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Abstract 
Nanomaterial’s and nanotechnologies are used in almost all areas of agriculture: crop production, animal 

husbandry, poultry farming, fish farming, veterinary medicine, processing industry, agricultural machinery 

production, etc. The purpose of this article was to review the literature on the use of nanotechnology in 

agriculture, the risks and safety of using nanotechnology. The current generation of the world of 7.8 billion 

is expected to reach 8.6 billion in 2030, 9.8 billion in 2050 and 11.2 billion in 2100. This means that food 

security will require new systems for the production of food, water and energy. On the other hand, 

producing more food requires natural resources, land consumption, water supply. Thus, in the very near 

future, scientific research will be asked to present new paradigms and practices to solve highly complex 

and varied problems. Can the world's agricultural systems cope with global climate change! 

Nanotechnology is a fast-growing field that can advance agriculture and food processing with new tools 

that promise to sustainably increase food production and protect crops from pests. In recent years, 

nanotechnology has become one of the most important and exciting areas of knowledge at the forefront of 

physics, chemistry, biology, and engineering. It gives high hopes for quick breakthroughs and new 

directions in technical development in many areas of activity. Nanotechnology is a powerful technique that 

can be used to design and reassemble nature on an atomic and molecular scale. Nanotech is working to 

realize the ancient scientific vision of recreating the atom by manipulating matter on an atomic scale so that 

it is transformed into a range of new materials, devices, living organisms and technical systems. 

 

Keywords: Nanotechnology, nanomaterial’s, nanoparticles, Nano industrial product, pesticides, fertilizers, 

soil. 

 

Introduction  

Nanomaterials and nanotechnologies are used in almost all areas of agriculture: crop production, 

animal husbandry, poultry farming, fish farming, veterinary medicine, processing industry, 

agricultural machinery production, etc. The purpose of this article was to review the literature on 

the application of nanotechnology in agriculture, the risks and safety of using nanotechnology. 

The current generation of the world of 7.8 billion is expected to reach 8.6 billion in 2030, 9.8 

billion in 2050 and 11.2 billion in 2100 [1]. This means that food security will require new 

systems to produce food, water and energy. On the other hand, producing more food requires 

natural resources, land consumption, water supply [2, 3]. Thus, in the very near future, scientific 

research will be asked to present new paradigms and practices to solve highly complex and 

varied problems. Will the world's agricultural systems cope with global climate change? 

Nanotechnology is a fast-growing field that can advance agriculture and food processing with 

new tools that promise to sustainably increase food production and protect crops from pests. It is 

necessary to determine what expectations are combined with some uncertainty regarding the fate 

of nanomaterials in the aerosphere [4]. 

In recent years, nanotechnology has become one of the most important and exciting areas of 

knowledge at the forefront of physics, chemistry, biology, engineering sciences. It gives high 

hopes for quick breakthroughs and new directions in technical development in many areas of 

activity. Nanotechnology is a powerful technique that can be used to design and reassemble 

nature on an atomic and molecular scale. Nanotech is working to realize the ancient scientific 

vision of recreating the atom by manipulating matter on an atomic scale to transform it into a 

range of new materials, devices, living organisms and technical systems [5]. 
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Nanotechnology and nanosciences are concerned with the study 

of phenomena and materials, as well as the handling of 

structures, devices, and systems at the nanoscale, i.e. down to 

the order of 100 nanometers. To illustrate this measurement, let 

us compare: DNA has a diameter of ⁓2.5 nm, a protein molecule 

-5 nm, an erythrocyte -7000 nm, a human hair - 80,000 nm, a 

blood cell size - 7500 nm. Nanoparticles obey not the same 

physical laws as larger particles, but the laws of quantum 

mechanics. The physical and chemical properties of a 

nanoparticle, such as color, solubility, strength, chemical 

reactivity and toxicity, can therefore be very different from those 

of larger particles prepared from the same material. The 

modified properties allow them to be used for a variety of new, 

profitable products and applications [31]. 

Artificially created nanoparticles can already be found in 

literally hundreds of products on supermarket shelves - from 

clear sunscreens to lightweight diffractive cosmetics, 

moisturizers that penetrate deeper into the skin, dirt-repelling 

fabrics, coatings, permanent paints in furniture varnishes and 

some food products [7]. Industry analysts and proponents predict 

that nanotechnology will completely transform our writing from 

the atomic level upwards. Some authors [8-13] indicate that thanks 

to nanotechnology we will be able to create the products of 

tomorrow by changing the shape of molecules and atoms. The 

food will be equipped with intelligent protective packaging that 

can independently determine if the food is spoiled or 

contaminated. Products of the future will be tailored in color, 

taste or nutritional value to the wishes or health needs of each 

individual consumer. 

The agricultural sector is facing various global challenges such 

as climate change, environmental challenges, urbanization, and 

sustainable resource use and pesticide and fertilizer 

accumulations. Research into new nanobioindustrial products 

will aim to improve plant and livestock breeding, improve the 

efficiency of water, pesticide and plant fertilizer use, reduce 

pollution and make agriculture more sustainable. In [14], the 

application of nanotechnology in space, medicine, agriculture 

and industry, in electronics, art, etc. is described. 

In August 2009, the President of the Republic of Azerbaijan 

Ilham Aliyev signed a decree on a state program to establish and 

develop the space industry in Azerbaijan. Therefore, the study 

and application of nanotechnology in space is of particular 

importance to us. Today space is not exotic and its exploration is 

not only a matter of prestige, first of all, it is a matter of national 

security and the competitiveness of our state. Nanomaterials will 

give us the opportunity to seriously talk about manned flights to 

various planets of the solar system, the exploration of the lunar 

surface, etc. Scientists believe that [14-17], among other things, the 

creation of new technologies in the field of optics, 

communication systems, methods of transmitting and receiving 

information should be attributed to the key problems of 

microminiaturising satellites. We are talking about 

nanotechnology and nanomaterials in two orders of magnitude 

to reduce the weight and dimensions of devices introduced into 

space. Reducing the mass of space technology solves many 

problems: it prolongs the time spent by the apparatus in space, 

allows itself more than any useful equipment for research. (By 

the way, it is possible to create satellites and Nano devices up to 

20 kilograms) [18-20]. 

Thus, of the main aspects and applications of nanotechnology, 

which have enormous social, financial and political significance, 

it is worth highlighting the following [21, 22]. 

 Creation of new agricultural products and fertilizers, as well 

as methods of genetic modification of plants and animals; 

Development of simple and cheap methods of water 

purification and desalination; 

 Creation of artificial materials for diagnostics of processes 

in living cells, production of biocompatible implants; 

 Production of new pharmaceuticals based on a combination 

of biological and synthetic substances; 

 Creation of miniature and highly efficient computers and 

sensors; 

 Obtaining nanostructured catalysts for use in low-energy 

and environmentally friendly industries; 

 Creation of highly efficient solar energy conversion 

systems; 

 Creation of small in weight spacecraft and systems for their 

launch, creation of miniature automatic space systems; 

 Obtaining very light and very strong materials with desired 

properties, allowing the creation of new devices and 

vehicles. 

 

Hazards associated with nanomaterials 

In the late 1990s, nanotechnology became more interesting to 

the public in the media [23]. Newspaper articles pointed to the 

serious consequences of new technologies - genetic engineering, 

nanotechnology, and robotics - and were demanded, avoided and 

evaded from development due to uncertainty and limited 

knowledge about the progress of technical developments and the 

far-reaching potential of nanotechnology [24]. Roger Kasperson, 

director of the Stockholm Institute of the Environment, viewed 

the nanotechnology debate as paralleling the early atomic age 
[25]. In May and August 2011, several nanotechnology scientists 

at the National Polytechnic Institute and the Institute of Higher 

Education in Monterrey were victims of attacks that resulted in 

human injury. The protesters expressed fear that nanoparticles 

could multiply in an uncontrolled way and destroy life on earth 
[25, 26]. 

Plants are more vulnerable to toxic nanoparticles if their parents 

were grown in contaminated soil, according to a new study in 

Nanolimpast [27]. Scientists warn that they have found the facts 

about the risks to agriculture associated with the use of 

nanotechnology and the impact of nanomaterials on plants, in 

particular food crops, are not sufficient and it is time to rethink 

them [28]. Agricultural nights are one of the endpoints for 

nanoparticles. Nanoparticles are transported into the night 

through irrigation and fertilization from treatment facilities. 

Because of this, crops may be exposed to increased exposure to 

nanoparticles in the soil in which they grow. 

We need to investigate the effect of nanoparticles on plant 

growth at this time. “Any technology has both risks and benefits 

in cases where the benefits can be enormous, the risks must be 

carefully studied. More research is needed on the effects of 

nanoparticles. "(By Dr. Jason S. White). The toxicity of carbon 

nanotubes carried out in mice gave negative results [29]. The 

authors show that different doses of nanotubes implanted into 

the lungs of rats showed that 15 % of experimental animals that 

received a very high dose (5 mg/kg) died within the first 24 

hours after complete obstruction of the upper respiratory tract. 

All of the surviving rats developed granulomas in the lungs, like 

the mice, but without the usual inflammation. In any case, these 

studies are clear evidence of the careful handling of 

nanoparticles. 

There is no doubt that nanotechnology offers a wide range of 

opportunities to progress and improve our living environment. 

However, the use of such technologies is not without risk to 

people and the environment, some of the dangers have already 

been well studied, since nanoscale particles occur naturally, for 
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example, in forest fires or volcanic eruptions, or cause silicosis 

in occupational diseases (dust lungs) in the roller coaster 

industry. Toxicologists who founded a new discipline in the 

field of nanotechnology, Nano toxicology, also call for caution 

when using this technology, as indicated in [29]. 

Scientists talk not only about the possible benefits of using 

nanotechnology, but also about the possible risks. After all, 

nanoparticles easily penetrate the skin, respiratory tract, 

gastrointestinal tract, interact with each other, thus acquiring 

unknown properties. Therefore, the transition from 

microtechnology to nanotechnology requires special 

fundamental research. 

According to one of the experts, chemist Kristen Kupinovaki 

(USA), “it would be advisable to limit the effects of these 

nanoparticles, despite the fact that there is currently no 

information about their threat to human health”. The health and 

safety rule must be adapted accordingly, if people are involved 

in nanotechnology, this is not enough to comply with the 

toxicity or non-toxicity of raw materials If we are dealing with 

particles, we must put on special breathing masks, for example, 

with appropriate filters with light pores. It is not for nothing that 

ecologists repeatedly turn to the example of asbestos, the thin 

fibers of which have long been considered completely harmless. 

The idea of nano-assemblers that use their ability to assemble 

any desired product from atoms and then turn our environment 

into “gray goo” may be unrealistic. On the contrary, the 

production of nanoparticles has already become a reality. It is 

not yet clear what effects they might cause in nature or in 

humans. 

In recent years, Nano pesticides have been very actively 

developed in agro-industrial laboratories, and this problem has 

not become public knowledge [30]. 

There are currently no Nano pesticides on the market. But this 

will change in the near future will inevitably lead to new risks 

and new benefits for the environment and healthy people. On the 

one hand, Nano pesticides can prevent environmental pollution 

because, in general, fewer pesticides need to be applied. 

However, Nano pesticides, on the other hand, can contaminate 

nights and bodies of water in new ways by improving the 

transport of pollutants, extending their lifespan and increasing 

toxicity. 

Risk research is still in its infancy and lags far behind the rapid 

development of Nano products. Since December 2014, there has 

been a requirement for food labelling, which was adopted with 

the EU Parliament and concerns the use of nanomaterials [30]. 

According to the Food Information Ordinance, all products 

containing nanomaterials must be clearly labelled from now on. 

However, in many other products, such as cleaning products, 

building materials or clothing, nanomaterials can be used 

without the knowledge of the consumer. 

So, such promising nanomaterials simultaneously carry serious 

direct and indirect dangers that can arise by accident, by 

mistake, or as a result of deliberate actions. The dangers 

associated with nanotechnology can be attributed to the 

following [21]: 

 Danger to the health of personnel employed in new 

production processes. 

 Environmental problems associated with the large-scale 

production of Nano composite materials, which are very 

difficult to recycle. 

 Breaking the sharp contradictions in the field of definitions 

of prab and intellectual property. 

 Obvious risks and dangers of genetic manipulation of 

plants, animals and people. 

 Dangers associated with new methods and materials of 

implantation. 

 Dangers associated with the possibility of covert collection 

of information and covert operations. 

 Dangers of creating Nano weapons, agents of biological or 

neuroparalytic type. 

 Dangers of violation of individual rights and the right to 

privacy through surveillance or even covert interference 

with the functioning of the human body. 

 

Conclusion 

1. Nanotechnology research and agricultural applications are 

subject to certain constraints on ethics and fairness - like all 

human action. 

2. The current state of knowledge does not allow an objective 

assessment of the advantages and disadvantages that may 

arise as a result of the use of Nano pesticides. 

3. Assessing the prospects for the use of nanomaterials in 

agriculture, it should be noted the need to study their 

behaviour in soil (mobility, stability) and impact on soil 

microorganisms. 

4. Analytical methods suitable for measuring the concentration 

of nanomaterials in water and soil have not been developed. 

5. International principles for the definition of “Nano risk” are 

still at an early stage of development. 

6. Scientists are actively studying nanomaterials for living 

organisms, however, there are not so many studies related to 

plants. 

7. The future century is the century of nanotechnology, 

including Nano biotechnology, which together with 

information technologies in the near future will serve as the 

foundation for a new scientific and technological revolution 

in agriculture. 

8. The agricultural sector must harness the powerful tools of 

nanotechnology for the benefit of humanity. 

9. Developed technologies in agricultural production allow: 

 Improve production safety and product quality; 

 Reduce the costs of growing plants; 

 Improve the quality of the seed; 

 Reduce morbidity and increase resistance to pests; 

 Increase the productivity of plants; 

 Get environmentally friendly (safe) products. 

 

Summary 

Nanotechnology - As one of the possible solutions to the 

problem of civilization or a threat to humanity 

BH Aliev1, NF Kazymov1, ZH Aliev 2, Kh. S Akhmedova1, GM 

Feyzullaeva1, GA Galandarov1, LM Ismailova1,  

Nanomaterials and nanotechnologies are used in almost all areas 

of agriculture: crop production, animal husbandry, poultry 

farming, fish farming, veterinary medicine, processing industry, 

agricultural machinery production, etc. 

The current generation of the world of 7.8 billion is expected to 

reach 8.6 billion in 2030, 9.8 billion in 2050 and 11.2 billion in 

2100. This means that food security will require new systems for 

the production of food, water and energy. On the other hand, 

producing more food requires natural resources, land 

consumption, water supply. Thus, in the very near future, 

scientific research will be asked to present new paradigms and 

practices to solve highly complex and varied problems. Will the 

world's agricultural systems cope with global climate change? 

Nanotechnology is a fast-growing field that can advance 

agriculture and food processing with new tools that promise to 
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sustainably increase food production and protect crops from 

pests. 

In recent years, nanotechnology has become one of the most 

important and exciting areas of knowledge at the forefront of 

physics, chemistry, biology, and engineering. It gives high hopes 

for quick breakthroughs and new directions in technical 

development in many areas of activity. Nanotechnology is a 

powerful technique that can be used to design and reassemble 

nature on an atomic and molecular scale. Nanotech is working to 

realize the ancient scientific vision of recreating the atom by 

manipulating matter on an atomic scale so that it is transformed 

into a range of new materials, devices, living organisms and 

technical systems nanotechnology, nanomaterials, nanoparticles, 

Nano industrial products, pesticides, fertilizers, soil.  
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