International Journal of Computer Techniques—IJCT Volume 13 Issue 1, Jan-Feb - 2026

Open Access and Peer Review Journal ISSN 2394-2231 https://ijctjournal.org/

“Reviving India’s Herbal Heritage with Al and Cloud Computing”

A Roadmap for Conservation, Cultivation, and Commercialization of Regional
Medicinal Plants
Ms. Shruti Sriwas and Mr. Gaurav Soni
Assistant Professor
Techno Park School Department of CS & IT
Dr. C. V.Raman University Chhegaon Makhan Khandwa(M.P.)

Email-Id:- gauravsoni.it@gmail.com , shrutisriwas05@gmail.com

Abstract

India possesses one of the world’s richest reservoirs of medicinal flora, deeply embedded in its cultural,
spiritual, and ecological systems. However, urbanization, climate change, and the erosion of indigenous
knowledge have endangered the sustainability of these vital resources. This review explores how
Artificial Intelligence (AI) and Cloud Computing can play a catalytic role in the conservation,
cultivation, and commercialization of regional medicinal plants and trees. It outlines a comprehensive
digital roadmap — from intelligent mapping of native species to predictive cultivation strategies, supply
chain optimization, and value-added product development. Emphasis is placed on empowering local
communities, especially tribal and rural populations, through digital education, micro-processing
models, and Al-powered certification systems. The paper also proposes ecosystem-level collaborations
using cloud-based platforms to drive reforestation and biodiversity restoration. Integrating the insights
of traditional wisdom with cutting-edge digital infrastructure, the study presents a vision for a Digital
Herbal India — one that restores ecological balance, preserves cultural heritage, and unlocks new
economic opportunities in the global wellness market.
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Methodology

This review is based on a qualitative analysis of academic literature, policy reports, and real-world
initiatives related to the conservation and commercialization of medicinal plants in India. Sources were
selected through databases such as Google Scholar, ResearchGate, and government portals including the
Ministry of AYUSH and the National Medicinal Plants Board (NMPB). Case studies from reputable
media outlets and project reports were also reviewed. The study synthesizes findings across domains—
traditional knowledge systems, Al applications in agriculture, cloud infrastructure, and sustainable value
chains—to propose a cohesive digital roadmap for India’s herbal sector.

1. Introduction

India has long been revered for its extensive herbal knowledge and diverse range of medicinal plants,
known locally as "aushadhiya paudhe." Traditionally nurtured by indigenous communities, this natural
heritage has historically contributed to holistic wellness, ecological resilience, and rural livelihoods.
However, the rapid pace of urbanization, habitat degradation, and fragmentation of traditional
knowledge has placed this legacy at risk.
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Modern technologies like Artificial Intelligence (AI) and Cloud Computing offer unprecedented
opportunities to protect, revitalize, and extend this heritage. This paper explores how these technologies
can help digitize traditional knowledge systems, create predictive ecological models, enhance
community-based cultivation, and facilitate global commercial outreach—forming a comprehensive
ecosystem for Digital Herbal India.

1.1 Identifying and Mapping Medicinal Flora

Al, especially machine learning and geospatial analysis, can be employed to map existing and historical
locations of regional medicinal plant species. Using satellite imagery, soil data, and climate variables,
Al algorithms can identify areas that are ecologically suitable for reintroducing lost species like
ashwagandha, arjun, giloy, and tulsi. Image recognition models can also be trained to identify these
plants from field photographs, enabling crowdsourced mapping through mobile applications.

For example, a mobile app powered by Al could allow local farmers, herbalists, and forest dwellers to
document plant sightings with geo-tags and photos. This information, stored on cloud servers, could
contribute to a dynamic, nationwide medicinal flora database, enabling both conservationists and
entrepreneurs to track biodiversity in real time.

1.2. Digital Preservation and Indigenous Knowledge Systems

Much of the traditional knowledge about medicinal plants — their growth cycles, ideal soil conditions,
health applications, and processing methods — exists only in oral form or in ancient texts. Cloud
platforms can play a critical role in digitizing this knowledge. By collecting inputs from tribal elders,
local vaidyas (traditional healers), and ayurvedic practitioners, a multi-lingual, community-sourced
knowledge repository can be developed.

This digital archive can host everything from short audio stories in native dialects to step-by-step guides
on drying herbs, creating balms, and making decoctions. The aim is not only preservation but also
revitalization

— making this knowledge accessible and practical for younger generations.

1.3. AI-Driven Cultivation and Commercial Guidance

Beyond conservation, the real power of Al lies in transforming cultivation into an economically viable
venture. Al models can analyze data from soil sensors, weather forecasts, and crop history to recommend
ideal planting schedules, irrigation plans, and organic pest control methods specific to each medicinal
species. These insights can be delivered to farmers via simple mobile interfaces, even in local languages.

Cloud-based platforms can also be used to:

e Track and certify organic cultivation practices

e Forecast demand from ayurvedic and pharmaceutical companies

e Provide real-time pricing and buyer connections

e Offer guidance on value-added products such as herbal teas, powders, oils, and extracts

In this way, Al and cloud tools enable farmers not just to grow these plants but to become part of a larger
value chain that includes processing, packaging, branding, and selling — both locally and globally.
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1.4. Enabling Ecosystem-Level Reforestation

Certain medicinal trees such as neem, baheda, arjun, amla, and haritaki are not just medicinally valuable
but also ecologically vital. Al can help in planning reforestation efforts that include these species as
core components, thereby enhancing both biodiversity and ecosystem services such as soil enrichment
and carbon sequestration.

Cloud platforms can serve as collaborative spaces where NGOs, forest departments, schools, and
panchayats work together to monitor growth, report progress, and crowdsource plantation drives. Drones,
connected to Al and cloud systems, can be used for large-scale plantation monitoring and health
assessments.

1.5. Case Insight: Towards a Digital Herbal India

An initiative like the National Medicinal Plants Board (NMPB) under the Ministry of AYUSH has
begun cataloguing medicinal plant diversity and funding conservation efforts. However, by
incorporating Al and cloud platforms, this work can become participatory and decentralized. Startups,
rural youth, SHGs, and forest dwellers can become active contributors to both the knowledge and
commerce around herbal biodiversity.

Projects like Cureveda and Ayushakti are already exploring digitization and Al-supported distribution
of ayurvedic products. With the right support, these platforms can begin sourcing raw materials from
native cultivators, thereby boosting both conservation and rural economies.

1.6. Future Vision

The integration of Al and cloud computing with regional medicinal flora creates the foundation for a
"Digital Herbal India" — a movement where tradition meets technology to serve both nature and people.
This model can promote environmental regeneration, health resilience, and inclusive rural development,
while positioning India as a global leader in the responsible use of herbal resources.

2. Role of AI and Cloud in Medicinal Plant Conservation and Regrowth

2.1 Mapping Regional Medicinal Plants Using Al and GIS Al-integrated Geographic Information
Systems (GIS) can help identify and categorize medicinal plant zones across India. Satellite
imagery, terrain analytics, and soil databases can train machine learning models to predict ideal
zones for cultivation or reforestation. This data can further support the National Medicinal Plants
Board (NMPB) and state forest departments in strategizing conservation zones.

2.2 Digitizing Indigenous Knowledge Systems (IKS) With oral traditions fading, Al-powered natural
language processing (NLP) can be used to digitize, translate, and structure ancient herbal
knowledge, previously passed down in local dialects or Sanskrit texts. Cloud platforms can store
and catalog these findings, enabling searchability and integration with academic or pharmaceutical
research.

2.3 Predictive Cultivation Models and Local Agri-Advisory Al can process climatic, soil, and
historical data to recommend ideal crop cycles and cultivation techniques for specific medicinal
plants. Farmers can receive cloud-based advisories in local languages through mobile apps, voice
interfaces, or WhatsApp chatbots.

2.4 Community Seed Banks and Germplasm Networks Cloud platforms can be used to build a
distributed medicinal plant seed bank network, ensuring genetic diversity and revival of endangered
species. Al tools can analyze seed viability, track demand, and coordinate community-led
exchanges.

2.5 Commercialization through AI-Market Connect and Value Addition Al can forecast demand
for specific medicinal crops in domestic and international markets. Farmers can use these insights to
cultivate high-demand species. Furthermore, cloud-based networks can link local growers to herbal
product startups, AYUSH-certified manufacturers, and nutraceutical exporters.
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Case Study Integrations: Linking Tradition to Tech Successful case studies from Chhattisgarh,
Kerala, and Uttarakhand show how tribal communities trained in digital tools have revived
endangered medicinal flora and improved their income. For instance, a SHG in Bastar uses Al-
based image recognition to identify herbs, validate them through cloud databases, and sell certified
produce via e-commerce platforms.

Al-Enabled Herbal Value Chain and Ecosystem Integration

Smart Herbal Supply Chain Management Al models trained on market patterns, demand cycles,
and crop yields can help predict plant demand by region and season. Blockchain-integrated cloud
platforms track herbs from “soil to shelf,” ensuring authenticity. Logistics partners can use Al to
optimize routes for sensitive plant materials, preserving medicinal value.

Herbal Micro-Processing Units: A Tech-Based Livelihood Model Decentralized micro-
processing units equipped with Al-powered tools can process herbal raw materials locally. These
units enable SHGs and cooperatives to retain more value. Cloud dashboards offer real-time updates
on inventory, quality reports, and export packaging.

Cloud-Driven Education and Certification Platforms Cloud-based platforms can offer region-
specific herbal cultivation and processing courses in local languages. Al tutors and chatbots can
support semi- literate users. Blockchain certificates can verify producers’ training, boosting access
to high-value markets.

Ecosystem Restoration through Multi-Stakeholder AI Collaboration Collaborative Al
platforms can integrate inputs from forest departments, researchers, and local communities.
These platforms can simulate climate-resilient tree mixes, coordinate plantation drives, and monitor
growth using drones and satellite data.

Integration with AYUSH, CSR, and Global Wellness Trends Al-driven analytics can identify
export trends and align product development with global demand (e.g., ashwagandha for mental
health). Cloud tools help create data-backed proposals for CSR projects and government schemes.
Towards a Digital Herbal India: Concluding the Framework Al and cloud technologies can
form the backbone of a digitally interlinked, sustainable herbal economy. This framework empowers
communities, protects biodiversity, and positions India as a global leader in ethical herbal
commerce.

Conclusion India’s herbal heritage is not just a reservoir of traditional medicine; it is a living system
of knowledge, biodiversity, and community resilience. The convergence of Al and Cloud
Computing provides a transformative opportunity to conserve native medicinal plants, revitalize the
associated cultural frameworks, and unlock new economic pathways.

From intelligent mapping and predictive cultivation to micro-processing and global

commercialization, the integration of technology with traditional systems can create an inclusive,
regenerative economy. With proper infrastructure and community involvement, the vision of Digital
Herbal India can become a reality— positioning India at the forefront of global wellness innovation
rooted in ecological and cultural harmony.
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