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ABSTRACT 
 
Artificial intelligence (AI) in agriculture is transforming the sector by improving resources efficiency, 
sustainability and productivity. Our study examined a number of AI-related applications such as 
pest control, crop monitoring, precision farming and soil health evaluation. AI powered devices 
enables automated fertilization, harvesting and irrigation, and therefore, cutting down the labor 
expenses and resource waste. Predictive analytics in AI helps with crop yield and weather forecasts 
which ultimately improves the planning and risk management. The paper also discusses the 
challenges and limitations of AI adoption in agriculture, such as the need for reliable data, technical 
expertise and infrastructure investment. Ultimately, the findings highlights the AI can have positive 
transformative potential in creating resilient agricultural practices that can meet the demands of a 
growing global population while minimizing environmental impact. However, one of the biggest uses 
of AI is precision farming, which uses the technology to optimize inputs like water, fertilizer and 
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pesticides by adjusting them to the unique requirements of the crop and the field. AI techniques 
also make it possible to detect the pests and diseases through picture recognition and predictive 
analytics, which ultimately minimizes the crop loss and allows for prompt interventions. Widespread 
use may be hampered by issues with data quality, model interpretability, expensive prices and 
system integration. Furthermore, issues with labor impact, regulatory frameworks and scalability 
complicate its adoption. In order to fully utilize AI in agriculture, researchers, farmers and 
policymakers must work together to overcome these challenges and develop workable and 
accessible solutions that are suited to a variety of agricultural environments. Present review also 
highlighted how AI involvement has the ability to revolutionize agricultural sector by developing 
resilient methods that can both minimize environmental effects and meet the needs of an expanding 
global population. The agriculture industry can set the path for a sustainable future by adopting AI 
advances and guaranteeing the environmental stewardship and goals of food safety and security. 
 

 
Keywords: Artificial intelligence; agriculture; crop security; smart agriculture; sustainability. 
 

1. INTRODUCTION 
 
In agricultural sector, one of the main topics in 
present is artificial intelligence (AI). These days 
AI has permeated many industries, including 
healthcare, finance and education, due to its 
ability to solve issues that people are not well 
suited to handle. In India, agriculture is primary 
source of income to most of the countrymen. The 
advancements in AI have been changing the 
methods used in modern farming [1]. Switched 
reluctance motors (SRM’s) are becoming an 
increasingly popular drive unit for a variety of 
applications, including high-speed aircraft and 
modern electrical vehicles. This is because of 
their straightforward and durable motor 
construction, potential low production costs [2]. 
Agriculture used to be restricted to the production 
of crops and food. However, over the past 20 
years, it has changed to include the production, 
distribution, marketing, and processing of 
agricultural and livestock goods. Nowadays, 
agriculture provides the primary means of 
subsistence and boosts the GDP [3,4], facilitates 
national trade, lowers unemployment, supplies 
raw materials for other industries production, and 
advances the economy as a whole. One of the 
biggest issues at the moment is agriculture, 
which is crucial for any nation. More than 800 
million people worldwide are estimated to be 
undernourished. Furthermore, 70 per cent more 
food needs to be produced because the world's 
population is increasing day by day [5]. 
Therefore, more funding for agriculture will be 
required in addition to the predicted amounts, as 
without it, many people would go hungry in 
future. Robotics, big data analytics and other 
technological advancements will make it possible 
to apply AI to agriculture. The availability of 
inexpensive sensors the internet of things (IoT) 
and cameras, unmanned aerial vehicles and 

even widespread internet covering of fields that 
are spread geographically. Artificial Intelligence 
(AI) systems examine soil management data 
sources, including temperature, weather, soil 
analysis, moisture and past crop performance 
[6]. Thus, it will be able to offer forecasts 
regarding which crop to plant in a particular year, 
when the best times to sow and harvest are 
concentrated in a certain region, enhancing 
agricultural yields and reduce the number of 
herbicides, fertilizers, and water used. 
Additionally, it assesses the urgent problems 
facing this sector, such as the predicted unequal 
distribution of mechanization in various domains, 
concerns about security and privacy, and the 
adaptability of algorithms in real-world 
applications when plants are physically diverse. 
Processing of huge data sets and more variables 
is required. 
 

2. PRESENT SCENARIO OF AI IN 
AGRICULTURE 

 
1. AI for soil Management: A crucial 

component of farming operations is soil 
management. Having a solid understanding 
of the many kinds and conditions of soil will 
improve agricultural productivity and 
preserve soil resources. It involves using 
procedures, methods, and therapies to 
enhance the soil quality. Pollutants that 
might cause contamination in urban soils be 
examined using a conventional method for 
soil survey. Compost and manure promote 
soil aggregation and porosity; an alternate 
tillage strategy can prevent soil physical 
degradation. These methods can improve 
soil condition. Negative elements, like as 
contaminants and soil-borne diseases, could 
be reduced, for instance, by proper soil 
management [7]. The evaluation of the 
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sustainability of land management systems 
implicitly takes soil degradation sensitivity 
into account, with recognition given that 
different soil has different capacities to 
withstand changes and recuperate. The 
various layers and proportions of soil 
beneath the surface, as well as the 
relationships between the soil and 
landscape, can be shown on soil maps 
created with AI [8]. Soil texture (sand, clay 
and silt concentrations) is predicted by an 
artificial neural network (ANN) model using 
characteristics gleaned from current coarse 
hydro-graphic characteristics in combination 
with high-resolution soil maps obtained by 
using a digital elevation model (DEM) [9] The 
characteristics and estimation of soil 
moisture dynamics are provided via a remote 
sensing device integrated into a higher-order 
neural (HONN) network [10,11]. 

2. AI for weed management: AI plays crucial 
role in controlling the infestation of weeds in 
agricultural field through its smart 

applications (Table 1). One of the factors that 
most lowers a farmer’s predicted profit is 
weeds. For instance, if weed invasion is 
allowed to spread, dried bean and maize 
harvests may lose 50 per cent of their yield 
and wheat output may be reduced by 48 per 
cent due to weed competition. Crops and 
weeds compete for resources like water 
nutrients and sunlight, even if some of them 
are toxic and potentially pose a risk to public 
health [7]. A report verifies that if weed 
infestations are not controlled, the production 
of corn and dry beans will be reduced by 50 
per cent [12]. Although spray is frequently 
used to suppress weeds, excessive use of it 
can contaminate the environment and have a 
detrimental effect on human health. Thus, 
tests have been conducted on artificial 
intelligence weed identification systems in 
labs to determine the correct dosage to be 
used and to spray the intended area 
precisely, which reduces expenses and the 
possibility of causing crop damage [13].  

 
Table 1. AI involvement in weed management 

 

Sr. No. Technique Strength Limitation Source 

1.  
 

ANN, GA High performance. 
Reduces trial and error 

 Big data is 
required 

Tobal and 
Mokhtar, [14] 

2.  Optimization 
using invasive 
weed 
optimization 
(IVO), ANN 

Cost effective & 
Potentially high 
performance 

Adaptation 
challenge with 
new data 

Brazeau, [15] 

3.  Saloma: expert 
system for 
evaluation, 
prediction & 
weed 
management 

High adaptation 
rate and 
prediction level 

Need big data 
and usage 
expertise 
 

Moallem and 
Razmjooy, [16] 

4.  Support Vector 
Machine (SVM), 
ANN 
 

Detection of 
stress in crop that 
will prompt 
timely site- 
specific remedies 

Detects only low 
levels of nitrogen. 

Brazeau, [15]. 

5.  Digital Image 
Analysis (DIA), 
GPS 

Has above 60% 
accuracy and success 
rate 

Time 
consuming 

Stigliani and 
Resina, [17] 

6.  UAV & GA Can quickly and 
efficiently 
monitor weeds 

Little control on 
weeds & 
Expensive cost 

Ortiz et al., [18] 

7.  Mechanical 
Control of Weeds. 
ROBOTICS 
Sensor machine 
learning 

Saves time and 
removes resistant 
weeds 

Expensive cost. 
Continuous use of 
heavy machines 
lowers down soil 
productivity 

Brazeau, [15]. 
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3. AI for crop health management: Crop 
management involves planting seeds, 
keeping an eye on growth, harvesting, 
storing, and distributing the crop. It can be 
summed up as the actions that enhance the 
expansion and productivity of agricultural 
goods. Comprehensive knowledge of crop 
classes based on their timing and a healthy 
soil type would undoubtedly boost crop 
productivity [9]. A system of agricultural 
management is called crop management, to 
target soil and crop inputs in accordance with 
field criteria to maximize revenue and 
safeguard the surroundings. PCM has 
experienced delays due to insufficient, 
disseminated data on soil and agricultural 
conditions. Water deficits caused by poor 
soil, unfavourable weather, or insufficient 
irrigation require farmer’s to use a variety of 
crop management techniques. Adaptable 
crop management techniques founded on 
the preference should be for decision rules. 
The timing, vigour and the ability to forecast 
droughts is a crucial factor when making a 
decision among cropping substitutes. One of 
the more complex issues in precision 
agriculture is predicting crop yield, and 
numerous models have been put forth and 
proven effective thus far. Several datasets 
must be used to solve this problem because 
crop output is dependent on a wide range of 
variables, including soil, weather, fertilizer 
use and seed variety. By detecting numerous 
soil factors and parameters relevant to the 
crop, crop prediction methodology is utilized 
to predict the appropriate crop. The 
atmosphere, factors include pH, phosphate, 
nitrogen, and type of soil sulphur, calcium, 
magnesium, potassium, organic carbon, and 
depth, temperature, rainfall, humidity, 
manganese, copper, and iron. Weather data, 
equipment capacity, labour availability, and 
details on approved and priority operators, 
tractors, and implements are all used by 
PROLOG for assessing a farm system's 
operational behaviour [8]. Additionally, it 
calculates the overall income, net profit, and 
crop production for both for specific areas 
and the entire farm. Weather factors and 
rainfall data particular to each place can be 
used. The precision of rice yield forecasts is 
impacted by changing the ANN parameters. 
Require smaller data sets. Reduced learning 
rates and fewer hidden nodes in the model 
optimization. 

4. AI for disease management: Plant disease 
has been a major factor influencing food 

production and human societal development 
over thousands of years [19]. Disease 
control is required for agricultural harvests to 
have the best possible yield. Diseases of 
plants and animals are a significant barrier to 
yield growth. Numerous elements play a part 
in the development of these plant-attacking 
illnesses and animals, such as genetics, soil 
composition, precipitation, and arid climate 
temperature, wind, etc. Because of these 
elements as well as the shaky the cause and 
nature of certain diseases, controlling the 
impacts is a significant problem, particularly 
in large-scale farming. A great deal of 
research has been done to address these 
issues by creating solutions based on 
artificial intelligence (AI). Crop damage can 
be significantly reduced by using machine 
learning or deep learning techniques to 
speed up the detecting process [20]. For 
example, proposed a CNN based framework 
for leaf disease detection. This research 
achieved an accuracy of 98.02 per cent [21]. 
The system that assists in illness detection 
and provides has been developed using a 
rule-based and forward chaining inference 
engine therapy recommendation [22]. 

5. AI for pest and insects management: Pest 
control plays a crucial role in ensuring 
agricultural productivity and safeguarding our 
crops from the devastating effects of invasive 
species. Researchers have attempted to 
lessen this threat for many years by creation 
of electronic systems that could recognize 
the current pests and offer preventative 
strategies. Farmer’s have traditionally 
employed chemical treatments and 
pesticides to keep pests in control. 
Increased environmental harm to soil and 
groundwater as well as detrimental effects 
on human health are the results of the 
growing usage of pesticides for crop 
protection. Conversely, yet, this also raises 
the possibility that pests will become 
resistant to pesticides [23]. Therefore, to 
overcome these limitations automated 
techniques for crop forecasts and monitoring 
is required, it significantly lessens the harm 
done to the environment and the population 
by preventing the overuse of chemicals and 
pesticides [24]. 

6. AI for irrigational management: It is well 
known that an intelligent irrigation system 
can determine a farm's water needs by using 
real-time data and weather forecasts for 
several criteria. The yield of tomato crops 
(33.3 mg/ha) was similarly impacted by 
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utilizing soil moisture sensors to monitor 
irrigation, thus notably greater production 
values were noted even with less water was 
used for irrigation as opposed to timed 
irrigation and subsurface drip irrigation [25]. 
Smart irrigation technology is designed to 
enhance productivity without requiring a 
significant amount of labour by detecting the 
water level, soil temperature, fertilizer 
content, and predicting the weather. The 
actuation is carried out in compliance with 
the micro controller by switching the irrigator 
pump ON or OFF. The development of 
machine-to-machine technology aims to 
facilitate the exchange of information and 
data between parties as well as with the 
server through the main network between all 
the nodes of the agricultural domain [26]. 

7. Image recognition and perception: 
Applications for self-driving drones are 
numerous and include AI-based recognition 
and surveillance, human body detection and 
geo-tagging, search and rescue operations 
for missing persons, and summertime forest 
fire detection. Due to their adaptability, 
imaging capabilities, remote controller 
compatibility, and agility in the air, drones, 
also known as unmanned aerial vehicles, are 
growing in popularity. They are able to 
perform a variety of tasks and ascend higher 
than average humans [19]. 

8. AI for weather forecasting: Predicting the 
weather is a vital and challenging task for the 
meteorology department. They employ 
Artificial Neural Network (ANN), an artificial 
intelligence technology, to help with this 
endeavour. They use probabilistic models 
like Bayesian Belief Network (BBN) in 
addition to deterministic techniques to 
estimate variables like precipitation. The 
long-term effects of climate change on the 
water resources in the Zambezi Riparian 
Region (ZRR) basin were the subject of a 
recent study. The study found that there has 
been less precipitation upstream of ZRR, 
which will eventually result in less runoff to 
the Bukan reservoir [27]. 

 

3. AI FOSTERING ECONOMIC 
PERFORMANCE 

 
In agricultural economics research, digitalization 
has drawn more and more attention. The quantity 
of Businesses use of AI technologies has grown 
significantly during the past ten years [28]. 
Generally speaking, agriculture is limited by a 
number of factors, including human health and 

food quality, optimizing productivity while 
reducing the need for antibiotics, fertilizers, and 
pesticides, and more. Another significant 
obstacle for Seasonality is a feature of 
agriculture. Every year (and every season), the 
output Positions differ, weather patterns shift, 
and the cost of farming supplies (such as prices 
for seeds) change. In addition, weeds proliferate 
in unprepared in predictable ways, pests can 
cause unforeseen problems, and viruses 
pandemics and epidemics in animal populations 
[29]. The promotion of agricultural AI aims to 
tackle these issues. Consequently, AI has an 
effect on the agricultural sector. Agriculture-
focused AI technology is anticipated to have an 
impact on the sector, affecting how food is 
generated, handled, and ingested [30]. 
Agricultural artificial intelligence (AI) is utilized to 
increase farmer’s returns on investment through 
more productive farming that uses less resource 
(such as water, land, pesticides, and fertilizer). 
Utilizing AI has the potential to lower variable 
costs by using labour more effectively and 
resources and exact measures. Umeda (2021) 
and SEO have discovered cost reduction AI 
application in Japanese rice farming through the 
use of smart aerial vehicles, such as drones [24]. 
 
Beyond automation, AI eventually aspires to 
replace human intelligence in roles like agri-food 
managers, consultants, farmer’s and                
experts. Automation is going to  
surely have a significant, both immediate and 
long-term influence on labour. But when AI 
issued more, new professions that call for human 
abilities arise like human judgment in difficult 
situations that are impossible for AIs to solve. 
Currently, labour-intensive automated actions are 
replaced by AI systems need to use little to no 
expert judgment [31]. Farmer’s are hoping that 
artificial intelligence (AI) would enable them to 
overcome market inequalities in local and global 
value chains. Since farmer’s in emerging 
economies typically have limited access to 
market information, this is especially important. 
AI for agriculture that looks outward, makes use 
of market trend data, agricultural costs, customer 
demands, specifications, and aesthetics may 
enable farmer’s to choose more wisely in the 
market [32]. With the use of reservation 
equipment, data on livestock, food safety and 
conservation, and other AI-enabled mobile apps, 
farmer’s may increase their chances of securing 
supply contracts and lower their risk of 
experiencing market failure to produce 
suggestions for the farmer's course of action. 
Applying AI allows for the tracking of volume and 
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quality metrics across the whole supply chain. 
This knowledge is especially crucial for lenders 
and investors. Increased origin and quality 
traceability lowers market failures and enables 
farmer’s to reach premium markets anytime their 
products meet the necessary quality standards. 
Credit scores are generated using machine 
learning systems, and rates that lessen the 
disparity in knowledge between value chain 
participants, additionally provide access to 
insurance and microloans. 
 

4. TECHNOLOGICAL ASPECTS OF AI 
FOR AGRICULTURE 

 
The kinds of computer science methods that are 
usually applied are among the traits that 
characterize artificial intelligence. ANN models 
are used in soil management, for example, to 
estimate soil texture (sand, clay, and silt 
concentrations) based on characteristics given 
by soil maps mixed with hydro-graphic factors 
[9]. Artificial neural networks require massive 
amounts of data for training, yet they can handle 
unstructured data. While non-numeric data is the 
main emphasis of natural language processing 
(NLP), particularly, comprehending the structure 
and meaning of human language, which are able 
to comprehend farmer needs with effectiveness. 
These AI uses in farming create new 
opportunities [33]. The application of AI in 
agriculture requires high-performance computers 
in order to deliver effective solutions. For 
instance, environmental and climate data are 
applied. Using data analytics can help vulnerable 
places manage water and drought [34]. For 
artificial intelligence to be reliable and accurate, 
both the volume and quality of data are crucial. 
Large training data sources are a barrier to 
developing effective AI. Data is frequently scarce 
in the agricultural industry because farmer’s are 
sometimes less inclined to share data with 
"outsiders" and have lower levels of technology 
literacy than professionals in other sectors [35]. 
Both shallow machine learning (ML) and deep 
learning (DL) have drawn interest recently in 
various agricultural areas and stages. Machine 
learning has been used in pre-harvest, 
harvesting, and post-harvest farming processes 
[36]. 
 

5. AI BASED DRONES AND ROBOTIC 
TECHNOLOGIES IN AGRICULTURE 

 

In agriculture, drones are being used for disaster 
mitigation, weed identification, crop health 
evaluation, herd and animal monitoring, and 

irrigation equipment monitoring [37]. Remote 
Agriculture is being greatly impacted by sensing, 
which uses unmanned aerial vehicles (UAV’s) to 
capture, interpret, and analyse images [38]. The 
rural industry seems to have embraced 
technological innovation with gusto, using these 
powered tools to alter current farming practices. 
These might aid in overcoming the various 
limitations that impede agricultural output. 
Wireless Sensor Networks (WSN) are integrated 
into the UAS development process. The 
information retrieved by the WSN allows the UAS 
to improve its use, such as limiting its spraying of 
artificial substances to precisely designated 
areas. The ecological conditions are always 
changing thus the control circle must most likely 
react as quickly as is reasonably possible. 
Reconciliation with WSN can facilitate such 
direction [39]. UAVs are mostly used in precision 
agriculture for tasks like pesticide spraying, crop 
height estimation, crop monitoring, and soil and 
field analysis. In the upcoming years, the market 
for agricultural drones is anticipated to expand by 
over 38 per cent. It is anticipated that rising 
population numbers and shifting climatic patterns 
would only highlight the need for efficient 
agriculture [40].  
 
Robots, for instance, will help farmers deal with 
the problem of a shrinking workforce and enable 
them to operate more productively while saving 
money on labour. In order to increase crop 
yields, sophisticated robotic systems will also 
tend to and harvest plants as well as gather data 
from farms. In the agricultural sector, AI bots can 
perform tasks similar to those of modern 
combination harvesters, which can gather crops 
more quickly and in greater quantities than 
human labourers. In-vivo agriculture uses 
computer vision to its fullest potential to assist 
with spraying, weeding and monitoring.  
 
Problems with agricultural robotics: Despite 
great advancements in the field of agricultural 
robotics research, there are still no commercially 
accessible robots suitable for labour in intricate 
agricultural environments. The primary cause 
was the lack of algorithms designed to handle 
the chaotic and unpredictably changing real-
world agricultural environment developed yet, 
and additional elements, including the 
seasonality of agriculture, also contribute to the 
distinction between the laboratory's experimental 
environment and the real world. The quick-witted 
and the agricultural environment will always 
change throughout time and space, regardless of 
unstructured settings, as those found in space 
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and the military or in situations where the 
atmosphere, like rough terrain, vision, and 
lighting, is essentially unpredictable. However, 
some autonomy will still help with technological 
production. The Pareto principle, which holds 
true for many tasks, essentially states that 
automation may be used for 80per cent of a task, 
with the remaining 20per cent being extremely 
challenging. To put it another way, 80per cent of 
the necessary physical labour can be eliminated 
with automation. Additionally, the 80per cent 
automation can help replace conventional 
farming methods. To fully automated farming 
systems and more knowledge will be gained 
through testing hardware and software 
components [41].  
 
One important quality of any good AI system is 
flexibility. Although it seems that a lot of progress 
has been made in using AI approaches for 
specific, isolated jobs, the key idea. At the 
forefront of robotics technology powered by AI, it 
appears to be the subsystems' interface with 
integrated surroundings. This necessitates the 
subsystems' adaptability by themselves. 
Additionally, it ought to be expandable in order to 
hold additional user data from the subject matter 
expert. The majority of AI systems are internet-
based, which limits or decreases their use, 
especially in isolated or rural locations. The 
government can help farmer’s by creating a 
gadget that allows them to use web services and 
has a reduced tariff to work specifically with 
agricultural AI systems. The capacity of an 
intelligent or expert system to complete tasks 
precisely and quickly is one of its main 
characteristics. The majority of the systems are 
either inaccurate or have slow response times 
even both of them. A system lag influences the 
task that a user chooses strategy. The selection 
of a strategy is thought to be based on a cost 
function that combines two elements: 
 

1. The work necessary to synchronize the 
availability of the input system. 

2. The precision degree made possible. 
People want to reduce work and maximize 
precision. 

 

6. INCONSISTENCIES BETWEEN THE 
REAL IMPLEMENTATION AND 
CONTROL ATTEMPTS OF AI  

 
The fact that photos obtained under application 
are different from those utilized in control 
conditions due to various aspects including 
fluctuating lighting, complicated backgrounds, 

camera angle, etc. Furthermore, grains grown in 
field exhibit physical heterogeneity even within 
the same location. Then, in such instance, the 
physiological Individual features increase the 
number of variables that need to be taken into 
account when processing images, so in order to 
enhance the current system, a bigger and more 
varied set of control data was needed. However, 
using computer vision, algorithms such as DB 
(Deep Belief Network) CNN (Convolution Neural 
Network) notwithstanding the little quantity of 
case study point to exciting future uses for 
handling complex, large-scale data                   
collections. Furthermore, the most pertinent data 
should be handled by a system in order to 
reduce response time. The capacity of a system 
to complete tasks accurately and quickly is 
crucial in determining its commercial worth, and it 
has a significant impact on users' decision-
making. What buyers value most is the 
minimized their level of effort and the highest 
level of precision [29]. 
 
Potentially unequal mechanization of AI: 
Robot shipments are expected to expand by 9 
annually on average in the United States, 12 per 
cent in Asia-Australian countries, and 8per cent 
in Europe between 2011 and 2013, according to 
projections for the period. This trend indicates 
that by 2030, robot penetration is expected to 
reach 15 per cent and will by 2045, reach 75 per 
cent. None the less, there is a chance that 
mechanization will be dispersed unevenly with 
certain regions lack resources and face 
unchangeable circumstances despite scientific 
advancements and technological progress [42]. 
For example, since most AI systems are based 
on the Internet, their usage may be constrained 
in remote or rural places with the absence of a 
web service and expertise with handling AI 
activities. As a result, it is reasonable to 
anticipate a slower and more uneven adoption of 
AI in agriculture. In the interim, it is unclear if this 
adoption would boost food production beyond 
some natural land constraints. 
 
Merits of artificial intelligence in agriculture: 
Artificial intelligence has shown to be a very 
beneficial tool for the agriculture sector, helping 
to solve a variety of problems such rising labor 
costs, pest infestations and crop production. The 
food and agriculture industries have greatly 
benefited from the use of AI, which has made it 
possible to do more with regard to crop 
monitoring, pest identification, field management, 
harvesting, chemical application, weeding, 
weather forecasting and irrigation.  



 
 
 
 

Ritambara et al.; J. Sci. Res. Rep., vol. 30, no. 10, pp. 970-980, 2024; Article no.JSRR.125150 
 
 

 
977 

 

Demerits of artificial intelligence in 
agriculture: Significant challenges facing 
agriculture include the lack of an irrigation 
infrastructure, climate changes, groundwater 
density, food scarcity and waste, and many 
more. The outcome of growing relies heavily on 
the acceptance of different cognitive answers. 
Even though much research is still ongoing and 
certain applications are already on the market, 
the sector is still significantly under fulfilled [28]. 
The COVID-19 epidemic has brought attention to 
the vulnerabilities in our agri-food systems and 
the disparities that exist in our societies, adding 
to the mounting challenges in the fight against 
hunger and food insecurity [43]. Via increased 
food system resilience, agricultural operations 
can be optimized through the application of 
artificial intelligence (AI) approaches. A range of 
applied challenges are addressed by an ever-
evolving group of technologies called AI and has 
recently seen widespread application in farming 
[44]. But even with all benefits, there are still 
some issues with AI technology. The risk of 
unemployment is, first and foremost, the biggest 
social worry. Essentially, the majority of 
intelligent labour could take the role of repetitive 
tasks and labour robots and machinery; hence, 
there is a substantial human interference, which 
will result in significant issues with the standards 
of employment. Despite of this, there are other 
challenges also of AI in agriculture. 
 
Due to the fact that physical devices, like the 
Internet of Things, can be left out in the open for 
extended periods of time without being 
monitored, they are first susceptible to hardware 
attacks. Common countermeasures for security 
include data encryption, altering tag frequency, 
implementing tag removal policies, and utilizing 
blocking tags, and so forth. Device capture 
attacks are another risk that location-based 
services face, so after once the device is taken 
over, the attacker can extract the cryptographic 
implementations and so have limitless availability 
of the device's data. While transferring from the 
device, data can also be compromised to the 
gateway, after which the information is uploaded 
to additional systems, such as the cloud. The 
automatic processes on the farm may be 
uninvitedly disrupted by data manipulation on the 
cloud servers. Cloud infrastructures can also be 
interfered with by techniques like denial of 
service (DoS), session hijacking, and login 
abuse. The associated security guidelines 
comprise data flow control and cryptographic 
techniques regulations, identification verification 
systems, etc. As a result, security concerns are 

creating major complications and ought to be 
dealt with on several levels. 
 
Future of AI in agriculture: Just roughly 10 per 
cent of this extra output can originate from 
underutilized land and existing production ought 
to cover the remaining costs intensification. In 
this instance, utilizing the most recent technical 
farming more effective is still one of the biggest 
challenges. Current agricultural production 
intensification strategies significant energy inputs 
and the market require superior food products 
[45,5]. Global industries are poised to undergo a 
transformation thanks to robotics and 
autonomous systems (RAS). These technologies 
will have a significant impact on sizable 
economic sectors with low productivity like agro-
food, or farm-produced food to the store rack). 
The agro-food chain in the UK produces over 
£108 billion annually, employing 3.7 million 
people in a genuinely global a sector that 
exported 20 billion pounds in 2016 [46,41]. 
 

7. CONCLUSION 
 
Our present study emphasized how AI can 
revolutionize the agricultural industry by fostering 
more resilient and sustainable farming methods. 
With the world's population continuing to rise, 
creative solutions are more needed. The 
agricultural industry may reduce its 
environmental impact and increase productivity 
while ensuring food security by utilizing AI. To 
create a more sustainable agricultural 
ecosystem, the way forward will involve 
stakeholder collaboration, infrastructure 
investment, and a dedication to moral technology 
deployment methods. The use of AI in agriculture 
marks a substantial advancement in upgrading 
farming methods and tackling the urgent issues 
of efficiency, sustainability, and food security. 
Farmer’s may reduce their environmental impact, 
maximize crop yields, and optimize resource use 
by utilizing AI technology in precision agriculture, 
automated systems, and predictive analytics. AI 
enables data-driven decision-making which 
makes quick interventions in resource allocation 
and crop health management possible. As a 
result, farmer’s are able to adopt more 
sustainable techniques that support long-term 
ecological balance in addition to increasing 
output. There are obstacles in the way of a broad 
adoption of AI in agriculture, though. It is 
imperative to address concerns like data quality, 
accessibility and farmer’s digital literacy in order 
to guarantee fair advantages throughout the 
agricultural sector. Ethical issues pertaining to 
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labour implications and data privacy also need to 
be carefully considered. In conclusion, artificial 
intelligence has enormous potential to 
revolutionize agriculture. Through the adoption of 
these technologies, the agriculture industry can 
progress towards a future that is more robust, 
capable of satisfying the needs of an expanding 
world population while preserving natural 
resources. Realizing the full potential of AI will 
need stakeholder collaboration, infrastructural 
investments, and a dedication to moral 
behaviour. This will ultimately result in a more 
secure and sustainable food system. 
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