste water treatment and
metal coatings (Ales et al., 2006). Some of
the nanoparticles such as metal oxide and
semiconductor nano-particles were used for
construction electrochemical sensors and
biosensors and these nanoparticles have
different roles in measurement systems.
Nanoparticles have important functions,
including immobilization of biological
molecules, analysis of electrochemical
reactions, improving the electron transfer
between the electrode surfaces and
proteins, labeling of biomolecules and as a
reactant. From wunique physical and
chemical properties of the nanoparticles
used to design new and enhanced
sensitivity of electrochemical sensors and
biosensors. Gold of nanoparticles often are
used to inactivity proteins (Kalishwaralal et
al., 2010).
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The application of nanotechnology in the
biotechnology products

The skilled use of natural agricultural assets
such as water, nutrients and Chemical
substances during the precision agriculture,
Nano sensors and intelligent delivery
systems based on nanoparticles have many
lovers. This makes the use of nanomaterials
and Global Positioning System satellite
images of crops, crop pests or drought
stress recognize. Nano sensors are capable
feel of viruses in plants, the soil nutrients.
For Leaving aside of fertilizer consumption
and reduce environmental pollution
nanoparticles that have come into the
capsule slowly releases fertilizers (Liu et al.,
2003). Nano materials are being developed
for slow release and effective dose for plant
(DeRosa et al., 2010). Nano sensors are
small, portable, sensitive, accurate, reliable
and repeatable and can to recognize
harvesting time, safety products, biological
and chemical contaminants. Nano smart
sensors can also be linked to a GPS system
that real-time monitoring of agricultural
products  (Singh, 2012). Another of
interesting application of Nano-bio sensors
is reduce pollution pollen to pollinate crops
by wind which is a reliable method For
genetic purity and can reduce pollution
(Sharon et al.,, 2010). The seeds are also
using Nano capsules and specific species of
bacteria that coated called seeds smart.
These seeds germinate only when enough
water and is reduced seed consumption
and improve the performance of crops.
Also biological Nano-sensors are used to
estimate the seed aging (Su XL and Y Li.,
2004). For identification of infection soil
microorganisms like bacteria, fungi and
viruses through a quantitative measure of
the difference between consumption rate of
oxygen and respiration (relative activity)
good microbes and bad microbes in the soil
is used. It can also identify chemicals
contaminants and specific herbicides
(Chinnamuthu and Boopathi., 2009). Nano
capsules can facilitate herbicides influx
through the cuticles and tissue and allows
active ingredient to be secreted regularly.
It's like magic bullets containing herbicides,

Chemical substances or genes that targeting
hard parts of the plant to break their
material (Rai et al., 2012). Nano sensors are
devices that to respond environmental
conditions and convert them into useful
information. They are able to detect very
small amounts of pollution, pests, nutrients
and even stress caused by food shortages,
drought, temperature or the presence of
pathogens (Pérez-de-Luque and Rubiales.,
2009). Nano sensors networks across fields
cultivated have careful monitoring on the
time crop growth. Therefore mechanisms of
diffusion through carriers at the nanoscale
can prevent the overuse Chemical
substances and reduces waste and the
chemical consumption (Johnston, 2010; De
Rosa et al.,, 2010). An example of Nano-
pesticides used in the poultry raising
venues, is antibacterial coating (Chen and
Yada., 2011). When the coating is exposed
to natural light or ultraviolet activated.
Nano fertilizer increases the efficiency and
nutrient uptake by the plant and may also
protection. soil quality with reduce the toxic
effects related to high consumption In the
coming years it is expected that the use of
nanoparticles in human studies to be
conducted in the agricultural sector. But
these materials, due to the lack of studies
related to the environmental security and
food safety are very useful (Prasad et al.,
2014).

Application of Nanotechnology in
nutrients, pests and plant hormones

Using the idea barcode food stuffs, disease
detection and decoding is cost effective, fast
and easy. They are generating the
microscopic probes or Nano barcodes that
may have labels multiple pathogens in a
field and simply be identified using
fluorescence-based tools (Takeuchi et al.,
2014). Nanoparticles are also capable to
early detection of pests and plant disease
management (Li et al., 2005). Conventional
methods to control pests and pathogens
that affect farmers, the environment and the
economy. So that 90% biocides and
pesticides that are used by air and water are
lost. In addition to the indiscriminate use of
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pesticides, pathogens and pest resistance
increases and reduces the soil biodiversity
and nitrogen fixation and destroys the
habitat of birds (Ghormade et al., 2011).
Through nanotechnology, scientists are able
to study plant regulatory hormones, such as
auxin, which are responsible for the growth
of roots and shoots are formed .Nano
sensors have been developed to respond
with auxin. This will help scientists to
understand how plant roots are compatible
with their surroundings, especially in
marginal soils (Ghormade et al., 2011).
Carbon nanotubes are various forms of
carbon in cylindrical shape. That can be
used as vector to deliver the desired
molecules or nutrients or pesticides during
seed germination (McLamore et al., 2010).
The use of chemicals such as pesticides,
fungicides and herbicides can cause
environmental problems and the adverse
effect on human and animal health. The
application of chemical substances at the
nanoscale appropriate solution to this
problem. These materials are used in part of
the plant that by the disease or pest was
attacked .These materials at the Nano scale
which are characteristic of self-regulation.
The dosage required to be delivered to the
plant tissue. Polymeric nanoparticles,
nanoparticles of iron oxide and gold
nanoparticles including the particles that
can be easily synthesized and be exploited
as a pesticide, drug delivery (Sharon et al.,
2010). In the future at the nanoscale devices
with new properties can be used to make
intelligent agriculture. For example, a
device that can be used to detect plant
health before being is visible for agriculture
(Gutiérrez et al., 2011).

Nanoparticles and the production of
transgenic

Nano Biotechnology offers new set of tools
for ~manipulating gene, by using
nanoparticles, Nano fibers and Nano-
capsule. Nano materials can carry a large
number of genes and are also able to gene
expression and control the release of genetic
material in plants (McLamore et al., 2010;
Joseph and Morrison, 2006). In a study of 3-

nm silica nanoparticles have used in DNA
transfer and Chemical substances into plant
cells isolated. This technique first was used
to generate DNA in tobacco and maize
(Nair et al., 2010). The use of fluorescent-
labeled starch-nanoparticles as carriers of
transgenic plants have been reported where
the nanoparticles are designed to be
attached to it. And with instantaneous
channels in cell wall, cell membranes and
nuclear membrane, genes in across the
plant cell wall, can be carries by using
ultrasonic. DNA-coated silver
nanoparticles(nanoparticles coated with
plasmid) to penetrate protoplasts isolated
from petunia and carrying plasma DNA
inside nucleus has been shown by
incubation with ethylene glycol(Torney et
al., 2007). Nowadays gene gun or particle
bombardment directly DNA transfers are
used without injury to the plant cells.
Experiments have shown that plasmid
DNA was transferred to a gene gun method
by using gold nanoparticles with success in
tobacco and maize tissues is expressed (Rad
et al., 2013).

The use of nanoparticles in product
improvement

Many reports exist on the use of
nanoparticles to improve the product. More
carbon and metal oxide nanoparticles based
on engineering has been studied (Nair et
al., 2010). Nano sensors with biological
stabilized receptor probes, which are
specific for the target analysis molecules
called Nano biosensors that their
application are includes analysis diagnosis

urea, glucose, pesticides, metabolites
monitoring diagnostics pathogens and
microorganisms(Chinnamuthu and

Boopathi., 2009). Several studies show that
nanotechnology will have long-term major
effects in the agricultural sector. The
positive effects of  morphological
nanoparticles are include increasing
germination percent, growth rate, root and
shoot biomass and seedling associated with
increased physiological parameters such as
increased photosynthetic activities and
nitrogen metabolism in many crops. In
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addition, this technology improves the

controlled  liberalization = agricultural
chemicals in situ target to transfer
molecules in order to plant diseases

resistance (Shweta and Rathore., 2014).
ZNO nanoparticles increases root growth,
germination, bud root auxin levels and
growth rates peas and peanuts (Pandey et
al., 2010; Prasad et al., 2012). Nanotubes in
the tomato seeds, increase germination
efficiency and increase water absorption
(Khodakovskaya et al., 2009). In another
study has been showed that ZnO
nanoparticles increase starch and protein
content cucumber but concentration trace
elements Cu and Mo significantly has
reduced (Zhao et al, 2014). Tio2
nanoparticles is used for accelerate the
growth of spinach by increasing the activity
of Rubisco and improvement light
absorption (Yang et al., 2006, Hong et
al.,2005) and nitrogen metabolism becomes
increase (Yang et al, 2007). Silicon
nanoparticles are absorbed by the plant and
increase resistance to disease and stress
(Datnoff., 2004). In the report found that
ZnO nanoparticles has inhibitory effect on
seed germination of corn, rye and grass (De
Rosa et al., 2010). It is proved that Tio
nanoparticles at concentrations of 10-40

mg/l have increased Parsley seed
germination percent (Dehkourdi and
Mosavi., 2013).

The hazards of nanoparticles

Environmental and health dangers caused
by nanomaterials cannot be easily
evaluated because they have different
properties and behavior .Kinetic properties
(absorption, distribution, metabolism and
excretion) and toxic  properties  of
nanoparticles are influenced by the size and
shape therefore has different toxicity
(Rathore et al.,, 2012). The application of
nanomaterials, for example common foods
contain a lot of Nano scale materials (milk
protein, carbohydrates, DNA) is not
inherently = dangerous. But wuse of
nanomaterials in the agriculture, water and
Food stuffs may be harmful for humans
and the environment, or both of them

(Gruere et al, 2011). With rapid
development of nanotechnology there are
concerns about the accumulation of
nanomaterials generated and its entry into
the food chain (Priester et al., 2012). In
nanotechnology there are concerns about
side effects such as toxicity of nanoparticles
in biological systems and the environment
by producing free radicals which lead to
lipid peroxidation and DNA damage
(Shweta and Rathore., 2014). Lack of
sufficient scientific knowledge about key
evaluation of risk factors such as
nanoparticle toxicity, aggregation, and risks
becomes  increasing  concerns.  Also
negligible attribution share of funding in
this area and focus on the financial support
of non-agricultural and non-food show that
will continue this lack of knowledge
(Gruere et al., 2011). In fact, in the future,
there are concerns about the disposal
danger related to nanoparticles. Nowadays
international programs are the risk study
related to the use of them. Although the use
of danger nanoparticles in the agricultural
sector is still not well defined
nanotechnology applications can help
increase production, better management
and conservation organizations. Production
of nanoparticles, releasing uncontrolled and
non-standard in high concentrations in
nature, are dangerous for humans and the
environment. And finally regardless of the
methods of production, due to the high
permeability of the mnanoparticles, is
required the observance of safety.

Devices check the
nanoparticles

Nanoparticles traits are important for
understanding the control of nanoparticle
synthesis and applications.
Characterization of nanoparticles has been
done by using a wide range of techniques
including scanning electron microscopy
(SEM),  Fourier transform  infrared
spectroscopy, X-ray Diffraction,
Transmission Electron Microscopy(TEM),
Dynamic Lights Scattering(DLS), Atomic
Force Microscopy(AFM), UV-VIS
spectroscopy. These techniques are useful

properties  of
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for determining parameters such as particle
size, shape, crystallinity, size and surface
pores. Structure and particle size is possible
can be determined by TEM, SEM, AFM.
Progress and performance AFM technique
is more from SEM and TEM. AFM images
of the 3D measurement, so that the height
and size of the particles can be achieved. In
addition, Dynamic light scattering (DLS) is
used to determine the crystallization and
determination of particle size distribution.
X-ray diffraction is used to determine the
crystallization whereas UV-vis
spectroscopy is used to confirm the
formation of the sample by showing
plasmon resonance (Choi et al., 2007;
Khomutov and Gubin, 2002).

Conclusions

Affordable production of nanoparticles in
plants, and their applications in agriculture
and biotechnology have attracted the
attention of many researchers which can
play a vital role in providing food for the
growing population. Therefore countries
that have the potential of nanotechnology
in agriculture are being investing in this
field. Commercial and applications are on
the rise that can have an important role in
improving agricultural production. So that
are used in the sensors and sensors
precision in agriculture, natural resource
management, early detection of food
diseases factors and pollutants, preventing
the leaching of nutrients, drought stress
detection and intelligent delivery systems
for chemicals. Nanotechnology is in the
early stages of development and expansion,
and no one can claim that the technology is
safe. So there is concerns about transgenic
crops and the impact on the environment
and ecosystem toxicity of nanoparticles and
enter the food chain. Biological hazards of
nanoparticles should be investigated in the
future that can have a bright future and
useful. In this paper we have discussed in
the different plants to production
nanoparticles and their applications in
biotechnology.
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