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Harnessing Indigenous Knowledge for Sustainable Agriculture in Maharashtra

Abstract
Indigenous Technological Knowledge (ITK) forms a critical component of the cultural and historical heritage of local communities. This knowledge, passed orally from generation to generation, often serves as communal property. Indigenous Technical Knowledge (ITK) is a rich collection of information developed by local communities. It is built on lived experience, informal experimentation, and a deep, hands-on understanding of the local environment. ITK offers practical insights for community-oriented activities. This paper compiles and reviews ITKs related to soil and water conservation in Maharashtra, highlighting their diversity, relevance, and application across various domains, including sustainable agriculture, biodiversity conservation, water management, soil fertility, pest and disease control, animal health, and climate resilience. ITKs holistic aspects are included, enriched with real-time examples and indigenous Marathi terminologies.
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Introduction
Indigenous Technological Knowledge (ITK) is an invaluable resource shaped by centuries of human interaction with nature. This collective wisdom, developed through experimentation and adaptation, serves as a cornerstone for sustainable practices in agriculture, resource management, and climate resilience. This knowledge plays a crucial role in shaping community-focused activities and development efforts. Rooted in centuries of trial and error, survival, and close observation, ITK offers valuable insights that researchers and extension workers can use to guide their research approaches and design appropriate experiments. ITK reflects an intimate understanding of local ecosystems and has been tailored to meet the unique challenges of different agro-climatic regions (Velten et al., 2015).
The importance of ITK is underscored by its role in fostering resilience against climate change (Lal, 2008). As modern agricultural systems grapple with issues of sustainability and environmental degradation, ITK offers a repository of knowledge that can inform adaptive and integrated solutions (Gomiero et al., 2011).  According to Singh (2013) traditional weather prediction methods are deeply rooted in village folk culture, reflected in local sayings based on observations of winds, clouds, stars, and animal behavior. These beliefs guide farmers in anticipating crop outcomes. This highlights the need for the scientific community to re-examine and validate these traditional forecasting methods to better support rural communities.
Traditional practices like wadi krishi (orchard-based farming), intercropping (misal sheti), and rainwater harvesting (pausadharan) not only enhance productivity but also mitigate the risks associated with erratic rainfall and temperature fluctuations (Robertson, 2015). Research by Ranade et al. (2021) emphasized that traditional water management techniques like nala bandh (earthen bunds) and farm ponds (kund) not only increased water availability but also mitigated the adverse effects of climate variability. (Sharma et al., 2025) study on ITKs focussed on its application in soil and water conservation, biodiversity preservation, pest and disease management, animal health, and climate resilience. By integrating these practices into contemporary frameworks, Maharashtra’s agricultural sector can achieve greater sustainability and resilience (Yerramilli, 2025).
In a country like India, with its vast agricultural landscape and diverse agro-climatic zones, the issues like climate change and disease outbreaks—both of which threaten agricultural productivity and rural livelihoods, unpredictable weather patterns and rising temperatures that disrupt crop yields and food stability are especially critical. By integrating Indigenous Technical Knowledge (ITK), communities can address these challenges and eventually leading to strengthen food security and promote nutritious, sustainable agriculture.
This paper aims to document and analyze the Indigenous Technical Knowledge (ITK) systems prevalent in Maharashtra, focusing on their significance in sustainable agriculture, soil fertility, climate resilience, animal health management, pest and disease management and rural livelihoods.
Overview of Indigenous Technological Knowledge (ITK)
ITKs encompass agricultural practices, natural resource management, healthcare, and disaster resilience, contributing significantly to sustainable development and cultural preservation. A study by Chittiraichelvan & Raman (2021) highlights how ITK forms an integral part of decision-making in rainfed agriculture, particularly in regions like Vidarbha and Marathwada. This knowledge is often gendered, with women playing a significant role in seed preservation and biodiversity conservation, as noted by Biradar (2022). Indigenous practices are rooted in collaboration and shared responsibility, promoting unity and joint action. This collective model strengthens communities to respond to climate change by pooling knowledge, labor, and resources. For example, in Andhra Pradesh, community-run seed banks help conserve a wide range of crop varieties and ensure farmers have access to resilient seeds suited to local environmental conditions (Barman et al., 2024)
In Maharashtra, ITK reflects the state’s diverse agro-climatic conditions and cultural traditions. Practices like water harvesting in Vidarbha, terracing (padikheti) in Konkan, and organic manuring (gomutra ani gobar) in Marathwada illustrate the region-specific adaptation of traditional knowledge to address local challenges.

Diversity of ITK
Maharashtra’s diverse landscapes—ranging from the arid regions of Vidarbha to the lush Konkan belt—have fostered a wide variety of ITKs. These practices encompass:
· Agricultural Practices: Intercropping (misal sheti), crop rotation (fasal phirav), and seed preservation (bij rakshan).
· Water Management: Nala bandh (earthen bunds), farm ponds (kund), and rainwater harvesting (pausadharan).
· Soil Fertility: Organic manuring (gomutra khad), green manure (hirva khad), and crop residue mulching (avar padar).
· Pest and Disease Management: Use of kadunimb ark (neem extract), ash (bhasma prayog), and traditional concoctions (kudimb).
· Animal Health Management: Herbal remedies (vanaspati upay), and dietary modifications (aahar paddhati).
· Climate Resilience: Diversified cropping systems (misal sheti), agroforestry (wadi lagwad), and rainwater harvesting (pausadharan).
Studies by Gowda et al. (2023) and Ranade et al. (2021) reaffirm that these diverse practices collectively enhance ecosystem resilience and contribute significantly to sustainable agricultural systems.
ITK and Sustainable Agriculture
ITKs provide low-cost, environmentally sustainable alternatives to modern agricultural inputs. Practices such as organic farming (jaivik sheti), crop rotation, and intercropping enhance soil health, reduce dependency on chemical fertilizers, and increase biodiversity. In Maharashtra, traditional farming systems align with ecological principles, ensuring long-term productivity and resilience (Dialla, 2023). Farm-level adaptation practices employed by farmers must be systematically identified, thoroughly documented, refined, and scientifically validated prior to their dissemination and integration into standardized climate change adaptation packages (Kharumnuid, 2023).
Water Management
Water scarcity is a pressing issue in Maharashtra. ITKs like rainwater harvesting (pausadharan), nala bandh (earthen bunds), and check dams (bandhara) have been crucial in ensuring water availability. These methods improve groundwater recharge, reduce runoff, and stabilize irrigation supplies (Gowda et al., 2023).
In Vidarbha, paat bandh (stone bunds) are used to slow down water flow and enhance infiltration. Studies by Biradar (2022) highlight that such traditional water management systems improved irrigation efficiency by 40% in semi-arid regions.
Table 1. Indigenous Technical Knowledge for Water Management
	Practice
	Region
	Impact
	Real-Time Example

	Nala bunds (nala bandh)
	Vidarbha
	Improves groundwater recharge
	Traditional paat bandh structures

	Farm ponds (kund)
	Marathwada
	Provides supplemental irrigation during drought
	Farm-based ponds

	Contour bunding (padikheti bandh)
	Western Ghats
	Reduces soil erosion and conserves moisture
	Bandhara systems in Konkan


Procedures for Water Management
1. Nala Bunds (nala bandh):
· Identify the natural drainage line where water flows during rains.
· Construct earthen or stone bunds perpendicular to the flow.
· Allow water to accumulate and percolate into the ground.
· Ranade et al. (2021) observed a 30% increase in groundwater levels due to nala bunds.
2. Farm Ponds (kund):
· Excavate a small pond in the lowest part of the field.
· Line the pond with clay or plastic to minimize seepage.
· Use the stored water for irrigation during dry spells.
3. Contour Bunding (padikheti bandh):
· Mark contours on sloping lands using an aatla (levelling instrument).
· Construct bunds along the contours to trap water and prevent soil erosion.
Traditional water and soil conservation practices commonly adopted by farmers include summer ploughing, application of organic manure, construction of stone bunds, earthen embankments, and stone walls. In the context of water conservation and watershed management, Indigenous Technical Knowledge (ITK) practices include contour storage along slopes, mulching with crop residues, digging trenches around tree crops, shallow ploughing, and recharging open wells—all of which play a significant role in enhancing water availability and promoting sustainable land use (Angadi et al., 2021)

Soil Fertility and Health
Maintaining soil fertility is central to sustainable agriculture. ITKs in Maharashtra include the use of farmyard manure (gobar khad), crop residues (avar padar), and green manure (hirva khad). Farmers also employ rotational grazing (charai firav) and agroforestry to enhance soil health.
Table 2. Indigenous Technical Knowledge for Soil Fertility and Health
	Practice
	Region
	Impact
	Real-Time Example

	Organic manuring (gobar khad)
	Vidarbha
	Enhances soil organic matter
	Use of cow dung in gomutra khad

	Crop residue mulching (avar padar)
	Marathwada
	Reduces evaporation and improves soil texture
	Sugarcane residue mulching (vaadi mulching)

	Green manure (hirva khad)
	Konkan
	Enriches nitrogen content in soil
	Planting sunhemp as green manure


Procedures for Soil Fertility Management
1. Organic Manuring (gobar khad):
· Collect cow dung and urine.
· Mix with agricultural waste and allow composting for 3-4 months.
· Apply the compost evenly across fields before sowing.
2. Crop Residue Mulching (avar padar):
· Spread crop residues like sugarcane leaves over the soil surface.
· Retain the mulch to conserve moisture and suppress weeds.
3. Green Manuring (hirva khad):
· Sow leguminous crops like sunhemp or dhaincha.
· Plow them back into the soil before flowering to add nitrogen.
Research findings from Siddappa et al. (2024) concluded that farmers cited various benefits of  ITKs, such as improved groundwater recharge (60%), biofencing through vegetative barriers (30%), reduction in soil erosion (8%), and improved soil fertility and weed control. The impact of these practices was also reflected in yield improvements for key Kharif and Rabi crops like greengram, onion, sorghum, and Bengalgram."

Pest and Disease Management
Traditional pest and disease management practices in Maharashtra involve the use of natural repellents and biocontrol agents. Neem leaves (kadunimb), ash (bhasma), and cow urine (gomutra) are commonly used to protect crops from pests and diseases (Chittiraichelvan & Raman, 2021).
Table 3. Indigenous Technical Knowledge for Pest and Disease Management
	Practice
	Region
	Impact
	Real-Time Example

	Neem extract spray (kadunimb ark)
	Vidarbha
	Acts as a natural pesticide
	Neem ark for pest control

	Ash application (bhasma prayog)
	Marathwada
	Controls fungal infections
	Sprinkling ash over crops (bhasma prayog)

	Mixed cropping (misal sheti)
	Konkan
	Reduces pest infestation
	Combining rice with pulses (dhan-tur)


Procedures for Pest and Disease Management
1. Neem Extract Spray (kadunimb ark):
· Collect fresh neem leaves (kadunimb).
· Grind the leaves into a paste and soak overnight in water.
· Strain the solution and spray it over crops to repel pests.
2. Ash Application (bhasma prayog):
· Collect ash from burnt crop residues or wood.
· Sprinkle a thin layer over affected plants to deter fungal growth and pests.
3. Mixed Cropping (misal sheti):
· Plan complementary crops such as rice (dhan) and legumes (tur).
· Plant in alternating rows to disrupt pest cycles and enhance soil fertility.

Animal Health Management
Indigenous animal health practices involve the use of locally available herbs, dietary management, and preventive measures. These practices are sustainable and align with the natural physiology of livestock, ensuring healthier animals and reduced dependency on synthetic chemicals.
Rao et al. (2021) demonstrated that neem leaf feed improved immunity levels in cattle by 40% in drought-prone regions of Maharashtra. Furthermore, Eshwarappa and Doddamani (2023) noted that using neem-based remedies for deworming reduced intestinal parasitic infections by 30% over a six-month trial period.
Table 4. Indigenous Technical Knowledge for Animal Health Management
	Practice
	Region
	Impact
	Real-Time Example

	Herbal deworming remedies (methi chara)
	Vidarbha
	Controls intestinal parasites
	Fenugreek-mixed feed (methi chara)

	Neem leaf feed (kadunimb chaara)
	Marathwada
	Boosts immunity
	Feeding kadunimb leaves to cattle

	Turmeric paste for wounds (halad lep)
	Konkan
	Promotes healing and prevents infections
	Halad lep for wound treatment


Procedures for Animal Health Management
1. Herbal Deworming Remedies (methi chara):
· Mix dried fenugreek (methi) seeds into cattle feed.
· Administer weekly to prevent and control intestinal parasites.
· In trials conducted by Sharma et al. (2017), this method reduced parasite infestations by 35%.
2. Neem Leaf Feed (kadunimb chaara):
· Collect fresh neem (kadunimb) leaves and sun-dry them.
· Chop the dried leaves and mix them with regular fodder.
· Feed twice a week to boost immunity and reduce infections.
3. Turmeric Paste for Wounds (halad lep):
· Prepare a paste using fresh turmeric (halad), water, and mustard oil (mohri tel).
· Clean the wound thoroughly and apply the paste twice daily to promote healing and prevent infection.

Climate Resilience
Indigenous Technological Knowledge (ITK) supports climate resilience by fostering sustainable practices that adapt to and mitigate the effects of climate change. In Maharashtra, traditional systems have evolved to withstand erratic weather patterns, droughts, and temperature extremes, ensuring agricultural and ecological sustainability.
Ranade et al. (2021) emphasized that diversified cropping systems like misal sheti reduced the risk of total crop failure by 30% in drought-prone areas. Similarly, Gowda et al. (2023) highlighted that agroforestry (wadi lagwad) practices in the Konkan region enhanced soil organic carbon by 15%, improving overall productivity. Biradar (2022) reported that rainwater harvesting structures in Marathwada improved water availability during droughts by 40%, enabling more stable cropping patterns.
Table 5. Indigenous Technical Knowledge for Climate Resilience
	Practice
	Region
	Impact
	Real-Time Example

	Diversified cropping (misal sheti)
	Vidarbha
	Reduces risk of total crop failure
	Combining drought-resistant crops like millet (bajra) and legumes (tur)

	Agroforestry (wadi lagwad)
	Konkan
	Enhances microclimate and biodiversity
	Planting coconut (naral) and areca nut (supari) trees alongside crops

	Rainwater harvesting (pausadharan)
	Marathwada
	Ensures water availability during dry spells
	Constructing farm ponds (kund)


Procedures for Climate Resilience
1. Diversified Cropping (misal sheti):
· Identify compatible crops such as millet (bajra) and legumes (tur).
· Plant in alternating rows to maximize resource utilization and reduce vulnerability to pests and drought.
· Dialla (2023) noted that this approach increased yield stability by 25% during erratic rainfall seasons.
2. Agroforestry (wadi lagwad):
· Combine perennials like coconut (naral) and areca nut (supari) with annual crops.
· Maintain a canopy to regulate temperature and humidity, creating a stable microclimate.
· Studies by Chittiraichelvan & Raman (2021) showed a 30% reduction in temperature extremes within agroforestry setups.
3. Rainwater Harvesting (pausadharan):
· Construct kund (farm ponds) in low-lying areas of the field.
· Line the ponds with clay or plastic to prevent seepage.
· Use stored water judiciously during dry periods.
· Research by Biradar et al. (2022) reported a 50% improvement in water availability during droughts using traditional kund systems.

Conclusion
Indigenous Technological Knowledge (ITK) offers a profound understanding of sustainable practices that address key challenges in agriculture, animal health, and climate resilience. In Maharashtra, ITKs have been honed over generations to align with the region’s diverse agro-climatic conditions. Practices like herbal remedies for livestock, diversified cropping systems, and rainwater harvesting are invaluable for fostering sustainability and resilience against climatic adversities.
Studies identified ITK as a critical component in enhancing rural livelihoods through sustainable resource management along with ITK’s potential in achieving ecological and economic sustainability in Maharashtra.
Documenting and integrating these practices into contemporary agricultural systems can bridge the gap between traditional wisdom and modern science. Policymakers, researchers, and local communities must collaborate to validate and scale ITKs, ensuring they remain relevant and impactful in addressing future challenges.
By preserving ITK, Maharashtra can lead by example in adopting a holistic and adaptive approach to sustainable development, enriching both cultural heritage and ecological integrity.
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