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Abstract  

Introduction: India holds one of the richest repositories of medicinal plant diversity in the world, with around 

7,500 species (44% of its flora) used for therapeutics. The escalating demand has led to unsustainable wild 

collection practices and poses a serious threat to long-term availability. The cultivation of these plants remains 

limited due to challenges such as inadequate research, weak infrastructure and policy gaps. There is a pressing 

need for a sustainable, ecologically responsible model of medicinal plant cultivation. 

Methods: This paper explores the ancient principles of Vrikshayurveda, an Indian system of plant science, 

and evaluates its compatibility with modern organic agricultural practices. A qualitative analysis is conducted 

through literature review and discussions with experts and farmers. 

Results: The comparative analysis reveals a biochemical congruence between Vrikshayurveda formulations 

and modern organic inputs. Stakeholder interactions identified economic viability and the soil transition 

period as key barriers to implementation. 

Conclusion: The integration of Vrikshayurveda and organic methods presents a viable pathway to sustainable 

medicinal plant cultivation in India. This paper provides insights into field-level realities and practical aspects 

of the current organic farming landscape, helping bridge the gap between theory and on-ground 

implementation.  
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_______________________________________________________________________________________ 

1. Introduction 

The efficacy of an Ayurvedic formulation is linked to the quality of its raw materials. Acharya Charaka, in 

the Vimana Sthana, emphasizes Desha Sampat (excellence of land) and Kala Sampat (excellence of season) 

as non-negotiable prerequisites for the therapeutic potency (Veerya) of herbs. However, the agricultural 

landscape has shifted drastically since these texts were written. The Green Revolution paradigm, while 

successful in boosting food security through high-input chemical farming, has inadvertently degraded soil 

health[1]. 

This shift presents a critical situation for the Ayurveda sector as the medicine itself risks becoming a source 

of toxicity due to pesticide residues and heavy metal accumulation. While chemical farming may increase the 

vegetative biomass of medicinal plants, it often fails to ensure the optimal concentration of bioactive 

principles, leading to a crisis of hidden hunger in the very herbs used for healing[1]. 

In this context, Vrikshayurveda emerges not merely as ancient agriculture, but as a specialized branch of 

Ayurveda treating the plant as a living entity with its own Dosha and Dhatu physiology. Classical treatises 

like Surapala’s Vrikshayurveda offer a framework for soil health and plant immunity that aligns with the 

modern need.  

This study aims to bridge the gap between tradition and modernity. Initially, a literature review was 

conducted to delineate the foundational principles and formulations of Vrikshayurveda. Subsequently, through 

consultations with subject matter experts, these ancient concepts were analyzed to identify their comparable 
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modern organic equivalents. Through qualitative interactions with experts and farmers, the study assesses on-

ground realities, highlighting specific agronomic and economic challenges faced in the field and proposes  

solutions for the sustainable production of  Ayurvedic raw materials. 

2. Methodology 

The study was conducted in three phases: 

2.1. Phase I: Literary Review- The classical text Surapala’s Vrikshayurveda, translated by Nalini Sadhale[2], 

was reviewed to identify principles. In parallel, a review of contemporary research articles was conducted to 

determine whether the principles outlined in Vrikshayurveda have been scientifically tested.  

2.2. Phase II: Comparative Analysis -The classical formulations identified in Phase I were discussed with 

the expert panel to gain insights into their potential modern analogues and functional parallels. 

2.3. Phase III: Field Interactions- Qualitative data was gathered through semi-structured interactions with a 

diverse panel of stakeholders to assess field-level feasibility. The expert panel included: 

• Senior Botanist: Expert in medicinal plant biotechnology with 28 years of research experience. 

• Estate Manager: Managing cultivation for a GMP-certified Ayurveda drugs manufacturing company. 

• Department Head: Raw Material Collection Department of a GMP-certified Ayurveda 

manufacturing unit. 

• Organic Farmers: Farmers using sustainable farming practices. 

3. Observation and results 

3.1. Evidence from Contemporary Scientific Studies A review of existing literature corroborates the 

foundational principles of Vrikshayurveda, particularly in fermentation biochemistry and soil microbiology. 

The fermentation in Kunapajala breaks down complex proteins into simple low-molecular-weight products, 

making nutrients rapidly bio-available to plants[3]. Furthermore, comparative field trials have documented that 

plots treated with these Vrikshayurveda-based formulations exhibit significantly higher soil organic carbon 

and microbial biomass compared to conventional chemical farming[4]. 

3.2. Comparative Analysis of Vrikshayurveda and Modern Organic Science -The study identified 

similarities between the ancient protocols of Vrikshayurveda and modern organic agronomy. In the domain 

of soil nutrition (Posana), the classical text Surapala’s Vrikshayurveda details the preparation of Kunapajala, 

a liquid manure derived from fermented animal matter. This formulation mirrors the biochemical mechanism 

of modern Fish Amino Acid (FAA), as both utilize anaerobic fermentation to produce pre-digested bio-

available nitrogen and peptides for rapid plant uptake[5]. Similarly, the ancient practice of using Tandulodaka 

(rice wash water) correlates with modern Fermented Rice Water, serving as a rich culture of lactobacilli and 

B-vitamins that enhance soil microbial activity[6]. Furthermore, the classical recommendation of filling 

planting pits with cattle bones and cow dung finds its direct modern equivalent in the application of Bone 

Meal which provide a sustained release of phosphorus essential for root development[7]. 

Regarding plant protection (Taru Raksha), the text prescribes the application of Oil Cakes (Pinyaka) to destroy 

subterranean pests. This is chemically analogous to the modern use of Neem Oil Cake, which disrupts the life 

cycle of soil-borne nematodes and pathogens[8]. Finally, for seed treatment (Bija Samskara), the application 

of Plant Ashes (Bhasma) recommended in Vrikshayurveda aligns with the modern use of Plant Ash Spray, a 

primary source of Potash (K) used to strengthen cell walls and improve drought resistance[9]. 

3.3. Field Constraints and Strategic Solutions Qualitative interactions with the expert panel highlighted 

critical barriers to the field-level implementation of these principles. Economically, farmers identified the 

high cost of certified organic inputs and market volatility as primary deterrents. To address this,experts 

proposed incentivizing decentralized bio-composting units utilizing Ayurvedic plant residues and establishing 

minimum assured prices linked to institutional buyers. Technically, the "Soil Transition Period" characterized 

by an initial yield drop during the conversion from chemical to organic methods was a major concern. Experts 

recommended mitigating this through government-sponsored "Transition Subsidies" and agro-climatic zone-

specific field trials. Logistically, to resolve the supply-demand imbalance, the stakeholders suggested 
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implementing AI-driven demand forecasting and promoting forward contracts directly with Ayurveda 

wellness industries to secure consistent market access for farmers. 

 

4. Discussion 

The observations from this study suggest that Vrikshayurveda may function not merely as a collection of 

rituals but as a system likely rooted in the empirical observation of biological laws. The comparative analysis 

indicates that ancient seers possessed a sophisticated understanding of plant physiology and microbial 

dynamics, effectively creating an early form of biotechnology tailored to local resources. 

4.1. Bio-Rationality of Fermented Manures- The biochemical congruence between Kunapajala and modern 

Fish Amino Acids (FAA), as noted in the comparative analysis, offers a plausible biological explanation for 

the utility of ancient formulations. The release of proteolytic enzymes during anaerobic fermentation 

highlighted in the literature review suggests a mechanism of protein hydrolysis.Unlike synthetic fertilizers 

that provide nitrogen in mineral form, these fermented inputs deliver pre-digested peptides and amino acids. 

This likely reduces the metabolic energy cost for plant assimilation, potentially allowing crops to redirect 

energy toward immunity and growth.  

4.2. Mitigating the Soil Transition Period- A critical concern raised by stakeholders was the potential yield 

loss during the transition from chemical to organic farming. The biological properties identified in this study 

may offer a technical solution to this economic challenge. The microbial consortia (Rhizobium, Azotobacter) 

and bio-available nutrients found in Vrikshayurveda formulations could act as bio-priming agents. By helping 

to restore the soil microbiome, these inputs might shorten the soil transition Period, thereby mitigating the 

financial risk that farmers identified as a primary deterrent. 

4.3. Scalability and Circular Bio-Economy While the text prescribes specific animal by-products, the 

experts raised valid concerns regarding cost and hygiene. However, the scientific principle remains 

transferable. The similarity between ancient ingredients and modern fishery/slaughterhouse by-products 

suggests that the essence of Vrikshayurveda can be preserved using industrial waste streams. This 

interpretation transitions the practice from a farm-based ritual to a Circular Bio-Economy model, where 

organic waste is upcycled into agricultural inputs. This aligns with the panel's recommendation for 

decentralized bio-composting units. 

4.4. Policy and Market Integration- The disconnect between high-value global markets and local farming 

realities, as noted by the experts, underscores a gap in policy. Currently, organic certification standards often 

prioritize Western inputs. Integrating validated Vrikshayurveda protocols into the National Programme for 

Organic Production (NPOP) would not only recognize Indian Knowledge Systems (IKS) but also help 

standardize Transition Subsidies. Furthermore, the proposed use of AI-driven demand forecasting could help 

stabilize the market volatility mentioned by farmers, creating a more predictable ecosystem for Ayurveda-

compliant raw materials. 

5. Conclusion and recommendations 

The study establishes that Vrikshayurveda is not merely an archival relic but a sophisticated, bio-rational 

system of ecological agriculture. The comparative analysis validates that ancient formulations like 

Kunapajala and Bija Samskara are scientifically congruent with modern innovations such as protein 

hydrolysates and bio-priming, offering a viable solution to the Toxicity Paradox in medicinal plant cultivation. 

However, the revitalization of this knowledge system requires a strategic transition from theory to field-level 

implementation. To achieve this, it is imperative to establish robust direct market linkages that connect 

farmers to institutional buyers, thereby eliminating intermediaries and ensuring consistent demand. This 

economic security must be reinforced by a premium pricing policy, which compensates farmers for the labor-

intensive nature of organic practices and prevents reversion to chemical farming. 

Furthermore, it is recommended that the cultivation model itself evolve by adopting three-tier cropping 

systems that mimic natural forest ecosystems to maximize land efficiency. Critically, the broad adoption of 

these sustainable cultivation protocols is essential to reduce the commercial pressure on wild habitats. By 
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shifting the supply chain from wild extraction to organized organic farming, we can preserve the genetic 

diversity of endangered species while ensuring a standardized supply for the industry. 
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