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Artificial intelligence (AI) in agriculture offers a 

paradigm shift that will completely change the sector. 

An overview of the major influence of AI technologies 

on agricultural practices is given in this abstract, with 

particular emphasis on their contributions to sustainable 

agriculture, resource optimization, crop management, 

and precision farming. 

 

9.1. INTRODUCTION: 

The agriculture industry faces a number of difficulties, including water constraint, 

soil degradation, and climate change. Precision farming, improved crop and animal 

management, and increased supply chain effectiveness are just a few of the ways 

artificial intelligence (AI) technologies have the potential to revolutionize the 

agricultural industry. The advantages of AI in agriculture go beyond merely 

managing crops; they also involve optimizing the supply chain, managing animals, 

and managing crops after harvest. Although AI has the potential to revolutionize 
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agriculture, there are a number of obstacles and restrictions that prevent its 

widespread use. These include the high cost of technology and infrastructure, the 

difficulty of accessing technology in remote areas, the requirement for technical 

knowledge and skills, and worries about the security and privacy of personal data. 

This book chapter examines the different uses of AI in agriculture, the advantages 

and drawbacks of its adoption, and offers examples of AI in use in the agricultural 

industry.  

9.1.1 IMPORTANCE OF AGRICULTURE IN THE GLOBAL ECONOMY: 

Giving the world's economy access to food, raw resources, and employment 

opportunities, agriculture is a vital industry. For almost 58% of the rural people in 

India, agriculture is their main source of income. Due to rising food demand and the 

need to combat poverty and hunger in developing nations, the agriculture industry is 

expected to gain prominence in the upcoming years. Additionally, agriculture 

promotes sustainable economic growth and the development of rural communities 

(Government of India, 2021). By encouraging sustainable land use methods and 

minimizing deforestation, it also has the potential to lower greenhouse gas emissions. 

Food security, employment, and raw resources are all provided by the agricultural 

industry, which also supports sustainable economic growth. Particularly important is 

the role of agriculture in developing nations like India. 

9.1.2 DEFINITION OF AI IN AGRICULTURE: 

In the context of agriculture, artificial intelligence (AI) entails the use of robotics, 

computer vision, and crop and animal management to optimize farming operations 

and boost supply chain effectiveness. AI in agriculture aims to facilitate precise 

agricultural techniques, lower waste, boost yields, and improve sustainability. 

9.2. APPLICATIONS OF AI IN AGRICULTURE:  

The uses of AI in agriculture are numerous and growing quickly. Here are a few 

instances of applications of AI in agriculture: 

i. CROP HEALTH AND YIELD PREDICTION: AI algorithms can 

assess crop health and forecast yields by analyzing satellite pictures, 

drone footage, and sensor data. Farmers can utilise this information to 

maximize resource utilization, spot disease outbreaks early, and take 

appropriate measures to increase crop yields. 

ii. OPTIMIZATION OF THE SUPPLY CHAIN: AI algorithms can be 

used to streamline supply chains, cutting waste and boosting 
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effectiveness. This may entail forecasting demand, streamlining 

transportation routes, and locating cost-saving opportunities. 

iii. POST-HARVEST MANAGEMENT: AI technology can be used to 

keep track of how harvested crops are transported and stored, ensuring 

that they are kept at the proper humidity and temperature to preserve 

quality and prevent rotting. 

iv. DETECTION OF WEEDS AND PESTS: AI-based image recognition 

can be used to recognize and categories weeds and pests, allowing for 

targeted spraying while lowering the demand for herbicides and 

insecticides. 

9.2.1 PRECISION AGRICULTURE AND PRECISION LIVESTOCK 

FARMING:  

The two AI applications in agriculture that use data-driven insights to improve 

farming methods. Utilizing artificial intelligence (AI) technologies, precision 

agriculture includes adapting management strategies to particular fields in order to 

monitor and manage crops at a more granular level. AI algorithms, for instance, can 

analyze variables to direct fertilization and irrigation practices, lowering waste and 

raising yields. Similar methods are used in precision livestock farming to manage 

cattle, employing sensors and technology to keep an eye on the wellbeing and 

behavior of the animals. This information can be used to improve animal welfare, 

identify disease early warning signals, and use feed and water more efficiently. AI 

algorithms, for instance, can examine data on animal behavior, such as feeding habits 

and activity, to spot early indications of illness or stress.Overall, by reducing waste, 

boosting yields, and optimizing resource use, precision agriculture and animal 

farming provide tremendous promise for enhancing farming practices and 

encouraging sustainability. 

9.2.2 CROP AND SOIL MANAGEMENT:  

The use of AI technologies is revolutionising a key aspect of agriculture called crop 

and soil management.  

i. MONITORING SOIL HEALTH: AI-based technology can assist farmers 

in monitoring soil health by examining information on soil moisture, nutrient 

concentrations, and other factors.  

ii. PREDICTIVE MODELLING: Using AI algorithms, predictive models 

may be created to forecast crop yields based on information about weather 

patterns, soil conditions, and other variables. 
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iii. PRECISION IRRIGATION: By adjusting water delivery to the particular 

requirements of crops, AI technology can be employed to optimize irrigation 

practices. This can decrease water waste, enhance the health of crops, and 

boost yields. 

iv. CROP DISEASE DETECTION: By examining photos of crops, AI-based 

image recognition technology can be utilized to find early indications of crop 

disease. With the help of this information, quick action may be taken to stop 

the spread of disease and reduce crop losses. 

v. HARVEST FORECASTING: This data can assist farmers in making plans 

for storage and transportation requirements and improve the effectiveness of 

the supply chain. 

vi. All things considered, AI technologies are revolutionizing crop and soil 

management techniques by giving farmers data-driven insights that enable 

more exact, effective, and sustainable agricultural techniques. 

9.2.3 AGRICULTURAL ROBOTS AND DRONES:  

i. TARGETED SPRAYING OF PESTICIDES AND HERBICIDES ON 

CROPS: Agricultural robots can be programmed to spray crops with 

pesticides and herbicides in a precise and targeted manner, lowering the 

amount of chemicals required and reducing the environmental impact.  

ii. HARVESTING: Crops that require delicate handling, like lettuce and 

strawberries, can be harvested by robots.  

iii. CATTLE MONITORING: Robots with sensors can keep an eye on the 

wellbeing and behaviour of cattle, spotting early symptoms of disease or 

discomfort. This can enhance animal wellbeing while requiring less manual 

labor.  

iv. SOIL ANALYSIS: Agricultural robots are able to gather soil samples and 

examine them for nutrient concentrations and other factors.In the upcoming 

years, farmers will increasingly turn to the usage of drones and agricultural 

robots as they look to increase productivity and cut labor expenses. These 

technologies have a great deal of promise to increase farming enterprises' 

sustainability and profitability. 

9.2.4 HARVEST AND POST-HARVEST MANAGEMENT:  

Harvest and post-harvest management are critical aspects of agriculture.  

i. HARVEST FORECASTING: Based on information on crop growth rates, 

weather patterns, and other variables, AI algorithms can be utilized to 
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anticipate the time and yield of a harvest. Farmers can make more efficient 

use of the supply chain by using this knowledge to prepare for storage and 

transportation requirements. 

ii. QUALITY ASSURANCE: Artificial intelligence-based image recognition 

technology can be used to find flaws and poor quality in crops like fruit and 

vegetables. 

iii. SORTING AND GRADING: Crops can be sorted and graded using AI-

based algorithms based on characteristics like size, color, and maturity. This 

can assure consistent quality while increasing the efficiency of sorting and 

grading procedures. 

iv. Overall, these technologies can enable more sustainable agriculture while 

helping to boost profitability by raising the quality and value of products. 

9.2.5 SUPPLY CHAIN AND LOGISTICS OPTIMIZATION:  

AI can also be applied to supply chain and logistics optimization in agriculture, 

helping to reduce waste, increase efficiency, and improve sustainability.  

i. HARVEST FORECASTING: Based on information on crop growth rates, 

weather patterns, and other variables, AI algorithms can be utilized to 

anticipate the time and yield of a harvest. Farmers can make more efficient 

use of the supply chain by using this knowledge to prepare for storage and 

transportation requirements. 

ii. QUALITY ASSURANCE: Artificial intelligence-based image recognition 

technology can be used to find flaws and poor quality in crops like fruit and 

vegetables. 

iii. SORTING AND GRADING: Crops can be sorted and graded using AI-

based algorithms based on characteristics like size, colour, and maturity. This 

can assure consistent quality while increasing the efficiency of sorting and 

grading procedures. 

Overall, these technologies can enable more sustainable agriculture while helping to 

boost profitability by raising the quality and value of products. 

9.3. BENEFITS OF AI IN AGRICULTURE: 

AI is transforming the agriculture industry, providing farmers with data-driven 

insights and tools that enable more precise, efficient, and sustainable practices. 

i. INCREASED crop yields thanks to AI technology like precision farming, 

crop and soil management, fertilizers, and pesticides. 
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ii. IMPROVED FOOD SAFETY: AI-based systems can be used to track and 

monitor the transportation of commodities from the farm to the market, 

making sure that they adhere to quality and safety requirements and giving 

customer’s transparency and accountability. 

iii. ENHANCED PRODUCTIVITY: AI tools like agricultural robots and 

drones can assist farmers with crop monitoring, cutting labor costs and 

enhancing productivity. 

iv. SUSTAINABLE AGRICULTURE: AI can enable more sustainable 

agricultural practises that lessen their negative effects on the environment and 

foster long-term sustainability by optimising resource utilization and 

lowering waste. 

In India, the use of AI in agriculture has the potential to reduce water use by up to 

40%, enhance crop yields by up to 15%, and decrease operational expenses by up to 

25% (NASSCOM & AgIS, 2021). The research also mentions how AI can enhance 

farmers' livelihoods and the Indian agricultural sector. 

Overall, AI in agriculture is helping India's agricultural sector become more 

profitable, efficient, and sustainable. 

9.3.1 INCREASED PRODUCTIVITY AND EFFICIENCY: 

Some of the ways that AI can help farmers achieve these goals: 

i. CROP AND SOIL MANAGEMENT: AI technology can be used to track 

nutrient levels and the health of the soil. These tools can assist farmers in 

making better decisions about when to sow, fertilise, and harvest their crops 

by giving them data-driven insights. 

ii. AGRICULTURAL ROBOTS AND DRONES: Farmers can automate crop 

monitoring with the help of agricultural robots and drones, which lowers 

labor costs and boosts productivity. 

Overall, farmers, consumers, and the environment stand to gain considerably from 

the enhanced production and efficiency that AI can bring to agriculture. AI can 

enable a more profitable, efficient, and sustainable agriculture sector by assisting 

farmers and maximizing their use of resources. 

9.3.2 IMPROVED CROP YIELD AND QUALITY: 

Another significant advantage of AI in agriculture is improved crop output and 

quality. Here are a few ways AI can assist farmers in achieving these objectives: 
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Management of the harvest and post-harvest: Artificial intelligence (AI) technologies 

can be used to follow and monitor the flow of crops from the farm to the market, 

ensuring that they are handled carefully and kept in the right conditions.  

Overall, farmers and consumers stand to gain greatly from the increased crop yield 

and quality that AI can bring to agriculture. AI can enable a more sustainable, 

effective, and lucrative agriculture sector by assisting farmers to maximize their use 

of resources, make better decisions, and produce higher quality products. 

9.3.3 BETTER RESOURCE MANAGEMENT: 

Better resource management is another important benefit of AI in agriculture. Here 

are some ways in which AI can help farmers manage their resources more efficiently: 

i. PRECISION AGRICULTURE: Farmers can determine which parts of 

their fields require more or less water or fertilizer and change their inputs 

accordingly by employing data analytics, machine learning, and remote 

sensing. This may result in less waste and more effective resource use. 

ii. AGRICULTURAL ROBOTS AND DRONES: AI-enabled robots and 

drones can assist farmers with crop monitoring, lowering labor costs and 

boosting productivity. 

iii. SUPPLY CHAIN OPTIMIZATION: AI-based solutions can assist farmers 

in maximizing how their products are distributed, ensuring that supply and 

demand are met while also minimizing wastage brought on by 

overproduction. 

Overall, better resource management with AI can aid farmers in reducing waste, 

boosting productivity, and saving money. Farmers can produce more crops with 

fewer labours by maximizing the use of fertilizer. 

9.3.4 REDUCED LABOR COSTS: 

Reduced labor costs are another key benefit of AI in agriculture. Here are some ways 

in which AI can help farmers to reduce labor costs: 

i. PRECISION AGRICULTURE: Farmers can determine which parts of 

their fields require more or less water or fertilizer and change their inputs 

accordingly by employing data analytics, machine learning, and remote 

sensing. By doing this, less physical labor may be required to apply inputs to 

crops. 

ii. SUPPLY CHAIN OPTIMIZATION: AI-based solutions can assist farmers 

in maximizing how their products are distributed, ensuring that supply and 
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demand are met while also minimizing wastage brought on by 

overproduction. As a result, less manual labor may be required to transport 

and distribute crops. 

iii. CROP AND SOIL MANAGEMENT: AI tools can assist farmers in 

choosing the best times to plant, fertilize, and harvest their crops. As a result, 

less manual labor may be required to manage and monitor crops. 

Overall, using AI to cut labour costs can help farmers save both time and money. 

Farmers may produce more crops with less labour input by automating operations 

and maximising the use of resources, creating a more sustainable and lucrative 

agriculture economy. 

9.3.5 ENHANCED SUSTAINABILITY AND ENVIRONMENTAL 

BENEFITS:  

Enhanced sustainability and environmental benefits are other important benefits of 

AI in agriculture. Here are some ways in which AI can help to enhance sustainability 

and environmental benefits: 

i. PRECISION AGRICULTURE: Farmers can determine which parts of 

their fields require more or less water or fertiliser and change their inputs 

accordingly by employing data analytics, machine learning, and remote 

sensing. This may result in less chemical and water consumption, which 

would have a less detrimental effect on the environment. 

ii. MANAGING CROPS AND SOIL: AI technology can assist farmers in 

keeping an eye on the condition of the soil, nutrient levels, and other 

elements that influence crop growth. These technologies can assist 

farmers in making better choices about when to sow, fertilise, and harvest 

their crops by giving them real-time knowledge. As a result, there may be 

a lessening of the environmental impact from the use of chemicals and 

inputs. 

iii. AGRICULTURAL ROBOTS AND DRONES: AI-enabled 

agricultural robots and drones can assist farmers in automating operations 

like planting, harvesting, and crop monitoring, decreasing the need for 

large machinery that might harm crops and the land. 

iv. PREDICTION AND ADAPTATION TO CLIMATE CHANGE: AI 

technologies can assist farmers in forecasting weather patterns and 

modifying their farming practises accordingly. The danger of crop failure 

can be decreased and a more sustainable level of production can be 

achieved by helping farmers adapt to changing climatic circumstances. 
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Overall, the use of AI to improve sustainability and environmental advantages can 

contribute to the development of a more robust and sustainable agriculture sector. 

Farmers may make sure that their activities are lucrative and sustainable for future 

generations by maximising resource utilisation and minimising environmental 

damage. 

9.4. CHALLENGES AND LIMITATIONS OF AI IN AGRICULTURE: 

i. Data availability and quality: Farmers and agricultural businesses could 

not have access to enough data, or the data they do have might be 

inconsistent or of low quality.  

ii. Cost: Using AI in agriculture can be expensive, and many small-scale 

farmers may not be able to afford it.  

iii. Technical proficiency: The development and maintenance of AI systems 

demand highly specialised technical ability. It's possible that many farmers 

and agricultural businesses lack the expertise or understanding needed to 

integrate and use AI efficiently. 2020 (Rana et al.) 

iv. Limited applicability: Not all crops, farming methods, or geographical 

areas may be compatible with AI technology. 2020 (Rana et al.) 

v. Regulatory issues: There may be regulatory issues relating to safety, 

privacy, and ethical issues with AI use in agriculture. 2020 (Rana et al.) 

Overall, despite the fact that AI has the potential to revolutionise agriculture, there 

are still many obstacles, restrictions, and advantages. 

9.4.1 HIGH COST OF TECHNOLOGY AND INFRASTRUCTURE: 

The high cost of infrastructure and technology is one of the difficulties and 

constraints of AI in agriculture. The cost of implementing AI technologies can put 

many small-scale farmers out of their price range. Farmers may need to spend money 

on new hardware and software, such as sensors, drones, and other specialised tools, 

in order to fully benefit from AI. They might also need to improve their internet 

connectivity. Additionally, a lot of farmers in developing nations do not have access 

to the infrastructure required to support AI technologies. This can involve the 

availability of fundamental utilities like dependable energy and internet access. In 

some circumstances, farmers can also lack the technical know-how required to 

integrate and use AI effectively. Despite these obstacles, initiatives are being made 

to increase farmers' access to and affordability of AI. As an illustration, several 

businesses are creating inexpensive sensors and other gear that may be utilised with 

smartphones or other portable devices. Governments and non-governmental 
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organisations are also funding programmes to enhance digital infrastructure and 

internet access in rural areas. 

Overall, although the high cost of infrastructure and technology poses a difficulty 

and limits the use of AI in agriculture, attempts are being made to remove these 

obstacles and make AI more affordable for farmers. In doing so, we may contribute 

to the development of an agriculture sector that is more efficient, profitable, and 

sustainable. 

9.4.2 LIMITED ACCESS TO TECHNOLOGY IN RURAL AREAS 

Access to technology in rural areas is limited when it comes to AI in agriculture. It's 

possible that farmers in rural areas lack access to the infrastructure and technology 

needed to adopt and use AI efficiently in many parts of the world, especially in 

developing nations. This can include the fundamental tools, such dependable 

electricity and internet access, as well as the specialised equipment and software 

required for AI applications. Due to farmers in more remote or economically 

underprivileged locations potentially being left behind in the adoption of new 

technologies, limited access to technology might further exacerbate already existing 

inequities. The "digital divide" between urban and rural areas may expand as a result. 

Address this issue; action is required to increase rural areas' access to technology and 

digital infrastructure. This can involve spending money on mobile devices, internet 

access, and other AI-related hardware. In order to improve farmers' capacity to 

absorb and use new technologies, governments and non-governmental organizations 

can collaborate to support technological education and skill development in rural 

regions. 

The overall issue and restriction of AI in agriculture is the lack of access to 

technology in rural areas. But if we seek to solve this problem, we may contribute to 

building a more just and sustainable agriculture sector that benefits farmers and 

communities everywhere. 

9.4.3 NEED FOR TECHNICAL SKILLS AND EXPERTISE: 

The requirement for technical knowledge and competence presents another difficulty 

and constraint for AI in agriculture. Programming, data analysis, and hardware 

upkeep are just a few of the technical skills needed for the development and 

application of AI technology in agriculture. However, it's possible that many farmers 

and agricultural employees lack the knowledge or training required to utilise and 

maintain AI devices. This lack of technical knowledge may make it difficult to 

integrate and employ AI in agriculture. (2010) (Gebbers et al. For instance, farmers 
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can find it difficult to understand the data produced by AI apps or may not be aware 

of how to modify the hardware settings to improve performance. This occasionally 

causes AI to perform less well or even fail. It is necessary to make efforts to train 

farmers and agricultural employees in the use and upkeep of AI technology in order 

to address this difficulty. Programmes for training, online resources, and assistance 

from subject-matter specialists can all be a part of this. Additionally, work is required 

to improve the usability and accessibility of AI technologies so that farmers with a 

lack of technical skills can still take advantage of their utilization. Overall, a major 

obstacle and restriction of AI in agriculture is the requirement for technical 

knowledge and competence. However, we can assist in overcoming this obstacle and 

maximizing the potential of AI in agriculture by offering training and assistance to 

farmers and agricultural staff. 

9.4.4 DATA PRIVACY AND SECURITY CONCERNS:  

Data security and privacy issues are another difficulty and constraint for AI in 

agriculture. AI systems heavily rely on the gathering and processing of vast amounts 

of data, including sensitive information like financial data, personal information, and 

methods of managing farms. Because of the potential for cyber attacks, data 

breaches, and other security risks, farmers and agricultural businesses may suffer 

serious financial and reputational harm. In addition to security issues, there are issues 

with data ownership and privacy. Farmers might be wary of providing their data to 

outside AI service providers, especially if they aren't clear who will hold it or how it 

will be used. Strong data encryption and access controls, frequent security audits and 

testing, and unambiguous rules for data ownership and sharing can all be examples 

of this. Farmers and agricultural businesses should also be informed of their rights to 

data privacy and given a voice in how their data is used and shared. 

In general, data security and privacy issues pose a serious obstacle to and constrain 

the use of AI in agriculture. However, we can contribute to ensuring that AI 

technologies are applied responsibly and ethically in the agriculture sector by putting 

in place robust data privacy and security safeguards and giving farmers the power to 

take ownership of their data. 

9.5. CASE STUDIES OF AI APPLICATIONS IN AGRICULTURE:  

The example of AI applications in agriculture: 

The Climate Corporation: The Climate Corporation is a digital agriculture 

company that makes suggestions and real-time insights for farmers' operations using 

AI and machine learning. Their technology generates individualised suggestions for 
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planting, fertilising, and harvesting crops using weather data, soil data, and other 

parameters. These suggestions are based on machine learning algorithms that 

examine previous data and make predictions about the future based on the 

circumstances that exist today. Farmers may increase agricultural yields and decrease 

waste by utilising this technology, which will ultimately boost their profitability. 

These two instances show how AI has the power to completely transform the 

agricultural sector by giving farmers access to real-time insights and suggestions that 

will help them run their businesses more efficiently and sustainably. These case 

studies demonstrate some of the fascinating breakthroughs and prospects in this field, 

even though there are undoubtedly difficulties and restrictions with the application 

of AI in agriculture. 

9.5.1 USE OF AI FOR PREDICTING CROP YIELDS AND OPTIMIZING 

IRRIGATION:  

One of the most exciting applications of AI in agriculture is the use of machine 

learning algorithms to anticipate crop yields and optimise irrigation. By analysing 

data on weather, soil conditions, and plant development trends, AI systems may 

provide farmers with real-time insights and ideas for adjusting irrigation schedules, 

planting dates, and other elements that can affect crop yields.  

For example, a company called CropX has developed an irrigation system that uses 

AI and sensors to detect the amount of soil moisture and communicate data to a 

cloud-based platform. Using machine learning techniques, the platform examines the 

data and generates recommendations for changing irrigation schedules and other 

factors. Farmers may enhance agricultural yields with the use of this technology 

while using less water, which will ultimately increase their profitability.  

An alternative company, Taranis, has developed an AI system for predicting 

agricultural yields using satellite images, weather data, and other factors. This 

information is used by the system to predict crop yields with a high level of accuracy, 

allowing farmers to strategically plan their planting and harvesting periods and make 

the most use of resources like fertiliser and irrigation. 

These examples show how AI has the potential to completely transform the 

agriculture industry by providing farmers with real-time insights and 

recommendations for optimising their operations and improving sustainability. By 

making use of the promise of machine learning and other AI technologies, farmers 

may increase their output and profitability while reducing their impact on the 

environment. 
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9.5.2 AI-BASED DECISION SUPPORT SYSTEMS FOR CROP 

MANAGEMENT:  

AI-based crop management decision support systems are becoming more prevalent 

in agriculture. These systems use machine learning algorithms to analyse data on 

soil, weather, crop growth trends, and other factors in order to provide farmers with 

real-time insights and recommendations for managing their crops. One illustration of 

an AI-based decision support system is Agro Scout, a platform that usescomputer 

vision and machine learning algorithms to detect pests and diseases in crops. In crop 

photographs taken by drones or smartphones, the technology may spot early 

indications of an infestation or illness, allowing farmers to take action before it 

spreads and potentially destroys the entire crop. The IBM Watson Decision Platform 

for Agriculture is another example, which uses AI to review weather, soil, and other 

data before providing farmers with specialized crop management advice. In order to 

decide when to plant, fertilize, and harvest their crops, farmers may be provided with 

timely information and forecasts via technology.Farmers may optimize their crop 

management techniques, cut waste, and boost crop yields overall by employing AI-

based decision support systems. By giving farmers instantaneous information and 

management advice, these systems have the potential to completely transform the 

agricultural sector. 

9.5.3 AUTONOMOUS AGRICULTURAL VEHICLES AND DRONES: 

One of the most exciting uses of AI in agriculture is the quickly developing field of 

autonomous agricultural vehicles and drones. These machines and drones can 

conduct a variety of duties, such as planting and harvesting as well as crop 

monitoring and spraying, thanks to their sensors and machine learning algorithms. 

For instance, John Deere has created an autonomous tractor that employs machine 

learning and artificial intelligence to carry out precise planting and harvesting tasks. 

The tractor is capable of autonomous navigation, following pre-programmed 

pathways and dodging obstacles using sensors and GPS. For farmers, this technology 

has the potential to increase productivity, lower labour costs, and increase 

agricultural yields. Additionally, drones are utilised in agriculture for a variety of 

operations, including by spraying, mapping, and crop monitoring. For instance, the 

Agras MG-1S drone from DJI can precisely spray pesticides and fertilisers over 

crops, decreasing the need for manual labour and increasing the efficacy of 

agricultural treatments. Similar to this, the PrecisionHawk drone can carry out 

mapping and crop monitoring activities by analysing data on crop growth patterns 

and soil conditions using machine learning algorithms.Farmers can boost crop yields, 

save labour costs, and increase efficiency by deploying autonomous agricultural 
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tractors and drones. By enabling farmers to carry out chores more effectively and 

efficiently, these technologies have the potential to revolutionise the agriculture 

sector by enhancing its profitability and sustainability. 

9.5.4 AI-ASSISTED LIVESTOCK MONITORING AND DISEASE 

DETECTION:  

Another significant use of AI in agriculture is the monitoring and disease detection 

of animals. These systems track the behaviour and health of cattle and look for 

symptoms of disease or distress using sensors, cameras, and machine learning 

algorithms. For instance, the livestock monitoring business Cainthus has created a 

system that instantly analyses video of cows using computer vision and machine 

learning techniques. The technology can identify symptoms of disease or pain, like 

lameness or a decrease in appetite, enabling farmers to respond quickly to solve the 

problem. Similar to this, Zoetis, a renowned animal health business, has created 

Socrates, an AI-driven diagnostic device. In order to identify early indications of 

disease or discomfort, the tool analyses data on animal behavior and health, including 

temperature, weight, and activity levels. 

Farmers may increase the health and wellbeing of their animals, lower the danger of 

disease outbreaks, and ultimately increase their profitability by employing AI-

assisted livestock monitoring and disease detection systems. By giving farmers real-

time information and advice on how to manage their businesses, these technologies 

have the potential to completely transform the livestock sector. 

 

9.6. FUTURE OF AI IN AGRICULTURE  

The future of AI in agriculture looks promising, with continued advancements in 

technology and increasing demand for sustainable and efficient farming practices. 

Some potential developments and trends to watch for in the coming years: 

i. INCREASED ACCEPTANCE OF AI-BASED DECISION SUPPORT 

SYSTEMS: As more farmers become aware of the advantages of AI for crop 

and animal management, there is a good chance that there will be an increase 

in the deployment of AI-based decision support systems. These systems will 

aid farmers in making data-driven decisions regarding everything from 

animal care and disease prevention to irrigation and fertiliser management. 

ii. CONTINUED ADVANCEMENT OF AUTONOMOUS 

AGRICULTURAL VEHICLES AND DRONES: These systems are 
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anticipated to get even more advanced, with better sensors and algorithms 

that let them carry out more difficult jobs. As a result, farmers will be able to 

automate more areas of their business, cutting labour costs and increasing 

productivity. 

iii. INTEGRATION WITH OTHER DEVELOPING TECHNOLOGIES: 

To enable more effective and transparent supply chains, AI is likely to be 

combined with other emerging technologies like blockchain and the Internet 

of Things (IoT). For instance, AI algorithms may be used to optimise 

transportation and distribution while blockchain technology might be used to 

trace the origin and quality of agricultural products. 

iv. GREATER EMPHASIS ON SUSTAINABILITY: In the years to come, 

there is expected to be a greater emphasis on sustainability due to growing 

worries about how agriculture affects the environment. AI can assist farmers 

in reducing waste and enhancing resource management, resulting in more 

ecologically friendly and sustainable farming methods. 

Overall, AI in agriculture has a promising future, with the potential to revolutionise 

the sector and solve some of its most pressing problems. Farmers may raise 

productivity, save expenses, and promote sustainability by embracing AI and other 

cutting-edge technologies, thereby benefiting both themselves and the environment. 

9.6.1 ADVANCEMENTS IN MACHINE LEARNING ALGORITHMS AND 

ROBOTICS: 

The development of AI in agriculture is likely to be significantly influenced by 

improvements in robotics and machine learning techniques. By enabling more 

advanced and effective farming techniques, these technologies will lower labour 

costs and boost productivity. a few possible developments to keep an eye on: 

i. MORE ADVANCED MACHINE LEARNING TECHNIQUES: 

Machine learning algorithms will grow even better at analysing and 

interpreting complex data sets as they advance. Farmers will be able to 

manage crops and livestock more accurately and intelligently as a result, 

increasing yields and profitability. 

ii. ROBOTICS FOR VARIOUS DUTIES, INCLUDING CROP 

HARVESTING: Robotic technology is projected to become increasingly 

common in agriculture, where it will be used for weed control and other jobs 

like crop harvesting. These robots will be able to perform their tasks more 

reliably and effectively than human labour, which will lower costs and 

increase output. 
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iii. INTEGRATION WITH IOT AND PRECISION AGRICULTURE: 

Farmers will have access to more information as AI is better integrated with 

IoT and precision agriculture.  

iv. Manage and make better decisions regarding everything from fertiliser 

use to irrigation. 

v. EXPANDED USE OF SENSORS AND IMAGING TECHNOLOGY: In 

the future of AI in agriculture, sensors and imaging technology will be crucial 

in providing farmers with real-time data on the health of their crops and 

livestock. This will enable farmers to detect issues early and take prompt 

action to address them, leading to improved yields and profitability. 

In general, the agriculture sector is projected to undergo a major transformation in 

the next years as a result of advances in robots and machine learning algorithms. 

Farmers who use these technologies can boost productivity, cut expenses, and 

promote sustainability, thereby helping both themselves and the environment. 

9.6.2 INTEGRATION WITH OTHER EMERGING TECHNOLOGIES: 

In addition to advancements in machine learning algorithms and robotics, the future 

of AI in agriculture will also be shaped by integration with other emerging 

technologies. Some potential developments to watch for: 

i. BLOCKCHAIN FOR SUPPLY CHAIN MANAGEMENT: From the 

farm to the consumer, blockchain technology can create an unchangeable 

record of every step in the supply chain. Farmers will be able to better track 

their products, cut down on waste, and increase transparency as a result. 

ii. EDGE COMPUTING FOR REAL-TIME DECISION MAKING: By 

allowing data processing to occur at the network's edge, edge computing 

technology enables real-time decision making. In agriculture, where 

decisions must be made swiftly in response to shifting circumstances, this 

will be very helpful. 

iii.      AUGMENTED REALITY FOR TRAINING AND MAINTENANCE: 

Workers can be trained on difficult activities, like using and maintaining 

farming equipment, using augmented reality technology. This will increase 

productivity and lower the cost of labour. 

9.6.3 CROP IMPROVEMENT THROUGH BIOTECHNOLOGY: Thanks to 

developments in biotechnology like gene editing and synthetic biology, farmers will 

be able to grow crops that are more resilient to disease and pests and can tolerate 
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more challenging growing circumstances. In the end, this will result in higher yields 

and profitability. 

Overall, the combination of AI and other cutting-edge technology will help farmers 

make better choices and increase production, efficiency, and sustainability. Farmers 

may position themselves for success in the future of agriculture by keeping up with 

the most recent technical advancements. 

9.6.4 POTENTIAL IMPACT ON FOOD SECURITY AND SUSTAINABILITY 

The potential impact of AI in agriculture on food security and sustainability is 

significant.  Some potential benefits: 

i. ENHANCED PRODUCTION AND EFFICIENCY: AI may help farmers 

make the best use of resources, such as water, fertiliser, and pesticides, 

resulting in higher yields and less waste. 

ii. BETTER CROP QUALITY AND SAFETY: AI can help farmers monitor 

their crops in real-time, seeing pests and diseases early and taking 

preventative measures. This can increase the safety and quality of crops while 

lowering the need for toxic pesticides. 

iii. IMPROVED SUPPLY CHAIN TRANSPARENCY: AI can make it easier 

to trace food goods all the way through the chain, increasing transparency 

and lowering waste. 

iv. BETTER DECISION-MAKING: AI can give farmers data-driven insights, 

allowing them to decide when to sow, when to harvest, and how to manage 

their crops with more knowledge. 

Overall, AI in agriculture has the potential to improve efficiency, reduce waste, and 

empower farmers to make more educated decisions, resulting in a more sustainable 

and secure food chain. It is crucial to remember that the advantages of AI will rely 

on how it is applied and that there may be obstacles and restrictions that must be 

overcome. 

9.7 CONCLUSION 

The use of AI in agriculture has the potential to completely change how we produce 

food, allowing us to build a more secure and sustainable food system. We can 

improve agricultural yields and quality, minimize 

waste, and optimise resource use by using AI-assisted decision-making, autonomous 

technology, and precision farming methods. But there are also possible issues that 

need to be resolved, such as the high cost of technology, the difficulty of accessing 
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it in remote regions, and worries about data security and privacy. We may anticipate 

seeing even more AI in agriculture as the field develops and as the technology 

becomes more readily available and affordable. Farmers will be able to operate more 

effectively and sustainably as a result of this. We may endeavour to develop a food 

system that is more robust and environmentally sustainable, as well as more 

productive and efficient. 

In conclusion, the advantages of AI in agriculture are as follows: 

i. Enhanced effectiveness and productivity. 

ii. Increased crop quality and output. 

iii. Improved resource administration. 

iv. Lower labour expenses. 

v. Enhanced environmental and sustainability advantages. 

vi. More effective decision-making. 

vii. Increased supply chain visibility. 

The drawbacks and limits of AI in agriculture, however, include:  

i. Expensive infrastructure and technology. 

ii. Rural areas have limited access to technology. 

iii. Demand for technical knowledge and abilities. 

iv. Security and privacy issues with data. 

Overall, even if there are many advantages of AI in agriculture, it's critical to 

overcome the difficulties and restrictions to make sure the technology is widely 

available, equally distributed, and sustainable. By doing this, we can use AI to 

improve the efficiency, output, and sustainability of the food system, which will 

benefit producers, consumers, and the environment. 

9.7.1 CALL FOR FURTHER RESEARCH AND INVESTMENT IN THE 

FIELD TO MAXIMIZE THE POTENTIAL BENEFITS OF AI FOR 

AGRICULTURE  

Continued research and development spending is essential if AI in agriculture is to 

fully realise its potential advantages. The difficulties of high costs, constrained 

access to technology, and the requirement for technical expertise can be overcome 

with the help of further developments in machine learning algorithms, robots, and 

integration with other developing technologies. Investment in AI can help with the 

creation of specialised solutions for various agricultural methods, crops, and 

geographical regions, allowing farmers to use precision agriculture methods that 
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maximise output while minimising environmental effect. Additionally, AI has a 

crucial role to play in tackling the sustainability and food security issues, especially 

in light of climate change and the increasing world population. The global food 

system will be significantly impacted by continuous research and investment in AI 

for agriculture, allowing us to produce more food with fewer resources and with less 

detrimental environmental impact. 
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