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Abstract

Indigenous farming practices in the Indian subcontinent have been an age-old form of knowledge that synthesizes
knowledge about nature with traditional farming practices. These practices are grounded in the Indian Knowledge
Systems (IKS) and aim at co-existing with nature in an eco-friendly manner by means of several agricultural practices
such as the cultivation of several crops together, the conservation of native seeds, and the conservation of the soil in a
natural manner. This research seeks to understand the impact of conventional agricultural methods on the conservation
of various species and provision of nutrition for human beings despite current issues like changes in climatic
conditions, soil degradation, and food shortage. The strategy employed in this research includes indigenous practices
such as crop mixing and rotation, Agro-forest crops, protected forests, and native seed conservation to demonstrate
the significance of indigenous agricultural practices in supporting the growth of a variety of plants, enhancing the
quality of the soil, and ensuring agricultural sustainability during environmental challenges. The paper will also
address the social and cultural dimensions within the context of agricultural practices such as the support for several
foods and native crops. Through integrating traditional farming practices and modern sustainability initiatives in their
research work, the importance of IKS for achieving global goals such as "eradicating poverty, ending hunger, take
action on climate change, and protect life on land" is discussed. The need for policies for such practices and recognition
within academic circles and research initiatives that focus on multiple disciplines for incorporating traditional farming
practices for a "resilient and prosperous future and a secure and safe food supply" is emphasized.
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1.Introduction:

Agricultural practices in the Indian region have a rich history that ensured appropriate patterns of cultivation of land
through time. The old ways are tied into something called Indian Knowledge Systems, or IKS, which covers all sorts
of practical stuff passed down over time. It keeps the soil decent, helps with different plants and animals sticking
around, and makes sure folks have food without ruining everything.

These traditional setups use simple tools, mix crops together, and do not rely on a ton of outside stuff like chemicals
or fancy seeds [1]. On the other hand, modernized agriculture tends to favor practices such as monoculture, application
of chemical fertilizers, and seed inputs from outside sources. It has caused issues like the ground getting worn out,
fewer types of plants and bugs, and trouble when the weather acts up. Climate change makes it worse, especially for
small farmers who cannot afford to switch things around easily. Land degradation hits them hard too[2]..

Practices like planting different crops side by side, switching what grows where each season, or even trees mixed in
with fields, those have kept biodiversity going strong. Managing the forest without cutting too much, saving local
seeds, all that recycles nutrients naturally and reduces pests without A mix of crops in one spot means if one fails from
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drought or flood, others might make it, lowering the overall risk [3]. Native seeds hold onto genetic variety, which
could be key for whatever comes next with changing temperatures.

Food security is a big part of this, and conventional farming allows people to farm millets, lentils, vegetables, and in
some cases, medicine plants that fit in well with the local cuisine [4]. It helps combat malnutrition because it promotes
a healthy and diverse diet. Hunger gets addressed too, since it is about more than just filling up, but doing it sustainably.
Communities share the load, passing knowledge down generations, managing resources together, that social side is
important [5].

From a bigger view, these IKS ideas line up with things like the UN Sustainable Development Goals, stuff on poverty,
food, climate action, protecting land life [6]. The traditional approaches construct better jobs, tougher food chains, and
ways to adapt to changes in the weather. Though, it does not really get much attention in terms of policies or research,
it is being overlooked [7].

This paper aims to explore how traditional approaches to farming, such as those used in IKS, help in maintaining
biodiversity, providing food, and helping with modern issues such as climate change [8]. Looking at crop mixes,
agroforestry, sacred groves or protected areas, seed saving, it highlights the eco benefits, nutrition side, cultural roots.
The policies need to support this more, with cross field research and teamwork, for a future agriculture that includes
everyone and lasts. Some people push modern tech hard, others see value in blending old and new, unable to know
how that plays out yet [9].

Role of Indigenous Farming Practices in Sustainable

Climate Resilience

Conservation 20%
25%

Soil Health and

Fertility
Food and 205
Nutritional
Security
20%

Figure 1. The Role of Indigenous Farming Practices in Sustainable Agriculture

This pie chart, it breaks down the different ways indigenous farming practices help with sustainable agriculture. The
biggest slice goes to agrobiodiversity conservation at 25 percent. That means keeping a mix of crops going and
protecting native seeds, which feels like a key thing for long term farming. Then there are these other parts that each
take up 20 percent, like soil health and fertility, or building resilience to climate changes. Food and nutritional security
fits in there too. Traditional methods seem to keep the soil good and help people get better nutrition from what they
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grow. It is even across those, showing how they all tie into keeping the environment steady’s cultural sustainability is

15 percent, which covers how indigenous knowledge holds onto cultural traditions and builds stronger communities.
It supports those old food systems as well. Not as big as the others, but still important. All of it adds up to show how
Indian Knowledge Systems give this full approach to making agriculture more resilient. Some parts overlap a bit, I
guess, but overall, it makes sustainable farming look solid from traditional ways.

2.Literature Review:

Mishra et al. (2025) studied that the farmers who use natural resources for fertilizers and also blend crops
but mess up the application sometimes, which results in the overuse of chemicals It is like if people get
involved in learning more about this issue, this might turn the tables for the soil and make farming tougher
on the problems [16].

Munawar, Khalid et al. (2025) who studied the blending of traditional with modern approaches to address
the problems with the soil, save water, and increase profits. They keep stressing how government help and
training would make it easier for farmers to try these mixes which protect the environment and keep food
coming [10]. That part stands out because without the support, it might not stick.

Chapke et al. (2025) researched that in Odisha, the tribal population utilizes their knowledge for the
sustainable and healthy cultivation of millet. These practices help the land recover from climatic problems
[11]. They also state that women must be included in new ideas that help ease their workload and improve
their lives. However, there is a lack of clarity on this.

Berger et al. (2025) studied the land management practices in Andhra Pradesh that promote a balance
between food and nature Working with locals aligning policies and including everyone could shift how dry
or wet areas handle food systems [12].

Gogoi et al. (2025) built this database on Indian food traditions with cultural bits. It can support farming and
health by keeping old growing methods alive for fairer food systems that respect culture. How data like that
ties into bigger things [17].

A review by Trends in Food Science and Technology (2025) discussed the indigenous knowledge
protecting nature by cutting environmental damage and supporting local food. It creates strong and flexible
farming systems that can adapt to changes. People may overlook how strong this makes the systems [13].
Kapoor et al. (2024) on the Ho community showed traditional farming aids environment and culture but
nutrition and security are still problems. Targeted aid could fix those for tribal folks [14].

Kalra et al. (2024) reviewed biodiversity conservation through traditional knowledge in India. Many crops
are vanishing so action is urgent to save them and secure food. That feels a bit alarming [15].

In the study by Raveloaritiana, Wanger et al. (2024), diverse crops and natural methods of enhancing
biodiversity and long-term profits were used [18]. Traditional stuff can last if done right.

. Assessing Farm Level Agricultural Sustainability in India 2025 pointed out local practices are central to

sustainability. It should include traditional knowledge in a way that is equitable in the use of resources and
rural food security [19].

. Indigenous and Local Knowledge for SDG2 in 2022 reviewed global stuff on traditional methods like

natural land prep pest control and sun drying to end hunger. They ramp up production with less chemicals[20].

. Transforming Agriculture 2024 mixed old and modern for better soil productivity and decisions. Real time

data plus traditions makes sustainable strong systems[21].

. Can Our Food System Withstand Climate Change 2025 warned that abandoning traditional crops and

knowledge especially monocrops cuts biodiversity and worsens environment. Bringing resilient crops back
to mainstream could help adapt[22].
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3.Research Methodology:

Research Design

The study was conducted using a descriptive and exploratory approach to understand the role of traditional farming
methods of Indian Knowledge Systems in conserving biodiversity, ensuring food security, and developing climate
resilience. A mixed approach was adopted, mainly relying on numbers, but also incorporating observations to
understand the results and background of traditional farming methods.

Study Area

The study was conducted in a few rural and tribal areas of India where traditional methods of farming are adopted.
The areas were selected very carefully because the rural and tribal communities of India depend on traditional methods
of farming.

Size of Population

The population size consisted of small farmers, marginal farmers, and tribal farming communities who practice
traditional or indigenous methods of farming. The above-mentioned communities are the primary practitioners of
traditional farming methods and are very important in conserving biodiversity.

Sampling Technique and Sample Size

A multi-step method of purposive sampling was adopted in the study:

Stage 1: To locate areas where traditional methods of farming are practiced.

Stage 2: To locate villages where traditional farming methods are common.

Stage 3: To locate farming communities where indigenous methods of farming are practiced.

A total of 30 farmers were selected. The small sample size was intentional to conduct a pilot study that helped refine
the measurement approach and test the research tools.

Data Collection Methods
To collect the primary data during the field visits, the following methods were used:

1. Structured questionnaire survey
2. Direct observation
3. Casual conversations with the farmers and elders

The questionnaire survey was used to interview the farmers to ensure that the responses were clear and precise, as the
farmers were less educated.

Data Analysis Techniques
The collected data was coded and analyzed using SPSS.
The techniques employed in the analysis of the data were:
1. Descriptive statistics such as frequencies, percentages, averages, and standard deviations
2. Graphical methods such as bar diagrams, line charts, and pie charts
3. Comparison of various groups of farmers
4. Use of observations made in the field, which were of a qualitative nature, to support the results obtained.

The use of the two categories of data entailed recording observed and heard facts after every visit. Such recordings
were analyzed for common themes such as "soil moisture maintenance," "crop death during dry seasons" and "local
seed varieties." The labeling and classification of such themes were done manually. While doing so, data from
structured interviews was compared with those themes. For instance, whenever all farmers said that they use mixed
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crop planting technique, it was checked out in the observation and interview recording whether indeed that was
practiced in their farms. This way, the combination of two methods facilitated the analysis not only counting the
number of people practicing specific techniques but also understanding the reasons and problems behind the practices.
Ethical Considerations

Ethical standards were adopted in the entire study. The participants were ensured that they were free to participate in
the study or leave it at any time. They were also assured of the confidentiality of the data. Hence, the study was
conducted in an ethical manner. The ownership of indigenous knowledge was respected.

Justification of Methodology

The method used is appropriate for investigating indigenous farming systems because it enables thorough
documentation of traditional practices and their impact on sustainability. The limited sample size of 30 will help ensure
methodological accuracy, laying a foundation for future large-scale research projects. The selection process was very
well done with 30 respondents as it enabled detailed cross-checking of the responses collected during the survey since
it would have been difficult to do so with a large sample size.

Limitations of the Study

The current study has several limitations. First, there is the limitation of the sample size (n = 30) as well as the
homogeneity of the subjects in terms of being from the same geographical area, thereby limiting the generalization of
the findings across all indigenous farming communities in India. Secondly, there was an element of self-reporting by
the farmers in data gathering, which could lead to biases due to recall errors and social desirability of certain aspects
in response to questions. Thirdly, there is the limitation inherent in the cross-sectional nature of the study whereby no
determination was possible regarding the efficacy of the traditional practices over a period of time. Lastly, there was
no quantification of soil quality and the biotic components in the ecosystem using empirical data.

4.Results and Discussions:
Results
4.1 Socio-Economic Profile of Respondents

The socio-economic profile of the respondents shows that indigenous farming practices are mainly carried out by
small-scale farming groups.

Out of the total 30 respondents, 40% were small-scale farmers, while 30% each were marginal and tribal farmers.
Most of the respondents owned small pieces of land and mainly depended on farming.

Table 1: Socio-Economic Profile of Respondents (n = 30)

Category of Farmers Frequency Percentage (%)
Small Farmers 12 40.0
Marginal Farmers 9 30.0
Tribal Farmers 9 30.0

Total 30 100.0
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This shows that they mainly depend on farming methods that require minimal external support and mainly depend on
traditional knowledge.

Discussion:

The study is relevant in the sense that small-scale and tribal farmers are mainly considered the backbone of indigenous
farming knowledge.

The fact that they continue using traditional methods shows that they are economically challenged and have a strong
affinity towards Indian Knowledge Systems (IKS).

4.2 Adoption of Indigenous Farming Practices

The analysis shows that a high number of respondents adopted indigenous farming practices

The most used method was mixed cropping, with 83.3% of the total respondents, followed by organic manuring with
80%, and crop rotation with 73.3%. About 66.7% of the total respondents used native seed varieties, and 60% used
agroforestry.

Discussion:

The use of mixed cropping and organic manuring is quite high, indicating the high level of concern for the environment
among the indigenous farming community.

These practices are helpful for maintaining biodiversity on the farm and are less likely to lead to crop failure.

The low use of agroforestry is due to the lack of land and the time required for the results to be obtained.

INDIGENOUS FARMING PRACTICES

W Mixed cropping  mOrganic manuring  ® Native seed varieties ~ m Agroforestry

Agroforestry

Organic manuring

Figure 2: Adoption of Indigenous Farming Practices
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4.3 Indigenous Practices and Biodiversity Conservation
The native farmers claim that conventional agricultural practices ensure diversity and are environmentally friendly.

The most used practices in growing diverse crops without the risk of pests and diseases via chemicals is mixed
cropping and crop rotation.

Discussion:
The findings of the study are consistent with the biodiversity-conservation-through-better-agriculture theory.

Indigenous Knowledge Systems use the time-tested techniques of growing crops to develop robust systems of
agriculture and utilize the resources available in the environment in a sustainable manner.

4.4 Perceived Sustainability Outcomes
The perceived sustainability outcomes were assessed on a five-point scale.

From the findings, farmers strongly agree that indigenous farming practices have positive outcomes. Crop diversity
had the highest average (4.43), followed by food security (4.33) and soil fertility (4.27). Climate resilience also had a
high average of 4.10, implying that traditional practices are adaptable to changing weather conditions.

Discussion:

From the findings, it is evident that farmers perceive that indigenous farming practices are linked to all the
sustainability outcomes, implying that the practices are comprehensive and address the different dimensions of
sustainability, ecological, economic, and social sustainability.

The strong association with food security is an indication of how IKS can contribute to the maintenance of a rich diet,
particularly during unpredictable weather.

4.5 Indigenous Farming and Climate Resilience

From the findings, farmers claimed that traditional practices, such as organic manuring, agroforestry, and crop
diversification, are essential in maintaining moisture levels and reducing the need to acquire resources from outside
the farm.

From the findings, it is evident that the traditional practices are essential, especially during unpredictable rain and
climate change.

5.Conclusion:

This study reveals the importance of traditional farming practices using Indian Knowledge Systems (IKS) in
conserving biodiversity, ensuring food security, and adapting to climate change. This study, with data collected from
30 farmers who were selected with great care, proves that traditional farming practices such as growing multiple crops,
crop rotation, organic manuring, and using local seeds are still practiced by farmers. The farmers believe that
traditional farming practices have strong positive aspects both for the environment and for themselves.
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The importance of the recognition of traditional knowledge in the formulation of farming policies is also highlighted
in the study. Implications of Findings for Policy and Practice beyond Academia: The implications of the research
findings extend beyond academic discourse[23].

Firstly, the Indian state and national governments' policies must explicitly consider the value of traditional agriculture
that indigenous tribes employ in crafting their climate Adaptation strategies. Contemporary schemes like the National
Mission for Sustainable Agriculture (NMSA) focus on soil quality and water conservation but fall short of taking into
account practices such as inter-cropping, local seed cultivation, and agro-forestry, which are widely practiced among
indigenous communities. Encouragement of these practices through incorporation into farming assistance and
insurance schemes may promote agriculture that preserves biodiversity.

Secondly, on an international level, the practices of Indigenous farming can be seen to meet several United Nations
Sustainable Development Goals, such as the eradication of poverty, hunger, mitigation of climate change, and
terrestrial ecosystem conservation. Unlike technological agriculture that requires significant investments, traditional
Indigenous agriculture uses minimal external inputs and is applied in developing countries. In this sense, international
bodies, such as the Food and Agriculture Organization and International Fund for Agricultural Development, must
give priority to documentation and promotion of these traditional practices, using participatory research methodologies
rather than externally devised interventions.

Thirdly, agricultural advice must integrate Indigenous farmer elders as equal teachers to contemporary certified
agronomists. While modern agronomy relies primarily on certified agronomists, the accumulated traditional
knowledge in multispecies farming and soil moisture management demonstrates remarkable efficiency. Demonstration
fields contrasting traditional agricultural techniques with contemporary can be useful in this process.

Despite the sample size being small, the research suggests a replicable methodology for larger-scale studies across a
variety of agricultural contexts. Importantly, the results confirm that Indian Knowledge Systems are not outdated
traditions but dynamic and effective tools of sustainable development. Better support through policies, record-keeping,
and local support services could make these farming communities more sustainable. Although the research had a
limited sample size, it is a good foundation for further research in other farming areas. The research has shown that
Indian Knowledge Systems are not outdated but useful ways of farming that could be of great help in the current
context.
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