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Abstract 

This study presents a comprehensive analysis of dinoflagellate cyst assemblages from the Krishna-Godavari 

Basin, India, with a focus on their relationship to sequence stratigraphy. The investigation is centered on 

sedimentary sequences from the Upper Cretaceous to Paleogene, integrating biostratigraphic data with 

lithological and paleoenvironmental interpretations. Dinoflagellate cysts were systematically identified and 

their distribution analyzed across transgressive and highstand systems tracts. Key taxa indicative of specific 

depositional environments were documented, enabling a refined chronostratigraphic framework for the 

basin. The results highlight the utility of dinocysts in recognizing maximum flooding surfaces and 

transgressive-regressive cycles, providing a valuable tool for hydrocarbon exploration. The study 

emphasizes the integration of palynological data into basin analysis and supports the role of microfossils in 

regional sequence stratigraphic correlations. 
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1. Introduction 

1.1 Background 

Sustainable farming has gained significant 

global attention as the world faces mounting 

challenges related  to climate  change, 

biodiversity loss, and the growing demand for 

food. In a place as unique as Arunachal 

Pradesh, the conversation takes on a different 

dimension. Located in the Eastern Himalayas, 

Arunachal Pradesh is blessed with a rich 

cultural heritage, abundant biodiversity, and 

an array of unique farming practices that have 

been passed down through generations. The 

indigenous farming practices here, such as 

Jhum (shifting  cultivation),  wet  rice 

cultivation, and agroforestry,  are deeply 

intertwined  with  the  region's   natural 

environment,   reflecting  a   complex 

relationship between the land and its people. 

For centuries, these practices have sustained 

local communities, allowing them to thrive in 

an ecologically diverse region. However, in 

recent decades, modern agricultural trends, 

including industrial farming methods, have 

begun to exert significant pressure on these 

traditional systems. As the population grows 

and market demands evolve, many of these 

age-old practices are at risk of being 

abandoned or modified. Yet, there is 

increasing recognition of the value these 

practices hold in the global quest for 

sustainability. The challenge now is to 

evaluate whether these practices can be 

adapted or integrated into the broader 

framework of sustainable agriculture, offering 

lessons that go beyond the region itself. 

1.2 Research Problem 

The key problem in Arunachal Pradesh is the 

ongoing shift from traditional farming 

practices toward more industrialized, modern 

agricultural methods. On one hand, modern 

farming techniques promise increased 

productivity, better market access, and 

improved economic returns. On the other 

hand, they often come at the expense of the 

environment—threatening soil health, 

reducing biodiversity, and potentially eroding 
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social cohesion within farming communities. 

This dissertation seeks to delve into the 

resilience of traditional farming systems in the 

face of these modern pressures. The study will 

assess how practices like Jhum cultivation, 

agroforestry, and wet rice farming contribute 

to environmental sustainability, economic 

resilience, and community well-being. It will 

explore the potential for blending traditional 

and modern agricultural methods to create a 

sustainable future for agriculture in Arunachal 

Pradesh. 

1.3 Objectives of the Study 

The study will aim to: 

1. Examine and document key traditional 

farming practices in Arunachal Pradesh. 

2. Assess the environmental 

sustainability of these practices, 

focusing on aspects such as soil 

health, water conservation, and 

biodiversity. 

3. Investigate the economic implications 

of traditional practices, particularly 

their role in food security, local 

livelihoods, and overall community 

welfare. 

4. Analyze the influence of modern 

agricultural techniques on these 

traditional practices and their broader 

societal impacts. 

5. Suggest actionable recommendations 

for integrating traditional knowledge 

with contemporary agricultural 

policies, aiming for a balanced, 

sustainable agricultural future. 

1.4 Research Questions 

The research will explore the following 

questions: 

1. How do traditional farming practices 

in Arunachal Pradesh contribute to 

environmental sustainability, 

including the conservation of soil, 

water, and biodiversity? 

2. In what ways do these farming 

practices support the local economy 

and promote community well-being, 

both socially and culturally? 

3. How have modern agricultural 

interventions, including industrialized 

farming techniques, influenced 

traditional farming practices in the 

region? 

4. Can a hybrid model that integrates 

traditional and modern farming 

practices offer a more sustainable 

agricultural system for Arunachal 

Pradesh? 

1.5 Scope and Limitations 

This study focuses on the traditional farming 

practices within Arunachal Pradesh, 

particularly in regions where practices like 

Jhum cultivation, wet rice farming, and 

agroforestry are still prevalent. Data will 

primarily be gathered through field interviews, 

case studies, and analysis of reports from local 

farmers, agricultural experts, and government 

officials. 

While the scope of the study is focused on 

traditional farming practices, it will not delve 

deeply into industrial farming practices in the 

region or large-scale corporate farming. The 

limitations of the study include logistical 

challenges, limited access to some remote 

villages, and constraints on data availability. 

However, these limitations are balanced by the 

richness of the local knowledge that can be 

gathered through in-depth fieldwork, 

providing valuable insights into sustainable 

farming practices in this unique region. 

2. Conceptual Framework and 

Theoretical Perspectives 

2.1 Definition of Sustainable Agriculture 

Sustainable agriculture is often understood as 

a farming approach that seeks to meet current 

agricultural demands without jeopardizing the 

ability of future generations to do the same. In 

the case of Arunachal Pradesh, this means 

farming in ways that preserve the region’s 

unique biodiversity, conserve water, maintain 

soil fertility, and ensure food security over the 
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long term. It’s not just about improving 

yields; it’s about creating a farming system 

that benefits both the land and the people who 

depend on it. 

2.2 Agroecology and Traditional Ecological 

Knowledge (TEK) 

Agroecology focuses on designing farming 

systems that work in harmony with nature. It 

emphasizes the need for biodiversity, soil 

conservation, and water management in 

farming, which are principles that have long 

been practiced by the indigenous communities 

of Arunachal Pradesh. Practices like Jhum 

cultivation and agroforestry are quintessential 

examples of agroecological systems—they 

integrate ecological processes to maximize 

both productivity and sustainability. 

Traditional Ecological Knowledge (TEK) is 

the body of knowledge developed by 

indigenous communities over time, based on 

their understanding of local ecosystems. For 

the people of Arunachal Pradesh, TEK is 

reflected in their careful management of 

natural resources. Local farmers have an 

intimate understanding of soil types, local 

climates, and natural resource cycles— 

knowledge that is passed down through 

generations and is deeply embedded in their 

farming practices. 

2.3 Ecological Modernization Theory 

Ecological Modernization Theory (EMT) 

suggests that through the integration of 

advanced technologies and scientific 

methods, modernizing agriculture can become 

more sustainable. In Arunachal Pradesh, this 

theory might explore how combining 

traditional farming methods with modern 

techniques—such as organic farming 

practices, water-efficient irrigation 

technologies, and the use of improved crop 

varieties—could help strike a balance 

between productivity and environmental 

conservation. 

2.4 Systems Thinking in Agriculture 

Viewing  agriculture  through  the  lens  of 

systems thinking helps us understand the 

interconnectedness of various elements— 

such as climate, soil, biodiversity, and 

community practices—in a farming system. 

Instead of analyzing each factor in isolation, 

systems thinking looks at how these 

components interact with and influence one 

another. In Arunachal Pradesh, this 

perspective would emphasize how traditional 

agricultural practices, cultural beliefs, and 

natural resources are all integral to sustaining 

agricultural systems over time. 

3. Review of Literature 

3.1 Global Perspectives on Sustainable Farming 

Sustainable farming has increasingly become 

a focal point of global agricultural discourse, 

particularly in light of pressing challenges like 

climate change, resource depletion, and food 

insecurity. From the adoption of permaculture 

principles in Australia to the rise of 

agroecology movements in Latin America, 

there’s a growing recognition that farming 

systems must not only produce food 

efficiently but also work in harmony with 

natural ecosystems. Globally, there is a 

consensus that agricultural systems need to 

shift from the traditional industrial approach, 

which often emphasizes monoculture, 

chemical inputs, and high water consumption, 

toward methods that enhance biodiversity, 

protect the soil, and reduce carbon footprints. 

In regions like Africa and Southeast Asia, 

studies have shown that traditional farming 

practices, often based on local knowledge and 

ecological principles, are far more resilient to 

climate variability than industrial agriculture. 

These traditional systems are characterized by 

diversity, adaptability, and a deep 

understanding of local ecosystems. The key 

takeaway from these regions is that integrating 

modern science with these time- tested 

practices can lead to highly productive and 

sustainable agricultural systems. 

Arunachal Pradesh, with its rich biodiversity 

and unique agro-ecological conditions, can 
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contribute to this global conversation by 

showing how traditional farming methods in 

mountainous regions can be adapted to 

contemporary sustainability challenges. 

3.2 Indian Policy Landscape and Sustainable 

Agriculture 

In India, sustainable agriculture has been on 

the national agenda for several decades. 

Government policies have increasingly aimed 

to encourage sustainable farming practices 

that preserve the environment and ensure food 

security. The National Mission on Sustainable 

Agriculture (NMSA) and the Pradhan Mantri 

Krishi Sinchayee Yojana (PMKSY) are two 

major initiatives aimed at promoting soil 

health, improving irrigation infrastructure, 

and encouraging organic farming. 

However, while these policies advocate for 

sustainability, there is often a disconnect 

between policy objectives and local farming 

realities. In many cases, the focus on 

modern, high-input farming methods (such as 

the use of chemical fertilizers and pesticides) 

has marginalized traditional practices that 

could be more sustainable in the long term. 

Furthermore, the push for market-driven 

agriculture, influenced by  global supply 

chains, has left local farming communities 

vulnerable to external pressures. The review of 

literature points to the need for a more 

integrated approach that supports  both 

traditional and modern farming practices. 

3.3 Critical Gaps in Existing Literature 

While the body of literature on traditional 

farming practices in Northeast India is 

substantial, there are notable gaps, 

particularly in the integration of traditional 

ecological knowledge (TEK) with modern 

agricultural systems. Most studies tend to 

focus on the environmental aspects of 

traditional farming, such as its role in 

maintaining biodiversity or mitigating soil 

erosion, but there is a lack of research on the 

economic sustainability of these systems in 

the context of global market pressures and 

changing climatic conditions. 

Moreover, there is a scarcity of comparative 

studies that examine how traditional and 

modern farming practices can coexist or 

complement each other. The challenge is not 

only to understand the value of traditional 

systems but also to explore how they can be 

integrated into contemporary agricultural 

policies. This gap is especially pertinent in 

regions like Arunachal Pradesh, where both 

traditional and modern farming methods 

coexist and need to be understood in relation 

to one another. 

4. Research Methodology 

4.1 Research Design and Approach 

This research will adopt a qualitative, case 

study-based approach to explore the lived 

experiences and perceptions of local farmers. 

By engaging directly with farmers, 

agricultural experts, and government 

representatives, the study aims to capture a 

comprehensive picture of traditional 

agricultural practices and their role in 

sustainability. The qualitative approach 

allows for a deeper understanding of the 

complexities and nuances involved in farming 

practices and their impacts on both the 

environment and local communities. 

4.2 Selection of Study Area 

The research will focus on three regions in 

Arunachal Pradesh that represent a range of 

agro-ecological conditions: Lower Subansiri, 

Ziro Valley, and East Kameng. These areas 

are known for their diverse farming systems, 

including Jhum cultivation, wet rice farming, 

and agroforestry. By selecting these regions, 

the study will be able to explore both the 

similarities and unique challenges faced by 

different communities, providing a holistic 

view of traditional farming practices across 

the state. 

4.3 Data Collection Methods 

Data will be collected through a combination 

of methods, including in-depth interviews, 

focus   group   discussions,   and   field 
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observations. Interviews will be conducted 

with farmers, agricultural experts, and local 

government officials to gather insights on the 

sustainability of traditional farming practices, 

their economic impacts, and their cultural 

significance. Field observations will provide 

additional data on farming techniques, land 

use patterns, and environmental conditions. 

Focus group discussions will allow for the 

exploration of community-level perspectives, 

helping to capture the collective knowledge 

and experiences of local farming 

communities. 

5. Profile of Arunachal Pradesh and 

Study Regions 

5.1 Geographical Overview 

Arunachal Pradesh, located in the 

northeastern tip of India, is one of the most 

ecologically diverse and culturally rich states 

in the country. It shares international borders 

with China, Bhutan, and Myanmar, making it 

a key region in South Asia. The state's 

geographical setting is unique: the landscape 

ranges from lowland valleys to the towering 

Himalayan peaks, which are often snow- 

capped year-round. These varied terrains 

contribute to its agro-ecological diversity, 

which is a defining feature of the region’s 

agricultural systems. 

The state is divided into several districts, each 

with its own distinct ecological 

characteristics. The Apatani Plateau, for 

example, is known for its wet rice cultivation, 

while the Eastern Himalayan foothills are 

home to Jhum (shifting) cultivation. The 

Lower Subansiri district, located in the 

foothills, showcases a range of agricultural 

systems that are tailored to the terrain, with a 

mix of agroforestry, wet rice terraces, and 

livestock rearing. 

This diversity of geography has led to equally 

diverse farming practices, each optimized for 

the specific environmental conditions of the 

area. As we examine the agricultural systems 

of  Arunachal  Pradesh,  it’s  essential  to 

recognize the role the terrain plays in shaping 

these practices and the challenges posed by 

such rugged landscapes. 

5.2 Climate and Topography 

The climate in Arunachal Pradesh is highly 

variable, with conditions ranging from 

subtropical in the lower regions to alpine in 

the higher altitudes. The southern part of the 

state receives substantial rainfall during the 

monsoon season, while the northern regions 

have colder temperatures and less rainfall. 

This variation in climate significantly 

influences agricultural activities. 

In the Ziro Valley, located at an altitude of 

about 1,500 meters, the climate supports wet 

rice cultivation and some dryland crops like 

maize and millet. The valley experiences 

moderate rainfall, which allows for the 

cultivation of paddy and fish farming, a 

unique agricultural practice in the region. 

In contrast, the Upper Siang district, at higher 

altitudes, faces much harsher climates. 

Agriculture here is mainly focused on rain- 

fed crops such as maize, millets, and tubers. 

The challenge for farmers is the short 

growing season due to lower temperatures, 

which affects the types of crops that can be 

grown. 

5.3 Demographic and Socio-economic Context 

Arunachal Pradesh is home to several 

indigenous tribes, each with its own distinct 

culture and farming practices. The major 

tribes include the Apatani, Adi, Nyishi, 

Tagin, and Mishmi, among others. These 

tribes have developed agricultural systems 

that are intimately tied to their social 

structures and religious practices. 

The rural economy of Arunachal Pradesh is 

primarily based on subsistence farming, 

though a significant number of households 

also rely on livestock rearing and fishing for 

their livelihoods. Horticulture, including the 

cultivation of fruits like oranges and bananas, 

has become an important economic activity, 

especially in the districts of West Kameng 
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and East Siang. 

However, while traditional farming remains 

the backbone of rural livelihoods, the state’s 

rapid population growth and increasing 

market demands for cash crops are driving 

changes in agricultural practices. Many 

farmers are finding it increasingly difficult to 

maintain the balance between sustainability 

and economic pressures. 

5.4 Agricultural Profile 

Arunachal Pradesh’s agricultural landscape is 

a blend of subsistence and commercial 

farming. While traditional farming systems 

dominate in many parts of the state, the 

influence of modern agricultural practices is 

slowly becoming more pronounced. 

Traditional methods, such as Jhum 

cultivation (also known as shifting 

cultivation), continue to be the most widely 

practiced method of farming in the hilly areas, 

although they are increasingly under threat 

due to population pressure and the loss of 

forested land. 

Wet rice cultivation is practiced mainly in the 

Ziro Valley, which is renowned for its 

terraced fields and the integration of fish 

farming. The Apatani people are famous for 

this unique practice, which involves 

cultivating rice while maintaining fish ponds 

alongside the paddy fields, creating a 

sustainable and symbiotic relationship 

between rice and fish. 

Agroforestry systems are common in the 

foothill areas of East Kameng and West 

Siang, where crops like cardamom, bamboo, 

and oranges are grown under the canopy of 

native forests. These systems are highly 

diversified and provide multiple benefits, such 

as soil erosion control, improved water 

retention, and diversified income sources. 

5.5 Overview of Selected Villages 

The study focuses on three primary villages: 

Ziro Valley (Apatani), East Kameng, and 

Lower Subansiri. These villages were 

selected because they offer a representative 

view of Arunachal Pradesh's diverse 

agricultural systems. 

Ziro Valley, for example, is known for its wet 

rice cultivation practices, where traditional 

and modern farming methods are blended. The 

area also offers insight into the integration of 

fish farming with agriculture, making it a 

unique case for studying the sustainability of 

traditional practices in the face of modern 

agricultural pressures. 

In East Kameng, the agricultural systems are 

more diversified with agroforestry and 

mixed cropping. The integration of trees with 

agricultural crops has allowed these 

systems to remain resilient in the face of 

environmental challenges like soil erosion and 

water scarcity. 

6. Traditional Farming Practices in 

Arunachal Pradesh 

6.1 Jhum Cultivation: A Rotational Ecology 

Jhum cultivation, or shifting cultivation, has 

been practiced in Arunachal Pradesh for 

centuries. This system involves clearing forest 

land by slash-and-burn methods, followed by 

a period of cultivation, and eventually a fallow 

period to allow the land to regenerate. The 

cycle typically spans several years, though 

recent population pressures have led to shorter 

fallow periods and overuse of land. 

The ecological rationale behind Jhum 

cultivation lies in its rotational nature. When 

done properly, the system allows for the 

regeneration of soil and the return of 

biodiversity. Farmers intersperse a variety of 

crops, such as millet, maize, legumes, yams, 

and tubers, reducing the risk of crop failure 

associated with monoculture. Additionally, 

the ash from burning biomass acts as a natural 

fertilizer, and the legumes contribute to 

nitrogen fixation, improving soil fertility 

over time. 

However, with the pressures of population 

growth and land scarcity, the fallow periods 

have become shorter, leading to soil degradation 

and loss of biodiversity in some regions. Despite 
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this, many communities continue to rely on 

Jhum farming, 

adapting it to the changing circumstances and 

incorporating new practices to maintain its 

ecological balance. 

Ecological benefits of Jhum: 

 Biodiversity Conservation: The 

practice of rotating crops and 

allowing the land to fallow 

periodically helps maintain local 

biodiversity. 

 Soil Fertility: The ash from burning 

plant matter adds essential nutrients to 

the soil. 

 Climate Resilience: Jhum cultivation 

is resilient to climate shocks, as 

farmers can adapt by changing the 

crops they plant based on weather 

patterns. 

6.2 Wet Rice Cultivation: Apatani Valley 

In the Apatani Plateau in the Ziro Valley, wet 

rice cultivation is practiced on terraced fields 

that are irrigated through an intricate system 

of bamboo pipes and hand-dug canals. The 

terraces, designed to trap water and prevent 

soil erosion, are a testament to the agricultural 

ingenuity of the Apatani tribe. 

The unique aspect of Apatani wet rice farming 

is the integration of fish farming with rice 

cultivation. Fish, such as Cyprinus carpio, are 

raised in the paddy fields, providing natural 

pest control and additional nutrition for the 

community. The fish also produce organic 

waste that acts as a fertilizer, creating a 

sustainable and closed-loop agricultural 

system. 

Sustainability markers in this system include: 

 Zero-waste water management: 

Water from the rice paddies is 

reused in multiple ways, reducing 

waste and conserving this precious 

resource. 

 Integrated pest management: The 

fish feed on pests, reducing the need 

for chemical pesticides. 

 Nutrient cycling: The pigs and other 

livestock provide organic manure for 

the fields, maintaining soil fertility. 

6.3 Agroforestry Systems 

In the foothill regions of East Kameng and 

West Siang, agroforestry systems are 

widespread. These systems are typically 

multi-layered, with a variety of crops grown 

under the canopy of trees. Orange, 

cardamom, and bamboo are commonly 

grown alongside leafy greens, vegetables, 

and medicinal plants. 

Agroforestry is highly beneficial for: 

 Soil protection: The tree canopy 

prevents soil erosion, especially 

during the monsoon season. 

 Climate buffering: The agroforestry 

systems help regulate temperature and 

humidity, providing a stable 

microclimate for crops. 

 Biodiversity maintenance: A diverse 

range of species is maintained in these 

systems, promoting pollination and 

pest control. 

Agroforestry systems also offer significant 

economic benefits, as farmers can harvest 

multiple products, providing them with 

income from different sources throughout the 

year. 

6.4 Role of Ritual and Cultural Knowledge 

Farming in Arunachal is not merely economic 

— it's ritualized. Land selection, seed 

sowing, and harvesting are tied to lunar 

cycles, ancestral worship, and traditional 

ecological taboos. 

 Example: The Adi tribe observes 

“Unying Aran,” a festival marking 

sowing and seed rituals, ensuring 

communal land use consensus. 

 Women’s Role: Women act as seed 

guardians in many tribes, preserving 

local varieties like “khampti rice” or 

“lai patta.” 
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7: Environmental and Economic 

Sustainability of Traditional Practices 

7.1 Soil Fertility and Land Productivity 

Traditional farming systems in Arunachal 

Pradesh—particularly jhum (shifting 

cultivation) and terrace farming—are deeply 

attuned to ecological rhythms. Far from being 

outdated, these systems represent generations 

of refined agricultural wisdom. In jhum 

cultivation, long fallow periods—sometimes 

lasting over a decade—allow vegetation to 

regenerate naturally, replenishing soil 

nutrients and restoring organic matter. These 

cycles, carefully observed and managed, 

enhance the long-term fertility of the land. 

Farmers enrich the soil using local materials 

like ash, composted leaves, cow dung, and 

green manure, maintaining a rich microbial 

profile essential for plant health. Terrace 

farming, meanwhile, reduces soil erosion and 

improves water retention by stabilizing hill 

slopes. These techniques prioritize soil 

longevity over short-term yield spikes, 

making them ecologically sound and 

economically viable over time. Unlike 

industrial agriculture, which often leads to soil 

degradation and water pollution, traditional 

methods conserve natural capital—making 

them a crucial asset for future sustainability. 

7.2 Biodiversity Conservation 

Traditional agriculture in Arunachal Pradesh 

is inseparable from its rich biodiversity. 

Farmers routinely cultivate a diverse array of 

crops—maize, millet, ginger, pulses, leafy 

greens, and tubers—on the same plot, often 

interspersed with fruit trees and medicinal 

herbs. This polyculture mirrors forest 

ecosystems and provides multiple ecological 

benefits, including natural pest regulation, soil 

fertility enhancement, and improved 

resilience to climate shocks. Indigenous seed 

varieties, adapted over centuries to local 

conditions, are passed down through 

generations, preserving genetic diversity that 

modern monocultures often threaten. Sacred 

groves and community forests protect rare 

plant species and serve as critical habitats for 

pollinators, birds, and beneficial insects. 

7.3 Climate Resilience and Adaptability 

Arunachal’s topographical and climatic 

diversity has shaped highly adaptive farming 

practices. Communities use staggered 

planting, multi-cropping, and crop rotation to 

spread climatic risks and improve harvest 

reliability. Hardy, indigenous crop varieties 

are naturally suited to erratic rainfall, frost, 

and other environmental stresses. Water 

management techniques, such as bamboo drip 

irrigation and gravity-fed channels, optimize 

water use in highland and midland regions. 

Seasonal movement of livestock supports 

pasture regeneration and nutrient cycling. 

Cost-Benefit Analysis 

Although traditional systems may not yield 

the high cash incomes of commercial farming, 

they offer stability, food security, and 

ecological integrity. The low input cost— 

since seeds, fertilizers, and tools are locally 

sourced—means farmers are not burdened by 

debt or market fluctuations. Labor, primarily 

drawn from family and community networks, 

further reduces operational costs. Income may 

be supplemented through the sale of surplus 

produce, forest goods, or artisanal products. 

Farming in Arunachal is more than a means of 

subsistence—it is a social fabric interwoven 

with cultural values and collective identity. 

Agricultural activities are often communal, 

guided by traditional labor-sharing 

arrangements like “yagnyu” and reinforced by 

customary norms of reciprocity. Such systems 

foster strong social networks, reduce labor 

burdens,  and  build  collective  resilience. 

Women play pivotal 

roles not only in cultivation but also in seed 

preservation, food processing, and market 

trading, making them central to both 

household nutrition and rural economies. 
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8: Changing Trends and Modern 

Agricultural Interventions 

8.1 Introduction of Modern Techniques 

Over the past few decades, the introduction of 

modern agricultural techniques has had a 

significant influence on farming practices in 

Arunachal Pradesh. The primary drivers 

behind this shift have been the need to 

increase productivity, improve market access, 

and address the challenges posed by 

traditional farming systems such as limited 

yields and labor intensity. Modern techniques, 

including the use of high-yielding varieties 

(HYVs) of seeds, chemical fertilizers, 

pesticides, and mechanization, have been 

promoted as solutions to improve food 

security and economic well-being. 

While these modern approaches have indeed 

led to higher yields in some areas, the 

transition has not been without consequences. 

Soil health, once maintained through 

traditional farming methods, is now under 

threat due to the heavy reliance on chemical 

inputs. Furthermore, the introduction of 

monoculture farming has led to a reduction in 

biodiversity, making crops more vulnerable to 

pests and diseases. The effects of these 

changes are felt most acutely in the hilly 

regions of Arunachal Pradesh, where steep 

slopes, limited infrastructure, and small farm 

sizes complicate the adoption of mechanized 

farming techniques. 

8.2 Government Initiatives and Schemes 

The government of Arunachal Pradesh, along 

with various national-level schemes, has 

recognized the importance of modernizing 

agriculture while promoting sustainability. 

Schemes such as the Rashtriya Krishi Vikas 

Yojana (RKVY), Paramparagat Krishi Vikas 

Yojana (PKVY), and Mission Organic Value 

Chain Development seek to enhance 

agricultural productivity through both organic 

farming practices and the adoption of 

technology. 

Under the RKVY, the government provides 

financial assistance to farmers for 

infrastructure development, while PKVY 

encourages farmers to adopt organic farming 

practices by providing certification support 

and market linkages. Mission Organic Value 

Chain Development aims to establish organic 

farming as a viable livelihood option by 

focusing on organic inputs, market access, 

and value chain development. 

However, the effectiveness of these initiatives 

has often been limited by gaps in 

implementation. Many farmers remain 

unaware of the schemes or face difficulties 

accessing benefits due to logistical challenges 

and limited outreach. Customizing these 

initiatives to the unique geographical and 

cultural context of Arunachal Pradesh is 

crucial to their success. More localized 

strategies, such as community-based training 

programs and farmer-to-farmer knowledge 

sharing, could help increase the uptake of 

these initiatives. 

8.3 NGO and Private Sector Participation 

Non-governmental organizations (NGOs) and 

private sector players have increasingly 

become key actors in the agricultural landscape 

of Arunachal Pradesh. NGOs have been 

instrumental in facilitating awareness 

campaigns, providing training in sustainable 

farming practices, and creating market 

linkages for local produce. These 

organizations often bridge the gap between the 

government and local communities, offering 

on-the- ground support and resources tailored 

to the needs of farmers. 

Private sector participation, particularly from 

agritech companies, has brought in innovative 

solutions such as mobile-based advisory 

services, weather forecasting tools, and e- 

commerce platforms for direct marketing. 

While these advancements hold promise, 

concerns about their accessibility and 

affordability persist. Agritech solutions, 

for example, often assume a level of digital 

literacy and infrastructure that may be lacking 
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in remote areas. It is therefore essential that 

private sector interventions be adapted to the 

local context and focus on inclusivity and 

equitable access. 

8.4 Technological Adoption and Mechanization 

Mechanization in Arunachal Pradesh faces 

unique challenges due to the region’s rugged 

terrain and small landholdings. While large- 

scale mechanization has seen success in other 

parts of India, its adoption in the hilly and 

remote areas of Arunachal Pradesh is slower. 

The steep slopes, lack of road infrastructure, 

and small plots of land make the widespread 

use of tractors and harvesters impractical. 

However, there are signs of gradual adoption 

of small-scale machinery, such as mini- tillers 

and solar-powered pumps, which are more 

suited to the local context. These machines 

have made certain tasks—such as tilling, 

irrigation, and harvesting—more efficient, 

reducing labor demand and increasing 

productivity. Additionally, mobile- based 

applications that provide real-time weather 

updates, pest control advice, and crop 

management tips have gained traction among 

younger farmers. Despite this, issues such as 

inconsistent electricity supply, poor internet 

connectivity, and the digital divide in rural 

areas remain barriers to widespread 

technology adoption. 

8.5 Socio-Cultural Impact of Change 

The introduction of modern agricultural 

practices has not only impacted farming 

systems but has also had significant socio- 

cultural implications. Traditionally, 

agriculture in Arunachal Pradesh is deeply 

rooted in communal and cultural activities, 

with farming tasks being shared among 

families and neighbors. Festivals, rituals, and 

agricultural events reinforce a collective 

agricultural identity, where the relationship 

with the land is not just economic but also 

spiritual and social. 

The shift toward more individualistic farming 

practices, driven by market demands and 

modern techniques, has led to changes in 

social structures. Younger generations, 

particularly those exposed to urban life, are 

increasingly disengaging from traditional 

agricultural practices, seeking employment in 

government jobs or migration to cities for 

better economic opportunities. This shift has 

also altered gender roles within agriculture, 

with men often taking on more of the 

decision-making and mechanized 

tasks, while women’s roles in traditional 

agriculture—such as seed saving, food 

processing, and market sales—remain crucial 

but less recognized. 

In response, there is growing recognition of the 

need to preserve the cultural dimensions of 

agriculture. Initiatives that blend modern 

practices with cultural preservation, such as 

promoting agro-tourism, handicrafts, and 

traditional seed preservation, can help sustain 

local traditions while ensuring that farming 

remains economically viable. Bridging the 

gap between the old and the new requires 

policies and programs that empower 

communities to take charge of their 

agricultural future while respecting their 

cultural heritage. 

9: Farmer Perceptions and Indigenous 

Knowledge Systems 

9.1 Farmer Narratives and Field Insights 

In the field, the voices of farmers reveal a 

profound connection to their land and a deep 

understanding of their environment. Many 

farmers acknowledge the potential benefits of 

modern agricultural tools and technologies 

but express a clear preference for practices 

that have stood the test of time. They view 

traditional farming as not only a means of 

livelihood but also a cultural anchor that 

connects them to their ancestors and the land. 

Despite facing pressures to adopt new 

methods, there is a strong sentiment of 

resistance to practices perceived as harmful to 

the land, such as excessive use of chemicals 

and monocropping. Farmers often report that, 

http://www.jetir.org/


© 2025 JETIR May 2025, Volume 12, Issue 5                                                            www.jetir.org (ISSN-2349-5162)  

JETIR2505595 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org f38 
 

while they have experimented with modern 

inputs like hybrid seeds or chemical 

fertilizers, these have not consistently 

delivered the expected results. They 

frequently highlight issues such as soil 

degradation, pest outbreaks, and the 

increasing costs associated with chemical 

farming as reasons for their skepticism. 

Moreover, many farmers are adopting a 

hybrid approach—integrating modern tools 

like improved seed varieties and 

mechanization with traditional practices like 

organic fertilizers, crop diversification, and 

crop rotation. These hybrid systems provide 

the flexibility needed to adapt to 

environmental changes and market demands, 

while still preserving ecological health and 

cultural values. 

9.2 Cultural Significance of Traditional Farming 

Traditional farming practices in Arunachal 

Pradesh are inextricably linked to the cultural 

and spiritual identity of the communities. 

Agricultural activities are not just seen as 

economic tasks, but as integral parts of social 

and religious life. Festivals, rituals, and 

ceremonies associated with planting, 

harvesting, and other farming activities 

reinforce the bond between people and the 

land. 

For instance, the Mopin festival among the 

Galo community and the Solung festival of the 

Adi tribe are both centered around the 

agricultural cycle, celebrating the harvest with 

communal feasts, dances, and prayers for a 

bountiful season. These events serve 

to strengthen community ties and reaffirm the 

importance of farming as a collective 

endeavor. They also reinforce the belief that 

the land is sacred and must be respected, cared 

for, and protected. 

By integrating cultural values into farming 

practices, these communities maintain a 

sustainable relationship with their 

environment. The farming cycle, guided by 

natural rhythms and spiritual beliefs, has 

ensured that traditional practices are not only 

ecologically sound but also socially cohesive. 

9.3 Role of Gender and Elders 

In Arunachal Pradesh, women play a pivotal 

role in agricultural practices. From seed 

selection to food processing and marketing, 

women are essential to the success of the 

agricultural system. However, their 

contributions often go unrecognized in formal 

agricultural policies and extension programs. 

Elders, too, are key knowledge bearers, 

holding wisdom passed down through 

generations regarding seed selection, pest 

management, and crop cultivation. 

Yet, the marginalization of women and elders 

in agricultural decision-making processes has 

created knowledge gaps. Women, who are 

deeply involved in the agricultural cycle, are 

seldom consulted in policy discussions, 

leaving their needs and perspectives 

underrepresented. Similarly, elders, as 

custodians of traditional ecological 

knowledge, often face exclusion from 

scientific research and modern farming 

initiatives. 

Empowering women and elders to actively 

participate in agricultural development— 

through inclusive policies, community 

workshops, and participatory research—could 

strengthen the sustainability of farming 

practices and ensure that their voices are heard 

in shaping the future of agriculture. 

9.4 Knowledge Transmission and Education 

The transmission of agricultural knowledge in 

Arunachal Pradesh is traditionally carried out 

through apprenticeship, oral traditions, and 

hands-on experience. Elders teach younger 

generations the skills needed to manage the 

land and cultivate crops in harmony with 

nature. However, with the rise of formal 

education and the increasing 

migration of youth to urban areas, this 

knowledge transfer process is at risk of being 

lost. 

Formal education systems often place little 
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value on indigenous agricultural knowledge, 

focusing instead on modern farming 

techniques that may not be applicable in the 

local context. This has created a generational 

divide, where younger farmers may lack the 

deep, contextual understanding of their 

environment that older generations possess. 

10: Conclusion and Future Directions 

10.1 Key Findings 

The case study of sustainable farming 

practices in Arunachal Pradesh underscores 

the importance of preserving indigenous 

knowledge while embracing the benefits of 

modern agricultural practices. Traditional 

systems, rooted in ecological wisdom and 

cultural identity, offer valuable lessons in 

resilience, biodiversity conservation, and 

sustainability. However, the challenges posed 

by climate change, labor shortages, and 

market access require urgent attention and 

action. 

10.2 Towards a Sustainable Agricultural Future 

Moving forward, Arunachal Pradesh must 

adopt a balanced approach to agriculture— 

one that blends the best of both traditional and 

modern practices. Future agricultural 

development should prioritize ecological 

sustainability, cultural preservation, and social 

equity. By empowering local communities, 

investing in appropriate technologies, and 

fostering policy reforms, the region can chart 

a sustainable path forward. 

10.3 Final Recommendations 

10.3.1 Strengthen local governance and 

policy frameworks to reflect the 

unique needs of Arunachal Pradesh. 

10.3.2 Promote community-based 

agricultural practices and the 

integration of indigenous 

knowledge. 

10.3.3 Enhance agricultural education, 

focusing on practical skills for youth. 

10.3.4 Invest in infrastructure and market 

linkages to support farmers. 

 

10.3.5 Prioritize climate adaptation and 

water management strategies. 

 

10.3.6 Foster collaborative research 

between farmers, scientists, and 

policymakers. 

 

By implementing these recommendations, 

Arunachal Pradesh can build a more resilient 

and sustainable agricultural system that 

respects its cultural heritage while embracing 

the opportunities of the future. 
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