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Abstract 

The resurgence of indigenous knowledge and organic practices in Indian horticulture offers a critical pathway 

toward sustainable agricultural development. Rooted in centuries-old ecological wisdom, these practices include 

seed preservation, vermicomposting, natural pest control, and community-driven water management. In recent 

years, government initiatives such as the Paramparagat Krishi Vikas Yojana and Bhartiya Prakritik Krishi 

Paddhati have institutionalized support for organic clusters and traditional inputs. Complementing these efforts 

are NGOs, farmer collectives, academic institutions, and public–private partnerships that drive innovations, 

market access, and capacity building. Despite this momentum, challenges like knowledge fragmentation, limited 

infrastructure, certification costs, and policy incoherence persist. Addressing these barriers requires a multi-

stakeholder approach involving localized training, digital traceability, certification subsidies, and inclusive 

research frameworks. This paper explores the historical significance, policy mechanisms, and future prospects of 

integrating indigenous practices with modern organic horticulture to establish a resilient and ecologically sound 

agrarian future for India. 
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I. Introduction 
Sustainable Development in Indian Horticulture 

Sustainable development in horticulture addresses the triple bottom line: environmental health, economic 

prosperity, and social equity. India, ranking among the top global producers of fruits like mango, banana, and 

guava, and vegetables like potatoes and tomatoes, relies heavily on this sector not only for food security but also 

for rural livelihoods. However, the broader agricultural trajectory since the 1960s—propelled by the Green 

Revolution—prioritized yield over ecosystem integrity. While productivity skyrocketed, it came at a price: soil 

fertility loss, groundwater depletion, a steep rise in agrochemical use, and diminished biodiversity. These systemic 

pressures are compounded by the unpredictable forces of climate change—droughts, floods, and temperature 

extremes—threatening to unravel production gains and farmer wellbeing. 

 

The Imperative of Sustainable Horticultural Transitions 

Sustainability in Indian horticulture is no longer optional—it is imperative. The UN’s SDGs (especially 

Goals 2 and 12) call for food systems that are productive, equitable, and sustainable over the long term. Presently, 

conventional horticultural systems face vulnerabilities: erratic monsoons disrupt yields, chemical dependence 

burdens smallholders economically and environmentally, while high-nutrient-input models damage soils. Against 

this backdrop, returning to low-input, resilient farming becomes a necessity. Indigenous knowledge—time-tested 

by communities across India—offers pathways to re-establish nutrient recycling, boost biodiversity, and reduce 

input costs, contributing to holistic farm resilience. 

 

Heritage of Indigenous Practices 

India’s agricultural tapestry is rich with indigenous practices—vermicomposting, seed-saving, botanical 

pest control, mixed cropping, agroforestry, and terracing—originating from ecological observation and 

community wisdom. These practices historically ensured soil fertility through organic inputs and minimal external 

dependence. Seed diversity was maintained via farmer-led seed exchange, safeguarding crops against biotic and 

abiotic stresses. Botanical pest management—using neem, chili, and turmeric—reduced reliance on synthetic 

pesticides. Systems like Apatani paddy-fish culture (Arunachal Pradesh) or Rüza in Nagaland illustrate traditional 
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innovation in water management and polyculture. Such practices demonstrate synergistic, ecosystem-based 

approaches that modern horticulture can embrace. 

 

Lessons Lost to Industrial Agronomy 

Despite their ecological wisdom, these traditions faded in the industrialization push. Hybrid crop 

adoption, fertilizer subsidies, and mechanization marginalized diversified orchards and traditional varieties. 

Policies favored monoculture and standardized inputs, creating economic incentives for homogeneity. The result: 

loss of genetic diversity—around 75% of Indian crop variants vanished—and increased vulnerability to pests and 

climate anomalies. Moreover, younger generations migrated to urban areas, and oral traditions were not 

documented, leading to erosion of intangible knowledge systems. As a result, horticulture shifted toward short-

term productivity frameworks at the expense of ecological resilience. 

 

Bridging Tradition and Modern Science 

Yet, research validates what farmers have known for generations. Earthworm populations—a proxy for 

soil health—are significantly higher in organic and vermicomposting systems compared to conventional fields 

(e.g., 62 vs. 9 worms per square meter). Vermicompost, rich in macro- and micronutrients as well as growth 

hormones (auxins, cytokinins), enhances soil properties, boosts water retention, and suppresses plant pathogens . 

Microbial diversity is more robust in systems using organic and indigenous amendments. These findings offer 

scientific validation for reviving traditional methods, creating bridges between rural wisdom and agronomic 

science. 

 

Thesis Statement & Structure 

Thesis Statement: Reviving indigenous knowledge and organic practices in Indian horticulture is vital for a 

sustainable transformation—fortifying ecological resilience, raising farm incomes, and preserving heritage—

especially when integrated with modern science and supportive policies. 

 

Essay Structure: 

1. Historical context: traditional wisdom and the decline under modernization 

2. Indigenous & organic practices: techniques, validation, and ecological benefits 

3. Case studies: successful revivals (horticulture in Sikkim, custodian farmers like Sabarmatee Tiki, tribal seed 

banks, etc.) 

4. Policy and institutional support: NHM, NICRA, Navdanya, KVKs, IIHR, academic-extension linkages 

5. Challenges: scalability, certification, market links, generational loss; and how to address them 

6. Conclusion: integrative recommendations for stakeholders across sectors 

 

Historical Context  

 

Rich Roots of Traditional Horticulture 

Traditional Indian horticulture was inherently multidisciplinary. Farmers practiced polyculture—

intermixing vegetable, fruit, pulse, and cereal crops—to stabilize yields, enhance nutrition, and suppress pests. 

Agroforestry integrated trees within fields, yielding shade and organic matter. In hilly terrain, terracing and 

mulching conserved moisture and minimized erosion. Local seed-saving networks curated genetic diversity, 

ensuring crops were attuned to soils, pests, and seasons. Botanical pesticides (e.g., neem, chili, calotropis) and 

farmyard manure integrated livestock into nutrient cycles. Post-harvest wisdom—mud-plastered granaries and 

plant-based seed treatments—ensured food security without chemicals. Communities like the Apatani, Kondh, 

and Bhil exemplified such systems. 

 

Paragraph 2: Sociotechnical Decline 

Post-independence, India embarked on modernization: high-yieldable varieties, synthetic chemicals, 

mechanization, and biomass-based subsidies. Governments incentivized monoculture and export-oriented 

cultivation, neglecting indigenous seed systems. This resulted in loss of crop biodiversity—approximately 75% 

by late 20th century. Chemical-intensive practices deteriorated soils, increased pest resistance, and jeopardized 

water resources. Traditional knowledge faded under urban pull, policy neglect, and curricular gaps in agricultural 

education. 

 

Ecological & Social Consequences 

The abandonment of traditional practices has left horticulture vulnerable and inequitable. Soils have lost 

organic matter and become compact. Water tables have declined, demanding costly irrigation. Pesticide exposure 

has health implications for labourers and consumers. Farmer debts have increased, particularly among 
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smallholders. Socially, loss of seed sovereignty and intergenerational knowledge poses long-term threats to rural 

systems. 

 

Seeds of Revival 

Seed banks, NGOs, and community leaders have sparked resurgence. Navdanya has established 54 

community seed banks, training over 500,000 farmers in seed sovereignty and organic farming. Sikkim's shift to 

100% organic horticulture exemplifies policy-driven resurgence. Grassroots initiatives like those led by 

Sabarmatee Tiki protect hundreds of heirloom varieties and empower women farmers in Odisha. KVK and ICAR 

interventions promote local seed conservation and integrated practices. 

 

Indigenous Knowledge & Organic Practices  

 

Vermicomposting & Soil Dynamics 

Vermicomposting involves transforming organic residues via earthworms into nutrient-rich manure. 

Earthworm abundance in organic systems (e.g., ZBNF) can exceed conventional populations by 5–7×, enhancing 

nutrient cycling, soil structure, and plant productivity. Indian trials (Tripura, Garhwal, Punjab) document higher 

earthworm diversity and abundance in organic plots, correlating with better water infiltration, root development, 

and yields. Vermicompost contains 9–18% organic carbon, essential nutrients, microflora, and plant hormones . 

As “black gold,” vermicompost plays critical roles in nutrient recycling, climate change mitigation (lower N₂O 

emissions), and local enterprise generation. 

 

Seed Sovereignty & Genetic Resilience 

Local seeds—maintained and exchanged by farmers—are genetically adapted to local pests, soils, and 

climate. These open-pollinated varieties offer yield stability, stress resilience, and cultural continuity; hybrids may 

falter in marginal areas unless chemical irrigation is used. Farmers’ exchanges and festivals (e.g., Odisha’s 

Sambhav Seed Festival) strengthen diversity and seed knowledge . Navdanya evidence shows that biosystems 

using open-pollinated seeds rival hybrids in productivity while reducing input costs. 

 

Botanical Pest Management & Ecological Control 

Rather than synthetic pesticides, indigenous systems use neem extracts, chili sprays, ash dust, and botanical 

concoctions to disrupt pest life cycles. Physical measures—crop rotation, deep ploughing, intercropping—are also 

effective. Such practices are low-cost, accessible, harmless to beneficial species, and suited to smallholder 

operations. 

 

Polyculture & Agroforestry 

Strips of maize, pulses, vegetables, and fruit trees not only diversify harvest but also reduce pest load, 

enhance pollination, and create shade. Agroforestry enhances water retention, carbon stocks, and microclimate 

resilience. Cover crops, mulches, and terracing stabilize soils and slow erosion. Crop diversification among tribes 

in the Eastern Ghats has statistically improved incomes and socio-economic status . 

 

Water Conservation & Contextual Adaptation 

Rainwater-harvesting—from Angami Naga's rüza to johads and ahar-pynes—helps recharge wells and 

irrigate orchards. Mulching buffers moisture loss and moderates soil temperature. This context-aware water 

strategy offers resilience during variable monsoons. 

 

Livestock Integration 

Farmyard manure and cow-urine-based inputs (Jeevamritha) are staples in traditional systems. 

Integration with livestock recycles nitrogen, supplies micronutrients, and diversifies income sources like poultry. 

This cyclical nutrient approach starkly contrasts with linear chemical fertilizer dependency. 

 

Case Studies  

 

KVK Outreach and Natural Farming in Uttar Pradesh 

Under the Viksit Krishi Sankalp Abhiyan (May–June 2025), the Indian Institute of Vegetable Research 

(IIVR) and Krishi Vigyan Kendras (KVKs) conducted outreach across six districts of Uttar Pradesh, engaging 

44,000 farmers through 54 interactive sessions. The campaign emphasized high-yield vegetables, natural farming, 

pest management, nano-fertilizers, and protected cultivation—36% of participants were women. These sessions 

led to immediate adoption of organic pest control, efficient irrigation, and initiatives to incubate over 1,000 

agripreneurs through Farmer Producer Organizations (FPOs). This demonstrates the strong potential of local 

extension services to catalyze sustainable horticulture practices at scale. 
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KVK Impact in Bihar — Vaishali & Supaul 

KVK Vaishali (Bihar) reported dramatic improvements in mango and litchi production through organic 

inputs like neem kernels and vermicompost: yields rose from 200 to 500 kg/day; input costs reduced (fixed: 

₹1,000 → ₹800/ha; recurring: ₹50,000 → ₹45,000); gross income increased from ₹400,000 to ₹550,000, with 

Benefit–Cost Ratio rising from 6 to 8.8. Similarly, KVK Supaul introduced plastic mulching in vegetable crops 

like okra: yields reached 120 q/ha (up from 70 q), net profit increased from ₹32,000 to ₹60,000, and irrigation 

needs dropped by 40–50%. Both cases highlight how participatory KVK interventions deliver measurable 

agronomic and economic outcomes. 

 

Vermicomposting Enterprise in Andhra Pradesh 

At KVK Ranga Reddy (Andhra Pradesh), farmer Bolla Subba Reddy adopted vermicomposting after 

KVK training. He expanded operations from a 4-bed unit (6 t/month output) to 148 beds (100 t/month), generating 

₹900,000/year and providing year-round employment for 25 workers. By enabling him to become an organic 

fertilizer supplier across eight districts and beyond, the KVK catalyzed entrepreneurship and soil-health 

regeneration. 

 

Cooperative Marketing — HOPCOMS in Karnataka 

The Horticultural Producers’ Cooperative Marketing and Processing Society (HOPCOMS), founded 

1965 in Karnataka, eliminated middlemen by aggregating produce from over 12,000 farmers across multiple 

districts. The co-op handles about 100 tonnes daily, supplying public institutions and hosting regular fruit–

vegetable festivals. Through direct market access, it ensures fair prices for farmers and quality for buyers. While 

volumes declined from 34,000 tonnes (1998) to 20,700 tonnes (2014) due to competition, HOPCOMS remains a 

proven model of collectivization and value-chain integration. 

 

Paragraph 5: Abhinav Farmers Club — Polyhouse Organic Horticulture 

NABARD-supported Abhinav Farmers Club, initiated in 2004 in Pune district, Maharashtra, unites 4,600 

farmers growing organic flowers and vegetables in polyhouses for Mumbai and Delhi retail. It has increased 

farmer incomes and enabled home-gardening in urban households via partnerships with Locacart and IIT-

Mumbai. This model showcases how cooperatives can scale niche, high-value horticulture to urban markets while 

bridging rural–urban food systems. 

 

Sabarmatee Tiki & Sambhav in Odisha 

Organic farmer Sabarmatee Tiki, founder of Sambhav near Bhubaneswar, transformed 90 acres of 

wasteland into a polyculture landscape growing crops like clove bean, jack bean, sword bean, and black rice—

reviving indigenous seeds under organic management. Awarded the Padma Shri (2020) and Nari Shakti Puraskar 

(2018), her initiative emphasizes seed sovereignty, community leadership, and women’s empowerment. 

Sambhav’s model illustrates how grassroots leadership can reforest landscapes, preserve agrobiodiversity, and 

inspire regional farmers. 

 

Central India Organic Cotton Initiative 

A WWF and SRIJAN-backed pilot in Chhindwara, Madhya Pradesh, transitioned 6,000 farmers from Bt 

cotton monocultures to organic polyculture systems (cotton intercropped with millet, lentils, vegetables), 

integrated agroforestry, and embedded water conservation. Though initial yields dipped, input costs dropped, soil 

improved, and profits increased—some growers now achieve three harvests annually. Key women-led 

cooperatives produce biofertilizers and biopesticides, earning organic certification across over 100 villages. This 

example highlights the long-term viability of ecological transitions. 

 

 ‘Sonahani’ Organic Honey in Chhattisgarh 

In Koriya District, Chhattisgarh, under district-led and KVK-supported initiatives, 20 farmers now 

manage Italian bee hives producing 30–50 kg/hive of organic honey annually. Packaged by women’s SHGs as 

“Sonahani” and sold at ₹175/300 g, they earned ₹30,000 within two months of launch. Supported by local 

biodiversity, training, extractor machines, and input seeds, the model highlights agroecological diversification and 

women’s empowerment. 

 

FPOs & Cooperative Value Addition in UP & Bihar 

Farmer Producer Organizations (FPOs) have shown statistically significant livelihood improvements. In 

Bihar, FPO households earned ~₹2,200/month more than non-FPO peers; in Gujarat, the income differential was 

~₹778/month—all from increased crop diversity, better bargaining power, and collective marketing. Additionally, 

increased crop diversity influences nutritional outcomes and women’s empowerment. 
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ICAR-CPCRI Multi-crop Model 

ICAR’s CPCRI pilot (May–June 2025) implements multi-crop plantation models (coconut + black 

pepper + banana + pineapple; arecanut + other crops), with organic waste-based trenching and bio-nutrient blends 

like Kalpa Poshak. Projected returns reach ₹10 lakh/ha, and a mere 10 additional nuts per coconut tree signal 

₹3,850 crore national revenue. Such integrated models highlight the scalability of indigenous–scientific synergy. 

 

Organic Seed Production at Nadia KVK 

At Nadia KVK in West Bengal, organic seed production of vegetables (brinjal, chilli, okra, tomato) 

yielded equivalent or higher productivity than conventional systems—e.g., brinjal seed yield: 285 kg/ha vs. 200–

300 kg/ha; okra seed weight: 64 g vs. 60–65 g. This affirms organic systems’ capacity not only to sustain 

production but also to produce inputs locally. 

 

Environmental & Socio-Economic Benefits  

 

Soil Fertility & Microbial Health 

Organic and indigenous methods enhance soil fertility through biological avenues. Vermicomposting 

boosts earthworm density (rate increases of 5–7×), yielding higher organic carbon, nutrient content, and improved 

soil porosity—yielding healthier plant growth. KVK experiments show direct correlations between organic inputs 

and soil microbial diversity, beneficial for nutrient cycles and plant resilience. 

 

Carbon Sequestration & Climate Moderation 

Systems that integrate organic matter, agroforestry, and polyculture sequester significantly more soil 

organic carbon than monoculture. Organic-rich composts enhance carbon retention and reduce greenhouse gas 

emissions (e.g., N₂O) compared to chemical fertilizers. Multi-layered farming with trees further increases 

aboveground sequestration . 

 

Biodiversity & Ecosystem Resilience 

Eco-diverse systems—combining intercropped fruits/vegetables, trees, flowering plants, and livestock—

create habitats for pollinators, predators, and soil organisms. The honey initiative in Chhattisgarh thrives due to 

abundant flora; polyculture fields support pest predators and pollinators; and cooperatives like HOPCOMS 

maintain genetic variety sourced from multiple farms. Biodiversity buffers against pests and climatic extremes 

while improving ecosystem stability. 

 

Farmer Income & Economic Stability 

Case studies across India demonstrate that organic and indigenous practices can significantly raise income: 

• KVK Vaishali: ₹150,000 increase in gross income, B:C ratio improved from 6 to 8.8. 

• Supaul: net profit nearly doubled. 

• Vermiculture entrepreneur: ₹900,000/year income and multi-state distribution. 

• Punjab high-value horticulture: ₹5–6 lakh/acre from strawberries or dragon fruit. 

• CPCRI plantation integration: ₹10 lakh/ha returns. 

• Sonahani honey: ₹30,000 in two months. 

 

Market Access & Value Chains 

Cooperatives (HOPCOMS) and FPOs reduce middlemen, improve input access, and integrate farmers into 

markets. HOPCOMS supplies institutions directly; Abhinav Club connects polyhouse crops to metro demand; 

Sonahani branding boosts rural incomes; FPOs increase negotiating power . 

Gender Empowerment & Social Equity 

Women are central to many initiatives: in the IIVR outreach, 36% participation; Lady-led SHGs pack Sonahani; 

tribal and self-help group women produce biopesticides in MP; Sabarmatee Tiki’s leadership uplifts women, 

earning national awards. FPOs linked to women’s empowerment via increased negotiating power and crop 

responsibility. 

Rural Livelihood Diversification 

Beyond crops, integrated agroecological systems offer multiple income sources. Examples include beetle 

enterprises, honey, vermicompost, bio-inputs, and agro-tourism. These reduce risk, improve resilience, and align 

with farm heritage. 

Cultural Preservation & Knowledge Continuity 

Initiatives like Sambhav, FPOs, and cooperatives preserve traditional seeds, potencies, and local food systems. 

Seed festivals, intergenerational learning, and indigenous wisdom help restore cultural identities and ecological 

ethics. 
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Policy & Institutional Framework  

 

Overview of Governmental Support 

The Indian government has instituted multiple schemes aimed at promoting organic and sustainable 

horticulture. Among these, the Paramparagat Krishi Vikas Yojana (PKVY)—launched in 2015 under the 

National Mission for Sustainable Agriculture—has served as a flagship initiative. Its cluster-based implementation 

(minimum 50 acres or roughly 20 ha per cluster) delivers subsidies of up to ₹31,000 per hectare over three years,  

covering inputs like biofertilizers, vermicompost, botanical extracts, and certification costs. PKVY is unique in 

incentivizing traditional practices through the Bhartiya Prakritik Krishi Padhati (BPKP) sub-scheme, 

supporting cow-based preparations, biomass recycling, and indigenous pest control techniques. Additionally, 

Large Area Certification initiatives fast-track transition by certifying entire tribal or desert belts in 3–6 months. 

 

Cluster-based Approach & Institutional Mechanism 

PKVY's cluster model fosters collective action, enabling economies of scale in organic input production, 

certification, and marketing. Clusters typically comprise 50–65% small and marginal farmers, with at least 30% 

women participants. The scheme is administered jointly by the Centre and State (60:40 funding, 90:10 in 

Himachal/North-East, 100% in Union Territories), and overseen by the National Centre of Organic Farming and 

PGS-India for certification. Through village-level resource persons and district/project teams, the program ensures 

localized oversight . 

 

Certification & Market Linkages 

Organic certification is a critical component of PKVY, easing market access. The programme promotes 

Participatory Guarantee Systems (PGS)—a decentralized, trust-based certification mechanism suited for local 

supply chains—alongside large-scale certification programs for contiguous organic zones. These structures help 

smallholders access premium markets, participate in government e-platforms like Jaivikkheti.in, and benefit from 

streamlined branding and packaging subsidies. 

Complementary Government Initiatives 

In parallel, other schemes bolster horticulture sustainability: 

• National Horticulture Mission (NHM) (est. 2005): provides holistic horticulture support including 

organic-friendly R&D, infrastructure, post-harvest tech, and extension services. 

• Mission for Integrated Development of Horticulture (MIDH) and National Project on Organic 

Farming (NPOF): offer financial and technical assistance tailored for organic horticulture, nursery development, 

and value chain support. 

• National Horticulture Board (NHB) manages the Cluster Development Programme to build 

geographically-specific horticulture value chains via public–private partnerships. 

Role of Krishi Vigyan Kendras & Research Institutions 

Krishi Vigyan Kendras (KVKs) are pivotal in diffusing sustainable horticulture techniques at the grassroots. 

With over 725 KVKs across India, they translate ICAR and SAU research into practice—running demos, training 

sessions, and capacity-building workshops on vermicomposting, integrated pest management, organic techniques, 

and certification processes   

Meanwhile, the Indian Institute of Horticultural Research (IIHR) and allied ICAR bodies conduct research on 

organic horticulture—spanning seed germplasm conservation, disease-resistance breeding, microbial bio-inputs, 

post-harvest tech, and mushroom as part of biomass recycling. 

 

Role of NGOs & Farmer-led Movements 

NGOs like Navdanya anchor the civil-society dimension of organic revival, managing over 54 

community seed banks, training more than 500,000 farmers, and creating fair-trade networks that link producers 

directly to consumers. Navdanya’s "Bija Vidyapeeth" serves as a learning hub where farmers exchange seeds and 

farm knowledge. Other grassroots participants—like Sabarmatee Tiki's Sambhav (Odisha) and the MP organic 

cotton initiative—serve as models for integrating ecological farming with community empowerment. 

 

Academia & Public–Private Partnerships 

Academic institutions and science-policy ecosystems play instrumental roles in driving innovations and 

market solutions. Open-access research efforts from State Agricultural Universities promote knowledge-sharing 

and agritech adaptation. Incubators funded by RKVY foster agri-startups across organic value chains—from 

digital farm advisory to bio-input manufacturing—backed by a ₹300 crore Fund via R-ABI networks. 

Collaborations between research bodies, private enterprises, and farmer collectives have successfully planted 

poly-profile value chains—e.g., Abhinav Farmers Club (polyhouse exports), HOPCOMS (market cooperatives), 

and specialized honey enterprises—bridging innovation, market reach, and institutional support. 
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Synergistic Multi-stakeholder Model 

Together, government schemes, KVK-led extension, academia, NGOs, and private partnerships create a 

synergistic ecosystem. Each stakeholder plays a defined role: policy and subsidies (government); adaptive 

research and training (KVKs, IIHR); conservation and community capacity (NGOs); innovation and market 

scalability (academia, startups, enterprises). These strengths feed into each other, enabling economies of scale, 

knowledge exchange, and market linkages for sustainable horticulture. 

 

Challenges & Mitigation  

Knowledge Gaps & Technical Barriers 

A major barrier is the knowledge gap between traditional wisdom and modern agronomic expectations. Many 

farmers lack technical understanding of dosage, timing, and efficacy of organic inputs—leading to inconsistent 

results. Extension services are overburdened; not all KVKs reach remote areas, and farmer-led succession of 

knowledge is fragmented due to generational shifts and oral memory loss. Moreover, aligning indigenous practices 

with scientific validation and scaling them across diverse agroecological zones remains complex. 

Scale & Input Infrastructure Limitations 

Organic horticulture often stumbles on scale-related constraints. Bulking and distributing organic inputs—

vermicompost, bio-fertilizers, botanical sprays—demands specialized infrastructure, which is lacking in many 

districts. Cluster-based production helps, but logistical issues in rural terrain and limited cold storage compromise 

the viability of fresh horticultural produce. Public investment in aggregation, warehousing, and localized 

processing units remains inadequate. 

Certification Costs & Market Access 

Certification is both a boon and a bottleneck. Participatory Guarantee Systems (PGS) reduces costs yet remains 

underutilized due to lack of stakeholder trust and limited alignment with export norms. Large-Area Certification 

is slow and often applies only to untouched tribal zones. Meanwhile, smallholders struggle with paperwork and 

residue testing costs—especially when exporting. Domestic market access is fragmented; retail chains favor 

conventional suppliers, leaving little reach for certified smallholder produce. 

Policy Coordination & Funding Gaps 

Scheme interconnection is suboptimal. Fragmentation occurs across PM-KUSUM, NFSM, RKVY, MIDH, 

PKVY, etc., creating overlapping mandates. Often, fund disbursements are delayed, and benefits are misaligned—

leading to underutilization of allocated budgets. Additionally, monitoring frameworks are weak; scheme 

evaluations rarely measure biodiversity outcomes or socio-ecological impacts, leaning instead toward area and 

financial metrics. 

 

Market Awareness & Consumer Demand 

Although demand for organic produce is growing, consumer awareness is uneven. Urban markets are 

fragmented, and supply chains are supply-driven. Producers often lack direct branding and market linkages; 

retailers also struggle to source regulated certified products. Online platforms exist (e.g., Jaivikkheti.in), but 

marketing support for producers—woefully limited in terms of digital literacy and branding training—undermines 

access to premium segments. 

 

Solutions to these challenges were: 

Strengthening Extension & Capacity Building 

Bridging the knowledge gap requires capacity expansion in extension services: 

• Scale up KVKs with greater staffing, digital platforms, and e-extension tools. 

• Deploy ICT-enabled advisory services for organic horticulture (e.g., app-based diagnosis, online 

training) en.wikipedia.orgagritimes.co.in. 

• Revive farmer-to-farmer programs, promote experiential learning through innovative “seed schools” and 

exchange visits. 

• Embed younger generation through vocational horticulture courses that attract rural youth. 

 

Infrastructure & Cluster Empowerment 

Certification Reform & Market Integration 

Certification must be more inclusive: 

• Simplify and expand PGS-India with digital traceability to match global buyer expectations. 

• Subsidize residue testing and paperwork for smallholders. 

• Strengthen Farmer Producer Organizations (FPOs) by linking them to corporate buyers and institutional 

procurement (government schools, hospitals). 

• Encourage partnerships between FPOs and e-market platforms, plus consumer-facing branding 

campaigns highlighting origin stories and environmental benefits. 

https://en.wikipedia.org/wiki/Participatory_Guarantee_Systems?utm_source=chatgpt.com
https://agritimes.co.in/horticulture/govt-promoting-organic-food-under-paramparagat-krishi-vikas-yojana?utm_source=chatgpt.com
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Policy Integration & Monitoring 
To avoid duplication and enhance accountability: 

• Form an inter-ministerial "Organic Horticulture Council" for coordinated horticulture roadmap. 

• Implement outcome-based funding—link subsidies with ecological indicators like soil health, 

biodiversity, water-defined metrics. 

• Use geo-tagging and blockchain traceability to link farm practices with outcomes and market premium 

tracking. 

 

Consumer Engagement & New Market Channels 

Boost market demand through exposure: 

• Launch national campaigns, certifications (e.g., “India Organic Horticulture”), and inclusion in public 

procurement. 

• Expand online farmer–consumer platforms with training in packaging, branding, certification. 

• Promote organic farm tourism and awareness tours to connect consumers with growers, building trust 

and premium demand. 

 

Research & Innovation Support 

To evolve indigenous–scientific synergy: 

• Fund R&D for region-specific organic horticulture: crop strains, biofertilizers, pest biocontrol. 

• Foster public–private incubators for agritech, input ventures, post-harvest tech . 

• Encourage open-access publishing by SAUs to widely disseminate best practices arxiv.org. 

• Create demonstration farms within clusters combining tradition with innovation, supported by ICAR and 

KVKs. 

 

Financing & Risk Mitigation 

Financial stress deters adoption. Solutions include: 

• Linked credit through FPOs, interest-free loans for certification and infrastructure. 

• Subsidized insurance for organic crops via PMFBY. 

• Outcome-based payments for carbon sequestration and ecosystem services. 

• Grants to village-level bio-input manufacturers. 

 

Gender and Youth Inclusion 

Finally, inclusivity drives sustainability: 

• Allocate roles specifically for women-driven SHGs in bio-input production and marketing. 

• Offer training for rural youth in digital agriculture, marketing, and agri-entrepreneurship. 

• Provide scholarships to women and youth in seed conservation and horticulture courses. 

 

Challenge Strategy 

Knowledge Gaps Strengthen KVKs, ICT, e-learning, farmer schools 

Infrastructure & Scale Cluster input hubs, FPO-managed logistics 

Certification Costs Boost subsidized PGS and digital traceability 

Policy Fragmentation Centralized coordination, outcome-based funding 

Market Access Branding, procurement, digital platforms 

Research Region-specific R&D, open-source knowledge 

Finance & Risk Credit, insurance, ecosystem payments 

Inclusivity Support women/youth through tailored programs 

 

Addressing these challenges with integrated, stakeholder-driven, and evidence-based solutions can 

unlock the full potential of indigenous knowledge and organic horticulture. Through synergistic action—spanning 

capacity, capital, markets, research, and inclusivity—India can transform its horticultural landscape into a 

resilient, equitable, and ecologically regenerative system that honors tradition and sustains future generations. 

 

II. Conclusion 
Reviving indigenous knowledge and organic practices in Indian horticulture is not just an agricultural 

imperative—it is an ecological, cultural, and developmental necessity. Traditional methods, long sidelined in the 

rush toward chemical-intensive farming, are now receiving renewed attention due to their resilience, 

environmental friendliness, and cost-effectiveness. Practices such as seed saving, biofertilizer use, 
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vermicomposting, and natural pest deterrents not only ensure soil and crop health but also preserve biodiversity 

and rural livelihoods. Government initiatives like the Paramparagat Krishi Vikas Yojana and Bhartiya Prakritik 

Krishi Paddhati provide essential policy scaffolding for this transition. These schemes, especially when 

implemented through the cluster approach and Participatory Guarantee Systems (PGS), have empowered 

thousands of small and marginal farmers. However, implementation gaps, limited infrastructure, certification 

challenges, and fragmented market access continue to hinder large-scale adoption. 

Moreover, the role of Krishi Vigyan Kendras (KVKs), NGOs, and academia cannot be overstated. These 

actors bridge knowledge divides, catalyze innovation, and provide the field-level support necessary for ecological 

farming to thrive. Yet, there remains an urgent need to integrate these systems under a unified policy umbrella 

that ensures coherence and sustainability. A forward-looking strategy must address technical, economic, and 

institutional barriers by investing in decentralized input systems, region-specific research, farmer training, and 

digital platforms that link producers directly to consumers. Additionally, policy reform should embrace ecological 

indicators, such as biodiversity and soil health, as success metrics—beyond just yield and area under cultivation. 

India stands at a crossroads where its ancient horticultural wisdom, if backed by modern science and inclusive 

institutions, can lead the world in sustainable agriculture. By empowering communities, protecting indigenous 

knowledge, and mainstreaming organic practices, the country can set a global precedent for an agriculture system 

that is both regenerative and resilient. 
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