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Article History Abstract
Received: 12 June 2023 Introduction: The main principle of this study is to discuss the
iec‘c"ei)et‘idlfgsseep;teef“n:’;effz‘)j; importance of 10T in the agricultural field to maintain sustainability.
IoT also plays an essential part in the crop monitoring process,
therefore, with the aid of this technology crop health, and growth rates
have to be monitored. Therefore, farmers are also capable of
identifying the potential issue that has to be faced by this organization.
Literature Review: Based on the research objectives, thematic
analysis is highlighted in this section. This analysis helps to
understand that, real-time data on various factors like moisture of the
soil, humidity, temperature, as well as crop health, has to be collected
with the aid of loT sensors. Therefore, this information helps the
farmers to make decisions about the farming process.
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Methodology: In this study, researchers are capable of collecting data
with the support of various online sources. Therefore, “theoretical
analysis” helps to analyze collected data. Deep conceptual
understanding is promoted by this theoretical analysis.

Findings: Valuable environmentally friendly data are collected by
this 10T technology. Therefore, this information has a positive impact
on the fertilization-related data. On the other hand, policy decisions
like climate conditions, weather patterns, and pest infections help to
maintain the sustainability of the agriculture field.

Discussion: Overall discussion about this selected topic is highlighted
in this section. Therefore, this section helps to understand that, 10T
technology helps to monitor the crop health, and growth rates.
Therefore, farmers are also capable of identifying the potential issue
that has to be faced by this organization. The weather station of IoT
helps to provide real-time data which helps the farmers to identify the
present condition of the weather.

Conclusion: The Impact of 10T in the agricultural field is discussed in
this study. Therefore, with the aid of this study, it has to be noticed
that, Implementing loT technology in the agriculture field become
expensive. Farmers in developing areas are unable to afford this
technology. Therefore, it is noticed that cost is the main barrier to this
advanced technology.

Keywords: Agriculture, 10T, Precision farming, Sustainability,
Climate change, Farming process, Crop monitoring

Introduction

The Internet of Things in agriculture helps to use connected sensors and devices to foster
farming processes. 10T allows the farmers to look out and manage their farming process,
moreover, livestock with precision has to be fostered with the aid of this advanced
technology. After that, 10T helps to provide sensors which are capable of measuring the
moisture of soil, and nutrient level (Phupattanasilp and Tong, 2019). Therefore, temperature
is also measured with the aid of this advanced technology. With the aid of 10T technology,
better management of the agriculture process has to be generated, therefore, it also helps to
minimise irrigation (Raj et al. 2022). After that, this IoT technology also detects the animals’
health condition and location, which helps foster a better management process.
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Figure 1: 10T in Agriculture
(Source: Pooja et al. 2019)

IoT also plays an essential part in the crop monitoring process, therefore, with the aid of this
technology crop health, and growth rates have to be monitored (Pooja et al. 2019). Therefore,
farmers are also capable of identifying the potential issue that has to be faced by this
organization. The weather station of 10T helps to provide real-time data which helps the
farmers to identify the present condition of the weather. Therefore, this weather forecasting
helps the farmers to make the right decision for farming. After that, with the aid of this smart
technology, energy consumption in the agriculture field becomes reduced. Moreover, this
process also helps to foster sustainability practices. On the other hand, with the aid of this IoT
technology productivity has to be increased (Njoroge et al. 2019). loT has a potential impact
on tracking agriculture products to deliver from farm to market, which helps to foster
efficiency. Moreover, 10T has a positive impact on reducing wastage and helps to maintain
environmental sustainability.
Aim
The main principle of this study is to discuss the importance of 10T in the agricultural field to
maintain sustainability.
Research Objectives
RO 1: To analyze the importance of 10T in the precision farming process
RO 2: To discuss the role of 10T in the crop monitoring process
RO 3: To highlight the impact of 10T on maintaining sustainability in the agricultural field
RO 4: To find out the negative impact of the use of 10T in the agricultural field
Research Questions
RQ 1: What is the importance of 10T in the precision farming process?
RQ 2: How to discuss the role of 10T in the crop monitoring process?
RQ 3: What is the impact of 10T on maintaining sustainability in the agricultural field?
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RQ 4: What is the negative impact of the use of 10T in the agricultural field?

Literature Review

Critically analyze the importance of 10T in the precision farming process
Real-time data on various factors like moisture of the soil, humidity, temperature, as well as
crop health, has to be collected with the aid of 10T sensors. Therefore, as commented by
Sreekantha and Kavya, (2019), this information helps the farmers to make decisions about the
farming process. Moreover, farmers are capable of identifying the right decision of
fertilization, and pest control. On the other hand, as stated by Ali et al. (2020), resource
utilization is also reduced with the aid of this advanced technology. Moreover, this
technology helps to foster efficiency, which has a positive impact on the production process.
Automated machinery helps to reduce the time and a huge amount of production in a short
time has to be facilitated by this process.
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Figure 2: Impact of 10T in agriculture
(Source: Saleh et al. 2022)

This process also helps to reduce the wastages and helps to significantly enhance the
efficiency. As stated by Saleh et al. (2022), the efficiency of the farming process has to be
facilitated with the aid of this advanced technology. Moreover, this process also has a
potential impact on the environment. After that, with the aid of this process production costs
have to be reduced and farmers can easily identify the global challenges.
Discuss the impact of 10T on maintaining sustainability in the agricultural field
IoT has a significant role in maintaining sustainability in the agricultural field. Therefore,
IoT has a positive impact on maintaining biodiversity which helps to assist in protecting and
monitoring natural ecosystems. After that, as highlighted by Fresco and Ferrari, (2019),
overall environmental sustainability has to be maintained by this process. Pest infection is
identified quickly by this 1oT process; therefore, this process is more environmentally
friendly by using chemicals to detect pests. On the other hand, as commented by Tong and
Phupattanasilp, (2021), renewable energy sources are used in agriculture felid by this
advanced technology.
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Figure 3: Impact of 10T to maintain sustainability
(Source: Mishra, 2021)

Moreover, with the aid of this process, the environmentally friendly agricultural business has
to be facilitated. Environmental-friendly farm equipment is also used in the field of this
technology (Mishra, 2021). Moreover, it helps to decrease carbon emissions, advanced
technology also helps to reduce the unnecessary use of tractor fuel consumption, therefore, it
helps to maintain sustainability within the workplace.
Theoretical framework
Von Thunen's Location Theory
This theory helps the farmers to collect more money from their fields. Therefore, adopting
this theory within the agriculture field helps the farmers to understand the current situation of
the field (Obaideen et al. 2022). Moreover, with the aid of this theory, the use of loT
technology within the agricultural field has to be facilitated. This theory helps to propose
agricultural activities into the concentric rings. Therefore, with the aid of this ring growth of
the agricultural field has to be facilitated. High-value crops are produced by the farmers with
the aid of advanced technology (Abdalla and EI-Ramady, 2022). After that, this technology
helps to foster efficiency and reduce the production cost.
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Figure 4: Von Thunen's Location Theory
(Source: Karunathilake et al. 2023)
On the other hand, with the aid of this theory, sustainability within the agricultural field has
to be fostered and it helps to enhance the growth of the business. Additionally, with the aid of
this theory, crop monitoring processes are facilitated and it helps to bring innovation to the
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agricultural process (Karunathilake et al. 2023). Moreover, the economic growth of the
organization is facilitated by this process which helps to enhance the modern agriculture
process.

Literature gap

The lack of research about this advanced technology has a negative socio-economic impact
on the agriculture field. Therefore, it has a diverse effect on the livelihoods of farmers. On the
other hand, rural development becomes reduced, and it has a negative impact on income
distributions (Anand et al. 2021). After that, lack of research also brings trouble for the
environment as a sustainability aspect. Therefore, soil health, ecological balance, and water
conservation become imbalanced. Cyber security is another issue that has to be facilitated by
this process; moreover, the loT-based agriculture process faces difficulties due to a lack of
research.

Methodology

In this study, researchers are capable of collecting data with the support of various online
sources. Therefore, “theoretical analysis” helps to analyze collected data. Deep conceptual
understanding is promoted by this theoretical analysis. Moreover, this analysis process helps
to predict the possible outcomes of the research (Monteiro et al. 2021). Therefore, with the
aid of this data collection process, researchers are capable of collecting a vast amount of data
which helps to gather pieces of information about this research topic. Moreover, with the aid
of this theoretical analysis, researchers are capable of identifying the importance of 10T in the
agriculture field. A wide range of scenarios has to be collected with the aid of this theoretical
analysis (Roychowdhury, 2023). After that, generalizable information is gathered with the aid
of this data collection method. This data collection process is also cost-effective; therefore,
researchers are capable of conducting experiments which help to enhance their problem-
solving capabilities (Srivastava and Prakash, 2023). Additionally, researchers are capable of
analyzing the collected data with the aid of the "thematic analysis". Moreover, this theoretical
analysis refers to a valuable tool which helps to gain advanced knowledge and develop the
vast field of study.

Findings and Analysis

Theme 1: 10T has a positive impact on agriculture to enhance productivity
Various devices and sensors are capable of noticing the conditions of soil. Therefore, 10T
sensors also help to monitor the temperature, condition of weather, as well as crop health.
With the aid of these real-time data helps to make clear decisions about the fertilization
process (Liang and Shah, 2023). On the other hand, the pest control process is also facilitated
by these 10T sensors, therefore, the productivity of the organization becomes facilitated and it
helps to foster the growth of the country. The economic structure of the country becomes
enhanced, and it helps to eliminate the use of resource wastages. Moreover, implementing
this advanced technology helps to enhance crop yield (Tomar and Kaur, 2021). Monitoring
the location and the condition of the livestock process becomes easier with the help of this
technology, after that, GSB tracking and wearable sensors help to collect the live pieces of
information about the livestock. Better animal care is also facilitated, which helps to foster
productivity. On the other hand, as mentioned by Symeonaki et al. (2020), with the help of
loT technologies, farmers are capable of identifying the required types of equipment for their
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fields to enhance productivity. Therefore, these types of equipment help to save time and
produce more crops which help to bring the development of the agriculture field.

Theme 2: 10T helps to maintain environmental sustainability aspects of the
agriculture field

Valuable environmentally friendly data are collected by this 10T technology. Therefore, this
information has a positive impact on the fertilization-related data. On the other hand, policy
decisions like climate conditions, weather patterns, and pest infections help to maintain the
sustainability of the agriculture field (Tong and Phupattanasilp, 2021). Therefore, positive
environmental impact has to be facilitated by this IoT technology. 10T device also helps to
identify the condition of soil moisture. Therefore, these data help to reduce the use of the
resources. Valuable environmental-related data are collected by these I0oT devices, moreover,
policy decisions become environmentally friendly, and it helps to make decisions according
to the climate pattern (Fresco and Ferrari, 2019). Supply chain optimization is another
important factor that is facilitated with the aid of these IoT devices; moreover, food wastage
is eliminated by tracking the exact location of the delivery of the products. After that,
agricultural products become free for a long period with the aid of this 10T sensor. Moreover,
proper delivery, and storage processes are done timely manner with the aid of this advanced
technology (Saleh et al. 2022). Energy consumption is another important factor that has to be
generated properly with the aid of these 10T devices. Farmers are capable of monitoring and
controlling excessive energy consumption and try to provide sustainable energy usage.
Theme 3: Discuss the negative impact of 10T in the agricultural field

Implementing 10T technology in the agriculture field become expensive. Farmers in
developing areas are unable to afford this technology. Therefore, it is noticed that cost is the
main barrier to this advanced technology. The vast amount of data and sensitive pieces of
information are collected by 10T, therefore, lack of security brings trouble for the farmers
(Ali et al. 2020). Important pieces of information about the crop, fertilization process, and
farming practices are disclosed. After that, proper privacy and security is the main challenge
that is faced by implementing the innovative farming process. Implementing 10T is a complex
process; therefore, farmers are unable to use this technology in their workplace (Sreekantha
and Kavya, 2019). Moreover, technical experts are required which has a negative impact on
the economic system. Lack of technological knowledge faces various difficulties; therefore,
rural areas become unaware of this technology. Additionally, this technology has a negative
impact on the environment (Njoroge et al. 2019). Energy consumption from implementing
these devices has contributed to carbon emissions. On the other hand, the required manual
power is eliminated by technological uses. Therefore, it has a negative impact on the job
security of the farmers. The lack of technological infrastructure in the rural areas brings
various troubles for the farmers; moreover, it is highly required to maintain sustainability in
the agricultural field (Pooja et al. 2019). After that, various innovative ideas help to reduce
the agricultural problem and foster productivity.

Theme 4: Impact of precision farming in the agricultural field

Crop yield has been increased with the aid of this farming process. Therefore, a GPS-guided,
data analytics process becomes fostered with the aid of this farming process. Moreover, input
costs become reduced with the aid of this type of farming process in agriculture (Raj et al.
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2022). Moreover, various resource costs like fertilizers, raw materials supply, and use of
pesticides become reduced and it helps to foster the productivity of the organization. On the
other hand, profitability becomes increased with the support of this farming process, after
that, overuse of the chemicals as well as water becomes reduced, and it helps to mountain
sustainability (Phupattanasilp and Tong, 2019). Environmental pollution has to be reduced by
implementing this farming process, and it helps to reduce the use of carbon footprint in the
agricultural field. Sustainability agriculture is promoted by this process, after that, the
precision farming process helps to promote biodiversity (Abu et al. 2022). Informed
decisions are promoted by the farmers adopting this process. Therefore, crop performance
becomes manageable and it helps to bring efficiency to the agricultural field. Quality of the
products becomes fostered and it helps to capable of meeting market demand (Zhou et al.
2022). After that, economic growth has to be fostered, and better risk management
capabilities of the farmers have to be facilitated.

Discussion

The overall discussion of the research study is highlighted in this section. In the introduction
section, basic information about the impact of IoT in the agricultural field is highlighted.
With the aid of this study, it has to be noticed that, “IoT allows the farmers to look out and
manage their farming process; moreover, livestock with precision has to be fostered with the
aid of this advanced technology (Qureshi et al. 2022). After that, 10T helps to provide sensors
which are capable of measuring the moisture of soil, and nutrient level”. Therefore, the aim
of the research study is discussed all over the study. After that, research objectives, and
research questions play a significant role within this study. Based on the research objectives,
thematic analysis is highlighted in the literature review section (Dhanaraju et al. 2022).
Therefore, this section helps to understand that, “loT has a significant role in maintaining
sustainability in the agricultural field. Therefore, 10T has a positive impact on maintaining
biodiversity which helps to assist in protecting and monitoring natural ecosystems”. In this
study, theoretical analysis is highlighted. After that, based on the collected keywords themes
are created that help to understand the details information about this selected topic (Abraham
et al. 2021). Additionally, this study helps to understand that, “Various devices and sensors
are capable of noticing the conditions of soil. Therefore, 10T sensors also help to monitor the
temperature, condition of weather, as well as crop health (Symeonaki et al. 2021). With the
aid of these real-time data helps to make clear decisions about the fertilization process”.
Conclusion

The Impact of 10T in the agricultural field is discussed in this study. Therefore, with the aid
of this study, it has to be noticed that, Implementing 10T technology in the agriculture field
become expensive. Farmers in developing areas are unable to afford this technology.
Therefore, it is noticed that cost is the main barrier to this advanced technology.

References

Abdalla, Z.F. and EI-Ramady, H., 2022. Applications and Challenges of Smart Farming for
Developing Sustainable Agriculture. Environment, Biodiversity and Soil Security, 6(2022),
pp.81-90.

1862

Available online at: https://jazindia.com



https://jazindia.com/

IOT IN AGRICULTURE: PRECISION FARMING, CROP MONITORING, AND
ENVIRONMENTAL SUSTAINABILITY

Abraham, A., Dash, S., Rodrigues, J.J., Acharya, B. and Pani, S.K. eds., 2021. Al, Edge and
loT-Based Smart Agriculture. Academic Press.

Abu, N.S., Bukhari, W.M., Ong, C.H., Kassim, A.M., lzzuddin, T.A., Sukhaimie, M.N.,
Norasikin, M.A. and Rasid, A.F.A., 2022. Internet of things applications in precision
agriculture: A review. Journal of Robotics and Control (JRC), 3(3), pp.338-347.

Ali, T.A., Choksi, V. and Potdar, M.B., 2020, May. Precision agriculture monitoring system
using green internet of things (g-iot). In 2018 2nd International Conference on Trends in
Electronics and Informatics (ICOEI) (pp. 481-487). IEEE.

Anand, T., Sinha, S., Mandal, M., Chamola, V. and Yu, F.R., 2021. AgriSegNet: Deep aerial
semantic segmentation framework for loT-assisted precision agriculture. IEEE Sensors
Journal, 21(16), pp.17581-17590.

Balaska, V., Adamidou, Z., Vryzas, Z. and Gasteratos, A., 2023. Sustainable Crop Protection
via Robotics and Artificial Intelligence Solutions. Machines, 11(8), p.774.

Dhanaraju, M., Chenniappan, P., Ramalingam, K., Pazhanivelan, S. and Kaliaperumal, R.,
2022. Smart farming: Internet of Things (loT)-based sustainable
agriculture. Agriculture, 12(10), p.1745.

Fresco, R. and Ferrari, G., 2019. Enhancing precision agriculture by internet of things and
cyber physical systems. Atti Soc. Tosc. Sci. Nat. Mem. Supplemento, 125, pp.53-60.
Karunathilake, E.M.B.M., Le, A.T., Heo, S., Chung, Y.S. and Mansoor, S., 2023. The Path to
Smart Farming: Innovations and Opportunities in Precision Agriculture. Agriculture, 13(8),
p.1593.

Liang, C. and Shah, T., 2023. 10T in Agriculture: The Future of Precision Monitoring and
Data-Driven Farming. Eigenpub Review of Science and Technology, 7(1), pp.85-104.

Mishra, S., 2021. Emerging Technologies—Principles and Applications in Precision
Agriculture. Data Science in Agriculture and Natural Resource Management, pp.31-53.
Monteiro, A., Santos, S. and Gongalves, P., 2021. Precision agriculture for crop and livestock
farming—Brief review. Animals, 11(8), p.2345.

Njoroge, B.M., Fei, T.K. and Thiruchelvam, V., 2019. A research review of precision
farming techniques and technology. J. Appl. Technol. Innov, 2(9).

Obaideen, K., Yousef, B.A., AlMallahi, M.N., Tan, Y.C., Mahmoud, M., Jaber, H. and
Ramadan, M., 2022. An overview of smart irrigation systems using I0T. Energy Nexus,
p.100124.

Phupattanasilp, P. and Tong, S.R., 2019. Augmented reality in the integrative internet of
things (AR-10T): Application for precision farming. Sustainability, 11(9), p.2658.

Pooja, S., Uday, D.V., Nagesh, U.B. and Talekar, S.G., 2019, December. Application of
MQTT protocol for real time weather monitoring and precision farming. In 2017
International Conference on Electrical, Electronics, Communication, Computer, and
Optimization Techniques (ICEECCQOT) (pp. 1-6). IEEE.

Qureshi, T., Saeed, M., Ahsan, K., Malik, A.A., Muhammad, E.S. and Touheed, N., 2022.
Smart agriculture for sustainable food security using internet of things (loT). Wireless
Communications and Mobile Computing, 2022, pp.1-10.

Raj, E.F.l., Appadurai, M. and Athiappan, K., 2022. Precision farming in modern agriculture.
In Smart Agriculture Automation Using Advanced Technologies: Data Analytics and

1863

Available online at: https://jazindia.com



https://jazindia.com/

IOT IN AGRICULTURE: PRECISION FARMING, CROP MONITORING, AND
ENVIRONMENTAL SUSTAINABILITY

Machine Learning, Cloud Architecture, Automation and IoT (pp. 61-87). Singapore: Springer
Singapore.

Roychowdhury, S., 2023. Krushi Care: An Integrated Smart Precision Farming App for
Enhanced Agricultural Productivity, Profitability and Sustainability. International Journal of
Intelligent Systems and Applications in Engineering, 11(9s), pp.653-660.

Saleh, A.R.B.M., Venkatasubramanian, S., Paul, N.R., Maulana, F.l., Effendy, F. and
Sharma, D.K., 2022, October. Real-time Monitoring System in loT for Achieving
Sustainability in the Agricultural Field. In 2022 International Conference on Edge
Computing and Applications (ICECAA) (pp. 682-686). IEEE.

Sreekantha, D.K. and Kavya, A.M., 2019, January. Agricultural crop monitoring using 10T-a
study. In 2017 11th International conference on intelligent systems and control (ISCO) (pp.
134-139). IEEE.

Srivastava, A. and Prakash, J., 2023. Techniques, answers, and real-world UAV
implementations for precision farming. Wireless Personal Communications, 131(4), pp.2715-
2746.

Symeonaki, E., Arvanitis, K. and Piromalis, D., 2020. A context-aware middleware cloud
approach for integrating precision farming facilities into the loT toward agriculture
4.0. Applied Sciences, 10(3), p.813.

Symeonaki, E., Arvanitis, K. and Piromalis, D., 2020. A context-aware middleware cloud
approach for integrating precision farming facilities into the loT toward agriculture
4.0. Applied Sciences, 10(3), p.813.

Tomar, P. and Kaur, G. eds., 2021. Artificial Intelligence and loT-based Technologies for
Sustainable Farming and Smart Agriculture. 1GI Global.

Tong, S.R. and Phupattanasilp, P., 2021. Augmented Reality in the Integrative Internet of
Things (AR-10T): Application for Precision Farming.

Zhou, Y., Xia, Q., Zhang, Z., Quan, M. and Li, H., 2022. Artificial intelligence and machine
learning for the green development of agriculture in the emerging manufacturing industry in
the loT platform. Acta Agriculturae Scandinavica, Section B—Soil & Plant Science, 72(1),
pp.284-299.

Appendix 1: Role of 10T in smart farming process
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