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ABSTRACT 
The significance of pulses in nutritional security, crop diversity, and sustainability within crop production systems is widely acknowledged. Estimates suggest that post-harvest losses in pulses range between 25% and 30%. Proper storage techniques can aid in preventing these losses and increase the availability. Being rich source of protein, pulses are easily attracted by storage insects. Damage ranging from 30–70% of the grain has been reported in various publications. The current study aims to record Indigenous Technical Knowledge (ITK) concerning the methods used in pulse storage within rural regions of Karur, Dharmapuri, Krishnagiri, and Salem Districts in Tamil Nadu. Data was gathered from 120 farmers using a structured questionnaire. Among the various ITK methods implemented in the study area, a significant number of farmers (96 percent) widely adopted the practice of mixing red gram seeds with red earth slurry, drying them, and storing to prevent storage pests upto one year. This was followed by the practice of dusting ash with pulse seeds to manage storage pests at 93.00 percent. The study finds that traditional indigenous knowledge and practices are beneficial for sustenance, and these custodians of such knowledge play a vital role in agricultural advancement. To prevent the loss of such valuable knowledge, it is wise to protect and promote indigenous wisdom and understanding broadly for self-sufficiency with a principle aimed at reducing scarcity and hunger among local communities.
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Introduction
Pulses are a major source of protein and form an essential part of people’s diets and cropping systems across the world. India is the largest producer and consumer of pulses globally, yet it still relies on imports to meet domestic demand. In Tamil culture, pulses are among the oldest cultivated crops. Farmers growing pulses have long used their own local knowledge and traditional techniques for seed germination, plant nutrition, plant protection, storage, and value addition. Indigenous Technical Knowledge (ITK) is the common traditional practice and the specific knowledge of the native farmers of different regions worldwide who have their own customs, beliefs and traditions. This knowledge has been carried over generation after generation without being documented scientifically as it is dynamic and constantly shaped by interactions with external systems as well as internal innovation and experimentation (Prinila et al., 2025). A vast repository of Indigenous Technical Knowledge (ITK) exists among these farmers. Documenting, validating, and promoting these practices is crucial to ensuring that farming communities derive maximum benefit.
Seed production and storage play a vital role in achieving food security by ensuring that quality seeds are available at the right time. Effective storage practices help maintain seed vigour, improve germination rates, and support healthy crop establishment. In agricultural systems, seeds harvested in one season must often be stored for months or even years, depending on the crop. At 30oC and 70% relative humidity (RH), some species of bruchids take only a few weeks to develop from egg to pupa. Higher humidity is conducive to more rapid proliferation of all species. Proper storage methods enhance seed longevity, ensuring they remain viable for the next planting season. Post-harvest losses in pulses are estimated at 25–30%, significantly reducing availability. Minimizing these losses can help improve nutritional security. Pulses can remain in edible condition for several years, if properly stored. However, pulses are more difficult to store than cereals and suffer much greater damage from insects and microorganisms (Borkakati et al., 2023). This not only results in quantitative losses, but also in qualitative reduction of the nutritive value because of vitamin loss and deterioration of protein quality
Over generations, farmers have developed numerous traditional methods—often through trial and error—to reduce losses caused by insect and pest infestation in stored pulse seeds. The use of Indigenous Technical Knowledge in agriculture has been a continuous practice for centuries. Although modern scientific advancements and synthetic agro-chemicals have become popular, particularly in well-resourced farming systems, ITKs continue to remain relevant and widely used by many farmers in the country. Indigenous Technical Knowledge represents the cumulative wisdom developed by farmers to address various challenges in agricultural production (Kumar et al. 2021). It evolves naturally within local environments through experimentation, observation, and inter-community interactions. Compared to modern technologies, ITKs are often more cost-effective, easily accessible, and adapted to local conditions. These practices make use of locally available materials and are results of informal, experience-based research. They promote resource conservation, eco-friendly farming, low-cost production, and efficient recycling of by-products and wastes. ITKs are generally sustainable, socially acceptable, economically viable, and involve minimal risk for farmers. They are traditionally shared orally, through demonstrations, and via cultural practices. An African proverb states, “When an old knowledgeable person dies, a whole library dies,” emphasizing the value of indigenous knowledge. Therefore, the present study aims to document the traditional storage practices for pulses used by farmers in Tamil Nadu.

Materials and Methods 
The present study was carried out in the districts of Karur, Dharmapuri, Krishnagiri, and Salem in Tamil Nadu, India. Its primary objective was to document Indigenous Traditional Knowledge (ITK) related to the storage of pulse grains and to assess the extent to which farmers in these regions adopt such practices.  The villages that are chosen have more pulse cultivating farmers in that District. Sampling technique used in this study was mainly based on random selection. Data were collected through personal interactions with farmers using a structured questionnaire. Discussions were instigated with the farmers regarding aboriginal practices specific to pulses seed storgae. Altogether, 120 farmers were surveyed in this study. The sampling technique of the farmers chosen to contribute in this study was primarily centered on random selection. Through this technique, every participant of the study was picked arbitrarily and the choice was based exclusively on fortuitous. All the information that was collected from the farmers during the course of discussion was noted down immediately later grouped and analyzed. Additionally, the scientific basis of the major ITK practices followed by farmers was evaluated through a review of relevant literature.  

Results and Discussion 
India has traversed from deficient to self-sufficient in food grains production due to green revolution, but a post-harvest loss is the major concern. Biotic factors such as storage pests causes great losses to stored seeds. Even though chemical methods of management of storage pests are highly successful, still farmers are using traditional methods of storage. The easily available and low cost inputs like red earth ash, sand, salt, camphor and plants etc. are being used by the farmers for effective seeds storage because such practices are not only user-friendly but also increases the vigour and viability of seeds. The details of the indigenous technologies being followed by farmers in study region of Tamil Nadu pertaining to pulses seed storage were collected during the study period.
For thousands of years, farmers have relied on indigenous knowledge to enhance agricultural productivity and safeguard natural resources. Recently, awareness of indigenous/local knowledge has been steadily gaining ground in the academic world, both within the social as well as in the natural sciences. A growing number of scientists and policy makers are aware of the contribution indigenous knowledge (IK) can make to a more sustainable development. These documented methods have scientific bases and also are cited in the ancient Indian texts.
In this context, the present study seeks to evaluate the importance of farmers’ indigenous knowledge and its contribution to sustainable agriculture in Tamil Nadu. While the adoption of Green Revolution technologies has helped achieve greater food and fibre production, these technologies have also proven costly due to the expenses of technology transfer, soil degradation, and the loss of pest- and disease-resistant plant genetic resources. Traditional agricultural practices alone are neither fully sustainable nor sufficient to meet the food demands of a rapidly growing global population. Nevertheless, the wealth of local knowledge—representing generations of accumulated skills and environmental understanding—needs to be conserved and effectively utilized (Anil Kumar, 2010). The indigenous seed-related technologies currently followed by farmers in Tamil Nadu were documented, and the scientific rationale behind these traditional practices is outlined below.
1. Sun drying of seeds 
Sun drying is one of the most common traditional practices followed by farmers for storing pulses. The harvested pulse seeds are spread out under the sun, dried thoroughly, and then packed in gunny bags. This procedure is repeated several times during the storage period. Farmers often prefer to carry out drying on full moon days, as it is traditionally believed to help reduce the incidence of pests and diseases. Sun drying effectively eliminates existing insect pests and their various developmental stages (Kumar and Singh, 2013). The seeds are dried to a moisture content of about 10–12%, which is suitable for long-term storage. Through repeated drying, this method helps inhibit the development of internal insects and reduces infestation. However, it does not provide complete protection against external pest attacks during storage.
2. Use of Common Salt for Seed Storage
Farmers commonly use salt as a traditional method for storing red gram (Cajanus cajan). In this practice, about 200 g of common salt is manually mixed with 1 kg of red gram seeds, which are then stored in stitched jute gunny bags. Salt helps deter insect pests due to its abrasive action on their bodies, restricting their movement within the storage containers. Farmers consider this method moderately effective and economically feasible (Karthikeyan et al., 2009).
3. Storage of Seeds Using Camphor
Pulse seeds are often attacked by various storage pests. To address this issue, farmers have traditionally adopted the use of camphor in seed and grain storage. A piece of camphor weighing about 1 g is placed per 5 kg of seeds inside gunny bags. Fresh camphor is replaced after sun-drying the seeds every 3–4 months. The strong odour released by camphor acts as a repellent, effectively keeping storage pests away.
4. Use of Neem Leaves in Seed Storage
Dried neem leaves are mixed with pulse seeds and stored in gunny bags or storage bins. Neem leaves contain bitter compounds known as meliacins—such as nimbin, salannin, and meliantriol, that act as anti-feedants against storage pests. They also contain azadirachtin, a well-known insect repellent and feeding inhibitor that possesses sterilant, antifungal, and non-toxic properties (Misra, 2014). The strong smell of neem leaves helps repel pests such as the lesser grain borer (Rhyzopertha dominica), saw-toothed beetle (Oryzaephilus surinamensis), and flat grain beetle (Cryptolestes minutus).
5. Use of Garlic Cloves
In this indigenous method, pulse seeds or grains are stored in bins with layers of garlic cloves placed between them. Garlic acts as a natural repellent against several storage pests. Compounds such as diallyl disulphide, diallyl trisulphide, and diallyl sulphide possess anti-feedant, bactericidal, fungicidal, insecticidal, nematicidal, and repellent properties (Prowse et al., 2006), offering protection to stored seeds.
6. Seed Treatment with Ash
In this practice, pulse seeds are mixed with ash in a 4:1 ratio and then tied tightly in jute gunny bags for storage. The silica present in ash interferes with insect feeding and suppresses the multiplication of fungal pathogens, thus protecting the seeds from pest attacks. Ash dust also lowers the relative humidity inside the storage environment and helps dry the seed surface. By coating the seeds, ash prevents egg-laying and larval development of storage pests. It also disrupts insect movement by masking chemical cues used for locating mates, while the abrasive effect of ash particles damages the insect cuticle, causing desiccation and hindering pest development (Rekha and Padmakar, 2014).
7. Storage Bins Smeared with Cow Dung
Before storing pulse seeds in bamboo bins, farmers traditionally smear the inner surfaces with a mixture of clay and cow dung. This coating prevents insect entry from outside. Clay absorbs excess moisture from the seeds, reducing spoilage, while the clay–cow dung paste acts as a physical barrier and repellent against storage pests (Prakash et al., 2016).
8. Storage in Earthen Pots
In this method, dried pulse grains are filled into earthen pots, and the top is sealed with a 20 cm layer of dry sand or a mixture of cow dung and clay. It is essential that the seeds be properly dried to a safe moisture level prior to storage; even slight excess moisture can lead to spoilage. The enclosed nature of the earthen pot provides strong protection against external pest and insect infestation.
9. Mixing Plant Materials with Pulse Grains
Farmers also mix plant-based materials such as wood ash, cow dung ash, soap nut leaves, or pungam leaves with pulse grains before storing them in bins or bags. These materials are believed to act as insect repellents, anti-feedants, and oviposition deterrents. This traditional method protects the stored grains from pests and insects for several months.
10. Coating with Oils
In this traditional storage method, pulse seeds are coated with a thin layer of edible oils or non-edible oils such as neem (Azadirachta indica) or karanja (Pongamia pinnata) oil. This coating provides long-term protection against insect infestation. Oil application significantly reduces adult insect emergence, thereby minimizing storage losses and extending the shelf life of stored pulses.  Mustard oil has been used for storing of pulses as it has allyl isothiocyanate and antimicrobial properties. Ash mixed with food grains in 1:1 ratio can cause insect damage, leading to desiccation and death (Arora et al., 2017). Various plant oils that were tried by researchers showed satisfactory degree of success against pulse beetle in storage (Liu et al. 2024)
11. Use of Salt and Chilli Powder
For this practice, farmers store pulse seeds with a mixture of 100 g of salt and 100 g of dry chilli powder for every 8 kg of seeds in a storage bin. The pungent compounds in chilli act as strong insect repellents, while salt, being hygroscopic and insecticidal, enhances protection against storage pests (Madhumathy et al., 2007).
12. Sand–Seed Layer Method of Storage
In this method, a thick layer of sand is first placed at the base of a mud pot, followed by a layer of well sun-dried pulse seeds. Alternate layers of sand and seeds are added until the pot is full. The pot is then covered with a lid and sealed airtight using cow dung paste. Sand acts as an abrasive material that damages insect cuticles, leading to their death, and also serves as a barrier between seeds and pests. The cow dung paste applied at the top acts as an additional repellent, offering enhanced protection (Prakash et al., 2016).
13. Red Earth Treatment in Pulses
In this indigenous technique, pulse seeds are coated with red earth before storage. Typically, 1 kg of red gram seeds is mixed with 1 kg of red earth (1:1 ratio) and then sun-dried for one or two days. The fine gravel particles in red earth scratch the bodies of storage pests, causing their death. This method is widely adopted—nearly 90% of farmers in Salem and Krishnagiri districts practice it. Red earth treatment is inexpensive and highly effective, providing up to 80% protection against storage pests. It also imparts a desirable yellowish colour to the stored product and helps remove small fragments of adhering husk due to its mild abrasive nature.
14. Storage of Seeds with Sweet Flag
Storage of seeds with Acorus calamus This is an indigenous way of storing seeds wherein seeds are mixed with Acorus calamus (sweet flag) powder (10 g per one kg of seeds) for protection of seeds from insects attack in pulses, cereals and oil seeds storage. The strong odour emanated from Acorus calamus acts as a repellant against all the storage pests
Adoption level of indigenous technologies 
The adoption levels of indigenous seed storage and post-harvest technologies practiced by farmers in the Dharmapuri, Krishnagiri, and Salem regions of Tamil Nadu were recorded from pulse-growing farmers. The results are summarized in Table 1.
Table 1. Adoption of indigenous technology in pulse seed storage and post-harvest process
	Sl.No
	Seed storage and post-harvest technologies
	Number
	Per cent

	1
	Black gram grains broken into halves will escape from weevil attack during storage
	64
	53

	2
	Castor seeds are fried, powdered and mixed with red gram seeds to reduce pest attack during storage
	104
	87

	3
	Pulse seeds in earthen pots mixed with wood ash to keep away from storage pests
	110
	92

	4
	Red gram seeds are mixed with red earth slurry, dried and stored to avoid storage pests.
	115
	96

	5
	Dry the red gram seeds well and store them in gunny bags after placing dried leaves of “Naithulasi” (Ocimum canum) inside them to prevent pod borer
	97
	81

	6
	Vegetable oil and castor oil are mixed with pulses before storage
	38
	32

	7
	Mixing pulse grams with dried chillies to increase the keeping quality and avoid from storage pests like “bruchids”
	107
	89

	8
	Dusting ash along with pulse seeds to control storage pests
	112
	93

	9
	Neem seed kernel extract is the general organic pesticide used to control many pests in pulses
	76
	63

	10
	Neem seed cake mixed with seed pulses to preserve in container to avoid storage pests
	73
	61

	11
	10 kg pulse seeds mixed with 500 gm of turmeric power, 500 mL groundnut oil for storage even for one year
	67
	56


In the storage of pulse grains and post-harvest handling, farmers adopted eleven different indigenous technologies. Among these, the practice of mixing red gram seeds with red earth slurry, drying them, and storing them to prevent pest infestation was adopted by the highest proportion of farmers (96.00%). This was followed by dusting ash along with pulse seeds to control storage pests (93.00%) and storing pulse seeds in earthen pots mixed with wood ash to keep pests away (92.00%). In contrast, the practice of mixing vegetable oil or castor oil with pulses before storage was adopted by only 56.00% of the farmers.
Vegetable oils, particularly mustard oil, are traditionally used for pulse storage due to the presence of allyl isothiocyanate and their antimicrobial properties. Similarly, mixing ash with grains in a 1:1 ratio can reduce insect damage by causing desiccation and death in pests (Naharki and Jaishi, 2020).The overall adoption levels of Indigenous Technologies were computed and categorized using the mean and standard deviation. The results are provided in Table 2 and Fig.1.
Table 2: Overall adoption level of ITKs in Pulse seed storage and post harvest process 
	Sl. No
	Adoption level
	Number

	1.
	Low
	45

	2.
	Medium
	54

	3.
	High
	21

	Total
	120



Fig. 1Adoption level of ITK practices
Based on Table 2 and Fig1, it can be concluded that nearly half (45%) of the pulse farmers fall under the medium adopter category of Indigenous Technical Knowledge (ITK) practices related to storage and post-harvest processing. This is followed by 37% of farmers who are low adopters, while only 21% are categorized as high adopters. The relatively lower adoption levels may be attributed to factors such as the unavailability of organic materials, inadequate knowledge among farmers regarding indigenous technologies, lack of reference sources for clarification, and insufficient documentation of these practices (Poonguzali et al., 2019).


Conclusion
Farmers in the Dharmapuri, Krishnagiri, Karur and Salem districts of Tamil Nadu are relying on agriculture for their livelihood security. Farming is not just an enterprise for livelihood but a socio-economic and cultural activity. Seed is a biological entity and deterioration is unavoidable beyond physiological maturity, which is influenced by many biotic and abiotic factors. Seed storage pests significantly reduce seed vigour and viability resulting in loss of seed quality. By employing synthetic pesticides, the seed quality can be maintained during storage but they have exhibited deleterious effects on environment and persist for longer period in form of residues. Before evolution of synthetic pesticides, farmers were practicing eco-friendly indigenous traditional methods for seed treatment and storage. These aboriginal methods protect the seeds, do not possess health hazards as observed in synthetic chemicals apart from being eco-friendly, cheaper and practiced with locally available materials.
A good number of indigenous pulses storage was found to exist in major pulses growing regions in Tamil Nadu. Using these techniques, some farmers could be stored the pulses grain up to 6 months to one year without any deterioration. Cost effective technology to be developed by proper and optimal blend of traditional methods and scientific knowledge for best agricultural management practices (Sathe and Nigade , 2025). Indigenous practices emanate from the cultural contact of the people concerned and evolve in close contact with specific environmental conditions and are based on traditional society’s intimate knowledge of their environment. These factors imply that indigenous knowledge are eco-friendly and safe to both man and his environment.
From the present investigation it is concluded that majority of the pulse growers adopted the indigenous practices like redgram seeds are mixed with red earth slurry, dried and stored, dusting ash along with pulse seeds, pulse seeds in earthen pots mixed with wood ash to keep away from storage pests. Majority of the respondents had medium level of adoption on indigenous technical practices. Since knowledge is the pre- requisite for adoption, it is essential to enhance the knowledge level of pulse growers through proper trainings and demonstrations.
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