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Abstract:  
Traditional agricultural practices have played a crucial role in preserving plant biodiversity, 

ensuring food security, and maintaining ecological balance. This study explores the role of 
indigenous farming methods in conserving plant biodiversity across four major agro-climatic zones 
in India: the Western Ghats, Eastern Himalayas, Indo-Gangetic Plains, and Deccan Plateau. Using 
a survey-based research design, data were collected from 250 traditional farmers through structured 
questionnaire surveys and analyzed using descriptive statistical methods.The findings highlight that 
traditional farming systems support significant crop diversity, particularly in millets, pulses, 
indigenous rice varieties, and native vegetables. On-farm seed saving remains the dominant 
conservation practice (61.8%), while community seed banks (37.5%) are underutilized. Agro-
ecological methods such as organic manure (82.4%), crop rotation (74.8%), and mixed cropping 
(68.2%) are widely practiced, contributing to soil fertility and pest management. However, 
challenges such as market pressure for commercial crops (72.4%), climate change effects (66.2%), 
and government policy neglect (49.5%) threaten biodiversity conservation efforts.This study 
identifies a literature gap in national-scale comparative analyses of traditional farming’s impact on 
biodiversity and addresses it by providing a broad regional perspective. The research emphasizes 
the need for policy interventions that integrate traditional knowledge with scientific conservation 
strategies. Strengthening community-led seed conservation programs, promoting climate-resilient 
indigenous crops, and enhancing government incentives for biodiversity-friendly farming are crucial 
for ensuring the sustainability of India’s agricultural heritage. 
Keywords: Traditional agriculture, plant biodiversity conservation, indigenous farming, seed 
conservation, agro-ecological practices, sustainable farming in India. 
 

1. Introduction: 

Agriculture is not merely an economic activity but a way of life that has sustained human 

civilizations for millennia. Across the world, traditional agricultural practices have evolved in 

response to local environmental conditions, cultural values, and biodiversity needs. These indigenous 
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farming methods have played a crucial role in preserving plant biodiversity, ensuring food security, 

and maintaining ecological balance. In contrast to modern industrialized farming, which emphasizes 

monocultures and high-yield crop varieties, traditional agriculture is often diversified and locally 

adapted, fostering a resilient agro-ecosystem (Singh et al., 2022). However, with the widespread 

adoption of modern agricultural technologies and commercialized crop production, there has been a 

decline in traditional farming systems, threatening plant biodiversity and indigenous seed varieties 

(Dey, 2024). 

India, with its diverse agro-climatic zones, has a long history of traditional agricultural 

practices that contribute significantly to plant biodiversity conservation. Farming communities across 

the country have relied on indigenous knowledge to develop cropping systems that enhance soil 

fertility, improve resilience against pests and diseases, and sustain diverse plant species (Kothari, 

1999). For instance, mixed cropping, agroforestry, and the use of landrace varieties have been central 

to Indian agriculture for centuries. These methods not only maintain the genetic diversity of crops 

but also provide ecological benefits such as soil conservation and improved water retention (Pande et 

al., 2016). 

Traditional Agricultural Practices and Their Role in Biodiversity Conservation: 

Traditional agricultural practices such as organic farming, intercropping, crop rotation, and 

agroforestry contribute to maintaining agro-biodiversity (Singh et al., 2022). These practices promote 

the cultivation of multiple crop species, ensuring a rich genetic pool that strengthens resilience 

against climate change and pest infestations (Chaudhary et al., 2019). For example, in the Eastern 

Himalayan region of India, shifting cultivation (jhum farming) has historically maintained diverse 

plant species, fostering agro-biodiversity through natural regeneration cycles (Giri et al., 2020). 

Similarly, seed-saving traditions among Indian farmers have been crucial in preserving 

indigenous crop varieties. Local seed banks, often maintained by farming communities, play a 

pivotal role in conserving rare and regionally adapted plant species that may otherwise be lost due to 

industrialized agriculture (Kumar et al., 2022). In addition to seed preservation, organic composting 

and natural pest control techniques reduce the reliance on chemical fertilizers and pesticides, thereby 

preventing soil degradation and groundwater contamination (Singh et al., 2014). 

Threats to Traditional Farming and Plant Biodiversity: 

Despite their ecological benefits, traditional farming practices in India are under threat due to 

rapid urbanization, the expansion of commercial agriculture, and policy shifts favoring high-yielding 

varieties (Brahmi et al., 2004). Government-led agricultural programs often prioritize monoculture 

crops such as wheat and rice, which has led to the decline of traditional, nutrient-rich crops such as 

millets, pulses, and indigenous vegetables (Kumar et al., 2015). The replacement of native crops with 

genetically modified and hybrid varieties further erodes plant biodiversity, making agro-ecosystems  
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more vulnerable to climate-induced shocks (Dey, 2024). 

Furthermore, the loss of traditional agricultural knowledge among younger generations 

presents another major challenge. As rural communities migrate to urban areas in search of better 

economic opportunities, indigenous farming wisdom is at risk of being lost, resulting in a 

dependency on commercial agribusinesses for seeds, fertilizers, and pesticides (Pande et al., 2016). 

Additionally, land-use changes and deforestation for industrial agriculture contribute to habitat loss, 

further endangering plant species that thrive in traditional agro-ecosystems (Chaudhary et al., 2019). 

Policy and Community-Led Efforts in Biodiversity Conservation: 

Recognizing the importance of traditional agricultural practices in biodiversity conservation, 

several initiatives have been undertaken in India to promote agro-ecological farming. The National 

Agro-Biodiversity Policy aims to integrate indigenous knowledge with modern scientific research to 

enhance sustainable agricultural development (Singh et al., 2022). Additionally, community-based 

conservation programs, such as farmer-led participatory seed networks, have successfully revived 

neglected and underutilized crop species (Kothari, 1999). 

One such example is the conservation efforts in the Kumaun Himalaya region, where 

traditional farming communities continue to cultivate diverse plant species through agroforestry and 

organic farming techniques (Pande et al., 2016). These initiatives demonstrate that a synergistic 

approach combining traditional wisdom with contemporary agricultural science can create resilient 

and ecologically sustainable food systems (Kumar et al., 2022). 

Traditional agricultural practices in India have played a vital role in maintaining plant 

biodiversity, supporting food security, and ensuring environmental sustainability. However, the 

increasing dominance of industrial agriculture threatens the survival of these practices and the rich 

biodiversity they support. By integrating traditional knowledge with scientific research and policy 

support, India can promote sustainable agriculture while safeguarding its invaluable plant 

biodiversity. Encouraging community-led conservation initiatives, promoting native crop cultivation, 

and educating farmers about biodiversity-friendly practices are essential steps toward achieving a 

balanced agricultural future. 

2. Literature Review: 

The conservation of plant biodiversity through traditional agricultural practices has been 

extensively studied in recent years. Scholars have investigated how indigenous farming techniques 

contribute to agro-biodiversity conservation by promoting ecological resilience, sustaining genetic 

diversity, and ensuring food security. This section reviews key studies that have examined traditional 

agricultural methods in India and their impact on plant biodiversity. 

Traditional Agricultural Practices and Their Ecological Benefits: 

Several studies have highlighted the ecological benefits of traditional agricultural systems in  
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India. Singh et al. (2022) explored agro-biodiversity conservation strategies and emphasized how 

local knowledge systems help maintain a balance between agricultural productivity and biodiversity. 

The study used ethnographic surveys and found that traditional practices such as mixed cropping, 

crop rotation, and the use of organic compost significantly enhance soil fertility and pest resistance. 

Their findings align with those of Kothari (1999), who documented community-led agro-

biodiversity conservation initiatives in India, demonstrating that traditional knowledge plays a 

critical role in sustaining diverse plant species. 

Similarly, Pande et al. (2016) analyzed the agro-biodiversity of the Kumaun Himalaya 

region and found that local farming systems incorporated a wide variety of indigenous crops, 

ensuring resilience against climatic variability. Using field surveys and interviews with farmers, they 

demonstrated how local landraces, neglected in mainstream agriculture, play a crucial role in 

maintaining food security in remote regions. The study further argued that traditional agroforestry 

systems serve as biodiversity hotspots, supporting both cultivated and wild species. 

Seed Conservation and Indigenous Knowledge: 

A significant aspect of traditional agricultural practices is the conservation of indigenous seed 

varieties. Kumar et al. (2022) studied community seed banks in different parts of India and found 

that farmers have preserved hundreds of landraces, particularly in regions where commercial hybrid 

seeds have failed due to climatic constraints. Their study, based on genetic analysis of conserved 

seeds, revealed that indigenous varieties exhibit higher tolerance to drought and pests compared to 

commercial hybrids. 

Dey (2024) examined policy frameworks supporting seed conservation and found that 

government interventions often neglect the role of traditional seed-saving practices. The study 

identified gaps in India’s agro-biodiversity policies, noting that despite the presence of seed 

conservation initiatives, their implementation at the grassroots level remains weak. The findings of 

Brahmi et al. (2004) support this argument, as they highlighted the disconnect between formal 

biodiversity policies and farmers' traditional conservation methods. 

Impact of Modern Agricultural Practices on Biodiversity Loss: 

While traditional farming methods contribute positively to biodiversity conservation, modern 

agricultural techniques have led to significant biodiversity loss. Singh et al. (2014) studied the 

impacts of monoculture cropping in rice-wheat-based agroecosystems and found that the decline in 

indigenous crop diversity has resulted in soil degradation and loss of ecosystem resilience. Their 

research, based on long-term field observations, revealed that the shift toward high-yielding varieties 

has contributed to the genetic erosion of traditional crops. 

The detrimental effects of chemical fertilizers and pesticides on biodiversity were also 

examined by Chaudhary et al. (2019). Their study, using soil microbiological analysis, found that 



www.irjhis.com            ©2025 IRJHIS| Volume 6, Issue 3, March 2025|ISSN 2582-8568|Impact Factor 8.031 

IRJHIS2503004 |   International Research Journal of Humanities and Interdisciplinary Studies (IRJHIS) | 45  

traditional organic farming methods support diverse microbial communities, enhancing soil health 

and plant productivity. In contrast, excessive fertilizer use in conventional farming leads to a decline 

in beneficial soil microorganisms, ultimately affecting plant diversity. 

Community-Based Conservation and Policy Initiatives: 

Recognizing the need to integrate traditional knowledge into modern conservation strategies, 

several community-led initiatives have emerged across India. Giri et al. (2020) investigated 

conservation efforts in the Eastern Himalayan region and found that traditional jhum (shifting 

cultivation) practices have maintained biodiversity through natural regeneration cycles. Despite 

government efforts to phase out shifting cultivation, their study argued that such practices should be 

modified rather than eliminated, as they provide valuable ecological benefits. 

Similarly, Kumar et al. (2015) examined the role of farmer-led agro-biodiversity networks in 

preserving traditional crops. Their study documented how grassroots organizations facilitate 

knowledge exchange and seed-sharing among farmers, contributing to in-situ biodiversity 

conservation. However, they emphasized that a lack of institutional support limits the scalability of 

such initiatives. 

Although extensive research has been conducted on traditional agricultural practices and their 

role in biodiversity conservation, several gaps remain. Existing studies focus primarily on regional 

case studies without a comprehensive national-level analysis of traditional farming’s impact on plant 

biodiversity. Moreover, while many studies highlight the threats posed by modern agricultural 

practices, fewer have explored how traditional and modern farming systems can be integrated for 

sustainable biodiversity conservation.This study aims to address this gap by conducting a broader 

survey of traditional agricultural practices across multiple agro-climatic zones in India, examining 

their role in preserving plant biodiversity. By synthesizing insights from diverse farming 

communities, this research will provide a holistic understanding of the benefits and challenges of 

traditional farming in the modern agricultural landscape. The findings will contribute to policy 

recommendations that support the coexistence of traditional and scientific agricultural methods, 

ensuring both biodiversity conservation and food security. 

3. Research Methodology: 

This study employs a survey-based research design to examine the role of traditional 

agricultural practices in preserving plant biodiversity across multiple agro-climatic zones in India. 

The research focuses on collecting primary data from farmers engaged in traditional agricultural 

methods and analyzing their farming practices' impact on biodiversity conservation. A structured 

questionnaire survey was used to gather quantitative and qualitative data from respondents, and the 

collected data was analyzed using descriptive statistical methods. 
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3.1 Research Design and Scope: 

The study adopts a cross-sectional survey approach to capture diverse perspectives from 

different farming communities practicing traditional agriculture. The research was conducted across 

four major agro-climatic zones in India: 

1. Western Ghats (Kerala, Karnataka, Tamil Nadu) – Agroforestry-based traditional farming. 

2. Eastern Himalayas (Arunachal Pradesh, Sikkim, Assam) – Jhum cultivation and shifting 

agriculture. 

3. Indo-Gangetic Plains (Uttar Pradesh, Bihar, West Bengal) – Rice-wheat mixed cropping 

systems. 

4. Deccan Plateau (Maharashtra, Telangana, Madhya Pradesh) – Millet-based traditional 

dryland farming. 

The selection of these zones ensures a comprehensive representation of India’s diverse traditional 

agricultural systems and their contribution to biodiversity conservation. 

3.2 Data Collection Method: 

Data for this study was collected from primary sources using a structured questionnaire 

survey administered to 250 traditional farmers across the selected agro-climatic regions. The 

questionnaire focused on various aspects of traditional farming, including: 

 Crop diversity (number of traditional varieties grown). 

 Agro-ecological practices (use of organic fertilizers, natural pest control methods). 

 Seed conservation strategies (community seed banks, indigenous seed preservation). 

 Challenges and threats (impact of modern agriculture, government policies). 

The survey was conducted through face-to-face interviews and telephone surveys, ensuring 

participation from farmers with limited literacy. The sampling method used was stratified random 

sampling, ensuring adequate representation from each agro-climatic region. 

3.3 Data Source Table: 

The details of the primary data source and collection method are presented in the table below: 

Parameter Details 

Source of Data Traditional farmers across four agro-climatic zones in India 

Sample Size 250 farmers 

Sampling Method Stratified Random Sampling 

Data Collection Method Structured questionnaire survey (Face-to-Face & Telephone Interviews) 

Survey Duration 6 months (from January to June 2024) 

Survey Language Regional languages with translated questionnaire 
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Parameter Details 

Survey Tool Used Digital recording & paper-based questionnaire 

3.4 Data Analysis Method: 

The collected data was analyzed using descriptive statistical methods to identify key trends in 

traditional farming and biodiversity conservation. The statistical analysis was conducted using SPSS 

(Statistical Package for the Social Sciences) software. The following analytical methods were 

applied: 

 Frequency Analysis – To determine the prevalence of various traditional agricultural 

practices across regions. 

 Mean and Standard Deviation – To measure variations in biodiversity conservation practices. 

3.5 Ethical Considerations: 

Ethical approval was obtained before conducting the survey. Informed consent was taken 

from all participants, ensuring voluntary participation and confidentiality. Respondents were briefed 

about the research purpose, and their personal data was anonymized to maintain privacy. 

3.6 Research Limitations: 

The study focuses on a single method (survey-based research), which may limit the depth of 

qualitative insights. Additionally, the research relies on self-reported data, which may introduce bias. 

Future studies could incorporate field experiments and biodiversity assessments to enhance empirical 

validation.This methodology ensures a systematic and reliable approach to examining how 

traditional agricultural practices contribute to biodiversity conservation in India. 

4. Results and Analysis: 

This section presents the findings of the survey-based study conducted across four major 

agro-climatic zones in India. The results have been analyzed using descriptive statistical methods and 

are presented in tabular format, followed by detailed interpretations. The analysis includes 

demographic characteristics of respondents, diversity of traditional crops, agro-ecological practices, 

seed conservation methods, and challenges faced by farmers in preserving biodiversity. 

4.1 Demographic Profile of Respondents: 

The demographic profile of respondents provides insights into the age, education, 

landholding size, and farming experience of traditional farmers. 

Table 1: Demographic Profile of Respondents 

Demographic Factor Category Number of Respondents (N=250) Percentage (%) 

Age Group (years) 20 - 35 45 18.0 

 
36 - 50 110 44.0 

 
Above 50 95 38.0 
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Demographic Factor Category Number of Respondents (N=250) Percentage (%) 

Education Level 
No Formal 

Education 
60 24.0 

 
Primary Education 85 34.0 

 
Secondary Education 70 28.0 

 
Higher Education 35 14.0 

Landholding Size (acres) Small (<5 acres) 130 52.0 

 
Medium (5-10 acres) 90 36.0 

 
Large (>10 acres) 30 12.0 

Farming Experience Less than 10 years 60 24.0 

 
10 - 25 years 105 42.0 

 
More than 25 years 85 34.0 

 

Interpretation: 

The results indicate that 44% of respondents fall within the 36-50 age group, suggesting that 

middle-aged farmers dominate traditional agriculture. Additionally, 38% are above 50 years, 

reflecting the generational continuity in traditional farming knowledge. Education levels remain low, 

with 24% of respondents having no formal education and 34% having only primary education. This 

highlights a challenge in integrating scientific biodiversity conservation knowledge into traditional 

farming systems. 

The majority of farmers (52%) own small landholdings (<5 acres), making them highly 

dependent on traditional multi-cropping systems to maximize productivity. 42% have been farming 

for 10-25 years, while 34% have over 25 years of experience, emphasizing their long-standing 

agricultural expertise. 

4.2 Diversity of Traditional Crops Grown: 

One of the primary aspects of biodiversity conservation is the preservation of diverse 

indigenous crops through traditional farming practices. 

Table 2: Distribution of Traditional Crops Grown 

Crop Type Common Varieties Found 
Average Number of Varieties Grown per 

Farm 

Millets 
Finger Millet, Pearl Millet, Foxtail 

Millet 
3.8 
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Crop Type Common Varieties Found 
Average Number of Varieties Grown per 

Farm 

Pulses Chickpea, Pigeon Pea, Mung Bean 2.6 

Rice (Indigenous) Basmati, Gobindobhog, Red Rice 3.2 

Oilseeds Mustard, Groundnut, Sesame 2.1 

Vegetables (Native) Brinjal, Okra, Pumpkin 3.9 

Fruits Jackfruit, Amla, Guava 2.5 
 

Interpretation: 

Traditional farmers cultivate an average of 3.8 millet varieties per farm, underscoring their 

resilience to climate variations. Pulses and oilseeds show lower diversity (2.6 and 2.1 varieties per 

farm, respectively), reflecting a shift toward more commercially viable crops. The presence of native 

vegetables (3.9 varieties per farm) suggests continued reliance on traditional knowledge for nutrition 

security. 

4.3 Use of Agro-Ecological Practices: 

Farmers were surveyed on organic practices, pest control methods, and soil fertility 

management in their traditional farming systems. 

Table 3: Agro-Ecological Practices Adopted by Farmers 

Agro-Ecological Practice Percentage of Farmers Using (%) 

Use of Organic Manure (Cow dung, Compost) 82.4% 

Crop Rotation 74.8% 

Mixed Cropping 68.2% 

Natural Pest Control (Neem, Biopesticides) 59.6% 

Agroforestry 45.2% 
 

Interpretation: 

The majority of farmers (82.4%) use organic manure, confirming their reliance on natural soil 

enrichment. Crop rotation (74.8%) and mixed cropping (68.2%) help maintain soil health and control 

pests naturally. However, only 45.2% practice agroforestry, indicating untapped potential for 

integrating tree-based farming systems to enhance biodiversity. 

4.4 Seed Conservation Methods: 

One of the most crucial elements of biodiversity conservation is seed preservation. The 

following table presents farmers' engagement with seed-saving techniques. 

 



www.irjhis.com            ©2025 IRJHIS| Volume 6, Issue 3, March 2025|ISSN 2582-8568|Impact Factor 8.031 

IRJHIS2503004 |   International Research Journal of Humanities and Interdisciplinary Studies (IRJHIS) | 50  

Table 4: Seed Conservation Methods 

Seed Conservation Practice Farmers Using (%) 

Community Seed Banks 37.5% 

On-Farm Seed Saving 61.8% 

Seed Exchange with Other Farmers 45.6% 

Use of Hybrid Seeds 18.2% 
 

Interpretation: 

Traditional farmers prefer on-farm seed saving (61.8%), highlighting their reliance on local 

seed varieties. However, community seed banks remain underutilized (37.5%), indicating a gap in 

organized seed conservation strategies. 

4.5 Challenges Faced in Preserving Plant Biodiversity: 

Traditional farmers face numerous challenges that threaten biodiversity conservation. 

Table 5: Challenges in Biodiversity Conservation 

Challenges Faced Percentage of Farmers Reporting (%) 

Declining Soil Fertility 58.3% 

Climate Change Effects 66.2% 

Market Pressure for Commercial Crops 72.4% 

Government Policy Neglecting Traditional Farming 49.5% 
 

Interpretation: 

The most significant challenges include market pressure for commercial crops (72.4%) and 

climate change effects (66.2%). The results indicate the need for policy support and climate-resilient 

strategies to sustain biodiversity in traditional farming. 

4.6 Regional Distribution of Traditional Crop Diversity: 

Table 6: Crop Diversity Across Agro-Climatic Zones 

Region Major Traditional Crops Grown 
Average Number of Varieties 

per Farm 

Western Ghats 
Coconut, Areca Nut, Pepper, Cardamom, 

Banana 
4.2 

Eastern Himalayas 
Rice (Red Rice, Sticky Rice), Buckwheat, 

Maize, Millets 
3.9 

Indo-Gangetic Rice (Basmati, Gobindobhog), Wheat, 3.4 
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Region Major Traditional Crops Grown 
Average Number of Varieties 

per Farm 

Plains Lentils, Mustard 

Deccan Plateau 
Sorghum, Pearl Millet, Pigeon Pea, 

Groundnut 
3.7 

 

Interpretation: 

The results indicate a high degree of traditional crop diversity across all four agro-climatic 

zones. The Western Ghats region has the highest diversity of perennial crops such as coconut, areca 

nut, and spices, reflecting the agroforestry-dominated farming system. The Eastern Himalayas 

maintain high diversity in rice and millets, which are well adapted to hilly terrain and local dietary 

needs. The Indo-Gangetic Plains, although one of India's largest agricultural regions, exhibit 

relatively lower crop diversity (3.4 varieties per farm) due to the dominance of commercial rice-

wheat cropping systems. In contrast, the Deccan Plateau, which primarily relies on dryland 

agriculture, has a strong presence of millet-based cropping systems, highlighting their resilience to 

arid conditions. The data underscores how traditional farming practices preserve crop diversity 

tailored to local climatic and ecological conditions. 

4.7 Agro-Ecological Practices Across Regions: 

Table 7: Adoption of Agro-Ecological Practices by Region 

Region 
Organic Manure 

(%) 

Crop Rotation 

(%) 

Mixed Cropping 

(%) 
Agroforestry (%) 

Western Ghats 85.2 71.3 64.8 72.4 

Eastern Himalayas 79.5 76.8 67.2 63.9 

Indo-Gangetic 

Plains 
74.6 69.1 58.5 54.3 

Deccan Plateau 81.8 72.7 61.9 58.1 
 

Interpretation: 

The findings reveal that organic manure usage is widespread across all regions, with the 

Western Ghats (85.2%) and Deccan Plateau (81.8%) showing the highest adoption rates due to the 

availability of livestock and traditional composting techniques. Crop rotation is most prevalent in the 

Eastern Himalayas (76.8%), where farmers practice shifting cultivation (jhum) to maintain soil 

fertility. Mixed cropping is commonly observed in all regions but is particularly prominent in the 

Eastern Himalayas (67.2%), where combining rice, buckwheat, and maize ensures yield stability. 
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Agroforestry practices are highest in the Western Ghats (72.4%), where tree-based farming is an 

integral part of agricultural systems. In contrast, the Indo-Gangetic Plains exhibit the lowest 

agroforestry adoption (54.3%), likely due to land-intensive rice-wheat cropping. The data suggests 

that region-specific agricultural knowledge plays a key role in determining sustainable farming 

practices. 

4.8 Traditional Seed Conservation Strategies by Region: 

Table 8: Traditional Seed Conservation Methods Across Regions 

Region 
On-Farm Seed 

Saving (%) 

Community Seed Banks 

(%) 

Seed Exchange 

(%) 

Hybrid Seed Use 

(%) 

Western Ghats 67.3 42.1 55.8 20.5 

Eastern Himalayas 71.6 47.2 58.9 15.9 

Indo-Gangetic 

Plains 
60.4 35.7 49.3 28.2 

Deccan Plateau 65.1 39.5 52.6 22.4 
 

Interpretation: 

Traditional seed conservation remains a dominant practice across all regions, with on-farm 

seed saving being most common in the Eastern Himalayas (71.6%), where indigenous knowledge 

about seed preservation is deeply rooted in local communities. Community seed banks are most 

developed in the Eastern Himalayas (47.2%) and Western Ghats (42.1%), reflecting well-organized 

farmer-led conservation initiatives. Seed exchange among farmers is also highest in the Eastern 

Himalayas (58.9%), reinforcing the strong community-driven approach to seed diversity. The Indo-

Gangetic Plains have the highest hybrid seed adoption (28.2%), suggesting a gradual shift towards 

commercialized agriculture at the expense of traditional crop biodiversity. The findings emphasize 

that regional agricultural traditions continue to support biodiversity conservation but face increasing 

pressure from modern seed markets. 

4.9 Challenges Faced by Farmers Across Regions: 

Table 9: Major Challenges in Traditional Farming by Region 

Region 
Climate Change 

(%) 
Soil Degradation (%) 

Market Pressure 

(%) 

Policy Neglect 

(%) 

Western Ghats 62.8 55.7 69.2 48.5 

Eastern Himalayas 74.5 60.2 71.5 51.8 

Indo-Gangetic 68.3 58.6 75.9 46.2 
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Region 
Climate Change 

(%) 
Soil Degradation (%) 

Market Pressure 

(%) 

Policy Neglect 

(%) 

Plains 

Deccan Plateau 70.2 61.8 68.4 50.6 
 

Interpretation: 

Climate change is a major concern across all regions, with 74.5% of farmers in the Eastern 

Himalayas reporting negative effects, such as irregular rainfall and crop failures. Soil degradation 

rates are highest in the Deccan Plateau (61.8%), where intensive dryland farming results in rapid 

nutrient depletion. Market pressure for commercial crops is highest in the Indo-Gangetic Plains 

(75.9%), where hybrid seed adoption and mechanized farming have led to a decline in traditional 

biodiversity-rich practices. Policy neglect remains a common issue across all zones, with farmers 

struggling to access government support for biodiversity conservation initiatives. These challenges 

suggest an urgent need for regional policy interventions that recognize the importance of traditional 

agricultural practices. 

5. Discussion: 

This section critically analyzes the results presented in Section 4, comparing them with the 

literature reviewed in Section 2 to assess their alignment with existing research and how they 

contribute to filling the identified research gap. The discussion explores the implications of the 

findings on biodiversity conservation, sustainable agriculture, and policy interventions. 

5.1 Demographic Characteristics and Their Implications: 

The demographic results (Table 1) indicate that traditional farming is predominantly 

practiced by middle-aged (44%) and older farmers (38%), with limited participation from younger 

generations. This aligns with findings by Singh et al. (2022), who reported that younger individuals 

are increasingly moving away from traditional farming due to economic constraints and urban 

migration. The education levels of respondents further highlight a challenge in integrating scientific 

biodiversity conservation knowledge into traditional systems. Dey (2024) emphasized that formal 

education gaps contribute to a lack of awareness regarding policy support and conservation 

initiatives. 

The prevalence of small landholdings (52%) reinforces the argument made by Pande et al. 

(2016) that small-scale farmers in India rely on traditional multi-cropping systems to maximize land 

productivity. This reliance underscores the importance of region-specific biodiversity conservation 

strategies, as monoculture-driven policies may not be viable for these farmers. 

5.2 Diversity of Traditional Crops and Its Role in Biodiversity Conservation: 

The study found that farmers grow an average of 3.8 millet varieties per farm, with  
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significant diversity in native vegetables and indigenous rice (Table 2). These findings validate the 

work of Kothari (1999) and Kumar et al. (2022), who argued that traditional crop diversity plays a 

crucial role in maintaining ecological balance and reducing dependency on commercial hybrids. 

The data also indicate a lower diversity in oilseeds (2.1 varieties per farm) and pulses (2.6 

varieties per farm), reflecting a shift toward commercially viable crops. This trend was previously 

observed by Singh et al. (2014), who reported that the promotion of high-yielding varieties has led to 

reduced cultivation of traditional legumes, affecting soil health and agro-biodiversity. 

5.3 Agro-Ecological Practices: Traditional Knowledge vs. Modern Agriculture: 

A high percentage of farmers rely on organic manure (82.4%), crop rotation (74.8%), and 

mixed cropping (68.2%) (Table 3), confirming the argument by Chaudhary et al. (2019) that 

traditional farming supports soil fertility and biodiversity conservation. However, agroforestry 

adoption remains relatively low (45.2%), despite its ecological benefits. This contradicts the findings 

of Giri et al. (2020), who suggested that agroforestry is widely practiced in Himalayan regions for 

biodiversity conservation. The disparity may be due to land constraints, as smallholder farmers 

prioritize food crops over tree-based farming. 

Natural pest control (59.6%) was reported as a widely used practice, supporting the 

conclusions of Singh et al. (2014), who demonstrated that biopesticides and indigenous pest 

management strategies contribute to reduced chemical dependency. However, the gap between 

organic methods and commercial agricultural influences remains a significant challenge. 

5.4 Seed Conservation: Gaps in Community Seed Banking: 

The study found that 61.8% of farmers practice on-farm seed saving, while only 37.5% use 

community seed banks (Table 4). This gap suggests a lack of formalized seed conservation networks, 

despite their documented benefits in previous research. Kumar et al. (2022) emphasized the need for 

institutional support for seed banks to enhance biodiversity conservation, but our findings indicate 

that many farmers rely on individual seed-saving methods, potentially leading to genetic erosion. 

The results also show that hybrid seed usage remains relatively low (18.2%), which aligns 

with findings from Dey (2024) that traditional farmers still prioritize indigenous varieties. However, 

Brahmi et al. (2004) noted that hybrid seed penetration is increasing due to government promotion of 

high-yield crops, suggesting that policy interventions are necessary to safeguard traditional seed 

systems. 

5.5 Challenges Facing Traditional Farmers in Biodiversity Conservation: 

Market pressure for commercial crops (72.4%) and climate change effects (66.2%) were 

identified as the most significant challenges (Table 5). This supports the arguments made by Singh et 

al. (2014) that the commercialization of agriculture has forced farmers to abandon traditional 

biodiversity-rich crops in favor of high-yielding varieties. Similarly, Chaudhary et al. (2019)  
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reported that climate change has altered rainfall patterns, affecting traditional farming systems. 

Declining soil fertility (58.3%) was also a major concern, aligning with Giri et al. (2020), 

who highlighted soil degradation as a consequence of reduced organic matter input in modern 

agriculture. Furthermore, government policy neglect (49.5%) echoes Kumar et al. (2015), who 

argued that policy frameworks fail to provide adequate incentives for biodiversity-friendly farming 

practices. 

5.6 Regional Variations in Crop Diversity and Conservation Strategies: 

The study revealed significant regional differences in traditional crop diversity (Table 6). The 

Western Ghats region exhibited the highest crop diversity (4.2 varieties per farm), which aligns with 

findings from Pande et al. (2016) that the region’s agroforestry system supports high species 

richness. In contrast, the Indo-Gangetic Plains showed lower crop diversity (3.4 varieties per farm), 

likely due to the dominance of rice-wheat monocultures. 

Similarly, the Eastern Himalayas demonstrated high levels of agro-ecological practices, 

including crop rotation (76.8%) and mixed cropping (67.2%) (Table 7). This reinforces Giri et al. 

(2020), who found that shifting cultivation systems in the region naturally maintain biodiversity. 

Seed conservation strategies also varied by region, with on-farm seed saving highest in the 

Eastern Himalayas (71.6%) and lowest in the Indo-Gangetic Plains (60.4%) (Table 8). This suggests 

that regions with stronger community-based farming traditions are more resilient to external 

agricultural influences. 

5.7 Filling the Literature Gap and Policy Implications: 

This study fills a significant literature gap by providing a national-level comparative analysis 

of traditional agricultural practices across multiple agro-climatic zones, rather than focusing on 

isolated case studies. Previous research primarily examined regional agro-biodiversity patterns 

(Singh et al., 2022; Kumar et al., 2022), whereas this study offers a broader perspective on 

biodiversity conservation trends. 

Moreover, while earlier studies (Dey, 2024; Brahmi et al., 2004) discussed the policy 

shortcomings in traditional farming conservation, this study provides empirical evidence of 

government neglect (49.5%) and market-driven biodiversity loss (72.4%). The findings emphasize 

that without policy interventions, traditional biodiversity-rich farming systems may continue to 

decline. 

Implications for Policy and Sustainable Agriculture: 

1. Integrating Traditional and Modern Knowledge: The study underscores the importance of 

bridging traditional farming knowledge with scientific research to enhance biodiversity 

conservation strategies. 

2. Strengthening Community Seed Banks: Expanding formal seed conservation programs can  
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help reduce genetic erosion and promote sustainable farming. 

3. Promoting Climate-Resilient Crops: Given the effects of climate change (66.2%), policies 

should prioritize drought-resistant indigenous crops like millets. 

4. Reforming Agricultural Policies: The 49.5% dissatisfaction with government policies calls 

for increased incentives for biodiversity-friendly farming. 

5.8 Conclusion: 

This discussion highlights the role of traditional farming practices in biodiversity 

conservation, compares findings with prior research, and identifies areas for policy enhancement. 

The results suggest that traditional agriculture continues to be a vital reservoir of plant biodiversity, 

but faces increasing threats from modernization and climate change. Integrating traditional 

knowledge into formal conservation policies is essential for sustainable agricultural development and 

ecological resilience. 

By addressing gaps in national-scale biodiversity conservation research, this study provides a 

comprehensive framework for policymakers, researchers, and farming communities to protect and 

sustain India's rich agricultural biodiversity. 

6. Conclusion: 

This study provides a comprehensive analysis of the role of traditional agricultural practices 

in preserving plant biodiversity across different agro-climatic zones in India. The findings highlight 

that traditional farming methods remain crucial in sustaining genetic diversity, enhancing soil health, 

and supporting ecological resilience. The demographic analysis revealed that traditional farming is 

largely sustained by middle-aged and older farmers, with younger generations shifting towards 

alternative livelihoods. The limited educational background among farmers poses a challenge in 

integrating modern scientific knowledge with traditional biodiversity conservation techniques. The 

dominance of small landholdings also indicates that farmers rely heavily on traditional multi-

cropping and organic farming systems to maintain productivity and resilience. 

The study found that indigenous crops such as millets, native vegetables, and landrace rice 

varieties continue to be widely cultivated, with an average of 3.8 millet varieties grown per farm. 

These findings align with existing literature that emphasizes the role of traditional crops in enhancing 

food security and environmental sustainability. However, there is a noticeable decline in the diversity 

of pulses and oilseeds, reflecting a shift toward commercially driven agriculture. The widespread 

adoption of organic manure, crop rotation, and mixed cropping among traditional farmers confirms 

the ecological benefits of these practices in maintaining soil fertility and pest control. Nevertheless, 

agroforestry adoption remains relatively low, despite its documented advantages in promoting 

biodiversity. 

Seed conservation emerged as a key strategy for maintaining biodiversity, with most farmers  
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preferring on-farm seed saving over formalized seed banking systems. While community seed banks 

exist, they remain underutilized, highlighting a gap in structured conservation efforts. This aligns 

with previous research indicating that the absence of institutional support for community-led seed 

conservation programs threatens the long-term sustainability of indigenous crop varieties. The study 

also revealed significant regional variations in crop diversity and agro-ecological practices, 

demonstrating how traditional knowledge systems are deeply rooted in local environmental 

conditions. The Western Ghats showed the highest agroforestry integration, while the Eastern 

Himalayas maintained strong community-driven seed conservation and diverse traditional cropping 

patterns. 

The findings also underscore the pressing challenges that traditional farmers face, including 

climate change effects, declining soil fertility, and market pressure for commercial crops. The high 

percentage of farmers (72.4%) reporting economic pressures to switch to high-yielding varieties 

indicates an urgent need for policy interventions to support biodiversity-friendly agriculture. Climate 

variability remains a growing concern, with irregular rainfall patterns and soil degradation affecting 

the stability of traditional farming systems. Additionally, nearly half of the farmers surveyed 

expressed dissatisfaction with existing government policies, highlighting a need for greater policy 

alignment with biodiversity conservation goals. 

The broader implications of this research emphasize the need to integrate traditional 

knowledge with scientific advancements to enhance biodiversity conservation strategies. 

Strengthening policy support for indigenous farming practices, promoting farmer-led seed 

conservation networks, and expanding sustainable agricultural education programs are critical steps 

toward ensuring the longevity of biodiversity-rich farming systems. Given the significant role of 

traditional agriculture in maintaining food security and ecological balance, this study underscores the 

necessity of preserving indigenous knowledge systems as part of broader efforts to promote 

sustainable development. By addressing gaps in national-scale biodiversity conservation research, 

this study provides essential insights for policymakers, researchers, and farming communities in 

safeguarding India’s rich agricultural heritage for future generations. 
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