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Abstract

Smart farming provides an integrated approach to dealing with various crops according to Spatio-
temporal of soil variability with the aim of minimizing inputs, maximizing profitability, improving
fruit quality, and improving yield. Adoption of smart agriculture implements various practice
management and increases crop yield, there are different steps required for the adoption of smart
agriculture particularly understanding the transferring data pathways to the control unit to monitor the
farm via automatic control support on-time sensor to make the right decision in proper time. There
are many tools used in smart farming to support farmers and help them to modernize various practice
management including site-specification tools, wired and wireless sensors, weather stations that
monitor environmental conditions, in addition using agricultural drones that have an essential role in
smart farming.
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Introduction

Background

Farmers face more challenges and struggle to increase their
productivity, such as shortening in labor and fluctuation in climate
conditions, which causes lack of rainfall, soil decline, and various
environmental stresses, besides that, production costs are
expensive due to the high price of various inputs [1,2].
Furthermore, infection with Pests, insects, and different pathogens
cause drastic losses to reach billions of dollars annually worldwide.
Previous elements reduce farmers' profits and could eventually
destroy the orchards industry. Smart agriculture is considered the
fourth green revolution, which depends on data collecting and
analysis by using computerized technologies to increase the
efficiency of different resources, reduce inputs, and increase
productivity. Internet of Things technology is the backbone of
smart agriculture, it is represented by information technology
services, followed by software, and specialized equipment [3].
There is a crucial role for farmers in increasing various applications
of smart agriculture, like using data collectors to collect and
analyze data, spreading various sensors, and using automation
machines to improve their production [4]. Adoption of smart
agriculture required replacing the manual equipment with
automatic machinery to increase the efficiency of the various
inputs and increase farmers’ profits [5]. Smart machinery helps
farmers to reduce manual machines and increase profitability.
Therefore, understanding features of precision agriculture and
related digital technology for the consideration of increasing crop
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yields is very essential. Smart agriculture is characterized by its
ability to raise the economic efficiency of the farm, via minimizing
inputs, maximizing yields, and enhancing the provision of
environmental resources, in addition to its positive impact on
reducing climate change [6].

What Is The Aim of Smart Agriculture?

Smart agriculture aims to use the optimal amounts of inputs such
as water, fertilizers, and pesticides according to huge data that
collecting by the sensor networks and from loT devices. In other
words, Smart agriculture aims to save different natural resources,
particularly water and soil, which reflects in decreasing inputs
costs, healthier products, and sustained natural resources [7]. The
main objective of Smart agriculture is to increase crop yield and
reduce inputs by precisely determining the required steps to be
followed at an adequate time. Furthermore, there are more
opportunities to lessen greenhouse gas emissions from agricultural
activities by adopting smart agriculture, by using various
techniques such as site-specific applications, which target using of
specific inputs according to the Spatio-temporal requirements of
the farm. Smart agriculture requires a high level of technical skills
to manage the huge amount of information that is collected through
various tools and analyzes it to make the right decision according
to crop requirements [7].

Adoption of Smart Farm

Adoption of smart agriculture implements various practice
management and increases crop yield, while, there are different
sequential steps are required as follows:
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e Establishing a local framework for the orchard to identify and
locate all units, to monitor the farm.

e Understanding the Transferring data pathways to the control
unit to make the right decision.

e Automatic control support on-time sensor to make the right
decision.

The main components of smart farming are considered as follows:

e  Sensing technology

e Software applications

e Communication system

e Telematics, positioning technology

e Hardware and software system

e Data analytic solutions

There are different types of smart farming techniques available

depending on their purposes such as the application of

agrochemicals like fertilizers and pesticides, tillage systems, and

irrigation systems, which aim to save different inputs. In addition

to applicable technologies such as GIS, remote sensing, and smart

equipment [8]. The application of smart agriculture requires a high

level of technical skills to manage the huge amount of information

that is collected through various tools and analyzes it to make the

right decision in a timely manner for the needs of the crop [7,9].

Adoption of Smart Agriculture

There are different steps required to Adoption of smart agriculture

that include:

e  Forecasting weather conditions.

e  Using site specifications to analyze soil.

e Determine the quantity and timing of various nutrients

e  Use pesticides and herbicides at the infection spots only.

e Saving water by irrigating crops due to humidity levels in the
soil.

e Applicable technologies such as GIS, remote sensing, and
smart machinery.

Smart Farming Tools

There are humerous tools (Figure 1) used in smart farming to help
farmers and assist them to streamline their work including:
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Figure 1: Some smart farming tools.
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e Site-specification tools reduce inputs, improve yield quantity
and quality, protect the environment, and increase farmers’
profitability [10].

e Sensor network: Wired and wireless sensors are used to
measure soil moisture, pH, pathogens infection, and adjust
various agricultural practices such as nutrient availability in
soil according to the requirements of crops [11,9].

e  Weather stations: that monitor environmental conditions such
as rainfall, temperature, solar radiation, and combine data
about the climate and send it to the control unit, which helps
farmers tailor their agriculture practice according to climate
conditions [12].

e Drones: The use of drones in agriculture has shown enormous
advancement in smart agriculture. Where it performs many
tasks with high efficiency for human labor, such as
determining the places of pest infestation and spraying against
infections, planting seeds, surviving germination rates, and
monitoring nutrient deficiency in certain places of the farm
[13].

Some Devices That Use in Smart Farming

e  GPS units for automatic machinery

e GPS Tags as a guiding sensor for any error in the work of auto-
machine.

e Light beam sensors that protect the perimeter of the farm

e Motion sensors and monitors to warn of external interference
or theft.

Benefits of Smart Farming

Smart agriculture engagements different tools like sensors,
information systems, automatic equipment, and monitoring
management, to sustain food production under fluctuations in
climate conditions [7]. Commercially smart agriculture techniques
used from the 1990s, there are various tools that provide support to
farmers in various fields like crop farming, horticulture, and
zootechnics.

Combination of different tools to monitor different variabilities in
the farm, to use adequate inputs as per soil conditions and crop
requirements.

Crop Management

Various devices are placed in the whole farm to collect data that
affect growing crops, including temperature, wind, rainfall, solar
radiation, and everything that affects plant health [14]. These
devices allow the farmer to access this information at any time and
from anywhere to monitor the growth of crops efficiently and to
intervene to address any infection or nutrient deficiency that affects
crop growth and productivity.

Optimization of Crop Productivity

Smart agriculture tools help farmers to optimize crop productivity
[15], in different ways such as:
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e Recommended accurate plan for harvesting.

e Activate preventive control measures to reduce infection with
pathogens.

e Improving fruit quality.

Sustain Soil Health

Smart sensors provide adequate data about soil conditions, which
help in soil restoration, reduce soil pollution, and increase the
availability of nutrients for plants, consequently, increasing
farmers' profits [16].

Conclusion

Smart farming engagements various devices to sustain natural
resources, maximize crop production, and protect the environment.
Through dealing with various crops according to Spatio-temporal
of soil variability with the aim of minimizing inputs, maximizing
profitability, improving production quality, and improving yield.
These devices allow the farmer to access this information at any
time and from anywhere to monitor the growth of crops efficiently
and to intervene to address any infection or nutrient deficiency that
affects crop growth and productivity.

References

1. Chhogyel N, Kumar L. Climate change and potential impacts on
agriculture in Bhutan: a discussion of pertinent issues. Agriculture
and food security. 2018; 7: 1-13.

2. StClair SB, Lynch JP. The opening of Pandora’s Box: climate change
impacts on soil fertility and crop nutrition in developing countries.
Plant and Soil. 2010; 335: 101-115.

3. Nikkila R, Seilonen I, Koskinen K. Software architecture for farm
management information systems in precision agriculture.
Computers and electronics in agriculture. 2010; 70: 328-336.

4. Belcore E, Angeli S, Colucci E, Musci MA, Aicardi I. Precision
agriculture workflow, from data collection to data management using
FOSS tools: An application in northern Italy vineyard. ISPRS Int J
Geo-Information. 2021; 10: 236.

5. Abobatta WF. Precision Agriculture: A New Tool for Development.
In Precision Agriculture Technologies for Food Security and
Sustainability. 2020; 23-45.

Pubtexto Publishers | www.pubtexto.com

10.

11.

12.

13.

14.

15.

16.

Balafoutis A, Beck B, Fountas S, Vangeyte J, van der Wal T, Soto I,
et al. Precision agriculture technologies positively contributing to
GHG emissions mitigation, farm productivity and economics.
Sustainability. 2017; 9: 1339.

Abobatta WF. Precision Agriculture to Mitigate Climate Change
Impacts in Horticulture. Adv Agri Tech Plant Sci. 2021; 4: 180054.
Boursianis AD, Papadopoulou MS, Diamantoulakis P, Liopa-
Tsakalidi A, Barouchas P, Salahas G, et al. Internet of things (loT)
and agricultural unmanned aerial vehicles (UAVS) in smart farming:
a comprehensive review. Internet of Things. 2022; 100187.
Chaudhary DD, Nayse SP, Waghmare LM. Application of wireless
sensor networks for greenhouse parameter control in precision
agriculture. Int J Wireless and Mobile Networks (IJWMN). 2011; 3:
140-149.

Vecchio Y, Agnusdei GP, Miglietta PP, Capitanio F. Adoption of
precision farming tools: The case of italian farmers. Int J
Environmental research and public health. 2020; 17: 869.
Maddikunta PKR, Hakak S, Alazab M, Bhattacharya S, Gadekallu
TR, Khan WZ, et al. Unmanned aerial vehicles in smart agriculture:
Applications, requirements, and challenges. IEEE Sensors J. 2021;
21:17608-17619.

Math RKM, Dharwadkar NV. 10T Based low-cost weather station
and monitoring system for precision agriculture in India. In 2018 2nd
International Conference on I-SMAC (loT in Social, Mobile,
Analytics and Cloud) (I-SMAC) I-SMAC (IoT in Social, Mobile,
Analytics and Cloud) (I-SMAC), 2018 2™ International Conference.
2018; 81-86.

Bhat SA, Huang NF. Big Data and Al Revolution in Precision
Agriculture: Survey and Challenges. IEEE Access. 2021; 9: 110209-
110222.

Gao D, Sun Q, Hu B, Zhang S. A framework for agricultural pest and
disease monitoring based on internet-of-things and unmanned aerial
vehicles. Sensors. 2020; 20: 1487.

Sharma A, Georgi M, Tregubenko M, Tselykh A, Tselykh A.
Enabling Smart Agriculture by Implementing Artificial Intelligence
and Embedded Sensing. Computers and Industrial Engineering.
2022; 107936.

Imam SA, Choudhary A, Sachan VK. Design issues for wireless
sensor networks and smart humidity sensors for precision agriculture:
A review. In 2015 International Conference on Soft Computing
Techniques and Implementations (ICSCTI). 2015; 181-187.

J Soil Sci Plant Physiol


https://doi.org/10.36266/JSSPP/147
https://agricultureandfoodsecurity.biomedcentral.com/articles/10.1186/s40066-018-0229-6
https://agricultureandfoodsecurity.biomedcentral.com/articles/10.1186/s40066-018-0229-6
https://agricultureandfoodsecurity.biomedcentral.com/articles/10.1186/s40066-018-0229-6
https://link.springer.com/article/10.1007/s11104-010-0328-z
https://link.springer.com/article/10.1007/s11104-010-0328-z
https://link.springer.com/article/10.1007/s11104-010-0328-z
https://www.sciencedirect.com/science/article/abs/pii/S0168169909001859
https://www.sciencedirect.com/science/article/abs/pii/S0168169909001859
https://www.sciencedirect.com/science/article/abs/pii/S0168169909001859
https://www.mdpi.com/2220-9964/10/4/236
https://www.mdpi.com/2220-9964/10/4/236
https://www.mdpi.com/2220-9964/10/4/236
https://www.mdpi.com/2220-9964/10/4/236
doi:%2010.4018/978-1-7998-5000-7.ch002
doi:%2010.4018/978-1-7998-5000-7.ch002
doi:%2010.4018/978-1-7998-5000-7.ch002
https://www.mdpi.com/2071-1050/9/8/1339
https://www.mdpi.com/2071-1050/9/8/1339
https://www.mdpi.com/2071-1050/9/8/1339
https://www.mdpi.com/2071-1050/9/8/1339
https://www.sciencedirect.com/science/article/abs/pii/S2542660520300238
https://www.sciencedirect.com/science/article/abs/pii/S2542660520300238
https://www.sciencedirect.com/science/article/abs/pii/S2542660520300238
https://www.sciencedirect.com/science/article/abs/pii/S2542660520300238
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.190.1892&rep=rep1&type=pdf
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.190.1892&rep=rep1&type=pdf
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.190.1892&rep=rep1&type=pdf
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.190.1892&rep=rep1&type=pdf
https://www.mdpi.com/1660-4601/17/3/869
https://www.mdpi.com/1660-4601/17/3/869
https://www.mdpi.com/1660-4601/17/3/869
https://ieeexplore.ieee.org/abstract/document/9316211
https://ieeexplore.ieee.org/abstract/document/9316211
https://ieeexplore.ieee.org/abstract/document/9316211
https://ieeexplore.ieee.org/abstract/document/9316211
https://ieeexplore.ieee.org/abstract/document/8653749
https://ieeexplore.ieee.org/abstract/document/8653749
https://ieeexplore.ieee.org/abstract/document/8653749
https://ieeexplore.ieee.org/abstract/document/8653749
https://ieeexplore.ieee.org/abstract/document/8653749
https://ieeexplore.ieee.org/abstract/document/8653749
https://ieeexplore.ieee.org/abstract/document/9505674
https://ieeexplore.ieee.org/abstract/document/9505674
https://ieeexplore.ieee.org/abstract/document/9505674
https://www.mdpi.com/1424-8220/20/5/1487
https://www.mdpi.com/1424-8220/20/5/1487
https://www.mdpi.com/1424-8220/20/5/1487
https://www.sciencedirect.com/science/article/abs/pii/S0360835222000067
https://www.sciencedirect.com/science/article/abs/pii/S0360835222000067
https://www.sciencedirect.com/science/article/abs/pii/S0360835222000067
https://www.sciencedirect.com/science/article/abs/pii/S0360835222000067
https://ieeexplore.ieee.org/abstract/document/7489591
https://ieeexplore.ieee.org/abstract/document/7489591
https://ieeexplore.ieee.org/abstract/document/7489591
https://ieeexplore.ieee.org/abstract/document/7489591

