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Executive Summary 
 

This study examines how Traditional Ecological Knowledge (TEK)–integrated agricultural 
practices function in peri-urban1 Delhi through a dual research design: 
 

1. A four-year autoethnographic case study of Saraf Farms, and 
2. Semi-structured interviews with four small-scale farmers operating in similar 

agronomic and market conditions. 
 
TEK is the ancient wisdom developed through long-term interaction between communities 
and their environments, which are largely orally transmitted and under-documented. In the 
Indian agricultural context, it is characterised by soil fertility building, reliance on biological 
and farm-made inputs (with natural ingredients), biodiversity-based approaches to pest and 
disease management, and seasonal or lunar patterns that guide planting and application 
schedules.  
 
For farmers, the application of TEK-integrated practices in their farming ensures the 
longevity of soil health. In the peri-urban context, which can be marked by degraded urban 
soils, it provides a means to regenerate the soil. Moreover, for small-scale farmers, adopting 
these practices can open pathways to diversified livelihood opportunities. Through my four 
years of farming, I have found that in a megacity like Delhi, residents are willing to pay a 
premium for produce organically grown, driven by associated health benefits and lifestyle 
choices.  
 
At Saraf Farms, TEK operates as a soil-first, biologically driven system built on organic 
matter, microbial amendments (including a 14-culture inoculant mix), cow dung application, 
intercropping, and bio-stimulants like Jeevanmrit (fermented mix of cow urine, dung, 
chickpea flour, and jaggery). Soil tests from 2021–2024 indicate increasing organic carbon, 
improved nutrient availability, and gradually declining pH, suggesting enhanced soil health 
over time. However, yield responses to organic amendments were slow and highly sensitive 
to climatic fluctuations. Extreme rainfall and heat in 2024 delayed fruiting by nearly one 
month, revealing that TEK enhances long-term resilience but cannot eliminate short-term 
climate risk, especially for high-value horticulture such as strawberries. 
 
Interviews with farmers in the same geographical region (South Delhi) showed a shared 
philosophical commitment to soil regeneration, low-input systems, and chemical-free 
growing, even when farmers used different terminology or hybrid systems. Across farms, 
TEK was not understood as a formal category but rather as locally adapted, orally transmitted 
knowledge, which included cow dung composting, Jeevanmrit, crop rotation, trap cropping, 
botanical extracts, and green manuring. Farmers valued TEK for improving soil, reducing 
chemical dependency, and meeting rising urban demand for “clean” produce, but they also 

 
1 An area characterized by urban-rural mix 
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identified major constraints: labour intensity, high labour costs in peri-urban zones, 
groundwater depletion, yield uncertainty, and climate volatility. 
 
An important finding of this master’s project is the rise of agritourism as a stabilising 
economic strategy. All farms, including Saraf Farms, rely on activities such as U-pick 
strawberry harvesting, workshops, community brunches, and Community Supported 
Agriculture (CSA) or “farmlet” models to diversify income and engage consumers. 
Agritourism strengthens the trust between the grower and consumer, enhances transparency 
of production methods, and increases economic diversification for farmers. In peri-urban 
Delhi—bustling with approximately 35 million people—agritourism emerges as a critical 
interface between farming and urban consumer expectations.  
 
Three broader conclusions emerge: 
 

• First, TEK-based systems offer a viable ecological pathway for rebuilding degraded 
peri-urban soils, but require time, documentation, and scientific support to validate 
long-term impacts. 

• Second, adoption of TEK is shaped as much by market structures and labour 
dynamics as by ecological benefits. 

• Third, the sustainability of small-scale peri-urban farms relies on both ecological 
diversification (soil, crops, microbes) and economic diversification (direct sales, 
agritourism, CSA models). 

 
This research demonstrates that TEK is a dynamic, adaptive knowledge system evolving with 
climate stress, urban demand, and farmer experiences. Strengthening farmer knowledge 
networks, promoting crop diversification, and developing a state-level agritourism policy for 
Delhi could significantly reinforce the ecological and economic foundations needed to sustain 
TEK-integrated agriculture in India’s rapidly urbanising landscapes. 
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1. Introduction 

 
We have all heard the phrase ‘treat your body like your temple’, but what if I suggest that the 
soil is as living as the body, breathing in shifting patterns–– ever adapting to the change of 
weather, the seasons, and years. Pedologist Hans Jenny proposes that there are five or 
possibly six soil-forming factors: climate, biota, terrain, time, initial material, and human 
management (Jenny, 1941). The initial material is typically the underlying rocks that soils 
inherit their physical and chemical characteristics from; just as human genetics determines 
the basic composition of our bodies, engendering our strengths, predispositions, and 
vulnerabilities. He further states that soils change with time and undergo a process of 
“evolution”(Jenny, 1941). Humans also go through a complex process of evolution through 
time.  
 
Soil can be classified as a living entity owing to the presence of a multitude of microflora, 
including actinomycetes, algae, bacteria, and fungi (Riaz et. al. 2020). It is estimated that a 
billion microorganisms exist in 1 g of fertile soil, the majority of which are beneficial for 
agriculture (Riaz et. al. 2020). There are more species of organisms in the soil than there are 
aboveground, which are for the most part invisible to the naked eye (SSSA, 2015). 
Microorganisms in the soil are similar to other living beings, for they too have waste 
products. Some of this waste acts as a “glue” that helps individual sand, silt, and clay 
particles to stick together, creating soil structure (SSSA, 2015).  
 
Working with soils over the years has made me think of them as a system mirroring the 
human body. Ayurveda2 prescribes that balance is achieved through nourishment that works 
with the body’s natural systems–using natural remedies to heal, whereas modern allopathy 
prescribes external intervention. The use of Traditional Ecological Knowledge (TEK) in 
agriculture is similar to the concept of Ayurveda, where we work with the internal systems 
within the soil by applying naturally derived amendments rather than relying on synthetic 
inputs. TEK relies on local knowledge, which encompasses the wisdom, practices, and 
insights developed over generations by communities living in specific environments (Roohi 
et. al., 2025). The reliance on farming practices that dates back to generations in the Indian 
subcontinent, which is largely undocumented and orally transmitted, is referred to as 
Traditional Ecological Knowledge (TEK) in the agricultural context in this study.  
 
In agriculture, TEK includes “indigenous farming methods, ecological observations, and 
adaptive strategies suited to local conditions” (Roohi et. al., 2025). Local knowledge 
strengthens resilience by relying on indigenous crops (using drought and disease-resistant 
varieties) and systems that are suited to local climates, such as integrating mixed cropping 
systems (Reid and Vogel, 2006). Traditional knowledge-based practices that are rooted in soil 
conservation techniques, such as crop diversification, inter-cropping, and mixed-cropping, 

 
2 “Ayurveda is a whole-body (holistic) system of medicine that began in India more than 3,000 years ago. 
Ayurveda means the study of life. It takes a natural approach to all aspects of health and well-being.” (John 
Hopkins medicine) 
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can enhance soil health, water use efficiency, and biodiversity conservation in agriculture 
(Ishtiaque et. al., 2021). 
 
In India, natural farming has been practiced for eons. It is a way to maintain the natural 
balance in the soil by the use of natural manures and other cow waste (dung and urine) based 
liquid organic biofertilizers, which increase the microbial count in the soil. The cow has been 
an integral part of Indian life and culture for millennia (Raut and Vaidya, 2018). The benefits 
of products from cows have been extensively discussed in the fields of agriculture, the 
environment, health, and spiritual development (Raut and Vaidya, 2018). Local farmers in 
different geographical areas employ techniques unique to their area, which are often prepared 
using cow dung, cow urine, and other naturally found ingredients. These formulations aim at 
improving soil health and increasing production sustainably (Reddy et al. 2021). Jeevamrit is 
one such formulation, which is a natural farming wonder that meets plant nutritional needs 
and helps with pest control. It promotes biological activity in the soil, making nutrients 
available to plants.  
 
Jenny (1941), in his great little book, writes that humans tend to set into action “an entirely 
new series of soil processes” that can be detrimental or beneficial. Intensive agriculture in dry 
climates often relies on irrigation and causes fundamental changes in the natural balance of 
the soil. If the irrigation water is pure (and the groundwater table is low), the soil can stay 
healthy. However, irrigated water is often laden with salts. Crops can exacerbate salty soils by 
taking up water to the exclusion of salts (Jenny, 1941).  
 
Soil degradation is a major limitation in achieving high crop yields, which is further 
exacerbated by the use of pesticides and chemical fertilizers. In an interview, soil researcher 
Rick Haney highlights how reliance on chemical-dependent farming takes away from the 
performing capacity of the soil biology, thus destroying the functionality of the soil 
(interview transcript cited in Shiffman, 2017). This acts as a loop, wherein the farmer relying 
on synthetic fertilizer will continue to feed more and more of it to the soil just to keep 
growing a particular crop. Haney equates pesticides with chemotherapy drugs used for 
cancer. Pesticides and fungicides kill the good and the bad bugs. In the case of fertilizers, he 
adds that high nitrogen inputs are destroying the carbon in the soil as the microbes use up the 
extra nitrogen and “really tear” the carbon out, creating excessive carbon dioxide rather than 
sequestering it in the soil, which is the reason why we need more carbon in the soil 
(Shiffman, 2017).  
 
Chemical fertilizers are formulated with known quantities of macro-nutrients (nitrogen, 
phosphorus, potassium) and micro-nutrients. Heavy use of such fertilizers increases and 
accelerates soil acidification and groundwater contamination, which reduces the immunity of 
plant roots and makes them prone to diseases, for which one has to rely on pesticides 
(ChunLi et. al., 2014). An eco-friendly and cost-effective alternative is bio-fertilizer, which 
increases the productivity of the soil sustainably by fixing nitrogen, solubilizing and 
mobilising phosphate, and promoting rhizobacteria (Bhat et. al., 2010). Biofertilizers act as a 
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soil conditioner by increasing organic matter in the soil, thereby improving soil structure and 
increasing soil water retention capacity (Riaz et. al., 2020).  
 
Not only is the cost of chemical fertilizers increasing, but also the risk of soil degradation. 
Application of TEK-based natural farming techniques like Jeevamrit, which is a biofertilizer 
in itself, offers a cost-effective solution for small-scale farmers.  
 
As per the study by Thakur et. al. (2025), application of Jeevamrit promotes biological 
activity in the soil, makes nutrients available to the crop, improves soil aeration, and 
enhances soil biomass. The researchers from the same study also found that the application of 
biofertilizers increases soil microbes like bacteria and fungi. These microbes secrete 
extracellular enzymes such as phosphatases, which play an important role in the soil matrix 
as biotic enzymes (Thakur et. al., 2025). For example, the study states (Thakur et. al., 2025), 
phosphatase enzymes transform P from non-available, organically bound forms into 
phosphate ions that can be further absorbed by plants and microorganisms. Simply put, bio-
stimulants or bio-fertilizers convert unavailable forms of N, P, and K into plant-available 
forms. 
 
For farmers, the application of TEK-integrated practices in their farming ensures the 
longevity of soil health. In the peri-urban context3, which can be marked by degraded urban 
soils, it provides a means to regenerate the soil. Moreover, for small-scale farmers, adopting 
these practices can open pathways to diversified livelihood opportunities. Through my four 
years of farming, I have found that in a megacity like Delhi, residents are willing to pay a 
premium for produce organically grown, driven by associated health benefits and lifestyle 
choices.  
 

1.1. Research question and significance 

 
This paper attempts to answer two research questions:  

• Primary Research Question: How is Traditional Ecological Knowledge (TEK) 
integrated in strawberry production in a small-scale family-run farm in a peri-urban 
location of Delhi? 

• Secondary Research Question: How is TEK-integrated regenerative agriculture 
perceived and adapted by small-scale farmers from the same region?  

 
Through a four-year case study of Saraf Farms (a small-scale 3-acre, family-run farm in 
South Delhi), I attempt to answer the primary question, while the second is investigated 
through qualitative interviews with four small-scale farmers in the region. Thus, the research 
will be split into two parts: Part A (will focus on the case study farm) and Part B (will focus 
on insights derived from conversations with other farmers in the same geographical region). 
 

 
3 An area characterized by urban-rural mix 
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This paper explores the relevance of embracing Traditional Ecological Knowledge (TEK) 
integrated agricultural practices and their impact on soil health in the increasingly 
industrialized agriculture industry of India. It aims to link the indigenous knowledge of 
farming practices with the modern science of agriculture. It explores the possibility of 
regenerating the soil ecosystem using the ancient, resource-conserving practices of applying 
bio-stimulants such as Jeevamrit and microbial mixes, and cow dung application. This 
research is an account along the way rather than a definitive conclusion. 
 
This study is important for multiple stakeholders, including small-scale peri-urban farmers. 
For policymakers and sustainability practitioners, it adds important insight into the increasing 
dialogue around regenerative agriculture, offering context-specific insights into scaling up 
TEK-informed practices.  It is an attempt to document a largely under-documented practice 
that is often orally transmitted. As a practitioner and researcher, this paper is both a reflection 
and a translation–turning experience and learnings from the farm into academic 
understanding so that indigenous, under-documented approaches to farming are not as likely 
to be dismissed by virtue of being outdated, but can be recognized as essential knowledge 
systems adaptable to modern challenges. 
 

1.2. Defining Traditional Ecological Knowledge (TEK) 

 
A clear distinction between Traditional Ecological Knowledge (TEK) and organic agriculture 
is essential for interpreting the findings of this research. Although these terms may appear 
conceptually aligned, they reflect different origins, purposes, and modes of practice. TEK is a 
knowledge system, whereas organic agriculture is a regulatory framework. Much of the 
existing literature treats them separately, yet in India’s small-scale farming landscape, they 
often intersect. This project uses the term TEK intentionally to capture the cultural, 
ecological, and experiential dimensions of farming practices at Saraf Farms and among the 
interviewed farmers. These systems cannot be fully described through the vocabulary of 
“organic,” which is grounded in certification protocols rather than lived agronomic 
knowledge. 
 
For this project, TEK refers to place-based ecological knowledge developed through long-
term interaction between communities and their environments. In the Indian agricultural 
context, it is characterised by soil-first fertility building, reliance on biological and farm-
made inputs, biodiversity-based approaches to pest and disease management, and seasonal or 
lunar patterns that guide planting and application schedules. These practices have historically 
been transmitted orally and learned through observation, repetition, and memory. They are 
deeply embedded in cultural traditions and do not rely on formal documentation, external 
inputs, or institutional oversight. Examples at Saraf Farms include the preparation and 
application of Jeevamrit, the use of aged cow dung as a foundational soil amendment, 
intercropping strategies, trap cropping with mustard, green manuring, and microbial 
inoculation to enhance nutrient cycling. These actions reflect an ecological worldview in 
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which soil is treated as a living and responsive system, shaped by relationships among plants, 
microbes, water, and climate. 
 
In contrast, organic agriculture is defined by regulatory and market frameworks. Organic 
systems are governed by what they prohibit, such as synthetic fertilizers, pesticides, and 
genetically modified organisms. Certification requires documentation, inspections, and 
compliance with national or international standards. Although organic farming may 
incorporate biological or traditional practices, it does not necessarily reflect local ecological 
knowledge or cultural heritage. Organic farmers may rely on commercially purchased organic 
inputs and may not employ biodiversity-based nutrient cycling or indigenous formulations. 
As a result, organic agriculture can exist without TEK, and TEK can exist without organic 
certification. 
 
This distinction explains why TEK is the more appropriate term for this study. The practices 
at Saraf Farms are not rooted in organic certification protocols, nor were they designed to 
meet market premiums associated with organic labels. Instead, they emerge from oral 
knowledge passed through family practice, ecological observation, and adaptation to semi-
arid climatic conditions. TEK captures the epistemological foundation of these practices: 
experiential learning, cultural continuity, and a holistic understanding of farming systems. 
Using the term TEK rather than organic also allows this research to engage with the broader 
literature that situates indigenous and traditional knowledge systems as critical to climate 
resilience and agroecology. 
 
To visually clarify the conceptual relationship between TEK and organic agriculture, this 
project includes a simple Venn diagram illustrating their areas of overlap. TEK encompasses 
oral knowledge, cultural lineage, place-based adaptation, farm-made inputs, and a view of 
soil as living. Organic agriculture encompasses certification protocols, market standards, 
regulation of inputs, and external audits. Their shared zone includes chemical-free 
production, composting, ecological pest control, mixed cropping, and a focus on soil health. 
This visual distinction demonstrates that although the two systems share certain agronomic 
practices, they are not interchangeable. TEK provides the cultural and ecological foundation 
for many regenerative practices observed in this study, while organic agriculture represents 
one possible institutional expression of these principles (See Fig. 1). 
 
By clearly defining TEK and distinguishing it from organic agriculture, this project addresses 
conceptual ambiguity and situates the case study and interview findings within a precise 
analytical framework. It acknowledges the cultural richness of TEK while recognising the 
regulatory specificity of organic farming, allowing for a more accurate interpretation of how 
farmers in peri-urban Delhi integrate ecological knowledge into their growing systems. 
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Figure 1: Illustration of differences and overlap between TEK and Organic Agriculture 

 

1.3. My story and relation to the case study farm (Saraf Farms) 

 
I came to the farm long before I knew about regenerative agriculture. It was started by my 
family during the pandemic (2021) with a simple vision: to eat clean and grow organically. 
Our growing philosophy was beyond the extractive mindset, rather it was rooted in honouring 
the billions of beings in the soil that support life and sustain other living beings as ourselves, 
by providing us with nutritious produce. What started out of passion for my family, slowly 
turned into Delhi’s first strawberry farm, where our patrons look forward to being back every 
winter to pick their own strawberries.  
 
Saraf Farms continues to be a learning laboratory for me. Though more than a site for 
research, it is a place where I learned to observe, listen and surrender. Observe the ever 
changing cycles of the growing seasons, listen to the challenges that arise and surrender to 
nature. My relationship with the farm evolved through quiet, grounded, and physical 
moments such as watching dew settle on strawberry leaves early in the morning, kneeling and 
sowing strawberry saplings season after season, waiting for winters to arrive to witness a 
blooming harvest, and learning that growing nurtures the soul before bearing any kind of 
fruit.  
 
At the farm, I discovered that microbes have unique cycles of their own, plants are receptive 
to tenderness and human labor, and weather can humble even the best prepared farmer. I thus 
share both an intimate and instructive relationship with the farm. It is the ground that has 
grounded my learnings, which evolved to become the site of my data collection. It showed 
me that Traditional Ecological Knowledge is not more than just a utopian idea––it stems from 
a kind of ecological intelligence that modern agriculture tends to overlook. Through this 
research, I attempt to honour this intelligence by documenting practices that would have 
otherwise been orally transferred. My hope is to tell a story that weaves soil, people and 
knowledge systems that stand in tandem with tides of nature. I want to document it as an act 
of preservation––a way to give voice to traditions that have long sustained communities. 
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2. Methodology  

2.1. Research approach 
 
This study is grounded in qualitative research. Engaging with qualitative research is not just a 
methodological choice but a commitment to exploring something of the depths of social 
phenomena, enabling researchers to begin to connect with the subjective experiences of their 
subjects (Lim, 2024). Thus, qualitative research opens our ability to understand the depths 
and helps us begin to connect with the subjectivity that is within us all 
 
This methodology is constructive or interpretive (Lim, 2024), aiming to unveil the “what,” 
“why,” “when,” “where,” “who,” and “how” (or the “5W1H”) behind social behaviors and 
interactions, rather than merely quantifying occurrences. Recognising that reality is partly the 
construction between researcher and participant, qualitative methods endeavour to foster a 
more context-rich understanding, yielding insights that resonate with the experience of 
individuals, while maintaining academic integrity with a methodological underpinning, 
procedure, and rigor (most notably the trustworthiness criteria of credibility, dependability, 
confirmability, and transferability) (Lim, 2024).  
 
This project employs a qualitative autoethnographic case study approach that combines 
firsthand observation and semi-structured interviews. The first component focuses on Saraf 
Farms, my family's three-acre organic strawberry farm in Dera Mandi, South Delhi, where I 
have worked as both a practitioner and a researcher. The second component broadens this 
research to include insights from other farmers practicing in the same geographical region 
(South Delhi) in order to better understand how Traditional Ecological Knowledge (TEK), 
regenerative farming, and agritourism are understood, adopted, and implemented. 
 
This design was chosen since both TEK and agritourism rely on experiential and place-
based knowledge. A qualitative method helps me to capture some of the nuances of these 
connections, such as how farmers foster meaning and livelihood from the land, as well as 
how their farming philosophy shapes their relationship with visitors and the broader 
community. Quantitative data alone would not have shown the social and cultural processes 
that underpin these systems. The study situates individual farming experiences within 
the larger discourse of regenerative agriculture by combining autoethnographic information 
from Saraf Farms and interviews from the broader network. 
 

2.2. Researcher positionality  

 
My position as a researcher is embedded in my identity as a practitioner. This inquiry 
originates from my firsthand experience implementing TEK on my family’s strawberry farm. 
The data informing the first part of the research question, focusing on soil health, has been 
collected by my farm team over four years of practice. The second part of the question arises 
from this embedded experience. My own journey with TEK and strawberry farming sparked 
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an inquiry into the perspectives of the wider farming community–how neighbouring farmers 
perceive and engage with regenerative agriculture practices that are conceptually aligned with 
TEK. 
 
This uniquely positions me to be an insider-outsider. My experiences position me as an 
insider whose research will be informed directly through her practice. However, I may view 
TEK with biases towards being inherently beneficial in regenerative farming, shaped by the 
positive experiences at Saraf Farms. To address this, I have practiced reflexivity in coding 
interviews and deliberately seek perspectives of farmers who have chosen not to adapt these 
methods or encountered difficulties in doing so for commercial farming. This positions me to 
be an outsider, in the shoes of an academic researcher trained in environmental management 
at Duke University. This position of an insider-outsider enabled me to reach out to the 
broader farming community with credibility and helped me situate their experiences in 
broader discourses of regenerative agriculture. 
 
Furthermore, as an insider by virtue of having worked on the land myself, I am well-versed in 
shared vocabulary, which may have improved the data quality in interviews. However, while 
I share the context of peri-urban cultivation and understand the practical realities of farming, 
I can also be perceived as a competitor to the farmers I interviewed. This positionality could 
influence how openly other farmers share their experiences with me, especially regarding 
their yields and strategies they perceive. Thus, by bringing forth my outsider positionality, 
rather than assuming trust, my research interviews were designed to emphasize the 
objectives, confidentiality, and non-commercial nature of the work.  

3. Introduction to Saraf Farms (Case Study Farm) 

 
Saraf Farms is a family-run farm located in the heart of South Delhi in Dera Mandi, and the 
primary location for my autoethnographic study. It is located in the midst of semi-urban 
landscapes surrounded by other agricultural farms and residential farmhouses. The farm is 
four acres in area, with strawberry farming practiced on three acres. This farmed land is split 
into two fields (Field 1 and Field 2), which are divided by a driveway (see Fig. 2). Strawberry 
production began at Saraf Farms in 2021 and continued through 2024, equalling four 
successful strawberry harvests in the semi-arid region of Delhi. In 2021, strawberries were 
grown on only one acre of the land, as it was our first year. After a successful growing cycle 
in 2021, this expanded to 3 acres. In our first year, 2021–9,500 saplings were sown in one 
acre. From 2022 onwards, approximately 27,000 saplings were grown in 3 acres of land.  
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Figure 2: Arial view of Saraf Farms  

 
I handled every stage of the strawberry cultivation cycle, from the soil preparation stage to 
overcoming pest attacks and harvesting. In addition to farming, Saraf Farms doubles up as an 
agritourism site in Delhi that offers sustainability-focused experiences like nature-based 
workshops and strawberry-picking events. I was able to see how farming and experiential 
learning came together in this component—how TEK-based methods become instruments for 
raising community awareness and educating people about growing nutrient-rich produce. 
 
The data collected includes seasonal soil test results, field notes on climate events and soil 
behaviour, and amendment logs recording the timing and composition of organic inputs such 
as cow dung amendment, recipe, and application of Jeevamrit mix, and application of multi-
microbial inoculants are among the data gathered. In South Delhi's semi-arid climate, these 
inputs improved soil fertility, plant resilience, and microbial activity. 
 
The surface soil texture at Saraf Farms can be classified as sandy loam. Using the ribbon test, 
a method used to determine the soil texture by squeezing a moist sample of soil between the 
thumb and index finger to form a ribbon, and then measuring the ribbon’s length to determine 
the soil texture (Food and Agriculture Organisation of the United Nations, n.d.). Since 
ribbons are usually < 1” and have a gritty feel, textures are considered a sandy loam (College 
of Agricultural and Environmental Sciences, University of Georgia, n.d.). Sandy loam soils 
are characterized by a coarse texture with good drainage and ease of tillage.  
 
A soil is alkaline in nature if the pH is above 7. Soils at Saraf Farms are slightly alkaline in 
nature, as seen in Fig. 4, attached in Section 3.2. It can be observed that in the year 2021, 
when we started practicing regenerative agriculture at the farm, the pH of the soil was 
recorded at 7.2 for Field 1 and 7.1 for Field 2. Over the next four years of regenerative 
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agriculture practice, the pH remained relatively high, 7.0 in Field 1 and 6.9 in Field 2. We can 
expect the organic amendments in the form of Jeevamrit and organic microbial mixes to 
lower the pH over time, for reasons explained later in the paper. Incorporating soil 
amendments containing organic material is the most common method to reverse soil 
alkalinity (Tavandiver at the University of Florida, 2014).  
 
At the farm, the primary crop grown is strawberries, along with seasonal winter vegetables. 
We practice intercropping with strawberries and seasonal winter vegetables such as carrots, 
turnips, radish, cherry tomatoes, cauliflower, cabbage, and broccoli, among others. 
Intercropping plants serve as food crops and as biological and physical barriers against pests 
and diseases (Dane et. al., 2016). To encourage pollination through the growing season, we 
also plant 3-5 marigolds (Tagetes) at the ends of all strawberry beds (Browning et. al., 2023). 
 
Prior to Saraf Farm being called “Delhi’s finest strawberry farm” by “Indian Mom’s Vlog” 
(Indian Mom’s Vlog on YouTube, 2023), the land was utilized for growing seasonal produce 
for self-consumption. No particular soil amendments are known other than the application of 
vermicompost.  
 

3.1. Agronomic cycle at Saraf Farms 

 
To understand the agronomic cycle followed at Saraf Farms, it is pertinent to understand the 
climatic cycle in Delhi. The city is located in the Northern part of India with extreme 
climates, marked by hot summers and cold winters. Summer months span from April to June 
(average temperature ranges from 35°C to 40°C), followed by monsoons from July to 
September, leading to cold winters from December to February (average temperature ranges 
from 12°C to 20°C). Strawberries are a winter crop in India, and thus, the peak harvest 
season is in the winter months. 
 
The cultivation cycle at Saraf Farms (Fig. 3) follows a structured and seasonally based 
system of practices grounded in Traditional Ecological Knowledge (TEK). Soil preparation 
for the cultivation of strawberries begins in May and June with a fallow season emphasizing 
building soil fertility. During this period, cover crops such as sunflower and pulses (black 
gram, green gram, Lobia) are planted in the 3 acres to add biomass and prevent soil erosion. 
Pulses (and legumes in general) have been used in crop rotations for millennia as they 
improve soil health due to the symbiotic presence of various soil bacteria (collectively called 
Rhizobia) that live in the legume roots (Filiberto et. al., 2016). As a result, pulses biologically 
fix atmospheric nitrogen and also help solubilise phosphate from bound forms such as 
calcium and iron phosphates to increase N and P availability to plants (Filiberto et. al., 2016). 
Pulses are known as “strategic allies”, maintaining and increasing soil health and restoring 
degraded soils (Filiberto et. al., 2016). 
 
In July and August, bio-stimulants are applied with light tilling incorporating cow dung and 
Jeevamrit (explained in detail in Section 3.4). These amendments supply organic matter and 
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promote increased biological activity in the soil (Thakur et. al., 2025). This increases the 
activity of microorganisms in both the rhizosphere and bulk soil with nitrogen fixer-
Azotobacter and phosphorus-solubilizing bacteria (Thakur et. al., 2025). 
 
In late August, strawberry beds are prepared with black polythene mulch sheets and drip 
irrigation (explained in detail in Section 3.4). After making beds, the soil is inoculated with 
on-farm-produced microbial consortia to build a biologically active root zone before sowing. 
 
In early September, strawberry saplings are sown, marking the central turning point of each 
season, and October and November are growth and fruiting months. Throughout this period, 
we follow a consistent application of microbial amendments through the drip irrigation 
(explained in detail in Section 3.5).  This marks the most important step in the agronomic 
cycle, where this microbial mix supports vegetative growth, strawberry flowering and early 
fruiting, and pest management. Once flowering begins in November, biopesticides and 
organic foliar sprays are introduced to protect the buds and fruit from pests, supporting plant 
resilience without relying on synthetic chemicals.  
 
The harvest season then usually spans from late-December to mid-March (with an exception 
in 2024, where erratic weather and Delhi winter smog disrupted harvests). Once the harvest 
cycle concludes in March, the farm moves to a period of rest in April and May. Mulch sheets 
are removed, strawberry beds are emptied, and organic residues are incorporated into the soil. 
The soil in May is also sown with a cover crop–pulses and sunflowers–reinitiating the annual 
cycle.  
 
Overall, this workflow represents an ecologically grounded circular model where soil 
building, microbial enhancement, intercropping, and cover cropping guide the seasonal 
practices. Our approach at Saraf Farms followed a philosophy of working with natural 
processes to cultivate high-value horticulture in a semi-arid climate.  
 

 
Figure 3: Agronomic cycle timescale at Saraf Farms 
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3.2. Soil samples and indicators 

 
Soil testing was conducted annually at Saraf Farms from 2021 (before strawberries were first 
grown) to 2024 for both fields (Field 1 and Field 2). Each year, two composite soil samples 
were collected in July, before the soil preparation stage in August. These were known as 
Sample 1 from Field 1 and Sample 2 from Field 2.  
 
The process of soil collection involved shovel samples of up to 30 cm from 4 different sites 
in each field to estimate soil health in a manner meant to be representative of the fields. The 
depth was limited to 30 cm, as that is the most active part of the root zone for strawberries. 
The 4 samples were then composited, mixed, bagged, and labelled, and were then sent for 
testing.  
 
The tests were processed at an agricultural testing laboratory in South Delhi. While these 
results offer the beginnings of a longitudinal description of soil properties, the values in Fig. 
4 should be interpreted as indicative rather than definitive measurements, as laboratory 
protocols were not available for verification from these results. Future samples will be better 
documented. 
 
Despite these limitations, the dataset provides insight into how repeated applications of 
organic amendments (written under treatment column in Fig. 4)––Cow Dung (CD), Jeevamrit 
(J), and a multi-species microbial consortium (M)––correspond with changes in soil 
chemistry over time, which is explained in detail in Section 3.5. The results support the 
likelihood that organic amendments are gradually enhancing key soil fertility-related 
properties even over a period of four years. Three noteworthy trends observed are:  
 

• Soils in both Field 1 and Field 2 appear to be increasing in organic carbon from 
0.19% in 2021 to 0.39% in 2024 and from 0.15% to 0.28%, respectively.  

• Between 2021 and 2024, nitrogen and potassium levels significantly increased in both 
fields. The addition of dung and microbial amendments (such as Azotobacter, 
phosphorus-solubilizing bacteria (PSB), potash mobilising bacteria (KMB), and zinc 
mobilising bacteria (ZMB)) is likely responsible for this.   

• The soil pH appears to be declining from pH 7.3 to 7 for field 1 and for field 2 from 
7.2 to 6.9, suggesting favourable conditions for nutrient availability. 
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Year Month Sample Treatment pH 
Organic 
Carbon 

(%) 

Nitrogen 
(Kg/Hec.) 

Phosphorus 
(Kg/Hec.) 

Potassium 
(Kg/Hec.) 

2021 Aug 1 Jeevamrit + 
Vermicompost 

7.3 0.19 100 20 60 

2021 Aug 2 
Jeevamrit + 

Vermicompost 7.2 0.15 80 22 70 

2022 Aug 1 
Cow Dung + 
Jeevamrit + 
Microbes 

7.2 0.19 107 23 66 

2022 Aug 2 
Cow Dung + 
Jeevamrit +  
Microbes 

7.1 0.16 84 24 78 

2023 Aug 1 
Jeevamrit +  
Microbes 7.1 0.22 119 32 71 

2023 Aug 2 Jeevamrit +  
Microbes 7 0.11 65 29 80 

2024 Aug 1 Jeevamrit +  
Microbes 

7 0.39 131 41 97 

2024 Aug 2 
Jeevamrit +  
Microbes 6.9 0.28 98 35 91 

Figure 4: Soil Tested Data at Saraf Farms 
 

3.3. Why Strawberries 

 
Recognised as the second most significant soft fruit after grapes and widely preferred by all 
consumer groups worldwide, strawberries offer capital returns that are comparatively higher 
per unit area and faster, as they are harvestable in less than five months of sowing (Singh et. 
al., 2023).  Strawberries are also one of the most important high-value horticultural crops 
around the world due to their strong demand and short production cycle (Wani et. al., 2013). 
In India, strawberries are primarily cultivated in Himachal Pradesh, Maharashtra, Punjab, 
Haryana, Jammu and Kashmir, Uttarakhand, and Uttar Pradesh (Thakur et. al., 2025). 
 
Delhi serves as an interesting geographical fit for the fruit, owing to its location and climate. 
Delhi winters serve as an ideal temperature for these delicious fruits to grow and bear fruit, 
with temperatures ranging from 10-25 °C (Singh et. al., 2023). The Delhi winter allows 
producers to access the market at a time when significant producing regions such as 
Mahabaleshwar in Maharashtra or Himachal Pradesh have yet to attain peak harvest. This 
gives an advantage to small and peri-urban farms in Delhi by creating early market access, 
which can significantly increase returns.  
 
Strawberries are also relevant to organic agricultural practices as they are highly responsive 
to soil fertility (Wani et. al., 2013). Owing to their shallow roots, strawberries respond 
quickly to organic soil amendments, mulching, and microclimate management.  
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In peri-urban agriculture, especially, strawberries offer a visual appeal, sensory value, and 
distinct flavor profile that make them perfect for farm-based tourism and community 
engagement. Strawberries were not simply an agricultural crop at Saraf Farms; they also 
served as a link to local consumers who came for harvest and farming experiences, food-
related events, and educational programs. Strawberries’ dual role elevates them from being a 
strictly economic crop to one with cultural and experiential values. 
 

 
Figure 5: Strawberries in the fruiting stage at Saraf Farms 

 

3.4. Building of strawberry beds  

 
Strawberry beds at Saraf Farms are 300 feet in length, 2 feet wide, and almost 1 foot in 
height. There was a gap of approximately 2 feet between each bed. Each bed is sown with 
approximately 300 saplings, 150 on each side of the bed. Through the middle of each bed, the 
drip pipe runs under the black polythene mulch sheet––ensuring both sides of the bed are 
supplied with water and fertility amendments.   
 
In a two-year field experiment in Prayagraj, Uttar Pradesh, India, researchers compared 11 
different types of mulching materials and found that black polythene mulch significantly 
increased strawberry yield and quality compared to other organic mulches (Singh et. al., 
2023). Findings from the same study can be used to support our practice of using polyethene 
mulch at Saraf Farms, which retains moisture in soil, controls weeds, manages hydrothermal 
cycles, and shields fragile fruits from coming into contact with the soil. Under plastic mulch, 
the soil is loose, friable, and well aerated with roots accessing sufficient oxygen, and 
benefiting from enhanced microbial activity (Singh et. al., 2023).  
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3.5. Application of bio-stimulants for strawberry farming and the water cycle  

 
Bio-stimulants offer an environmentally sound and innovative mechanism in sustainable 
agriculture, improving crop yield components such as quantity, weight, size, and quality 
(Thakur et. al., 2025). For strawberries specifically, Thakur et. al. indicate that application of 
bio-stimulants increased the firmness and shelf life of strawberries while also increasing fruit 
size. Through the growing experience at Saraf Farms, it is observed that our strawberries are 
notably large when compared to those in the market. 
 
We used 14 specific microbial mixes that are biofertilizers and biopesticides (listed under Fig. 
6). Biofertilizers are derived from naturally occurring microorganisms in the plant 
rhizosphere or cultivated soil (Botirova et. al., 2025). Besides enhancing nutrient availability 
in plants such as vitamin C, anthocyanins, and flavonoids, biofertilizers also improve the 
plant’s ability to cope with abiotic stresses such as drought, salinity, and temperature 
fluctuations (Botirova et. al., 2025). The biofertilizers consist of various bacteria, fungi, and 
algae, which boost plant development by colonising the rhizosphere and surface soils, 
providing essential minerals including nitrogen, phosphate, and zinc while boosting plant 
growth (Szilagyi-Zecchin et. al., 2016). Studies have demonstrated that the application of a 
combination of Azotobacter, vermicompost, and phosphate-solubilising bacteria (PSB) can 
not only improve strawberry yields but also improve plant height, leaf number, and fruit size 
(Botirova et. al., 2025). 
 

Sr. No. Name Nutrient 
1 Azotobacter Nitrogen 
2 Phosphorus-solubilizing Bacteria (PSB) Phosphorus 
3 Potash Mobilising Bacteria (KMB) Potash 
4 Zinc Mobilising Bacteria (ZMB) Zinc 
5 Iron Mobilising Bacteria (IMB) Iron 
6 Sulphur Mobilising Bacteria (SMB) Sulphur 
7 Silicon Mobilising Bacteria (SMB) Silicon 
8 Pseudomonas Bio Pesticide  
9 Trichoderma Viride Bio Pesticide  
10 Trichoderma Harzianum Bio Pesticide  
11 Metarhizium Pest Management 
12 Beauveria Bassiana Pest Management 
13 Verticillium Lecanii Pest Management 
14 Paecilomyces Pest Management 

Figure 6: List of bio-stimulants used at Saraf Farms  
 
The bio-stimulants are not applied directly, but rather are mixed with a carrier to improve 
their survival in the soil and to increase their effectiveness (Ammar et. al., 2023). Jeevamrit is 
a fermented organic liquid that contains microbial populations and plant-promoting 
substances, which accentuates the multiplication of these microbes in the rhizosphere (Gurjar 
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et. al., 2024). It is composed of cow urine (a source of amino acids and ammonium that can 
foster resistance to pathogens (Reddy et. al., 2021), cow dung (rich in various nutrients and 
beneficial microbes (Reddy et. al., 2021), jaggery that is raw sugar (contains labile organic 
matter and potassium, an essential nutrient for plants and one that increases drought 
resistance (Reddy et. al., 2021)), chickpea flour (rich in amino acids that are beneficial for the 
microbes and a good source of dietary protein (Reddy et. al., 2021). A handful of fertile soil is 
added to the Jeevamrit. 
 

 
Figure 7: Jeevamrit mix prepared in a 200 L drum 

 
For a drum capacity of 200 Litres (utilised for 1 acre of farmland), we used the recipe as 
highlighted in Fig. 8. This mix was left for up to 7 days to be fermented in the shade covered 
by a thin muslin cloth, away from the sunlight (Thakur et al., 2025). After fermentation was 
initiated, the suspension was sieved and stored after diluting with 100 L of water. The 
Jeevamrit mixture was used as the carrier for the bio-stimulants listed above in Fig. 6. In a 20 
L jar, we took 2 L of each of the bio-stimulant concentrates and mixed them with 18 L of 
Jeevamrit. The entire 20 L mixture in each jar contained the microbes from each of the bio-
stimulants in addition to the fermented organic matter from urine, dung, chickpea flour, 
jaggery, and a fistful of soil. For this reason, we referred to Jeevamrit at Saraf Farms as 
‘liquid multiplying gold’.  
 

Qty Component name  
10 Kg Cow dung (aged, 1 year old) 
10 L Cow urine 
1 Kg Jaggery 
1 Kg Chick Pea Flour 
1 fist Soil 

Figure 8: Ingredients for Jeevamrit 
 
We began feeding the soil with Jeevamrit mix from September until April. All 14 bio-
stimulants were mixed and provided together. The ratio was about 1:10 with 1 litre of each 
concentrate and 10 litres of water, thus totalling 164 litres of mix (150 L of water + 14 L of 
concentrate). This mix was applied in the fields using the drip system and by foliar spray. 
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When using the drip system, the 164 litres were kept in a separate 200 L drum. It was sent in 
the fields along with the regular irrigation water explained in detail below.  
 
The cycle of applying Jeevamrit was as follows: 

• 1st of each month: Jeevamrit and bio-stimulant mix fed through the drip system 
• 7th of each month: Jeevamrit and bio-stimulant mix utilised as a foliar spray  
• 15th of each month: Jeevamrit and bio-stimulant mix fed through the drip system 
• 23rd of each month: Jeevamrit and bio-stimulant mix utilised as a foliar spray  

 
On average, we planted approximately 27,000 strawberry saplings in three acres. Per acre, 
5000 litres of groundwater was dispensed every day in the warmer months (September- 
November; February-March), and every alternate day in the winter months (December- 
January), thus, 15,000 litres of water was applied in total for the 3 acres.  
 
The main source of water was groundwater pumped using a borewell. To understand the 
water cycle, it is pertinent to note that 2021 was different from the other three years for two 
reasons: (a) 2021 strawberry production was limited to one acre of land, and (b) this one acre 
of land had approximately 9,500 strawberry saplings. In 2021, we collected groundwater in a 
tank with a capacity of 5000 L. In 2022 onwards, when our production increased, we built a 
freshwater pool with a capacity of 60,000 L to dispense water in the fields. To regulate the 
quantity of water dispensed from the pool, we used a water meter for monitoring water use.  
 
The groundwater from the main tank/freshwater pool was mixed with the Jeevamrit microbial 
concoction from the drum through an inline Venturi injector system, which uses pressure 
variations in the pipe to draw the microbial combination from the drum into the irrigation 
system. A flow regulator allowed us to adjust the rate at which the Jeevamrit was injected, 
ensuring that the concentration remained constant over the 5000 L of irrigation water 
supplied daily. This passed through a mesh filter before entering the drip network to prevent 
particulate matter from clogging the lines and emitters.  
 
Another natural amendment added to the soil was cow dung, which was laced with the soil at 
Saraf Farms in 2022 (see Fig. 4). In all, 30 tonnes of Cow Dung were applied and spread 
along the 3 acres of cultivated land (approximately 10 tonnes of cow dung per acre). This was 
applied in the last week of June/early July (see Fig. 3). We applied 12 months old cow dung 
and left it to rot and decompose till end of July in the monsoon rains (see Fig. 9). Cow dung 
naturally contains the three major plant nutrients––nitrogen, phosphorus and potassium (N-P-
K) in regulated dosages (Raj et. al., 2014). The application of cow dung increases soil organic 
matter content, and this leads to improved water holding capacity as well as an increased 
cation exchange capacity (Raj et. al., 2014). 
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Figure 9: Truck laden with aged cow dung being spread across the field at Saraf Farms 

 

3.6. Strawberry varieties sown 

 
At Saraf Farms, we experimented with different varieties of strawberries every growing 
season (see Fig. 10). Though Winter Dawn saplings were sown every year, in our growing 
experience, this particular variety was the most hardy and resistant to pest attacks with high 
yields. In the study conducted by Shreshtha et. al. (2025) on growth and yield of strawberry 
varieties in Nepal,  their findings were in line with our growing experience–that Winter Dawn 
was the earliest to flower with the maximum number of flowers and strawberry buds. The 
same study highlights that Winter Dawn bore the largest number of fruits, which was the 
reason behind planting this specific variety year after year at Saraf Farms (on average, 
approx. 700 grams per plant). The study attributes this to its “short-day behaviour,” which 
might be due to its genetic makeup.  
 
As for Sweet Sensation, which was sown every year post 2021, it was found that the 
strawberries borne indeed stood true to its name, “sweet” sensation. Fruits from this specific 
variety were better in taste (bigger size and sweeter); however, they were not as hardy and 
were more susceptible to stress. The study by Shreshtha et. al. (2025) highlighted the same 
finding in their study, mentioning that the highest average weight of fruit was recorded in 
Sweet Sensation (37.62 g). 
 
The most under-performing varieties were found to be Nabila, Melissa, and Fortuna. All three 
of these varieties were late to fruit, with the last ones to flower. Thus, they were not re-
ordered. However, Florida Beauty, which was sown in 2023, was found to be big in size and 
more conical in shape. We wanted to plant again in 2024; however, the nursery we place 
orders at had run out of this specific variety of saplings.  
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Year Field Variety 
2021 Field 1 Winter Dawn 

      
2022 Field 1 Sweet Sensation 

  Field 2 Winter Dawn 
  Field 2 Nabila 
      

2023 Field 1 Sweet Sensation 
  Field 1 Florida Beauty 
  Field 2 Winter Dawn 
      

2024 Field 1 Melissa 
  Field 1 Fortuna 
  Field 2 Sweet Sensation 
  Field 2 Winter Dawn  

Figure 10: List of all the strawberry varieties grown at Saraf Farms (2021-2024) 
 

3.7. Agrotourism model 

 
Agritourism is the familiarisation of oneself with agricultural production in an agricultural 
environment, by engaging in farming-related activities for entertainment or educational 
purposes (Sznajder et. al., 2009; Gil Arroyo et. al., 2013). This includes activities like pick 
your own/ U-pick, guided tours, sowing/planting workshops, and farm-to-fork events. While 
there is no national (federal) agritourism policy in India, states like Maharashtra, Kerala, 
Punjab, Rajasthan, and Assam have their own state agritourism policy. Delhi, however, does 
not have clear guidelines on agritourism as of this date. Yet farms in Delhi conduct 
agritourism in accordance with state agricultural laws. 
 
Saraf Farms started as a passion project in 2021 with a simple vision: going back to our 
organic roots. Somewhere in our growing journey, we as a family realised that if we loved 
soiling our hands in nature’s bounty, there must be many urban residents like us missing 
access to green spaces. That’s when we decided to open the doors of our farm. 
 
We began strawberry picking tours/ U-pick tours and hosting nature-based farming-related 
workshops in 2022. Strawberry picking turns farming from something distant into something 
personal––from a box on the shelf of a supermarket to a hands-on experience. Through the 
years, guests have claimed that strawberries at Saraf Farms are some of the sweetest they 
have ever tasted, and picking their own strawberries only enriches that connection. By 
opening up our fields, urban dwellers of Delhi get to learn where their food actually comes 
from, strengthening the relationship between the grower and consumer.  
 
The beauty of strawberry picking at Saraf Farms is that it is enjoyed by people of all ages—
right from one-year-old babies to senior citizens, from school groups to family friends, from 
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young couples to content creators. Everyone wants to experience green spaces, especially 
those that stand on the ethos of organic living.  
 
In order to balance public access and crop protection, we have trained field guides that take 
patrons into the fields and show them exactly how to pluck without damaging the plant or 
future yield. We also sensitise guests when handing out their baskets so they understand that 
they are entering a working farm, not just an activity space.  
 
When done with care and intention, agritourism is a meritorious model to integrate. Saraf 
Farms is founded on principles and morals, and the quality of our produce reflects this 
philosophy, which guests consistently describe as some of the best they've ever tasted. In 
order to avoid overcrowding and keep the experience intimate, our team often limits the 
number of guests allowed on a given day. This option safeguards both the crop and the 
experience. 
 

3.8. Learnings and way forward 

 
Saraf Farms continues to remain a site of constant learning, with new challenges emerging 
every growing season. For the purpose of this research, I will limit the scope of this section to 
my primary research question (see Section 1.1).  
 
One of the most important lessons learnt was that, while TEK-based inputs were relied upon, 
the lack of a standardised soil testing protocol made it difficult to properly track long-term 
soil change. Inconsistent lab practices made inter-year comparisons challenging. This 
highlighted the importance of transparency and incorporation of scientific rigour into TEK-
based systems in order to scale or validate them. 
 
TEK at Saraf Farms was largely applied through experiential learning and oral information 
transmission. While this allowed for flexibility and quick adaptation, the absence of detailed 
logbooks for sapling mortality, weather events, and crop responses hampered retrospective 
analysis. An important takeaway is that documentation is required to convert lived experience 
into transportable knowledge. 
 
In 2024, weather disturbances (heavy rain followed by heat) resulted in high mortality of the 
saplings despite following a TEK-integrated farming model. Therefore, it must be noted that 
TEK improves long-term system resilience but does not eliminate short-term climate risk, 
particularly for high-value horticultural crops like strawberries.  
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4. Farmer-centric insights from small-scale farms in South Delhi 

 
During the COVID pandemic, peri-urban agriculture emerged as an important source of 
health, well-being, and livelihood as it helped increase the reliability and availability of 
horticultural crops to urban households (Rao et. al., 2023). 
 
In a city with an expanse and population as large as Delhi, peri-urban farms provide an 
interesting and unique insight into how produce can be grown locally while navigating an 
ever-changing agricultural landscape influenced by a variety of factors such as climate, 
winter smog, market pressure, and evolving consumer preferences. The first part of this 
project focused on an in-depth case description of a peri-urban strawberry farm, Saraf Farms, 
documenting its practices and crop management rooted in TEK. The second part aims to 
understand how other farmers in the same region perceive, adapt, or resist practices based on 
TEK. 
 
I conducted interviews with four small-scale farmers whose work represents a range of 
regenerative approaches to farming. Insights from our conversations provided information 
about their philosophy and perception of TEK-inspired practices, constraints encountered, 
and access to market, with agritourism emerging as a common source of revenue and serving 
as an opportunity to deepen the relationship between the grower and consumer. 
 

4.1. Description of interviewees 

 
Most peri-urban farms in the city of Delhi are located in Chhatarpur, Dera Mandi, Mehrauli, 
Vasant Kunj, Dwarka, and Okhla. Since the case study site, Saraf Farms, is located in the 
heart of South Delhi–Dera Mandi, the interviewees were selected via purposive sampling in 
South Delhi from small farms from similar agricultural landscapes with respect to soils, 
access to water, climate, crop growing seasonality, and proximity to urban consumers.  
 
For this project, I interviewed farmers for approximately 30-35 minutes each. In order to 
protect the privacy of the interviewees, all farms and individuals interviewed for the purpose 
of research have been deidentified and assigned pseudonyms. The description of the four 
farms is as follows: 
 
Farm A: Small-scale farm operating in winter, only focusing on strawberries and other 
seasonal vegetables. The farm is relatively new, with two years of operations that follow a 
mixed agroecological approach–using a combination of organic botanical amendments and 
inorganic fertilizers like N-P-K.  
 
Farm B: Practices regenerative agriculture based on TEK that operates primarily on a 
community farming model known as “farmlets”. Runs year-long Community Supported 
Agriculture (CSA) programs. Farm B has been operating for 17 years.  
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Farm C: Practices regenerative agriculture with a focus on high-value seasonal crops. Farm C 
has been operating for ten years and offers premium-quality produce directly to consumers 
while maintaining strong sourcing ties with other local farmers.  
 
Farm D: Focuses on regenerative agriculture, growing seasonal vegetables and fruits. Farm D 
is women-run and has three years of experience in peri-urban agriculture. Farm D relies on 
CSAs and features educational workshops. 
 

4.2. Methods for qualitative study  

 
A qualitative research design was most fitting for processing the interviews as it can foster 
attention to undocumented traditions and promote interdisciplinary collaborations (Allsop et. 
al. 2022). Qualitative research can bring to the forefront an insider’s understanding and 
perspective about motivations, choices, and expectations (Bazen et. al., 2021), and it can 
strive to capture the richness of social phenomena involving human experiences (Lim, 2024). 
In this study, this approach seeks to understand how farmers perceive and adapt TEK-
integrated regenerative agricultural practices. It examines farmer choices and behaviours 
from multiple angles––behavioural, cultural, geographic, and social (Lim, 2024).  
  
The sampling strategy for choosing the interviews was purposive, which is a technique for 
identifying and selecting information-rich cases to make the most efficient use of limited 
resources (Palinkas et. al., 2015). It involves identifying individuals who have specific 
knowledge about the topic of interest (Palinkas et. al., 2015). The four farms were selected 
because they share various characteristics with Saraf Farms, such as landholding size, 
proximity to urban consumers, weather and climate pressures, and most importantly, growing 
ethos grounded in a similar philosophy of TEK-based regenerative farming. Thus, it can be 
stated that the insights gathered from the interviews may help inform issues important to peri-
urban farming on the Saraf Farm itself.  
 
Participants were selected through referrals within existing networks and direct outreach. 
These interviews took place over the telephone, were voluntary, with verbal consent was 
obtained before recording conversations. All participants were informed about the aim of the 
study and steps taken to ensure confidentiality, including deidentifying them and using 
pseudonyms.  
 
The interviews followed a semi-structured format. The list of questions is attached in 
Appendix B. The semi-structured interviews gave interviewees the freedom to discuss their 
subjective experiences while still covering common themes, including soil health, farming 
philosophy, financial considerations, market access, and viewpoints on TEK-inspired 
practices. As a practitioner with experience managing Saraf Farms, my knowledge of local 
agronomic vocabulary helped build rapport, while reflexive notes were kept to account for 
my insider-outsider positionality. 
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Interview recordings were transcribed and uploaded to NVivo, a qualitative data analysis 
software that systematically organises coded segments. I used inductive thematic analysis, a 
frequently used approach in qualitative data analysis that aims to condense raw text data, 
establish links between research objectives and summary findings (Thomas, 2006). This 
technique aims to uncover research findings from common themes in raw data, without the 
constraints of formal methodologies (Thomas, 2006).  
 
Once the transcribed files were uploaded to NVivo, I relied on open coding to classify 
specific phrases, which were then grouped into broader analytic categories such as farmers’ 
motivations, philosophy, constraints, perceptions of TEK, and market-based pressures. Open 
coding is “reading through an interview and recording…a brief conceptual ‘code’ that reflects 
what the participant is discussing” (Marks, 2015). These codes were then analysed 
and developed into final themes that are further elaborated upon in  Section 4.3. Despite the 
modest sample size, coding saturation was reached within the project’s limited scope since 
identical concepts arose across the four interviews. 
 
The qualitative component of this study has several limitations. A sample size of four was 
small, and all participants operated within overlapping horticulture marketplaces, so 
competitiveness may influence how freely farmers disclosed information, particularly 
production strategies. Nonverbal cues are difficult to capture in telephone interviews. As an 
insider in the peri-urban farming community in Delhi, my own experiences may have 
influenced how I understood the interviews, although reflexive journaling was employed to 
help mitigate this potential problem. While the findings can certainly not be generalized too 
widely, we take the results to provide insights about peri-urban farming systems in South 
Delhi. 
 

4.3. Thematic analysis and findings  

 
Offering a structured yet flexible framework for identifying, analysing, and interpreting 
patterns of meaning that emerge in datasets, thematic analysis is one of the most widely used 
methods for analysing qualitative data (Ahmed et. al., 2025). The recorded interviews were 
coded in NVivo using inductive thematic coding. This process was undertaken to discern the 
numerous themes that emerged from these conversations, representing how the respondents 
viewed soil health and regeneration, their connection with the larger community, and the 
limitations of regenerative agriculture. A theme reflects patterns in the data related to the 
research question (Ahmed et. al., 2025). Each theme describes how it ties to the secondary 
research question that seeks to understand perceptions of small-scale farmers in Delhi in the 
adoption of TEK-informed agricultural practices and how it shapes their relationship with the 
community. Although each farm has its unique set of operational practices, the broader 
philosophy of practising TEK-integrated farming practices was common. As Farm B put it, 
“it’s more about learning from nature itself rather than from a person or a book”. In all, six 
themes were identified, which are highlighted in the subsections below.  
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4.3.1. Soil as the foundation  

 
All farms viewed soil health as central to their operations, with varying approaches to 
practising agriculture. Though there was one common thread––all four respondents engaged 
in some kind of TEK-informed farming practice, whether it was lacing their farm soil with 
cow dung, applying Jeevamrit, or through green manuring with pulses and legumes. All three 
of the above practices were followed at Saraf Farms as well, thus indicating the commonality 
of interviewees in relation to TEK-based agriculture.  
 
Farm A initially relied on chemical fertilizers for strawberry cultivation but transitioned to 
organic methods after one year of practice to increase organic carbon and water retention 
capacity, by adding approximately “10 to 12 tonnes of cow dung per acre”. Compost was also 
added to Farm A's soils. Similarly, Farm C amended soils with cow dung and green 
manuring, but adding, not “over-complicating soil management with excessive pH testing 
unless operating at a commercial scale”. While Farm B and D amended soils with 
vermicompost (nutrient-rich soil amendment generated from worm castings, (Sherman, 
n.d.)), they relied on no-till farming, crop rotation, and microbial amendments such 
as Jeevamrit. 
 
These insights mirror the TEK principle of working with soil as a living entity in need of 
sustenance to resupply the soil's production. Our conversations suggested an experiential way 
of learning and guiding farmer decisions, even when farmers had not been formally trained. 
As Farmer B put it––the key to healthy soils is “adding biomass and creating a healthy 
environment for the microbes that already exist. During monsoon, the whole farm is covered 
with millions of earthworms—there’s nowhere you can step without seeing them”. 
 

4.3.2. Navigating water systems in peri-urban farming 

 
All farms in this study are located in a region that is nested in a semi-arid climatic zone 
stressed by groundwater depletion and erratic monsoons, which bring severe challenges for 
small-scale farmers. Thus, the farmers’ irrigation strategy emerges as a core component in 
farm management.  
 
All four farms use drip irrigation to supply water directly to the crops. Farm B also 
emphasized the importance of water testing for Total Dissolved Solids (TDS) and heavy 
metals, in addition to relying on periodic soil testing. They also employ physical management 
of the land during monsoon months (June to September) by creating water channels to 
prevent waterlogging. Whereas the interviewee from Farm C highlighted the importance of 
optimizing seasonal water availability with crops, for example, for cucumbers in summer and 
root crops such as carrots in winter.  
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This attests to drip irrigation being the most widely preferred water irrigation system in the 
region, especially among small-scale farmers. It allows the grower to control the flow of 
water and dosage of fertilizer by allowing water to drip slowly near the plant roots, ensuring a 
targeted water supply through a network of valves, pipes, tubes, and emitters (Palada et. al., 
2011). Drip irrigation is notable for its relatively high water-use efficiency, reduced disease 
pressure as plant leaves remain dry, efficient application of fertilizers, and continued 
harvesting as areas between beds remain dry (Palada et. al., 2011).  
 

4.3.3. Perceptions around TEK-informed farming practices  

 
All four farms shared a positive perception of TEK-informed methods, even though they 
followed different specific practices. Even though there was a difference in terminology (for 
example, I had to explain how TEK is defined), all four farmers relied on some form of 
organic farming practice. For example, when discussing pest management, Farm A described 
how they use insect traps in strawberry production to attract “natural enemies like lady 
beetles,” supplemented by using neem oil (Azadirachta indica) and tamarind leaf extract 
(Tamarindus indica). Both of these plant extracts are reported to have antibacterial and 
antifungal properties commonly used in traditional Indian agriculture (Escalona-Arranz et. 
al., 2010).  Farm B, however, followed a TEK-aligned approach similar to that at Saraf 
Farms, which involved application of Jeevamrit every 15 days, supplemented by the use of 
cow urine for pest management. They made panchagavya, made using milk, ghee (clarified 
butter), curd, cow urine, and dung (all derived from the cow)––whose application to crops at 
various dosages is reported to significantly enhance crop yield and plant growth (Devasena & 
Sangeetha, 2022). In contrast, Farm C was wary of the label organic, calling it a buzzword. 
Instead, they preferred to define their practices as “chemical-free” and “selling what we 
(they) eat”, emphasising reviving traditional Indian varieties in agriculture like growing black 
carrots, which have been overshadowed by Western foods. They make use of cow dung and 
vermicompost as an amendment to their soils as well.  
 
These practices of using cow products in Indian agriculture date back to the Vedic period4. 
Cow urine and dung, especially, are a nutrient-rich resource that not only improves soil 
fertility but also crop yield while promoting sustainability in agriculture through either direct 
or indirect application (Devasena and Sangeetha, 2022). This was asserted by Farm D as well 
when they mentioned that “Indian farming was organic by default historically”. They rely on 
biodiversity to manage pests, like growing trap crops (such as mustard) to attract aphids away 
from their main crop.  
 
Insights from these conversations indicate that Delhi’s small-scale peri-urban farms are not 
only receptive to TEK-informed farming practices but also integrate them deeply into their 
growing philosophy. This adds a nuanced layer of care and trust in their relationship with the 

 
4 In the Indian culture, this a period that dates between 1500-800 BCE where traditions/practices/scriptures were 
transmitted orally (Wolpert, 2025).  
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land as well as their tourist-customers. This philosophy of growing contrasts with many 
modern-day agricultural practices; rather, it is rooted in the belief of using nature to give back 
to nature, for nature to be mutually beneficial. This practice is shaped by reciprocity rather 
than by inputs and outputs alone.  
 

4.3.4. Market Strategy and Consumer Perceptions 

 
All four farms have unique selling propositions to bridge the gap between production costs 
with consumer price sensitivity. Farm A specialises in strawberries but initially struggled with 
low market prices for their produce, thus transitioned to U-pick (a strawberry-picking activity 
where customers pick their own produce from the fields directly). They also began using 
online platforms to reach consumers directly, a strategy that has been employed by Farm C as 
well. Farm C relies on cold storage for extended shelf life, and they focus on niche, 
unconventional produce such as edible flowers, coloured radishes, cauliflowers, and potatoes. 
Farm C has also launched a house-made Kombucha for which they have partnered with local 
baristas and restaurants, targeting health-conscious customers. Farm B operates on an entirely 
different model wherein they have divided their farm into “farmlets” (mini-plots for 
individual families), capitalising on the city dweller’s desire for safe and chemical-free 
produce. The farmer interviewed at Farm B highlighted that their average consumer is driven 
by personal health concerns more than environmental altruism. Farm D, in contrast, relies on 
B2B (business-to-business) sales and conducts educational workshops and training sessions 
for local farmers. Like Saraf Farms, Farms A, B, and C host community brunches and 
lunches, as a “farm to fork” concept, which resonates well with city dwellers. This concept 
forms a core component of agritourism, which will be discussed in detail in Section 5.4. 
 

4.3.5. Relationship with Community  

 
For the local economy, these farms serve as a hub for training, employment, and community 
building. For instance, Farms A and D run a training centre offering workshops on the 
utilization of cow-dung manure and composting. Farm A has successfully trained 
approximately 150-200 local farmers by deploying technicians to villages to spread 
awareness about TEK-informed regenerative agriculture. Farm D takes pride in being a 
“women’s farm, which is our strength, celebrating the labor and leadership of women. They 
view their farm not as a production unit but as a sanctuary for biodiversity. Similarly, Farm B 
employs migrant women laborers, offering them a ray of stability in the city. Their farmlet 
model includes urban families in food decision-making, farming processes and creates a 
sense of shared community space. Interviewee from Farm C suggested that farming should be 
a community affair for efficient utilisation of resources.  
 
Community interactions are especially crucial in peri-urban South Delhi, where farms sit at 
the crossroads of rural expertise, urban demand, and dynamic labor markets. These 
interactions have an impact not only on labor availability but also on how ecological 
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practices are shared, taught, and sustained. It is these community networks that then carry on 
the legacy of TEK-informed practices as a pathway for transmitting knowledge and 
practices.  

5. Discussion  

 
This research aimed to understand how a Traditional Ecological Knowledge-informed 
agronomic system works in practice at Saraf Farms, as well as how other small-scale farmers 
in South Delhi assess the viability of similar methods in their own contexts. It reveals that 
despite there being variance with respect to how Traditional Ecological Knowledge is 
interpreted, all five small-scale farms (including the case study farm) apply TEK-integrated 
practices into their farming philosophy. There is a shared commitment to soil regeneration, 
community building, and self-sufficiency, with differences in scale, motivation, and risk 
tolerance.  
 

5.1. Insights from the case study: How TEK is implemented at Saraf Farms  

 
Saraf Farms was the first farm in Delhi to grow a high-value crop as strawberries, using 
regenerative agriculture. It served as a laboratory for my research to understand how TEK-
integrated farming adapts to the reality of growing a high-value horticulture crop, such as 
strawberries, in an increasingly erratic semi-arid climate of Delhi. The consistent application 
of cow dung, bio-stimulants such as microbial cultures in Jeevamrit, and traditional 
pest repellents reflects a soil-building approach, strengthening the system,  rather than 
directly feeding plants with synthetic fertilizers. Over time, soils at Saraf Farms revealed 
improvements in pH, organic carbon, and texture, aligned with TEK’s principle of nurturing 
the soil as a living and breathing system. 
 
However, these improvements were non-linear and not as straightforward. Strawberry yield 
response to organic inputs was not immediate. We learned that lacing of aged (almost 12 
months old) cow dung in the soil in 2022 resulted in the best yield in the next season, 2023. 
While in 2024, under climatic volatility which saw extreme rainfall in September and heat 
stress in October, strawberry yields were delayed by almost a month, i.e., they were harvest-
ready in the last week of January as opposed to the last week of December. In a recent study 
by Patil et al. (2025) on the differential impacts of regenerative agriculture practices on soil in 
India, time was a key factor for enhancing the effectiveness of such practices. The same study 
stressed time-dependent trends in soil organic carbon sequestration. This aligns with our 
observation at the farm, where microbial amendments and TEK-based inputs enhanced soil 
structure over time but also had slower observable responses during periods of climatic 
stress, such as the October 2024 heat wave. 
 
At the farm, we learned something new each day–– through the living soil itself, strawberry 
saplings, and most importantly, through peer networks that we formed by attending farmer 
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welfare events and conferences. Peer-to-peer learning is most imperative in the passing on of 
TEK-informed farming practices. This further brings to the forefront another pertinent point 
that such practices are not textbook-derived formulas but ones that are passed on from 
generation to generation, embedded in regional practices and an ever-evolving system, much 
like the soil itself, which is constantly changing.  
 

5.2. Farmer perceptions: How other farmers in the same geography view and 
incorporate TEK-aligned practices 

 
Across all four farms interviewed, Traditional Ecological Knowledge in agriculture was not 
viewed as a specific category but learned over years of practice, taking shape into their 
farming philosophy. Application of some form of cow-derived products (dung, urine, 
Jeevamrit) was a common amendment across all four farms. While Farm A relied more on 
lacing the soil with cow dung, Farm B used Jeevamrit every growing season. Farm C, on the 
other hand, did not want to label themselves as “organic” but rather “chemical-free”, relying 
on vermicompost (derived from cow dung), whereas Farm D relied on cow urine as a 
disinfectant for pest management. An interesting insight into why the reliance on such 
practices was revealed by Farms B and C, wherein they wanted to tap into the urban market, 
wanting to switch to “clean eating”–targeting consumers who are willing to pay the price for 
chemical-free, naturally grown produce. This is why the peri-urban farms, including my 
family farm, rely on TEK integrated farming. This reveals TEK as an ethic of working in 
tandem with soils and underground biodiversity.  
 

5.3. Challenges of implementing TEK-informed practices in a semi-arid climate  

 
Though all the farmers interviewed aligned philosophically with TEK, they acknowledged 
considerable challenges. Labor-related constraints were most highlighted. This emerged as a 
two-fold problem: (a) TEK-informed practices are labor-intensive, and in the peri-urban 
setting, which is within the city boundary, labor costs are relatively much higher compared to 
more rural settings. (b) Labor shortages were also a cause of concern, where, during the 
harvest season, oftentimes, workers were not available.  
 
Another major concern was water availability. All the farms mentioned in this study rely on 
groundwater, which is facing severe stress, with many districts in Delhi operating beyond 
extraction levels (Hothi, 2025). The same study by Hothi (2025) reveals that one of the 
primary causes of Delhi’s water crisis is the city’s ever-increasing population, which drives 
up demand for freshwater. The city’s infrastructure has struggled to keep up with the city’s 
growth, resulting in a wider imbalance between water availability and demand. Climate 
change has made matters worse, which continues to cause unpredictable monsoons, resulting 
in erratic rainfall and prolonged dry spells (as we experienced in 2024). Therefore, the 
groundwater index is dwindling owing to overextraction (Hothi, 2025). There is a possibility 
of conflict, thus, the extraction of water for residential and agricultural purposes.  
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Weather disturbances in Delhi also emerged as a cause of concern, where every winter the 
city is engulfed in a smoggy haze of pollution, which not only affects the growing but also 
acts as a deterrent for consumers from stepping outside, thus affecting the agritourism model 
of operation. In winter months (Dec and January), air pollution causes aerosols present in the 
air to scatter sunlight and reflect some back into space; the net effect is negative for crop 
growth (Fischer, 2019). Every year, schools also shut down on days when the Air Quality 
Index (AQI) reaches an average of 495, more than 10 times the daily amount considered safe 
by the World Health Organisation (WHO) (Phillips, 2024). This adversely affects families 
wanting to step out and enjoy ‘farm days’, affecting the agritourism operations across all the 
farms. Navigating this complex set of challenges is increasingly calling for the attention of 
policymakers to address gaps for small-scale peri-urban farmers.  
 

5.4. Emergence of agritourism as a key driver for small-scale, peri-urban farms 
in Delhi  

 
Delhi is a city with an estimated population of approximately 35 million (World Population 
Review, n.d.). Surrounding Delhi lie more cities (Ghaziabad, Gurgaon, and Faridabad) which 
are collectively called Delhi-NCR (NCR stands for National Capital Region, which includes 
regions from adjoining districts from neighbouring states). What this means for the peri-
urban farmers of Delhi is access to the biggest urban consumer base in India. This means 
proximity to families, schools, corporations, and wellness communities that seek nature-
based experiences to take a break from city life. Agritourism in the peri-urban setting allows 
farms to host frequent events that are accessible to diverse segments of the city.  
 
A significant insight from the interviews and a personal learning of over four years of 
farming was that the long-term viability of the agricultural operations in the peri-urban 
setting of Delhi depends on diversification of revenue sources beyond crops. Farms that 
integrated events involving the broader community through workshops, farm-to-fork events, 
and U-pick tours were more resilient economically. It creates a stable source of revenue while 
strengthening the relationship between the grower and consumer.  
 
Agritourism is both a marketing tool and a risk reduction technique. With erratic weather 
patterns, water stress, and labor constraints, reliance on crop revenue alone can be 
unpredictable. Agritourism provides a buffer for farmers to tolerate short-term crop changes 
and the slow returns associated with regenerative transitions. 
 
Interviewees also highlighted, consistent with takeaways from workshops and U-pick tours at 
Saraf Farms, the role agritourism plays in educating consumers about TEK-informed farming 
practices (use of dung, Jeevamrit, microbial mixes, natural pest repellent sprays). It helps 
build a layer of trust between the grower and consumer, strengthening community building. 
This directly counters the trust deficit that often surrounds organic claims in urban markets. 
Farmers reported that customers who witness these farming processes firsthand are more 
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willing to pay for chemical-free produce, ensuring fair pricing for organically grown produce, 
and remain loyal over time. Agritourism thus serves as a link between traditional ecological 
knowledge and urban consumer demands, bolstering the social foundations of sustainable 
food systems. 
 
Therefore, it can be concluded that long-term sustenance of peri-urban farms in Delhi 
depends on both crop and economic diversification. Agritourism especially emerges as an 
essential pillar that supports livelihood resilience and builds consumer trust while 
incentivising local growing for local food demands.  

6. Recommendations 

6.1. Strengthening farmer knowledge networks 
 
As mentioned earlier in this paper, TEK is largely transmitted orally and through direct 
practice, not formal training. From the interviews and personal experience, it was found that 
farmers rely on informal modes of communication like WhatsApp groups, YouTube, and 
referrals in their personal network. This serves as an opportunity to build structured learning 
networks. Such knowledge networks would foster peer-to-peer learning, thereby reducing 
risks associated with trial and error for new practitioners and those wanting to transition to 
regenerative agriculture. These networks could share recipe compositions (of Jeevamrit, 
panchagavya, etc.), solutions for pest outbreaks, coping mechanisms to tackle climate-related 
stress, and seasonal failure lessons.  
 
Collective learning builds confidence to transition away from chemicals by bridging the gap 
between traditional farmers, scientifically trained agronomists, and peri-urban entrepreneurs. 
It would ensure in standardisation of best practices without formal certification barriers. Such 
networks can also help farmers procure from each other, thereby opening up a window of 
income diversification.  
 

6.2. Crop diversification to meet the urban demand  

 
Urban consumers demand fresh greens, exotic seasonal vegetables and fruits, edible flowers, 
and microgreens. Crop diversification is a means to meet this demand. Integration of inter-
cropping and mixed-cropping will not only improve soil structure but also ensure 
safeguarding against market price shocks and weather risks.  
 
Crop diversification can thus ensure year-round income for peri-urban farms instead of 
seasonal operations and spikes. It will also ensure multiple price points for different buyers. 
Farms can engage in both B2B (business-to-business) sales and B2C (direct-to-consumer) 
sales. B2B sales could include supplying to restaurants, commercial kitchens, and B2C sales 
can be achieved via online platforms, agritourism, and farmers’ markets.  
 



 37 

6.3. Robust agritourism policy for the state of Delhi 

 
Agritourism operates at the nexus of agriculture, commerce, and hospitality; thus, having a 
state-level policy is essential for clarification of licenses involved, hosting events at the farm, 
and ensuring clear guidelines on what kinds of structures are permitted. It also ensures a 
legally identified mode of income diversification for farmers, which can generate revenue 
beyond produce harvest by organising U-pick tours, workshops, farm-to-fork events, and 
farm stays.  
 
A robust state policy can legitimise educational tours, U-pick models, and other events. It 
would define what would qualify as an agritourism activity and what would not, thus easing 
any fear of shutdown. It would make room for farmers to invest in visitor infrastructure 
without any impediment and could potentially link them to accessing tourism-linked 
subsidies and loans. 
 
In a megacity like Delhi, it would centre tourism around wellness and the slow food 
movement while being grounded in climate and sustainability education.  

7. Conclusion  
 
The purpose of this study was to determine how a farming system inspired by traditional 
ecological knowledge is put into practice at Saraf Farms and how small-scale peri-urban 
farmers in South Delhi view the viability, risks, and benefits of such systems. This study 
grounded TEK in the everyday realities of soil, water, markets, and climate uncertainty by 
situating lived agronomic practice alongside farmer perceptions, moving beyond abstract 
discussions of regenerative agriculture. When combined, these two perspectives made it 
possible to delve deeper into the ecological functioning and social viability of TEK-informed 
farming in a peri-urban setting in the Indian context. 
 
Findings from Saraf Farms show that TEK operates as a biologically driven, soil-first system 
where microbial inputs, organic biomass, and water regulation cooperate to rebuild ecological 
foundations before steady yield increases become apparent.  The case study demonstrated 
that TEK-based transitions necessitate time and climate volatility adaptation.  The idea that 
regenerative systems put long-term soil function ahead of short-term production 
maximisation is supported by the fact that improvements in soil life and structure preceded 
output stability.  Important structural flaws were also revealed by this process, most notably 
the lack of comprehensive documentation and standardised soil testing procedures.  These 
gaps made it more difficult to scientifically validate seasonal changes, underscoring the need 
for TEK-systems to be supported by fundamental scientific rigour in order to be scaled or 
compared across sites. 
 
While TEK-aligned practices are widely respected and partially adopted, market pressures, 
labor demands, economic risk, and water uncertainty continue to shape complete transitions, 
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according to insights from other peri-urban farmers. Farmers voiced caution due to yield 
fluctuations and climate disruptions, but they also expressed strong support for organic soil 
building, biodiversity-based pest control, and chemical-free philosophies. These interviews 
also showed that peri-urban farms’ long-term survival depends on economic diversification 
through direct-to-consumer sales, agritourism, and community involvement rather than just 
ecological practices. 
 
Together, the case study and interviews reveal that TEK is an adaptive and dynamic 
knowledge system that evolves with market structures, soil conditions, and climatic stress. 
Although TEK provides an effective framework for re-establishing ecological balance, its 
long-term viability in peri-urban environments depends on consumer trust, diverse revenue 
models, farmer knowledge networks, and supportive policy frameworks. The rise of 
agritourism on these farms serves as an example of how ecological identity and economic 
resilience become inextricably linked, turning farms from places of production to places of 
education, experience, and social interaction. 
 
To conclude, this study affirms that peri-urban regenerative transitions in Delhi are neither 
strictly technical nor linear. This study provides a grounded framework for comprehending 
how traditional knowledge can influence the future of climate-resilient agriculture by 
documenting the autoethnographic experience of managing a small-scale family-run farm and 
placing it within the broader discourse of regenerative agriculture via insights from nearby 
farmers. It also highlights the need for more research, especially in the areas of long-term soil 
monitoring, policy analysis for the governance of agritourism, and comparative studies across 
various crops and urban areas. The question is no longer whether TEK is relevant, but rather 
how carefully it can be supported, adapted, and sustained within contemporary food systems 
as cities continue to grow and ecological uncertainty increases. 
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Appendix A: Glossary 
 

1 Autoethnography 
 

A qualitative research method that uses personal experience to 
understand cultural practices.  
 

2 Biofertilizer 
 

Biodegradable, non-chemically formulated bacterial and/or 
fungal inoculants that are applied to plants to increase nutrition 
efficiency (Jardin, 2015).  
 

3 Biopesticide 
 

Pest management concoctions made using bacteria, fungi, 
plants and other naturally occurring substances.  
 

4 Bio-stimulant 
 

Any substance or microorganism applied to plants in order to 
enhance nutrition efficiency, crop quality and abiotic stress 
tolerance (Jardin, 2015). 
 

5 
 

Cation exchange capacity 
(CEC) 
 

It is a measure of soil’s capacity to hold positively charged ions. 
It influences soil structure, pH and nutrient availability (Brown 
& Lemon, n.d.).  
 

6 Community Supported 
Agriculture (CSA) 
 

An economic model for a local small where consumers pay 
upfront at the beginning of the season to receive regular boxes 
of fresh produce. It operates like a subscription model.  
 

7 Extracellular enzymes  
 

Enzyme that is secreted by a cell to function outside of it.  

8 Farmlets 
 

In this paper, it refers to small pieces of land used as hobby 
farming. 
 

9 Green manuring 
 

Cover crops that are grown and then incorporated into the soil.  

10 Inductive thematic 
analysis 

 

A qualitative research method where themes emerge from the 
data itself, rather than being influenced by pre-existing theories 
(Braun & Clarke, 2019). 
 

11 Jeevamrit Fermented mix of cow urine, cow dung, jaggery, chickpea flour 
and mud. This is a kind of bio-fertilizer. 
 

12 Open coding 
 

The initial step in qualitative data assessment where the 
researcher breaks down the data into smaller components to 
derive meaning out of it without pre-conceived ideas.  
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13 Panchagavya An ayurvedic concoction made using cow derived products like 
milk, curd, ghee, urine and dung, which is mixed with water 
and jaggery. This is a kind of bio-fertilizer. 
 

14 Positionality In qualitative research, positionality refers to the researcher’s 
relationship to their research subjects/ topics that is shaped by 
their life experiences, values and beliefs.  
 

15 Reflexivity In qualitative research, reflexivity can be defined as “turning of 
the researcher lens back onto oneself to recognize and take 
responsibility for one’s own situatedness within the research 
and the effect that it may have on the setting and people being 
studied, questions being asked, data being collected and its 
interpretation” (Berger, 3013). 
 

16 Rhizosphere 
 

The region in the soil surrounding plant roots. 

17 Semi-arid climate 
 

Characterized by extremely hot and dry summers, followed by 
a monsoon season, then cold winters.  
 

18 Short day plant “Short day plants flower when the day length is less than a 
critical length (often considered to be 12 hours of light or less)” 
(Fausey, 2006). 
 

19 Soil Organic Carbon 
(SOC) 

 

It “is the carbon component of soil organic matter (SOM), 
excluding inorganic carbon forms like carbonates. It is derived 
from decomposing plant and animal residues, root exudates, 
and microbial biomass” (Parvej et. al., 2025) 
 

20 Traditional Ecological 
Knowledge (TEK) 
 

TEK is the ancient wisdom developed through long-term 
interaction between communities and their environments which 
are largely orally transmitted and under-documented. 
 

21 Trustworthiness criteria (in 
qualitative study) 
 

“The degree of trustworthiness of qualitative research can be 
measured by ensuring the credibility, transferability, 
dependability, and conformability of research design, process, 
and action” (Kakar et. al, 2023). 
 

22 U-Pick / Pick-your-own 
 

A model of harvesting where consumers come to the farm and 
pick their own produce. This is often a recreational activity 
rooted in experiential learning. 
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23 Venturi injector system 
 

“It is a system that leverages a physical phenomenon to inject 
liquids into a main water flow without the need for additional 
pumps. The key is in a special piece, the Venturi irrigation 
scheme, designed to narrow the pipe at a specific point. As the 
liquid passes through this narrower section, its speed increases 
while its pressure decreases, creating a vacuum that sucks 
another liquid from a reservoir” (Fertic, n.d.). 
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Appendix B: Interview Guide 
 
Opening Questions 
 
1. Could you start by telling me a bit about your farm? For instance, what crops do you 

specialize in and how long have you been farming in this region? 
2.  What motivated you to get into farming in the peri-urban landscape of Delhi? 

 
Core Questions (Exploring Practices & Perceptions of TEK) 
 
3.  From your professional experience, what have been the biggest operational challenges 

for farming in recent years—things like soil quality, water, or pest pressure? 
4.  To manage those challenges, could you walk me through your typical process for soil 

fertilization and pest management during the farming season? 
5.  My research focuses on a system using traditional amendments like Jeevamrit 

(fermented cow urine mixture) and specific microbial inoculants. From your 
perspective as a farmer, what are your thoughts on the effectiveness of these kinds of 
methods? 

6.  What do you see as the main benefits for a farmer in this region to adopt a TEK-based 
system like this? Are there any barriers to adoption of such practices? 

7.  How do you believe the market, including buyers and consumers, perceives crops 
grown with these kinds of traditional, non-chemical methods? 

8.  Thinking about the long-term productivity of your farm, what is your primary 
philosophy for managing the health and legacy of your land? 

9.  When it comes to learning new (or old) farming techniques, where do you typically get 
your information—for example, from other farmers, agricultural programs, or 
knowledge passed down through family or community traditions? 

10.  If a program were created to help farmers transition to regenerative practices, which 
specific types of support (such as financial assistance for transition costs, one-on-one 
technical assistance from experts, or access to a network of other local farmers) do you 
believe would be most valuable for a commercial operation? 

11.  In recent years, what has been the most significant impact of extreme or unpredictable 
weather events on your farming operations?  

12.  Do you think TEK based farming practices offer a long term solution to such weather 
events? Why or why not? 

 
Concluding Questions 
 
13.  What kind of support or resources do you think would be most helpful for farmers in 

this area to improve their long-term viability? 
14.  Is there anything else about your farming techniques or your professional experience 

that you feel would be important for me to understand? 
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