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Abstract 
 
Indigenous tribal communities in Madhya Pradesh (MP) are creating a new agriculture 
technology that combines their ancestral wisdom and modern agriculture technology to build 
climate-resilient farming systems. This article describes the national and regional trends of the 
traditional agro-ecological practices combined with tools such as solar irrigation, mobile 
advisory apps, seed banks, and soil-health monitoring. We refer to the broad Indian initiatives 
(e.g., biodiverse cropping and digital extension) to compare with Madhya Pradesh’s situation, 
where 46 tribal groups (Bhil, Gond, Baiga, Korku) are involved in rainfed, virtually organic 
farming (Sharma, 2024). A number of case studies depicted are examples of how the local 
communities—solar pump cooperatives, smartphone advisories, and seed-exchange banks—help 
farmers. We first talk about Indigenous Agri-Tech as a rural enterprise model, which is the 
combination of community knowledge and technology-driven entrepreneurship. The proposed 
policy recommendations (funding community seed banks, expanding solar pump subsidies, and 
digital literacy programs) based on the literature review and available reports are presented for 
scaling up these innovations. The major findings show that tribal wisdom, accompanied by agri-
tech interventions, can make a great difference to food security and household income under 
climate pressure (Kumar, 2025). 
 
Introduction 
 
India's agriculture is extremely vulnerable to climate change; crop yields and smallholder 
livelihoods are at risk due to heat waves, shifting monsoons, and other extreme weather events 
(Kumar, 2025; Mahapatra, 2019). Tribal communities, which make up 8–9% of India's 
population (40 percent of the country's tribal population lives in Madhya Pradesh alone) (Rajan, 
2018), are especially vulnerable because they rely on subsistence farming with little funding and 
irrigation (Kumar, 2025). Rainfed farming and forest resources are essential to life in Madhya 
Pradesh, which is sometimes referred to as India's tribal state. Many tribes, including the Bhil, 
Gond, Baiga, Korku, and others, continue to grow millets, sorghum, and pulses using traditional 
methods (Sharma, 2024). Over many generations, these techniques—mixed cropping, organic 
manures, and soil conservation measures—have maintained fertile lands. However, repeated 
droughts and flooding now strain these systems, forcing villagers to migrate or buy food. 
 



 
 
This study investigates how rooted technologies, which combine contemporary agri-tech with 
traditional knowledge, can increase tribal resilience to climate shocks. Here, traditional 
knowledge refers to tried-and-true methods such as rainwater harvesting and ‘utera’ farming, 
which involves planting the following crop before harvest in order to use any leftover moisture. 
Low-cost innovations such as mobile weather advisories, solar-powered irrigation pumps, and 
community seed banks equipped with genetic mapping tools are examples of modern agri-tech. 
We hope to showcase scalable Indigenous Agri-Tech businesses that can sustainably increase 
yields and incomes by showcasing how MP's tribal farmers are incorporating these.  
 
In this paper, we identify policy measures to support rural innovators by comparing national 
trends (like India's climate-resilient agriculture programs) to Madhya Pradesh-specific examples. 
 
Many farmers in the tribal belt of Madhya Pradesh (Jhabua, Dindori, Alirajpur) engage in 
agroforestry and millet cultivation; it is critical to comprehend their innovations and challenges. 
Traditional methods, such as using few chemicals, have kept farming in Madhya Pradesh 
essentially organic by default. We believe a strong model of indigenous agri-tech, a bottom-up 
enterprise approach catered to tribal realities—can be created by fusing this legacy with specific 
technology (soil sensors, improved seed varieties, digital apps). 
 
Review of Literature (National vs. MP Tribal Context) 
 
Indigenous farming systems around the world are repositories of agrobiodiversity and climate 
resilience, according to recent research. Tribal Kondh farmers in Odisha, for instance, cultivate 
dozens of crop varieties and allow wild pollinators to thrive, which naturally makes fields 
climate-resilient (Mahapatra, How India’s Indigenous Farmers Are Successfully Resisting 
Climate Change, 2019). Scientists contend that using a variety of regional types, such as native 
rice, pulses, and millet, lowers the risk of floods and droughts in India as a whole (Sharma, 
2024). Utilizing this knowledge is becoming more popular across the country, as evidenced by 
programs like the Indigenous Farmer Tribes Awards and the National Innovation Foundation, 
which document tribal innovations. Research has indicated that the incorporation of indigenous 
practices, such as agroforestry, organic manures, and mixed cropping, can greatly increase 
productivity in underserved areas (Sharma, 2024). 
 
Tribal farmers, however, have unequal access to contemporary agri-tech. New tools are 
appearing all over India: satellite-based advisory systems forecast pest outbreaks; smartphone 
apps like Kisan Suvidha and e-Choupal provide tailored agri-advisories. Kisan Suvidha, in 
particular, goes beyond generic weather forecasts by offering farmers real-time information on 
market prices, seed and fertilizer availability, crop insurance, and expert advisories—all 
localized to district-level data and available in multiple Indian languages. Its farmer-centric 
design makes it more relevant than standard weather apps, especially in non-urban and 
linguistically diverse regions. Meanwhile, improved seeds (stress-tolerant and biofortified) are 
also being tested to match local conditions. 
 
In Madhya Pradesh's Jhabua, for example, front-line demonstrations of improved pulses 
increased yields by approximately 45% over local varieties, according to the Trichy Agri-tech 



 
 
initiative (Singh, 2022). Although there are such technologies, major reviews point out that tribal 
areas frequently lag because of inadequate capital and connectivity (Rajan, 2018). According to a 
2025 study on the Bhil and Bhilala tribes in MP, almost all participants felt that the climate was 
becoming more stressful (irregular rains, hotter summers), but many lacked the tools and 
irrigation needed to adjust. 
 
There are significant differences between Madhya Pradesh's tribal context and India's national 
trends: While 8.6% of people are tribal nationwide (Balkrishna, 2024), as per projected estimates 
from the Ministry of Tribal Affairs or the Scheduled Tribes in India Report (2021) over 20% of 
people in Madhya Pradesh are tribal, and many of them reside in isolated forests. Smaller 
landholdings and mixed cropping (maize, millets, and pulses) under organic or near-organic 
conditions characterize Madhya Pradesh's tribal agriculture, which is primarily rain-fed 
(Lakshmi, 2022). Madhya Pradesh's institutional focus has been less noticeable than that of states 
like Odisha, which have millet missions. Both ecological knowledge and economic challenges 
are noted in the literature on Madhya Pradesh tribes. Sharma (2024) notes that MP tribes already 
farm organically by default (with minimal synthetic inputs), but their yields are very low. The 
paper further suggests that introducing improved varietal seeds and better water/soil management 
which could double productivity. 
 
Meanwhile, a growing movement in Madhya Pradesh led by Non-Governmental Organisations 
and the Krishi Vigyan Kendras is fusing the old and the new. These institutions serve as 
grassroots-level agricultural extension hubs that provide training, demonstrations, and 
technology transfer to farmers across districts. To revive dozens of heirloom varieties of wheat, 
maize, millets, and pulses, for instance, NGOs such as Sampark have established seed banks for 
Bhil and Baiga farmers in Jhabua (Mohanty, 2024). These seed banks map and distribute native 
germplasm using low-tech, high-tech tools (digital catalog, GPS-tagged sample packs). Through 
a barter system that guaranteed farmers would return 1.5 kg for every 1 kg borrowed, Sampark's 
Jhabua seed bank had disbursed over 14 tonnes of tribal seeds to 3,200 farmers in 196 villages by 
2024. These programs empower locals while directly addressing national concerns about 
genetics.i 
 
On the other hand, community-driven models receive less attention in the national agri-tech 
literature, which frequently concentrates on biotech or mechanization for large farms. India's 
innovative research (drones, satellites, gene editing) is highlighted in a 2024 Mongabay report, 
which also points out that adoption is "uneven" because of infrastructure gaps (Shankar, 2024). 
Accessible technology, such as solar irrigation systems, weather alerts on mobile phones, and 
locally operated equipment, may instead help tribal farmers. According to a Reuters 
investigation, solar-powered water pumps in Jharkhand enabled an Oraon village to irrigate rice 
and new vegetables all year round, increasing yields and halting youth migration (Sarkar, 2020). 
According to the expert cited, tribal communities are among the most vulnerable to climate risks 
& access to irrigation is a crucial climate adaptation strategy. This demonstrates how grassroots 
solutions and national thinking can coexist. 
 
 
 



 
 
Important Parallels and Divergences 
 
For resilience, agrobiodiversity and crop diversification are emphasized in both national and 
Madhya Pradesh literature (Lakshmi R.B., 2022). However, the scale (large tribal population) 
and current organic practices make the tribal context of Madhya Pradesh unique (Sharma, 2024). 
While Madhya Pradesh's emerging story involves low-cost, contextualized tech adoption (solar 
pumps, seed exchanges, improved hybrids tested by Krishi Vigyan Kendras), the national focus 
is more on high-tech R&D. This review highlights the disparity: Madhya Pradesh's tribes are 
currently quietly developing past-informed solutions while the country debates the Future of 
Farming. Therefore, the literature advocates for integrating indigenous knowledge with formal 
agri-tech, a strategy that is still in its infancy but shows promise in MP's rural enterprise 
experiments.  
 
Methodology 
 
This research employs a qualitative, desk-based approach with selected case study analysis to 
explore how Indigenous communities in Madhya Pradesh are integrating traditional knowledge 
with agri-tech practices to build climate resilience. The methodology is structured around three 
key strategies: systematic secondary data review, comparative policy-document analysis, and 
documented case synthesis. 
 

1. Secondary Data Review 
 

An extensive desk review was undertaken to consolidate insights from: 
● Government Reports: District-level agricultural statistics, census data (2011), 

NFHS-5 (2019–21), and climate vulnerability assessments by the Ministry of Tribal 
Affairs, ICAR, and Krishi Vigyan Kendras (KVKs). 

● Academic Literature: Peer-reviewed research on indigenous farming systems, 
climate vulnerability indices, agrobiodiversity, and sustainable technology adoption 
in tribal India. 

● NGO Case Studies: Reports and publications by Sampark, Digital Green, and the 
MS Swaminathan Research Foundation, which document community-based agri-
tech interventions in tribal belts. 

● Media and Grey Literature: Verified articles from Reuters, Earth.org, Mongabay, 
and Down to Earth have been used to supplement and triangulate evidence from 
academic and policy sources. 

These sources were analyzed thematically to extract patterns related to agri-tech 
adoption, indigenous knowledge systems, and socioeconomic vulnerabilities. Regional 
comparisons were drawn between national trends and specific data from tribal districts in 
Madhya Pradesh. 

 
 
 
 



 
 

2. Case Study Analysis 
 

The paper applies a comparative case study approach, selecting five field-documented 
examples of tribal innovation in agri-tech across Jhabua, Alirajpur, Mandla, and Dindori. 
Selection criteria included: 

● Relevance to themes of indigenous knowledge, climate resilience, and livelihood 
enhancement. 

● Documented outcomes in terms of yield improvement, cost reduction, or 
biodiversity conservation. 

● Recognition or replication potential (e.g., adoption by Farmer Producer 
Companies, policy inclusion). 

Each case was analyzed using a simplified logic model:  
Inputs → Activities → Outcomes → Community Impact, focusing on sustainability, 
replicability, and potential for enterprise development. 
 

3. Comparative Policy and Program Mapping 
 

The study benchmarks Madhya Pradesh’s existing agriculture and tribal development 
programs against national missions such as: 

● PM-KUSUM (solar irrigation), 
● National Mission on Millets, 
● Vanbandhu Kalyan Yojana (tribal development), 
● Agri-tech innovation platforms (e.g., e-Choupal, m-Kisan). 

Policy convergence points were identified where indigenous practices and agri-tech 
innovation intersect. This also informed the development of enterprise models suitable 
for tribal communities. 
 

4. Limitations and Scope 
 

Primary field surveys and in-person interviews are not included in this study. Every 
insight comes from secondary sources, publicly accessible datasets, and documentation 
written by NGOs. Triangulation of several high-quality sources enables an evidence-
based, policy-relevant narrative, even though it restricts direct community narratives. 
Participatory research could be used in future studies to confirm and develop the 
suggested models. 
 

Case Studies 
 
Case Study 1: Jhabua Pulses Demonstration (KVK-led) 
 
During 2016–18, the Krishi Vigyan Kendra (KVK) conducted a number of front-line 
demonstrations on summer green gram (mung bean) in the Jhabua Hills (Bhil tribal region) 
(Singh, 2022). Farmers witnessed significant yield increases by implementing an improved 
variety (IPM 2-3) and advanced agronomy (seed treatment, spacing, fertilization): a 45% 
increase from 568.5 kg/ha under traditional practice to 823.5 kg/ha under demonstration 



 
 
(Kumawat, 2022). Benefit-cost ratios and net income both increased dramatically. This example 
demonstrates how productivity can be swiftly increased by combining local pulse cultivation 
with a modern, improved seed (agri-tech).  
 

Table 1: Yield and Economic Outcomes – Green Gram Demonstrations in Jhabua Hills 
 

Parameter Traditional 
Practice 

Improved KVK 
Demonstration % Gain 

Yield (kg/ha) 568.5 823.5 
Approximately 45% 

(Singh, 2022; Kumawat, 
2022) 

Average Yield 
(Jhabua District, MP) 

12.01 q/ha (1,201 
kg/ha) 

14.95 q/ha (1,495 
kg/ha) Over +24.5% gain 

Extension Gap — 2.23 q/ha (223 kg/ha) --- 

Net Return (₹/ha) ₹11,463 ₹17,685 Over +54% gain, Benefit 
Cost Ratio 2.73 vs 2.14 

Demonstration Area — 100 ha across 250 plots --- 

 
Case Study 2: Sampark Seed Bank (Bhil/Baiga communities) 
 
In 2016, the NGO Sampark established a Community Seed Bank aimed at Bhil farmers near 
Mohankot, Jhabua. Since then, the bank has added millets, pulses, vegetables, and cereals to its 
initial 34 traditional wheat and seven maize varieties (Mohanty, 2024). As I mentioned earlier, it 
uses a straightforward barter system in which farmers borrow 1 kg of seed and return 1.5 kg after 
harvest, replenishing the bank's inventory. By 2024, more than 14,000 kg of native seeds had 
been exchanged between more than 3,200 tribal farmers spread across 196 villages.  
 
 
 
 
 
 
 



 
 
 

Table 2: Sampark Community Seed Bank – Key Metrics (2016–2024) 
 

Parameter Value Notes 

Location Near Mohankot, Jhabua 
(Madhya Pradesh) Bhil tribal region 

Initiating 
Organization Sampark NGO Community-based seed sovereignty 

initiative 
Year of 

Establishment 2016  

Initial Seed Varieties 
(2016) 34 wheat, 7 maize Traditional/local varieties only 

Expanded Varieties 
(2024) 

Millets, pulses, vegetables, 
cereals 

Includes Kodo, Kutki, traditional 
pulses 

Operational Model Barter-based 1 kg borrowed → 1.5 kg returned 
post-harvest 

Participating 
Farmers 3,200+ Across Bhil and Baiga households 

Villages Covered 196 Spread across tribal blocks in Jhabua 
Seed Quantity 

Exchanged 14,200+ kg Cumulative exchange volume (2016–
2024) 

Management 
Structure Tribal women’s groups Combines traditional knowledge with 

structured practices 

Key Benefit Reduced input cost; native 
seed revival 

Farmers bypass seed markets; 
preserves agrobiodiversity 

 
This case illustrates an indigenous enterprise; the seed bank is run by tribal women’s groups, 
combining traditional knowledge of seed saving with a structured management system. It 
reduces farmers’ input costs and dependence on external seed companies, directly addressing the 
erosion of native varieties noted nationally.ii Future data collection will include plot yields and 
farmers’ costs before/after joining the bank. 
 
Case Study 3: Solar Irrigation Co-operatives 
 
Tribal farmers deal with failing monsoons in villages like Katni Gaon. A pilot solar-irrigation 
cooperative has been suggested, based on Jharkhand models (Sarkar, 2020). Multiple plots will 
be served by a solar lift pump that will be installed on a community well. This would enable crop 
diversification into high-value greens by allowing 10 to 15 hectares of vegetables and paddy to 
be watered throughout the year. A similar plan in Jharkhand allowed Oraon farmers to grow 
vegetables and virtually eliminate seasonal migration by removing water from a rivulet. Tribal 
farming and decentralized clean energy can coexist in this community-owned business, where 



 
 
each member pays a small fee. The effects of irrigation access on labor patterns, income, and 
yields will be evaluated through cost-benefit analyses and interviews. 
 
Case Study 4: Mobile Agro-Advisory 
 
Lack of timely weather or pest information is a common complaint among tribal farmers. In 
response, Dindori district is testing a mobile advisory service in Hindi and Gondi. It recommends 
when to sow pulses and millets and sends SMS alerts about rainfall forecasts. Farmers can also 
use the service to call KVK experts. According to early feedback, farmers should trust these 
alerts when choosing crops. This case will assess the effects of integrating local crop calendars 
(traditional planting schedules) with satellite weather data. Similar services in Meghalaya 
demonstrated notable yield stabilization for tribal farmers, despite the fact that there is currently 
no published study for Madhya Pradesh. (Singh, 2015).  
 
Case Study 5: Millet Processing Enterprise 
 
Baiga women in Dindori have long harvested wild finger millet (kodo). A nascent social 
enterprise is being formed to process and package these traditional millets for urban markets. 
Combining indigenous harvest know-how with a simple milling machine and brand marketing is 
the goal. This model turns tribal agroecology into value-added products, preserving biodiversity 
(nutrient-rich millets) while generating income. We will collect details on costs, pricing, and 
market access to flesh out this case as fieldwork proceeds. The above cases illustrate an 
emerging ‘Indigenous Agri-Tech’ enterprise paradigm: local enterprises owned or led by tribal 
communities that apply both traditional agricultural wisdom and appropriate technology to 
generate livelihoods. These enterprises differ from conventional agribusiness in that they are 
rooted in community needs and knowledge systems. The key models include: 
 
● Solar Irrigation Cooperatives: Communities jointly own solar pumps (or micro-grids) to 

irrigate their fields. Shared investment reduces individual cost. For example, a solar pump 
co-op spreads unit costs among members and sells electricity or water on a subscription 
basis. Advantages: climate-friendly water access enables second cropping and drought-
proofing (Sarkar, 2020). Challenges: requires group governance, up-front capital (mitigated 
by subsidies like PM-KUSUM), and pump maintenance training. 

 
● Digital Advisory Services: Local entrepreneurs (often youth or women) run information 

kiosks or call centers using smartphones. They provide services such as weather forecasts, 
pest alerts, market prices, and advice on traditional cropping methods (e.g., using local herbs 
for pest control). By integrating Indigenous Knowledge (IK) – for instance, local indicators 
of rain – with SMS alerts, they create trust with tribal farmers. Revenue can come from small 
fees or government support. Key factors: network connectivity and digital literacy are 
critical. 

 
● Community Seed Bank/Seed Enterprises: As in Jhabua, these are cooperatives that collect, 

store, and distribute native seeds. Some become formal Farmer Producer Companies (FPCs) 
that sell seeds or seedlings. An enterprise may charge a processing fee or retain a small seed 



 
 

royalty. The Sampark example shows a scalable model: tracking exchanges with barcodes or 
mobile apps (a tech overlay on traditional seed exchange) enables growth. These enterprises 
capitalize on the growing demand for heritage grains (millets, pseudo-cereals) in health-
conscious markets. Economic analysis will consider the costs of seed storage, branding, and 
transport versus the social gains of seed sovereignty. 

 
● Millet/Forest Crop Value Chains: Here, tribal communities aggregate produce (like wild 

millets, honey, medicinal plants) and process or package it for sale. Technology can include 
improved drying/processing machines or packaging facilities. Often organized as women’s 
self-help groups (SHGs) or FPCs, such ventures tap government schemes for non-timber 
forest produce (NTFP) entrepreneurship. Profit depends on market linkages; social networks 
or NGO partnerships often provide this. The enterprise analysis will examine price 
realization, scaling potential, and alignment with cultural values (e.g, fair-trade certification 
for tribal products). 

 
● Agro-Tourism and Eco-Learning: A niche model where tribal villages offer farm-stay 

experiences, showcasing indigenous farming (e.g, jhum agriculture cycles) and eco-cuisine. 
While not strictly agri-tech, such enterprises diffuse agricultural knowledge and generate 
supplementary income. Simple tech (online booking, e-payment) enables these. 

 
These models show common themes: communal ownership, multi-functional products (food plus 
ecosystem services), and blending tech with tradition. Key success factors include strong local 
leadership, integration of tribal governance (like panchayat involvement), training programs (e.g, 
through KVKs or extension agents), and linkages to finance (microcredit or CSR funds). The 
analysis suggests that enterprises co-designed with tribal stakeholders (rather than imposed top-
down) have higher adoption. For example, an irrigation coop is more effective if elders endorse 
it, and a digital service succeeds if content is in the tribal dialect. 
 
The comparative table 3 could compare these models on criteria such as capital needs, 
technological complexity, employment potential, and climate impact. Initial observations from 
the case studies indicate that low-tech/high-impact solutions (solar pumps, seed banks, local 
processing) often provide the best resilience per rupee invested.  
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

Table 3 Comparative Matrix of Indigenous Agri-Tech Enterprise Models 
 

Model Technology/ 
Innovation 

Ownership/ 
Leadership 

Capital  
Needs 

Employment  
Potential 

Climate 
Impact 

Key 
Challenges 

1. Solar 
Irrigation 

Co-ops 

Solar-
powered  

lift pumps or 
microgrids 

Community-led 
cooperative 

Medium  
(₹2–5 lakh  
per unit) 

Medium 
(maintenance, 
water mgmt) 

High – reduces 
diesel, supports 

second 
cropping 

Upfront  
cost, 

governance, 
training 

2. Digital 
Advisory 
Services 

Mobile-based 
weather,  

pest alerts, IK 
integration 

Youth-run or 
women-led 

kiosks 

Low to  
medium 

High –  
digital 

entrepreneurs 

Indirect – 
supports 

climate-smart 
decisions 

Connectivity, 
digital  
literacy 

3. Seed 
Banks/ 

Enterprises 

Indigenous  
seed saving +  
tech tracking  

(QR/ 
barcode) 

Women’s 
SHGs or FPCs 

Low  
(₹50K–₹1  

lakh) 

Medium – 
storage, 
sorting, 

packaging 

High – 
preserves 

biodiversity, 
low input needs 

Storage  
infra,  

quality  
control 

4. Millet/ 
NTFP  
Value 

Chains 

Drying  
machines,  

milling units,  
eco-

packaging 

SHGs/FPCs  
(tribal women-

focused) 

Medium  
to high 

High – 
collection, 
processing 

High – 
supports forest 
conservation + 
local nutrition 

Market  
access,  
price 

fluctuation 

5. Agro-
Tourism/ 

Eco-
Learning 

Digital 
booking, 

storytelling, 
traditional  

cuisine 

Panchayat/ 
youth-led 
collectives 

Medium  
(₹1–2 lakh  
start-up) 

Medium – 
guides,  
cooks, 

homestays 

Medium – 
awareness + 

supplementary 
income 

Seasonal 
demand,  
soft-skill 
training 

6. Millet 
Processing 
Enterprise 
(Dindori) 

Simple  
mills,  

packaging  
tools,  

branding 

Baiga women’s 
collective 
(proposed) 

Medium Medium 

High – turns 
minor millets 

into value-
added products 

Pricing, 
branding,  

urban  
market access 

 
 
Policy and Programmatic Recommendations 
 
To amplify Indigenous Agri-Tech innovations, targeted policy actions are needed. Key 
recommendations include: 
 
● Support Community Solar Irrigation: Expand subsidies under PM-KUSUM and 

MNREGA specifically for tribal areas to promote decentralized irrigation infrastructure. 
State governments should mandate geotagging and hands-on training as part of 



 
 

implementation, following the successful examples of over 62 solar pump sites in Madhya 
Pradesh. To reduce the financial burden on tribal cooperatives, dedicated microloan schemes 
should be introduced to help cover the 10% upfront contribution. Additionally, maintenance 
capacity must be developed locally by training tribal youth as solar technicians and pump 
operators. 

 
● Strengthen Digital Extension: Improve mobile network coverage in remote tribal districts 

to support timely access to advisories. State and central agencies should fund the 
development of agri-tech content in tribal languages such as Gondi, Bhili, and Baigani, 
adapted for platforms like m-Kisan and Kisan Suvidha. Launch targeted “Smart Village” 
pilot programs that train tribal youth as barefoot agro-advisors. These efforts can be 
enhanced through public-private partnerships with agri-tech companies like AgroStar and 
Tata Digital, ensuring that tribal farmers are integrated into larger digital advisory and input 
supply networks. 

 
● Fund Indigenous Seed Systems: Community-run seed banks should be officially recognized 

and included in state agriculture budgets. The Madhya Pradesh Agriculture Department can 
scale the Sampark Seed Bank model through schemes like Vanbandhu Kalyan Yojana and 
the Millet Mission. Offer matching grants for seed storage facilities, community 
documentation, and preservation. Traditional varieties of millets and pulses should also be 
integrated into public procurement systems, especially through the Public Distribution 
System (PDS) and Mid-Day Meal (MDM) programs, creating market-based demand for 
indigenous seeds. 

 
● Promote Agri-Enterprises and Cooperatives: Provide seed funding and capacity-building 

support to tribal Farmer Producer Companies (FPCs) that focus on agri-tech innovation, such 
as solar irrigation co-ops, value-added millet processing units, and forest produce enterprises. 
Use schemes like National Rural Livelihood Mission (NRLM) and SFURTI to incubate 
women-led SHGs in agro-processing and eco-farming. Additionally, simplify licensing and 
permit processes to allow tribal cooperatives and eco-enterprises to market heritage crops in 
urban and premium food markets. 

 
● Integrate Traditional Knowledge in Research: Encourage Krishi Vigyan Kendras (KVKs) 

and State Agricultural Universities in Madhya Pradesh to actively document Indigenous 
Knowledge (IK) systems, such as utera (relay) farming calendars, herbal pest control 
methods, and traditional soil health practices. Scientific validation of these practices will 
allow for their mainstreaming into public extension and inspire the creation of new farmer 
tools (e.g., mobile apps that integrate lunar cycles for planting). 

 
● Climate Finance and Insurance: Design crop insurance products that accommodate 

diversified cropping patterns typical of tribal farmers, instead of only covering wheat and 
paddy. Channel funds from international climate adaptation sources—such as the Adaptation 
Fund and the Green Climate Fund (GCF)—toward tribal agri-tech initiatives. These funds 
can support the development of demonstration hubs where solar pumps, drought-resilient 
seeds, and digital advisory tools are co-located and monitored. 



 
 
● Monitoring and Evaluation: Create robust systems to track and evaluate the outcomes of 

Indigenous Agri-tech initiatives using both standard indicators (e.g, yield change, income 
growth, migration reduction) and participatory metrics like food security scores, biodiversity 
indexes, and community governance benchmarks. These evaluations should be made publicly 
accessible, and success stories widely disseminated to build momentum and inspire 
replication across other tribal regions. 

 
These recommendations are grounded in Madhya Pradesh’s tribal realities. For instance, many 
tribal regions already practice low-input, organic farming by default. This presents a ready-made 
opportunity to formally certify tribal millets as organic and position them as premium health 
products in both domestic and export markets. At the same time, research by the Council on 
Energy, Environment and Water (CEEW) has identified irrigation access as a top infrastructural 
gap in tribal districts. This supports the case for universalizing the state’s solar pump initiative 
across all tribal-majority blocks, transforming rainfed agriculture into year-round, diversified 
farming systems. 
 
Conclusion 
 
Madhya Pradesh’s tribal farmers are at the forefront of a quiet revolution: rooting modern 
technology in ancestral soil. By marrying indigenous practices (agroforestry, biodiversity, 
communal water management) with selective agri-tech (solar pumps, mobile info, improved 
seeds), they are creating resilient farming models that can withstand climate uncertainty. The 
literature and case examples show that actionable innovation lies in this synergy. Key lessons 
include the power of community ownership (e.g., seed banks co-managed by tribal cooperatives 
and the need for culturally attuned services (e.g, advisory in tribal languages). 
 
Crucially, Indigenous Agri-Tech enterprises are not just developmental buzzwords—they are 
pragmatic livelihoods. The Jhabua seed bank and irrigation co-ops demonstrate tangible benefits: 
higher yields, lower costs, and reduced out-migration, and investors would do well to support 
these models at scale. For example, a dedicated MP Millet Board could fund tribal grain 
businesses; extension campaigns could feature tribal tech champions; and impact investors could 
back agri-tech start-ups co-founded by tribal youth. 
 
In summary, the union of tribal wisdom and technology offers a pathway to food security and 
sustainable incomes in MP’s hinterlands. As climate pressures mount, we must recognize tribes 
not as relics but as innovators. By documenting these rooted technologies, we hope to inspire 
wider adoption and policy support. Future research (including the promised field data) will 
validate and refine these early findings. For now, one certainty stands: when centuries of 
tradition meet twenty-first-century tools, villages turn into laboratories of resilience – and the 
rest of the country has much to learn from them. 
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