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SUMMARY 
Nanotechnology is a fresh finding that is being researched in practically all industries and is 

benefiting; it may bring more precise solutions to present agricultural difficulties. Sensors and fertilisers are 

used in a variety of research activities, thus this study examines the numerous types of fertilisers that have been 

developed as well as facts about sensors in same sector. Nanotechnology principles can assist farmers in testing 

the impact before and after, as well as providing input options for a better outcome. Controlled application of 

technology will aid in long-term viability. Concerned about the environment and farmers, the technologies will 

aid agricultural engineering as technology is overcoming all local beliefs and ethics, thereby reducing 

agriculture's major challenges. Technology is more readily available.. 

 

INTRODUCTION 

     Agriculture has traditionally been the lifeblood of many emerging nations. It not only fills people's 

stomachs, but it also helps them save money. According to census data from 2014-2015, India's population is 

about comparable to 1,270,272,105 (approximately 1 billion), which is a massive figure. In order to feed such a 

large population, a new technology that produces greater yield in a shorter amount of time is required. In this 

way, nature is complicated, and there will be imbalances that effect plants and crops directly, as well as animals 

and humans indirectly. Deficits in macro and micronutrient content, population boom, industrialization, 

exhaustion of water sources, differences in soil condition, and loss of top soil are all variables that affect 

agriculture, according to this. The fundamental rationale for using fertiliser in agriculture is to provide full-

fledged macro nutrients, which are frequently lacking in soil. Fertilizer accounts for 35-40% of agricultural 

productivity, although some fertiliser has a direct impact on plant growth. To solve all of these disadvantages in 

a more intelligent manner, nanotechnology is one of the sources. Given the importance of fertilisers, developing 

nano-based fertilisers would be a novel technology in this industry. Fertilizers can sprayed in a variety of 

methods, including on soil, leaves, and even aquatic habitats; these inorganic fertilisers are used to give three 

major components in equal ratios: nitrogen, phosphorous, and potassium. 

 

Nano Sensors: Carbon Nano tube  

            Tubes have a cylindrical shape and are generally made of carbon molecules, with the number of walls 

varying. These carbon molecules is held in place by a weak van der Waals force, allowing them to be used in 

particle packaging, filtration, energy storage devices, environmental monitoring, and many other applications. 

The versatility of the programme is the sole reason for its widespread use. When that comes to agriculture, these 

multi-walled carbon nano tubes had helped to boost growth rates, water intake, and the uptake of important 

minerals from the soil. Different yields were detected when different ranges of carbon tubes were incorporated, 

as well as when any external Fe supplement gave the Ca ion achieved balance that maintained the yield. This 

multiwalled tube with a concentration of 50 g ml-1 has shown to improve the length both root growth, seed 

germination time, growth, and had a well-developed root system in other crops such as maize, wheat, peanut, 

and garlic. Tomato output increased after treatment of fullerene, which is an astonishing event in agriculture. C 

nano tubes assist plants keep their water content and also improves the production rate dramatically with very 

little nano material, such as just 50 g ml1. 

 

Nano Aptamers  

             Aptamers are mono nucleic acids that can be generated in vitro and work on the principle for target 

binding with high affinity. They are mono nucleic acids that fit for the target in all directions, generating three-

dimensional structures with rigorous bonding. Aptamers are chosen for various processes based on a set of 

parameters, which includes the size in the range between nano and pico molar ranges. 

 

Impact of Nano-Sensors in Agriculture for Sustainable Crop Improvement 
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SELEX  

            (Systematic Evolution of Binding by Exponential Filtration) This type of sensor may detect plant 

illnesses, crop resistances, and yield production more precisely and effectively. Early detection is essential 

irradiate problems before they become serious. To determine the right regulation occurring in the system, a 

sensor was devised to monitor intercellular signalling using a photoluminescence aim specific device, i.e. 

insulin binding aptamer, to monitor the extinction of lights off cells in order to obtain the signal. With the 

luminescence assay technique, an effective aptamer sensor was designed to monitor overall toxicity level for 

food that is preserved for consumption in cases dealing the herbicide or pesticide (Atrazine or Malachite green, 

respectively). 

 

Smart Dust Technology  

The main goal of developing smart dust equipment was to keep track of environmental dangers, 

energy consumption, and raise public awareness about these issues. It can nearly sense everything in its 

environment, such as monitor temperature, track traffic, and so on. It acquires popularity as a result of how it 

operates. It could be monitored by wireless radios and transducers regardless of the sensor's position, and its 

small size makes it undetected. These are the devices, which are made up of micro-sized electrochemical 

sensors. Huge power of sensing environmental changes, automation, and computer have brought it to a higher 

level, but there are still major negatives to this technology, such as the influence on the environment, toxicity, 

and how far will it go.  

 

Wireless Sensors  

            Technology has progressed to the point that it is now possible to monitor all activities from any location, 

eliminating that by being present at the area where the activity is taking place. Wireless technologies have been 

created for the same reason, but they are still in their infancy, undergoing all of the necessary field trials before 

being fully utilised. Despite this, it can be used in situations where wireless system and transducer-based 

sensors are used. These sensors aid in the maintenance of optimal plant growth by continuously monitoring soil 

and ambient variables. At the field, there is CCTV placed that takes pictures of the site, and it is simple to keep 

track of everything. 

 

Quality enhancement of agri-products:  
           The nutritional characteristics and health-related benefits of agricultural products made possible by 

nanotechnology have piqued the interest of consumers and also the agri-food business. According to studies, the 

zinc spray with nanoparticles is necessary to boost vegetarian energy, fat, and fibre in Indian diets. Many 

studies are currently underway to determine the genotoxicity of nanomaterials, as well as to design and test 

numerous nanoparticles can protect crops with fungal diseases (Hiregoudar, 2014). Because of its special and 

unique character, gold has been a desirable and useful metal from its inception. Gold nanoparticle development 

offers a wide range of commercial uses. The detection relies driven by the fact that perhaps the colour of these 

microparticles is influenced by the shape, volume, refractive indices of the adjacent medium, and the proximity 

between gold nanoparticles. A noticeable shift in the Surface - enhanced raman Response (SPR) absorption 

maximum can be caused by even minor changes in the above parameters. The particular molecules bind here to 

gold nanoparticles by adsorption at the particle's surface, changing their RI (ocular index) of both the gold 

nanoparticles in the process. If the biomolecules to just be attached be larger than just the gold nanoparticles, 

just a few molecules will also be adsorbed on the nanoparticle surface, resulting in lump formation and colour 

change. 

 

Advantages of Nano Fertilizers  

           Nano coatings technology technology can help decrease expenses and boost productivity on the farm in a 

variety of ways. For growers, keeping products refrigerated or livestock at a safe temperature can be a huge 

concern. Bee hives, too, can be safeguarded. Cold rooms can really be covered to cut down on temperature 

transmission by 40%, lowering the demand for refrigeration. Condensers can also be coated to improve their 
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efficiency.  Nano coatings have a lot of potential in this area. Without the need for detergents or strong cleaning 

chemicals, one can produce a "easy-clean" with anti-corrosive coating on stone, wood, glasses, metal, plastic 

(nearly any surface) around in the farm by simply coating it. Cleaning cycles become significantly easier with a 

40% reduction in water use and labour. Mildew, mould, and corrosion can cause serious damage to farm 

buildings, fences, and assets. Rain, bacteria, and environmental corrosion may all wreak havoc on surfaces, but 

nanotechnology can aid here as well. Using ecologically friendly nano solutions, painted surfaces can last up to 

21 years and longer. To work securely in wet and damp situations, all wires can be nanomimized. Dirt causes 

loss of wool in healthy sheep, according to some sheep producers. Nanomaterials might even be then used 

manage fertiliser release, ensuring that nutrients are solely consumed by plants and also not lost to unwanted 

targets such as soil, water, other microorganisms. 

 

Disadvantages of Nanotechnology  

          The catchy word 'Nanotechnology' also carries with it some concerns and issues for human health and the 

environment. When it comes to danger and safety, just a small portion of the population will be affected. Initial 

research on nanomaterials revealed substantial health risks and toxic consequences, as well as tissue damage 

affecting all vital organs when they were introduced into the human body. Because of its antimicrobial 

properties, another emerging procedure is using silver nano particles to deliver fertilisers to plants. However, 

studies have found that it poses a serious threat to the ecosystem, causing cellular damage, reducing annual 

grass growth, and depleting photosynthesis in algae (chlamydomonasreinnardtii). Some plant species usually 

hire such nano particle maximum that accumulate in their tissue beyond the limit, making silver nano particles 

difficult to remove. Soybean, a major cash crop in much of the country, was grown with nanomaterials created 

with fossil fuel equipment, allowing NNM to be deposited on the crop locally. The effects on plant-microbe 

interaction impacting N2 fixing symbiosis, for which some metals are susceptible, were seen in regular waste 

water treatment plants. 

 

CONCLUSION  

              Nanotechnology is still in its early stages in many industries, and viewing AI's new innovations clearly 

shows that it has a lot of potential. As with any new technology, there will be objections and rejections, but 

conquering together all myths and ethics, this will reach new heights in its own time. When compared to 

traditional test techniques, there is a significant difference in terms of accuracy, cleverness, efficacy, cost of 

operation, convenience of building, and many other factors. However, when this comes to agriculture, it still 

lags behind all other strategies. The only solution is to teach individuals who are interested, supply them with a 

few sample products, but have them utilise them in order to gain the same pupil's satisfaction with technology. 

 More creative procedures and researches can always be carried out if both the entities work together, but due to 

a lack of information among the general public, many hopes of prestigious institutions and young blossoming 

research fellows' innovative ideas are dashed. This technology will aid in the feeding of generations, not just 

one. The hazards of consuming and conducting a few operations are being raised rather than the technology's 

benefits and effectiveness. Despite these difficulties, nanotechnology research continues, and there'll be a day in 

the not-too-distant future when nanotechnology is widely accepted. 

 

REFERENCES 

Ahumada,   O.,   Villalobos,   J.R.   (2009).   Application   of planning models in the agri-food supply chain: A 

review,European Journal of Operational Research 195:1–20 

Augustin,   M.A.,   Sanguansri,   P.   (2009).   Nanostructured Materials in the Food Industry,  Advances   in   

Food   and Nutrition Research, Vol. 58, pp.183-213 

Aziz N, Faraz M, Pandey R, Sakir M, Fatma T, Varma A, Barman I, Prasad R (2015). Facile algae-derived 

route to biogenic silver nanoparticles: synthesis, antibacterial and photocatalytic properties. Langmuir 

31:11605–11612. 

Berekaa,   M.   (2015).   Nanotechnology   in   Food   Industry;Advances   in   Food   processing,   Packaging   

and   Food Safety, Int.J.Curr.Microbiol.App.Sci 4(5): 345-357 



AgriCos e-Newsletter (ISSN: 2582-7049)                                                      03 (04) April 2022 

www.agricosemagazine.com                                                                                                                                              24 

Beyrouthya M, and Azzi D. (2014). Nanotechnologies: novel solutions for sustainable agriculture. Adv Crop 

Sci Technol 2:118.  

Chen H, and Yada R. (2011). Nanotechnologies in agriculture: new tools for sustainable development. Trends 

Food Sci Technol 22:585–594  

Chiu T-C, and Huang C-C (2009). Aptamer-functionalized nano-biosensors. Sensors 9:10356–10388. 

Craig,   A.P.,   Franca,   A.S.,   Irudayaraj,  J.   (2013).   Surface-enhanced   Raman  spectroscopy  applied  to  

food  safety,Annu Rev Food Sci Technol. 2013; 4: 369-380 

Dubey,   A.,   Mailapalli,   D.R.   (2016).   Nanofertilisers,Nanopesticides, Nanosensors of Pest and 

Nanotoxicity in Agriculture, E. Lichtfouse (ed.), Sustainable AgricultureReviews 19,  Sustainable  

Agriculture Reviews,   Springer International Publishing Switzerland 2016  

Duncan,   T.V.   (2011).   The   communication   challenges presented by nanofoods, Nature Nanotechnology, 

Vol. 6,pp. 683-688 

Farrell D, Hoover M, Chen H, and Friedersdorf L (2013). Overview of resources and support for 

nanotechnology for sensors and sensors for nanotechnology: improving and protecting health, 

safety, and the environment. US National Nanotechnology Initiative, Arlington.   

Gannon,   M.   (2016).   Personal   website,http://mark_gannon_cdsr.workfolio.com/ 

Garcia-Martinez,   J.   (2016)   The   Internet   of   Things  Goes Nano, 

http://www.scientificamerican.com/article/the-internet-of-things-goes-nano/, (4/10/2016). 

Ghormade V, Deshpande MV, Paknikar KM (2011) Perspectives for nano-biotechnology enabled protection 

and nutrition of plants. Biotechnol Adv 29:792–803  

Jones P.B.C (2014). A nanotech revolution in agriculture and the food industry. Information Systems for 

Biotechnology, Blacksburg.   

Joseph,   T.,   Morrison,   M.   (2006).   Nanotechnology   in Agriculture   and   

Food,ftp://ftp.cordis.europa.eu/pub/nanotechnology/docs/nanotechnology_in_agriculture_and_food.pd

f (1/10/2016). 

Joshi KA, Tang J, Haddon R, Wang J, Chen W, Mulchandani A (2005) A disposable biosensor for 

organophosphorus nerve agents based on carbon nanotubes modified thick film strip electrode. 

Electroanalysis 17:54–58 

Kaushik A, Solanki P.R, Ansarib A.A, Malhotra B.D, Ahmad S. (2009). Iron oxide-chitosan hybrid 

nanobiocomposite based nucleic acid sensor for pyrethroid detection. Biochem Eng J 46:132–145 

Kumaravel A, Chandrasekaran M (2011). A biocompatible nano TiO2/nafion composite modified glassy 

carbon electrode for the detection of fenitrothion. J Electroanal Chem 650:163e170  

Li Y, Cu YT, and Luo D. (2005). Multiplexed detection of pathogen DNA with DNA-based fluorescence 

nanobarcodes. Nat Biotechnol 23(7):885–889  

Li,   Z.,   Sheng,  C.  (2014).  Nanosensors  for  food   safety,  J Nanosci Nanotechnol. Jan;14(1):905-12. 

Lin D, and Xing B (2008). Root uptake and phytotoxicity of ZnO nanoparticles. Environ Sci Technol 

42:5580–5585.  

Liu Y, Tong Z, and Prudhomme R.K (2008). Stabilized polymeric nanoparticles for controlled and efficient 

release of bifenthrin. Pest Manag Sci 64:808–812  

Liu, Y. (2003) Nanosensors, http://www.slideserve.com/kim-johnston/nanosensors, (3/10/2016). 

Lopez MM, Llop P, Olmos A, Marco-Noales E, Cambra M, and Bertolini E. (2009). Are molecular tools 

solving the challenges posed by detection of plant pathogenic bacteria and viruses Curr Issues Mol 

Biol 11:13  

Monreal CM, DeRosa M, Mallubhotla S.C, Bindraban PS, Dimkpa C. (2015). The application of 

nanotechnology for micronutrients in soil-plant systems, VFRC Report. Virtual Fertilizer Research 

Center, Washington, DC, p 44  

Mousavi SR, Rezaei M (2010) Nanotechnology in agriculture and food production. J Appl Environ Biol Sci 

1(10):414–419Google Scholar 

Nair R, Varghese SH, Nair BG, Maekawa T, Yoshida Y, Kumar D.S. (2010). Nanoparticulate material 

delivery to plants. Plant Sci 179:154–163 

http://scholar.google.com/scholar_lookup?title=Nanotechnology%20in%20agriculture%20and%20food%20production&author=SR.%20Mousavi&author=M.%20Rezaei&journal=J%20Appl%20Environ%20Biol%20Sci&volume=1&issue=10&pages=414-419&publication_year=2010


AgriCos e-Newsletter (ISSN: 2582-7049)                                                      03 (04) April 2022 

www.agricosemagazine.com                                                                                                                                              25 

Parham H, and Rahbar N. (2010). Square wave voltammetric determination of methyl parathion using ZrO2-

nanoparticles modified carbon paste electrode. J Hazard Mater 177:1077  

Parisi C, Vigani M, and Rodriguez-Cerezo E. (2015). Agricultural nanotechnologies: what are the current 

possibilities? NanoToday 10:124–127.  

Yao J, Yang M, Duan Y.X. (2014). Chemistry, biology, and medicine of fluorescent nanomaterials and 

related systems: new insights into biosensing, bioimaging, genomics, diagnostics, and therapy. 

Chem Rev 114:6130–6178.  

Yu Y, Anthony SM, Bae SC, Luijten E, Granick S (2009) Biomolecular science of liposome nanoparticle 

constructs. Mol Cryst Liq Cryst 507:18–25  

 Zhao S, Jhang H, Wang W, and Mao B. (2007). Cloning and developmental expression of the Xenopus Nkx6 

genes. Dev Genes E 6:217. 

 


