ISSN (E): 2583 - 0821
Sun. Agri.:e- Newsletter, (2025) 5(12), 92-95

AGRICULTURE

e-Newsletter

Article ID: 502

Participatory Technology Development (PTD) in Agriculture

N Krishna Priya®,
Rita Fredericks?,
Anil Kumar?

'Coordinator, DAATTC
Kadapa-516 003, ANGRAU,
Guntur.

’CEO, Precision Grow ( A Unit
of Tech Visit IT Pvt Ltd)
$Assistant Professor, Dept. of
Agronomy, School of
Agriculture, Eklavya University
Damoh, Madhya Pradesh-
470661

Open Access

*Corresponding Author
N Krishna Priya*

Available online at

www.sunshineagriculture.vitalbiotech.org

Article History
Received: 10.12.2025
Revised: 15.12.2025
Accepted: 20.12.2025

This article is published under the
terms of the Creative Commons
Attribution License 4.0.

Copyright © Dec., 2025; Sunshine Agriculture

INTRODUCTION

Agricultural productivity and sustainability face multiple
challenges, including climate change, declining soil fertility,
water scarcity, pest and disease pressures, and socio-
economic constraints. Traditional research systems often
follow a top-down approach, where scientists develop
technologies in research stations and transfer them to
farmers. While these technologies may be scientifically
sound, they sometimes fail to meet the diverse needs of
smallholder farmers or adapt to local agro-ecological and
socio-economic conditions.

Participatory Technology Development (PTD) is a
paradigm shift that involves farmers in every step of the
technology  development  process—from identifying
problems and designing solutions to testing and adapting
innovations. PTD leverages farmers’ experiential knowledge,
local practices, and ecological understanding, ensuring that
technologies are practical, relevant, and widely adopted.

2. Principles of PTD
PTD is guided by several core principles:

1. Farmer-Centric Approach: Farmers are treated as
co-researchers rather than passive recipients of
technology. Their knowledge, preferences, and
constraints are central to technology development.

2. Flexibility and Adaptation: Technologies are not
rigid; they are tested and adapted according to local
conditions and farmer feedback.

3. Integration of Knowledge Systems: Combines
scientific  knowledge with indigenous and
experiential knowledge for better problem-solving.

4. Collaboration and Partnership: Involves multiple
stakeholders, including extension agents, NGOs,
local institutions, and scientists.

5. Learning and Experimentation: Emphasizes
iterative  testing, feedback, and joint
experimentation to refine technologies.
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3. Approaches and Methods in Participatory
Technology Development (PTD)

Participatory Technology Development (PTD)
employs diverse approaches and methods to
actively involve farmers in the design, testing,
and adaptation of agricultural technologies.
These approaches ensure that innovations are
relevant, practical, and easily adoptable under
local conditions.

3.1 Participatory Rural Appraisal (PRA)
Participatory Rural Appraisal (PRA) is a
foundational method in PTD, emphasizing

Participatory
Agricultural

Development

farmer engagement in problem identification and
resource assessment. Farmers participate in
mapping local resources, identifying constraints,
and  prioritizing  agricultural  challenges.
Techniques such as focus group discussions,
seasonal calendars, resource mapping, problem
ranking, and transect walks help collect
indigenous knowledge, local observations, and
experiential insights. PRA not only identifies key
issues but also builds trust and collaboration
between researchers and farming communities.
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3.2 On-Farm Trials and Adaptive Research

Unlike conventional research conducted in
experimental stations, PTD promotes on-farm
trials, where technologies are tested under real
farm conditions. This adaptive research allows
farmers to evaluate new practices for suitability,
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cost-effectiveness, labor requirements, and yield
performance. Feedback from farmers during
these trials is used to refine and modify
technologies, ensuring they meet local needs and
environmental constraints.
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3.3 Farmer-Managed Experiments

Farmer-managed experiments empower farmers
to design and implement small-scale trials
themselves, often with guidance from extension
agents or researchers. This approach fosters
experimentation, enhances local problem-solving

skills, and promotes ownership of the
technology, increasing the likelihood of
adoption.

3.4 Innovation Platforms
Innovation platforms bring together multiple
stakeholders, including farmers, researchers,
input  suppliers, extension  agents, and
policymakers, to collaboratively  develop
solutions. These platforms facilitate co-learning,
knowledge sharing, negotiation, and co-design of
agricultural practices and technologies, ensuring
interventions are both practical and sustainable.
3.5 Participatory Monitoring and Evaluation
Farmers are actively involved in monitoring and
evaluating the performance of new technologies
using simple, understandable indicators such as
crop vield, labor input, cost, pest incidence, and
soil fertility. This iterative feedback process is
critical for continuous improvement, adaptation,
and validation of innovations in diverse agro-
ecological settings.
4. Key Areas of PTD in Agriculture
1. Crop Management: Development of
improved  varieties,  integrated  pest
management, water-efficient irrigation, and
nutrient management practices adapted to
local conditions.

2. Livestock and Fodder Systems: Co-
developing improved feeding practices,
breeding strategies, and disease management
approaches.

3. Post-Harvest and Value Addition:

Technologies for storage, processing, and
value addition co-designed with farmers to
reduce losses and enhance income.

4. Agroforestry and Sustainable Practices:
Farmer-participatory design of integrated
farming systems, conservation agriculture,
and soil-water management interventions.

5. Benefits of PTD

> Enhanced Adoption: Technologies co-
developed with farmers are more likely to be
accepted and adopted.
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> Context-Specific Solutions: PTD produces
innovations suited to local agro-ecological
and socio-economic conditions.

» Empowerment of Farmers: Involving
farmers as co-researchers builds capacity,
decision-making skills, and self-reliance.

» Sustainability: PTD emphasizes
environmentally sound  practices that
enhance resilience to climate change and
resource constraints.

> Knowledge Integration: Combines formal
scientific ~ research  with  indigenous
knowledge for more holistic solutions.

6. Challenges and Constraints

» Time and Resource Intensive: PTD
requires continuous engagement, monitoring,
and support.

» Heterogeneity of Farmers: Diverse
priorities and socio-economic status among
farmers can complicate consensus building.

» Institutional Barriers: Traditional research
systems may resist participatory approaches.

» Capacity Limitations: Farmers and
extension workers may need training in
research methods and experimentation.

» Scaling Up: Technologies adapted locally
may not be easily generalized to wider
regions.

7. Future Perspectives

1. Integration with Digital Agriculture: ICT
tools, mobile apps, sensors, and GIS can
enhance data collection, experimentation,
and communication in PTD.

2. Climate-Smart Innovations: PTD can
develop adaptive strategies for drought, heat
stress, and pest pressures under climate
change.

3. Inclusive Approaches: Special focus on
women farmers, marginalized communities,
and youth can broaden participation and
benefits.

4. Policy Support: Institutionalization of PTD
within agricultural research systems can
facilitate sustainable scaling.

5. Knowledge Networks: Linking farmers,
researchers, and institutions  through
networks can accelerate innovation diffusion.
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CONCLUSION

Participatory Technology Development (PTD)
represents a transformative approach in
agriculture that aligns scientific research with
farmer realities. By actively involving farmers in
problem identification, experimentation, and
technology adaptation, PTD enhances adoption,
sustainability, and resilience of agricultural
systems. While challenges remain in terms of
resources, capacity, and scaling, the integration
of digital tools, climate-smart practices, and
inclusive governance can strengthen PTD.
Ultimately, PTD fosters co-learning, farmer
empowerment, and context-specific innovations,
contributing significantly to sustainable and
productive agriculture in the 21st century.

REFERENCES
Ashby, J. A, & Sperling, L. (1995).
Institutionalizing participatory, client-
driven  research and  technology

development in agriculture. Development
and change, 26(4), 753-770.

Copyright © Dec., 2025; Sunshine Agriculture

ISSN (E): 2583 — 0821

Haverkort, B. (1991). Farmers’ experiments and
participatory technology
development. Joining Farmers’
Experiments. Intermediate Technology
Publications, London, UK, 3-17.

P. P., Bernardo, R., Phinney, R.,

Davidsson, H., & Tivana, L. D. (2018).

Facilitating  integrated  agricultural

technology development through

participatory research. The Journal of

Agricultural Education and

Extension, 24(3), 285-299.

Reed, M. S. (2007). Participatory technology
development for agroforestry extension:
an innovation-decision approach. African
journal of agricultural research, 2(8),
334-341.

Zahumensky, Y. (2014). Handbook PTD A
Guide for Participatory Technology
Development. Switzerland: Research
Institute for Organic Agriculture (FiBL).

Otte,

95



