https:/ /agritechpublication.com

Article ID: ATT20240209009

Revolutionizing Soil Health Assessment: The Role of AI and IOT in Modern

Agriculture
Ravina Yadav?!, Shivam Yadav? and Geeta Devi3

IResearch scholar, Department of Soil Science, CCS Haryana Agricultural University, Hisar-125004, Haryana
2Research scholar, Department of Agronomy, Sam Higginbottom University of Agriculture, Technology and

Sciences, Allahabad-211007, U.P.

3Research scholar, Department of Entomology, CCS Haryana Agricultural University, Hisar-125004, Haryana.

Corresponding Author: ravinayadav413@gmail.com

Introduction

The integration of Artificial Intelligence (Al)
and the Internet of Things (IoT) has spurred
significant innovations across various industries,
particularly in agriculture. Traditional soil testing
methods are often slow, labor-intensive, and costly,
but new technologies are transforming this landscape.
A notable advancement is the development of an
advanced soil testing machine that can perform tests
on 12 essential soil parameters in just 30 minutes via
an Android app. This machine provides detailed soil
health cards sent directly to farmers and agricultural
professionals, facilitating informed decision-making.
This essay explores the features, benefits, training
requirements, and future implications of this
technology, highlighting its potential to revolutionize
agricultural practices and promote sustainable
farming.

The Importance of Soil Health in Agriculture

Soil health is fundamental to effective
agricultural practices, directly affecting crop
production, nutrient availability, and ecosystem
sustainability. Healthy soil enhances plant growth,
yield, pest resistance, and resilience to climate
changes. With the global population rising, food
demand is increasing, placing immense pressure on
agricultural systems. Innovative strategies for soil
management and monitoring are essential, as
traditional methods often fail to meet modern
challenges. The emergence of Al and IoT technologies
offers an opportunity to enhance soil testing
processes, making them more efficient and precise.
Timely evaluations of soil health enable farmers to
optimize resource utilization and adopt sustainable
farming practices.

Key Features of the AI-IoT Soil Testing Machine
1. Rapid Testing Process

The automated soil testing system provides
accurate results in just 30 minutes, a significant

improvement over traditional methods that can take 3
to 4 hours. This rapid turnaround is crucial for farmers
needing timely information for crop management,
fertilization, and irrigation. Quick identification of soil
deficiencies allows for immediate corrective actions,
optimizing agricultural practices and increasing crop
yields.

2. Comprehensive Soil Parameters

The machine tests 12 essential soil parameters,
including pH, Ec, OC, Nutrient levels, microbial
activity etc. This comprehensive testing enables
farmers to understand their soil’s condition deeply,
guiding informed decisions about soil management
and crop selection.

3. Mobile Accessibility

The machine's mobile accessibility feature
creates a detailed soil health card summarizing test
results, sent directly to farmers' mobile devices. This
real-time update allows for swift responses to soil
conditions. For instance, if a deficiency is detected,
farmers can modify fertilization strategies promptly,
supporting proactive soil management.

4. Compact and Efficient Design

Known as Bhu-Vision or Krishi-RASTAA, the
machine measures 45x37x44 cm and weighs 12.55 kg,
enhancing portability and usability for farmers in
various contexts. Its compact design is suitable for
both large commercial farms and smallholder plots.
The user-friendly Android app interface ensures ease
of use, even for those with limited technological skills.

5. Affordability

Cost has historically hindered the adoption of
advanced agricultural technologies. However, the
Bhu-Vision soil testing machine is priced at 32.12 lakh
(including a GST of 232,400), making it accessible for
many farmers. This affordability is especially
important in developing countries like India, where
farmers often operate with tight profit margins.
Investing in this technology can lead to enhanced crop
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yields and better soil management, ultimately
increasing profitability.

6. Collaborative Development and Launch

The Bhu-Vision platform, or Krishi-RASTAA
Soil Testing Equipment, was developed through
collaboration among various organizations, including:

The Indian Council of Agricultural Research’s
Indian Institute of Rice Research (ICAR-IIRR)

KrishiTantra
HiMedia Laboratories
BhoomiSeva (HCF Tech Services Pvt Ltd)

This collaborative model highlights the
importance of public-private partnerships in creating
and commercializing beneficial products for farmers
across India and South Asia. By combining resources
and expertise, these organizations have addressed the
urgent need for efficient soil testing in agriculture.

Recognizing the Need for Training

While advanced technology plays a crucial
role in this soil testing solution, the importance of
training cannot be overlooked. Experts have
emphasized equipping farmers with the knowledge
and skills to effectively interpret soil health data. P.
Muthuraman, a senior scientist at ICAR-IIRR, noted
that the institute aims to provide training initiatives in
soil testing techniques. This training will cover
operating the machine and understanding the results
and applying recommendations from the soil health
card. Investing in farmer education ensures the
technology's full potential is harnessed, leading to
improved  decision-making and better soil
management practices.

Conclusion

The launch of the Bhu-Vision platform
represents a significant advancement in agriculture,
leveraging Al and IoT for efficient soil testing. This
technology offers rapid and accurate soil health
assessments, empowering farmers to make informed
decisions  that enhance  productivity = and
sustainability. Collaborative efforts among research
institutes, technology providers, and private

companies are essential for driving agricultural
innovation. As farmers receive training in these
innovations, the potential for transforming
agricultural practices and contributing to global food
security becomes evident. Stakeholders must work
together to embrace these advancements for a
sustainable agricultural future.

References

BhoomiSeva (HCF Tech Services Pvt Ltd). (2023). Bhu-
Vision: Revolutionizing Soil Testing with Al
and IoT.

Indian Council of Agricultural Research (ICAR).
(2022). Advancements in  Agricultural
Technologies: A Focus on Soil Health. New
Delhi: ICAR Publications.

KrishiTantra. (2023). Transforming Agriculture
Through Technology: The Bhu-Vision Soil
Testing Machine.

Muthuraman, P. (2023). Training for Tomorrow:
Empowering Farmers with Technology.
Journal of Agricultural Innovation, 15(2), 45-
60.

National Agricultural Innovation Project (NAIP).
(2021). Soil Health Management: A Key to
Sustainable Agriculture. New Delhi: Ministry
of Agriculture and Farmers' Welfare.

Rathore M. S. and Jain A. K. (2023). Impact of Al and
IoT in Agricultural Practices: A Review.
Agricultural Systems, 197, 103-272.

Singh R and Gupta S. (2022). Sustainable Agricultural
Practices in India: Innovations and Challenges.

Indian Journal of Agricultural Sciences, 92(3),
301-309.

World Bank. (2021). Agriculture and Food Security in
a Changing Climate: The Role of Soil Health.
Washington, World Bank Publications.

Zhang H and Zhang J. (2023). The Future of Precision
Agriculture: Integrating Al and IoT.

Computers and Electronics in Agriculture, 207,
107-121.

* k ok k ok k ok k%

AgriTech
;. Today

AgriTech Today e-Magazine: Volume 2, Issue 9 (December, 2024) 28


https://agritechpublication.com/

