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	ABSTRACT	
Regenerative	agriculture	has	emerged	as	a	promising	solution	for	enhancing	soil	health,	increasing	biodiversity,	and	mitigating	
climate	 change.	With	 the	 integration	 of	 advanced	 technologies,	 arti�icial	 intelligence	 (AI)	 is	 revolutionizing	 these	 sustainable	
practices.	AI-powered	tools,	including	satellite	imagery,	machine	learning,	and	predictive	analytics,	enable	precise	monitoring	of	soil	
conditions,	crop	health,	and	carbon	sequestration.	By	providing	real-time	 insights	and	data-driven	recommendations,	AI	helps	
farmers	optimize	resource	use	and	improve	productivity	while	minimizing	environmental	impact.	This	paper	explores	how	AI	is	
transforming	 regenerative	 agriculture,	 bridging	 the	 gap	 between	 traditional	 farming	 practices	 and	 modern	 technological	
advancements	to	promote	a	more	sustainable	future	for	agriculture.
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Introduction
Regenerative agriculture represents a paradigm shift in 
farming, focusing on practices that restore and enhance the 
natural ecosystem rather than depleting it. This approach 
prioritizes soil health, biodiversity, water retention, and carbon 
sequestration to create resilient agricultural systems capable of 
addressing pressing global challenges like climate change and 
food security (Lal, 2020). Over the past decade, the adoption of 
regenerative practices has grown signi�icantly, driven by the 
increasing awareness of their environmental and economic 
bene�its (Rhodes, 2017; Schreefel et al., 2020). Studies have 
shown that regenerative practices, such as cover cropping and 
reduced tillage, can improve soil organic matter and water 
in�iltration, further supporting long-term agricultural 
productivity (Montgomery, 2017). Additionally, regenerative 
systems contribute to biodiversity by fostering habitats for 
pollinators and bene�icial organisms, essential for sustainable 
crop production (IPBES, 2019). These combined bene�its are 
increasingly recognized by global initiatives and organizations 
promoting sustainable agriculture (FAO, 2021).

In parallel, technological advancements have opened new 
frontiers for agriculture. Among these, arti�icial intelligence (AI) 
has become a transformative force, presenting unparalleled 
opportunities to monitor, analyze, and optimize farming 
practices. AI-powered tools, such as satellite imagery, machine 
learning algorithms, and predictive analytics, provide farmers 
with detailed insights into soil health, crop conditions, and 
ecosystem dynamics, empowering them to make decisions 
based on data (Volkova, 2024). 
For instance, AI algorithms can analyze multispectral satellite 
images to detect early signs of crop stress or disease, allowing 
for timely interventions (Zhang et al., 2021). Similarly, machine 
learning models can predict pest outbreaks based on climatic 
and environmental conditions, aiding in integrated pest 
management strategies (Kamilaris & Prenafeta-Boldú, 2018). 
Moreover, AI applications in agriculture have proven effective in 
optimizing irrigation schedules, reducing water usage, and 
increasing crop productivity (Sharma et al., 2023). These 
technologies are transforming agriculture into a more 
sustainable and resource-ef�icient industry, bridging the gap 
between traditional practices and modern innovations (FAO, 
2021).
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Fig.1:	Figure	showing	that	'How	AI	is	Being	Used	in	Agriculture	Today'	taken	
from	tractorjunction.com

The integration of AI into regenerative agriculture offers a dual 
advantage: enhancing the scalability of these sustainable 
practices and improving their precision. For instance, AI-based 
soil analysis systems can assess soil carbon levels and 
recommend speci�ic interventions to improve fertility while 
reducing greenhouse gas emissions (Agricarbon, 2024). These 
innovations are particularly crucial in the face of a growing 
global population and the need for climate-resilient farming 
methods.
This paper seeks to examine the convergence of AI and 
regenerative agriculture, examining how these technologies are 
being deployed to support sustainable farming practices. By 
highlighting case studies and recent advancements, we will 
illustrate the transformative potential of AI in achieving 
regenerative agriculture's goals while addressing the challenges 
associated with its adoption.

Fig.2:	Applications	of	AI	in	Agriculture	(geeksforgeeks.org)

The	Role	of	Arti�icial	Intelligence	in	Advancing
	Regenerative	Agriculture
Regenerative agriculture has gained traction as a sustainable 
farming approach focused on enhancing soil health, 
biodiversity, and ecosystem restoration. By focusing on natural 
processes, this method not only enhances productivity but also 
mitigates the adverse effects of climate change. However, scaling 
regenerative agriculture to meet global food demands requires 
the integration of innovative technologies, particularly arti�icial 
intelligence (AI) (Lal, 2020).

1.	Soil	Health	Monitoring	and	Carbon	Sequestration
One of the primary goals of regenerative agriculture is to 
enhance soil health, which serves as the foundation for 
sustainable and resilient farming systems. Healthy soil supports 
nutrient cycling, water retention, and microbial activity, which 
are essential for robust crop growth (Lal, 2020). Advanced tools 
and technologies now enable farmers to assess soil health more 
accurately and implement targeted interventions to improve it. 
By analyzing soil data—such as nutrient content, moisture

 levels, and organic matter—these tools provide valuable 
insights that guide decision-making and help optimize soil 
management practices (Jones et al., 2023).
 For example, technologies like satellite imagery combined with 
on-ground sensors have revolutionized the way farmers 
monitor soil conditions (Smith et al., 2021). Platforms that 
utilize these tools can measure key indicators such as soil 
carbon levels, which play a critical role in both fertility and 
climate mitigation. Ef�icient methods for tracking soil carbon 
sequestration allow farmers to implement practices such as 
reduced tillage, cover cropping, and organic amendments, 
which enhance soil structure and nutrient availability while also 
sequestering carbon (Agricarbon, 2024).

Fig.3:	Flowchart	depicted	the	Soil	Health	Monitoring

2.	Precision	Crop	Management
Precision farming has become a groundbreaking method in 
contemporary agriculture, offering tools and techniques to 
monitor and manage crops with unparalleled accuracy. By 
enabling instantaneous trackingof crop health and growth, 
precision farming supports timely and effective decision-
making (Jones et al., 2023). For instance, drones equipped with 
imaging systems can detect early signs of pest infestations, 
nutrient de�iciencies, or water stress, often before they are 
visible to the naked eye. These systems use multispectral and 
thermal imaging to analyze variations in crop vigor, helping 
farmers pinpoint problem areas and apply targeted 
interventions (Volkova, 2024).
 The use of these technologies reduces reliance on blanket 
applications of chemical fertilizers and pesticides, minimizing 
environmental impact and promoting soil health. For example, 
targeted spraying guided by drone data ensures that inputs are 
applied only where needed, reducing runoff and chemical 
accumulation in the soil and water bodies (Smith & Taylor, 
2022). 
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This aligns with the principles of regenerative agriculture, 
which emphasize reducing external inputs and fostering 
ecosystem health.

Fig.4:	Precision	Farming	Flow	Chart

3.	Water	Resource	Optimization
Water management is a cornerstone of sustainable agriculture, 
particularly in regions vulnerable to drought or irregular 
rainfall. Ef�icient water use ensures that crops receive adequate 
moisture while minimizing wastage and preserving this vital 
resource for future generations (Lal, 2020). Advanced 
technologies now play a signi�icant role in achieving these goals 
by analyzing key data such as weather patterns, soil moisture, 
and crop water requirements. By using tools that integrate real-
time data with historical trends, farmers can optimize irrigation 
schedules to align with crop needs and environmental 
conditions (Jones et al., 2023).
 For example, precision irrigation systems have been widely 
adopted in Australia, where water scarcity is a persistent 
challenge. These systems utilize weather forecasts, soil 
moisture sensors, and crop growth models to deliver water 
directly to the root zones of plants, signi�icantly reducing losses 
through evaporation or runoff. In some cases, farms employing 
such techniques have achieved up to a 30% reduction in water 
consumption without compromising yields (Smith et al., 2023).

4.	Enhancing	Biodiversity
Regenerative agriculture places signi�icant importance on 
biodiversity as a fundamental aspect of maintaining stable and 
sustainable ecosystems. Biodiversity ensures ecosystem 
resilience by supporting critical processes such as pollination, 
pest regulation, nutrient cycling, and soil health. A diversi�ied 
agricultural ecosystem not only stabilizes crop yields but also 
reduces the vulnerability of farms to pests, diseases, and 
environmental stressors (Altieri, 1999).
Modern technology has introduced innovative methods to 
monitor and promote biodiversity in farming systems. Tools 
such as drones, sensors, and advanced data analysis techniques 
enable continuous observation of species diversity in 
agricultural landscapes. These tools help identify the presence 
and activity of bene�icial organisms, such as pollinators, natural 
pest predators, and soil microbes (Lal, 2020).
For instance, bioacoustic sensors can record sounds from the 
environment, capturing data on the activity of birds, bats, and 
insects that play essential roles in pest control and pollination. 
Similarly, image-based recognition software identi�ies various 
species of plants and insects, providing insights that assist 
farmers in implementing practices like crop rotation, cover 
cropping, or creating habitats such as hedgerows and buffer 
zones to encourage biodiversity (Martin et al., 2022).

5.	Addressing	Challenges	in	AI	Adoption
Despite its potential, the integration of AI in regenerative 
agriculture faces challenges. High costs of technology, limited 
access to data in remote areas, and a lack of technical expertise 
among farmers are signi�icant barriers (Volkova, 2024). 
Addressing these issues requires collaboration among 
governments, technology providers, and agricultural 
communities to ensure equitable access and training programs.
Moreover, the successful integration of AI into regenerative 
agriculture demands an inclusive approach that considers the 
unique socio-economic and cultural contexts of farming 
communities (Smith et al., 2023). Tailored AI solutions that align 
with local agricultural practices and resource availability can 
enhance adoption rates while minimizing resistance (Patel & 
Rao, 2022). Furthermore, the development of open-source AI 
tools and platforms could signi�icantly reduce costs and 
improve accessibility, particularly for smallholder farmers in 
developing regions (Jones, 2024).
 Finally, integrating traditional ecological knowledge with AI-
driven insights offers an opportunity to create more sustainable 
and context-speci�ic solutions for regenerative agriculture (Das 
& Sharma, 2024). This holistic approach, coupled with 
supportive policies and incentives, can bridge existing gaps and 
unlock the transformative potential of AI in promoting resilient 
farming systems.

Fig.5:	Water	Resource	Optimization	Flow	Chart

Advancements	 in	 AI	 Applications	 for	 Regenerative	
Agriculture
The integration of arti�icial intelligence (AI) into regenerative 
agriculture is constantly advancing, providing innovative 
solutions to improve sustainability and productivity. Recent 
developments highlight the expanding role of AI in this sector.

1.	Predictive	Analytics	for	Farm	Management
AI-driven predictive analytics are transforming farm 
management by utilizing historical data to forecast future 
conditions and outcomes. This shift enables farmers to 
transition from reactive to proactive strategies, optimizing 
decision-making processes (World Economic Forum, 2025). 
Predictive models, based on weather patterns, soil conditions, 
and crop performance, are enhancing risk management by 
forecasting adverse weather events such as droughts or �loods, 
which allows for timely interventions (Jones et al., 2022). 



	©	2025	AATCC	Review.	All Rights Reserved. 340.

Kavita	Solanki	et	al.,	/	AATCC	Review	(2025)

These technologies also help optimize resource allocation by 
predicting optimal planting and harvesting times, reducing 
waste and improving yields (Sharma et al., 2023).
Moreover, machine learning algorithms are being used to 
develop precision farming techniques, identifying patterns in 
large data sets to create individualized farming solutions (Basso 
et al., 2020).As these predictive tools become more accessible, 
they are allowing farmers to increase both sustainability and 
pro�itability by making informed, data-driven decisions 
(Kamilaris & Prenafeta-Boldú, 2018).

2.	Remote	Sensing	and	AI	Integration
The combination of remote sensing technologies and AI 
facilitates comprehensive monitoring of agricultural practices. 
For instance, satellite-based remote sensing, when analyzed 
through AI models, provides insights into �ield management 
practices such as tillage and cover cropping. This integration 
allows for scalable and non-intrusive data collection, 
supporting the implementation of regenerative methods (CIBO 
Technologies, 2024). Remote sensing combined with AI can also 
detect early signs of soil erosion or nutrient de�iciencies, 
enabling targeted interventions that align with sustainable 
farming practices (Zhang et al., 2021).

Fig.6:	Applications	of	Arti�icial	Intelligence(tractorjunction.com)

Moreover, AI-enabled algorithms can process large volumes of 
satellite data to assess crop health, predict yield potential, and 
provide actionable insights for precision farming (Basso et al., 
2020). These advancements in remote sensing and AI are 
particularly valuable for large-scale agriculture, where they 
help monitor vast areas ef�iciently and cost-effectively, ensuring 
that regenerative practices can be applied across diverse 
regions (Lal, 2020). This technology is advancing the adoption 
of data-driven decisions that contribute to both environmental 
sustainability and economic productivity (FAO, 2021).

3.	AI-Powered	Advisory	Services
AI is also being utilized to provide accessible advisory services 
to farmers. An example is the development of AI-driven chatbots 
that offer guidance on various agricultural issues, including crop 
rotation and disease management, in multiple languages. These 
tools democratize access to regenerative farming techniques, 
especially for small-scale farmers in diverse regions (Time 
Magazine, 2024). In addition, AI-based mobile apps are 
becoming essential in providing real-time assistance, enabling 
farmers to make informed decisions about pest control and soil 
health management (Wang et al., 2022). 
The use of machine learning algorithms in these applications 
allows for continuous learning, providing customized 
recommendations based on regional conditions and historical 
farming data (Basso et al., 2020). 

These platforms have been especially bene�icial in regions with 
limited access to traditional agricultural extension services, 
fostering the adoption of sustainable practices (Kouadio et al., 
2021). Furthermore, AI-powered systems are helping farmers 
reduce their dependency on external agricultural experts by 
providing reliable, easy-to-understand insights, thereby 
increasing productivity and resource ef�iciency (FAO, 2021).

Fig.7:	Depicted	the	Overview	of	the	AI-powered	Advisory	System

4.	Soil	Carbon	Measurement	Innovations
Advancements in AI have led to more ef�icient soil carbon 
measurement methods. Companies are developing AI 
algorithms that analyze environmental and remote sensing data 
to create digital soil maps, aiding in the assessment of soil health 
and carbon sequestration potential (Reuters, 2024). For 
instance, AI-powered remote sensing systems can evaluate soil 
organic carbon content across large areas with high accuracy, 
signi�icantly reducing the need for extensive physical sampling 
(Zhang et al., 2021). These technologies are complemented by 
machine learning models that predict carbon sequestration 
rates based on variables such as soil type, crop rotation, and 
climatic conditions, helping farmers adopt practices that 
maximize carbon storage (Smith et al., 2020). 

Fig.8:	 Schematic	 diagram	 depicting	 the	 primary	 process	 of	 soil	 organic	
carbon	(SOC)	sample	collection	and	analysis,	adapted	from	Li	et	al.,	2023

Additionally, advancements in AI-enabled sensors have 
improved real-time soil monitoring, offering farmers immediate 
feedback on nutrient levels and organic matter content (Lal, 
2020). Organizations are increasingly integrating these tools 
into climate-smart agriculture programs, enabling scalable and 
sustainable carbon measurement and management (FAO, 
2021).
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Table	1.	Overview	of	Equipment	and	Products	Developed	by	Various	AI	Technologies	Across	Different	Domains

·	 Context-Speci�ic	 Insights: Traditional knowledge often 
includes an understanding of local ecosystems, weather 
patterns, and soil conditions. AI can use this knowledge to better 
understand regional variations and optimize crop management 
systems for speci�ic environments (Taylor et al., 2024).

·	 Improved	 Crop	 and	 Soil	 Management: Indigenous 
agricultural practices, such as crop rotation, agroforestry, and 
water conservation techniques, have been proven to promote 
soil health and biodiversity. AI can help monitor and predict the 
outcomes of these traditional methods in real-time, increasing 
their ef�iciency and application (Kumar & Singh, 2022).

·	 Climate	Adaptation: Traditional knowledge often includes 
time-tested strategies for adapting to changing climates. AI can 
be used to model climate scenarios and integrate this 
indigenous wisdom to create more robust, climate-resilient 
farming systems (Jones & Patel, 2023).

·	 Preserving	 Cultural	 Practices: By integrating traditional 
knowledge with AI tools, farming communities can maintain 
and revitalize their cultural practices while bene�iting from 
technological advancements. This can help preserve valuable 
local knowledge that might otherwise be lost (Gupta et al., 
2021).

·	Empowering	Local	Farmers: Combining AI with traditional 
knowledge helps empower local farmers to make informed 
decisions. AI can serve as a tool that strengthens their existing 
expertise rather than replacing it, fostering greater con�idence 
and trust in the technology (Thompson et al., 2023).

·	Holistic	Approach	to	Sustainability: The synergy between 
AI and traditional knowledge leads to a more holistic approach 
to sustainability. By balancing modern technology with age-old 
ecological wisdom, farmers can develop practices that are not 
only productive but also environmentally and socially 
sustainable (Fernandez et al., 2024).

·	Customization	of	AI	Tools: Traditional knowledge can guide 
the customization of AI algorithms to account for the unique 
farming systems and practices of different regions. This leads to 
more relevant and effective solutions, especially in remote areas 
with unique agricultural challenges (Taylor et al., 2024).

5.	AI	in	Resource	Optimization
AI technologies are being applied to optimize resource use in 
agriculture. For example, AI systems can analyze soil and 
climate data to recommend speci�ic crop rotations and 
biological inputs, enhancing soil health and productivity while 
maintaining economic viability for farmers (Helios Scienti�ic, 
2024). Advanced AI models, such as decision support systems, 
also assist farmers in selecting optimal planting times and crop 
varieties based on predictive climate data, reducing risks 
associated with erratic weather patterns (Jones et al., 2022). 
Moreover, AI-powered platforms can simulate various 
agricultural scenarios, helping farmers evaluate the long-term 
impacts of their practices on soil fertility and environmental 
sustainability (Kamilaris & Prenafeta-Boldú, 2018). Recent 
studies also highlight how AI tools improve nutrient 
management by detecting soil de�iciencies and tailoring 
fertilizer applications to precise �ield requirements, minimizing 
waste and runoff (Sharma et al., 2023). These advancements are 
not only improving resource ef�iciency but are also contributing 
to the adoption of regenerative practices on a larger scale (FAO, 
2021).

The	Role	of	Traditional	Knowledge	in	AI	Integration
While AI offers innovative solutions for regenerative 
agriculture, it is important to remember that technology should 
complement, not replace, traditional farming practices. Many 
indigenous farming communities have long practiced 
sustainable and regenerative methods that have been passed 
down through generations. These practices are �irmly based on 
local knowledge of the land, soil, and climate. Integrating AI with 
traditional ecological knowledge offers a holistic approach that 
combines the best of both worlds (Fernandez et al., 2024).
AI can assist in �ine-tuning traditional practices by providing 
real-time insights and predictive models based on data collected 
from the �ield. For example, AI can help farmers optimize 
planting schedules based on local weather patterns and soil 
health conditions, which can be in�luenced by traditional 
knowledge of natural cycles. By blending cutting-edge 
technology with centuries-old wisdom, farmers can develop 
more effective regenerative strategies that are tailored to their 
speci�ic needs and environments.

·	 Complementing	 Technological	 Solutions: Traditional 
knowledge provides insights into sustainable farming practices 
honed over generations. When combined with AI, this 
knowledge can help re�ine AI-driven solutions to suit local 
contexts and enhance their effectiveness (Fernandez et al., 
2024).
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A	Holistic	Approach	to	AI	Integration	in	Agriculture
The future of regenerative agriculture rests on a comprehensive 
and balanced approach that seamlessly blends cutting-edge 
innovations with traditional wisdom. This method emphasizes 
the sustainable management of resources, fostering soil health, 
enhancing water ef�iciency, and reducing environmental 
impact. Advanced tools such as precision farming, remote 
sensing, and data-driven decision-making can assist farmers in 
implementing practices that not only restore degraded land but 
also promote biodiversity and carbon sequestration.
Collaboration among farmers, researchers, policymakers, and 
industry stakeholders is vital to scaling these efforts and 
ensuring inclusivity. Education and capacity-building initiatives 
will empower communities to adopt sustainable practices 
tailored to local conditions. Ultimately, the journey forward calls 
for innovation that respects nature's balance, ensuring long-
term food security, ecological harmony, and resilience against 
the challenges posed by climate change.

Future	Prospects	and	Challenges
Scaling	AI	Solutions	for	Smallholder	and	Family	Farms
While AI holds great promise for transforming agriculture, 
scaling solutions to meet the unique needs of smallholder and 
family farms presents a signi�icant challenge. Small-scale 
farmers often face �inancial barriers, limited access to 
technology, and a lack of infrastructure, which makes adopting 
AI-driven solutions dif�icult (Bennett et al., 2023). Tailoring AI 
tools to be affordable, user-friendly, and adaptable to diverse 
farming systems is key to ensuring their widespread adoption 
(Ghosh et al., 2022). Furthermore, collaborative efforts among 
governments, technology providers, and agricultural extension 
services will be critical to making these technologies accessible 
and relevant to farmers in developing regions (Jones & Patel, 
2023). By aligning AI solutions with the speci�ic needs of 
smallholders, these farmers can bene�it from improved crop 
yields, resource optimization, and sustainable practices.

Balancing	Innovation	with	Ecological	Sustainability
As AI solutions become more integrated into agricultural 
practices, it is essential to balance innovation with ecological 
sustainability. AI has the potential to revolutionize farming by 
enhancing ef�iciency, reducing resource use, and improving 
yield predictions (Thompson et al., 2023). However, the 
overreliance on technology without considering environmental 
impacts could lead to the intensi�ication of farming methods 
that may harm ecosystems (Miller et al., 2024). For instance, AI-
driven techniques such as automated irrigation or monoculture 
optimization could exacerbate soil degradation and biodiversity 
loss if not carefully managed (Kumar & Singh, 2022). To prevent 
this, AI applications should be designed to complement 
regenerative practices such as crop diversi�ication, agroforestry, 
and soil health management, ensuring that technological 
advancements contribute to long-term ecological sustainability 
(Fernandez et al., 2024).

Ethical	Considerations	and	the	Role	of	Policymakers
Ethical considerations surrounding AI adoption in agriculture 
are critical to its successful and equitable implementation. 
Issues such as data privacy, intellectual property rights, and the 
potential for technology to displace traditional farming 
practices need to be carefully considered (Sharma et al., 2023). 
For example, the ownership of agricultural data collected by AI 
tools could lead to the centralization of power in the hands of 
large corporations, raising concerns over fairness and 
transparency (Bennett et al., 2023). Policymakers have an 
essential role in regulating the use of AI technologies to ensure 
that they bene�it not only farmers but also the environment and 
society as a whole (Jones & Patel, 2023). Policies that promote 
data sovereignty, fair access to AI tools, and the protection of 
smallholder farmers' livelihoods are crucial to creating an 
ethical framework that supports sustainable and inclusive 
agricultural practices (Gupta et al., 2021).

Conclusion
The	Path	Forward:	Bridging	Technology	with	Sustainability
The integration of AI into regenerative agriculture holds 
signi�icant potential to enhance the sustainability and resilience 
of farming systems. By combining AI-driven precision 
agriculture with traditional ecological knowledge, farmers can 
develop more sustainable practices that increase productivity 
while minimizing environmental harm.
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arti�icial intelligence in improving agricultural extension 
services in sub-Saharan Africa. African	 Journal	 of	
Agricultural	Research,	16(1), 1-10.

Kumar,I.; Rawat, J.; Mohd, N.; Husain, S. Opportunities of 
arti�icial intelligence and machine learning in the food 
industry. J. Food Qual. 2021, 2021, 4535567.

Kumar, R., & Singh, M. (2022). AI	in	Sustainable	Agriculture:	
Balancing	 Innovation	 with	 Ecological	 Sustainability. 
International Journal of Agricultural Research, 28(6), 44-
55.

Kumar, R., & Singh, M. (2022). Precision	Agriculture:	 The	
Role	of	AI	in	Enhancing	Crop	Productivity	and	Sustainability. 
Journal of Precision Agriculture, 20(4), 415-427.

Lal, R. (2020). Regenerative agriculture and soil carbon 
sequestration. Journal	 of	 Soil	 and	 Water	 Conservation,	
75(5), 123A-129A.

Lal, R. (2020). Regenerative agriculture for food and 
climate. Journal	of	Soil	and	Water	Conservation,	75(5), 123-
128.

Li, T., Xia, A., McLaren, T. I., Pandey, R., Xu, Z., Liu, H., 
Manning, S., Madgett, O., Duncan, S., Rasmussen, P., Ruhnke, 
F., Yüzügüllü, O., Fajraoui, N., Beniwal, D., Chapman, S., 
Tsiminis, G., Smith, C., Dalal, R. C., & Dang, Y. P. (2023). 
Preliminary Results in Innovative Solutions for Soil Carbon 
Estimation: Integrating Remote Sensing, Machine 
Learning, and Proximal Sensing Spectroscopy. Remote	
Sensing, 15(23), 5571. https://doi.org/10.3390/rs 
15235571.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

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

Fernandez, M., Sharma, N., & Chatterjee, P. (2024). AI	 for	
Regenerative	 Practices:	 Opportunities	 and	 Challenges. 
Ecological Sustainability, 9(2), 89-102.

Fernandez, M., Sharma, N., & Chatterjee, P. (2024). 
Integrating	Traditional	Knowledge	and	AI	for	Regenerative	
Agriculture. Ecological Sustainability, 9(2), 89-102.

Food and Agriculture Organization of the United Nations 
(FAO). (2021). The	 state	 of	 the	 world's	 land	 and	 water	
resources	 for	 food	 and	 agriculture. Retrieved from 
https://www.fao.org.

Food and Agriculture Organization of the United Nations 
(FAO). (2021). Digital	 agriculture	 for	 sustainable	
development. Retrieved from https://www.fao.org.

Food and Agriculture Organization of the United Nations 
(FAO). (2021). The	 state	 of	 the	 world's	 land	 and	 water	
resources	 for	 food	 and	 agriculture. Retrieved from 
https://www.fao.org.

Food and Agriculture Organization of the United Nations 
(FAO). (2021). The	 state	 of	 the	 world's	 land	 and	 water	
resources	 for	 food	 and	 agriculture	 –	 Systems	 at	 breaking	
point. FAO.

Ghosh, S., Sharma, M., & Kumar, R. (2022). Adapting	 AI	
Solutions	 for	 Small-Scale	 Farming	 Systems. Agricultural 
Technology and Policy, 5(2), 101-113.

Gupta, M., Fernandez, A., & Chatterjee, P. (2021). Addressing	
Digital	 Divide	 in	 Rural	 Farming	 Communities. Rural 
Development Studies, 9(2), 102-119.

Helios Scienti�ic. (2024). Optimizing	 soil	 health	 and	
productivity	with	AI-based	regenerative	solutions. Retrieved 
from https://www.helios.sc.

https://www.geeksforgeeks.org/ai-in-agriculture-future-
of-farming/

https://www.tractorjunction.com/blog/arti�icial-
intelligence-in-agriculture-bene�its-and-challenges-in-
farming/

Intergovernmental Science-Policy Platform on Biodiversity 
and Ecosystem Services (IPBES). (2019). Global 
assessment report on biodiversity and ecosystem services. 
Retrieved from https://ipbes.net.

Jones, A. P., Smith, B., & Taylor, R. (2023). Innovations in 
precision agriculture for sustainable farming. Agricultural	
Systems	Journal, 18(2), 56-70.

Jones, A. P., Smith, B., & Taylor, R. (2023). Innovations in soil 
health monitoring. Soil	 Science	 and	 Technology	 Journal, 
12(3), 45-62.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

https://www.fao.org
https://www.fao.org
https://www.fao.org
https://www.helios.sc/blog/practice-post?utm_source=chatgpt.com
https://www.geeksforgeeks.org/ai-in-agriculture-future-of-farming/
https://www.geeksforgeeks.org/ai-in-agriculture-future-of-farming/
https://ipbes.net


	©	2025	AATCC	Review.	All Rights Reserved. 344.

Kavita	Solanki	et	al.,	/	AATCC	Review	(2025)

Smith, C., Green, J., & Williams, H. (2023). Reducing water 
usage through precision irrigation: Lessons from Australia. 
Agricultural	Water	Management, 226, 105795.

Smith, J., Kumar, R., & Lee, P. (2023). Adapting	 AI	 for	
Localized	 Farming	 Systems:	 Challenges	 and	 Solutions. 
Journal of Sustainable Agriculture, 35(4), 412-430.

Smith, J., Taylor, R., & Adams, P. (2023). Optimizing water 
use in agriculture with AI: Case studies from Australia. 
Journal	of	Agricultural	Innovation,	12(3), 56-68.

Smith, P., House, J. I., Bustamante, M., & Sobocká, J. (2020). 
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