


Indigenous Technical Knowledge on pulses storage in Tamil Nadu

ABSTRACT 
The important of pulses in nutritional security, crop diversification and sustainability in crop production system is well recognized. According to an estimate post – harvest losses in pulses vary from 25-30%. Proper method of storage could be helps to prevent such losses and increases the availability. An attempt has been made in the present study to document Indigenous Technical Knowledge related to practices that are followed in pulses storage in rural areas of Tamil Nadu. Data was collected from 120 farmers with the help of a structured questionnaire. The study concludes that indigenous traditional knowledge and practices are useful for sustenance and these guardians of indigenous knowledge compose a prominent role in agricultural development. Before such valuable knowledge gets lost, it would be prudent to guard and encourage indigenous knowledge and wisdom extensively for self-sustenance with a motto to diminish paucity and starvation among native folks.
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Introduction
Pulses are main source of protein and constitute an important part of people’s diet as well as cropping system across the global. India is largest producer as well as consumer of Pulses in Global level; it has to depend on import of pulses to meet the domestic requirements. Pulses are one of the oldest crops in Tamilian Culture. Pulses growing farmers are cultivating pulses with local own technologies right from seed germination, plant nutrition, plant protection and storage to value addition. A large number of Indigenous Technical Knowledge (ITK) is available with our farmers. These ITK practices need to be documented, validated and popularized in such a way that maximum benefits can be derived for the farming community.
Seed production and storage are important agriculture practices to achieve food security by enabling the seed availability at right time. Proper seed storage benefits good seed vigour, increased germination percentage, better plant establishment in early stage of crop growth. In Agriculture system, seeds produced in one season needs to be stored invariably for some time varying from months to years depending on the crop. Proper method of seed storage helps in enhancing the longevity of the seed for sowing in the subsequent season. The extent of post- harvest losses in case of pulses estimated to be in the range of 25-30% and such losses decrease the availability. Nutritional security may achieved by reducing the post harvest losses.
Farmers have been evolving number of traditional practices through trial and error method, to avoid huge loss that are occurring in stored pulse seeds due to insect and pest infestation. Adoption of Indigenous Technical Knowledge (ITK) in agricultural activities is a continuous process since long. Advancement in scientific knowledge and development of technology based on use of synthetic agro-chemicals has gained popularity, replacing the ITK-based practices, particularly in resource endowed farming situations. However, ITKs remain in use for a vast section of farmers of the country. Indigenous Technical Knowledge (ITK) refers to the accumulated knowledge evolved by farmers over generations for deriving solutions to situation related problems in agricultural production system. It reflects body of knowledge that is evolved in local environment through experimentations and constant incorporation of influences of intra and inter societal interactions. Indigenous knowledge has more advantages over modern knowledge in terms of cost involved and eases in availability. Most of the ITKs are location - specific, using locally available materials and are products of informal research. The ITKs provide for conservation and efficient utilization of resources by being eco-friendly, less capital intensive, cost effective, and efficient by-product and waste recycling and use.
ITK are found to be sustainable, socially acceptable, economically affordable and involve minimum risk to farmers. ITK is shared and communicated orally, by specific examples and through culture. An African proverb says ‘When an old knowledgeable person dies, a whole library dies’ indicating the importance of ITKs. Hence, the present study was undertaken to document the indigenous storage practices in pulses adopted by the pulse farmers in Tamil Nadu.
Materials and Methods 
The present study was conducted at Karur, Dharmapuri, Krishnagiri and Salem Districts of Tamil Nadu, India and to focus on documentation of Indigenous Traditional Knowledge (ITK) related to storage of pulse grains aimed at assessing the extent of potential use of ITK by farmers of these areas. Collected the Data personnel contact using structured questionnaire Discussions with farmers regarding aboriginal practices specific to pulses crops. Altogether, 120 farmers were surveyed from three districts. The sampling technique of the farmers chosen to contribute in this study was primarily centred 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. This information were later grouped and analyzed. Further, the scientific rationale behind some of the important indigenous traditional practices adopted by the farmers is appraised through review of literature.
Results and Discussion 
Farmers have used indigenous knowledge to increase agricultural productivity and protect natural resources for millennia. For the people who created these systems, developing indigenous knowledge systems which include environmental management was essential to their survival. In this situation, the study aims at assessing the significance of farmers’ indigenous knowledge and its role in sustainable agriculture in Tamil Nadu state. Adoption of Green  Revolution Technologies helps to achieve the sufficiency in food and fibre, but seemed to be too expensive because of the high costs associated with technological transfer, soil erosion and the loss of plant genetic material that were resistant to pest and diseases (Davis and Ebbe, 1993). The current practice of traditional agriculture is neither sustainable nor able to meet the growing global population's food needs. However, local knowledge which represents skill and comprehension of environmental issues acquired over thousands of years should be preserved and mobilized (Anil Kumar, 2010).
The details of the indigenous technologies being followed by farmers in Tamil Nadu pertaining to seeds were collected and the scientific rationales behind these indigenous traditional practices are described below.
1. Sun drying of seeds 
Sun drying is the common traditional practice followed by the farmers for pulses storage. Sun drying is carried out and the dried pulse seeds are packed in gunny bags. The activity is repeated more frequently in a season. This is usually done on a full moon day, as this is thought to reduce the risk of damage by pests and diseases. Sun drying rescinds prevailing insect pests and their different stages (Kumar and Singh, 2013).  Seeds are dried to reduce the moisture of 10-12% for longer storage. Because of the periodic drying process, this approach inhibits the growth of internal insects and infestations, but it does not offer protection against exterior infestation during storage.
2. Seed storage with common salt
In general, the farmers to use common salt in red gram (Cajanus cajan) seed storage. In this practice, about 200 g of salt was mixed for a kg of red gram seeds manually and stored in jute gunnybags and the bags were stitched. This practice helps in keeping away insects from the stored seeds. As salt had abrasive action on insect skin prevents its movement inside the storage containers. Farmers perceived this practice to be moderately effective and affordable in cost (Karthikeyan et al., 2009). 
3. Storage of seeds using camphor 
Seeds of pulses are infested by number of storage pests. To overcome this problem, farmers indigenously adopted this simple practice in seed and grain storage. In this practice, about 1 g of camphor piece per 5 kg of seeds was placed as such in the gunny bags and fresh camphor is replaced with sun drying of seeds every 3-4 months. The camphor used inside the seed storage bag repelled the storage pests due to the strong odour emanated from camphor. 
4. Neem leaves in seed storage 
Neem leaves are collected and dried in shade and mixed with seeds and stored in gunny bags or bins. Neem leaves encompasses bitter amalgams called meliacins like nimbin, salannin, meliantriol etc., and acts as anti-feedants against storage pests. Neem leaves contains azadirachtin which acts as an insect repellent, insect feeding inhibitor and sterilant with antifungal and nontoxic qualities (Misra, 2014). The strong odour of these leaves keep away the storage pests like lesser grain borers (Rhyzopertha dominica), saw toothed beetle (Oryzaephilus Surinamem) and flat grain beetle (Cryptolestes minutus).
5. Use of garlic cloves 
In storage bins, pulses seeds /grains are filled and placing the garlic cloves as layer. It acts as a repellent for several pests. Diallyl di-sulphide, diallyl tri-sulphide and diallyl sulphide are the major compounds present in garlic has anti-feedant, bactericidal, fungicidal, insecticidal, nematicidal and act as a repellent for various storage pests (Prowse et al., 2006).
6. Seed treatment with ash 
Pulses seeds are mixed with ash at the ratio of 4:1 wherein seeds were tied airtight in the jute gunny bags before storage. Due to presence of silica in ash interfere insect feeding and hinders fungal pathogen multiplication and protects seeds from pest attack.  Also Ash dust reduces the relative humidity of the storage condition and dries the seed surface. Seeds coated by ash dust prevent the egg laying and larval development of storage pest. It also masks the insect movement to search for mating partners and friction of the dust particles with the insect’s cuticle leads to desiccation and hampers the development of the pests (Rekha and Padmakar, 2014). 
7. Storage bins smeared with cow dung 
Before storing pulses seed in bamboo bins, smearing bins with clay and cow dung which prevents insect attack from outside. A Clay particle absorbs moisture in the seeds and avoids spoilage. Paste made up of clay and cow dung act as a barrier between seeds and storage insects and repellent the storage pests (Prakash et al., 2016). 
8. Storage in earthen pot
This practice involves pouring of pulse grain into the structure and placing a layer of dry sand or cow dung and clay mix at the top to a thickness of 20 cm. The seeds /grains to be stored in this practice need to be dried before storage to reduce the moisture content to safe storage level. Even little excess moisture will spoil the grain in this storage practice. The enclosed storage structure provides complete protection to the stored grain from external pests and insects infestation.
9. Mixing of different plant materials with pulse grains 
In this traditional practice, any one of wood ash, cow dung ash, soap nut leaves or pungam leaves are mixed with pulses grains and then stored in bins or bags for protecting it from the storage pests and insects. The farmers believe that these substances act as insect repellents, anti-feedant and oviposition deterrents. This practice protects the grains up to few months from pest and insects. 
10. Coating with oils
In this indigenous storage practice, the pulses are coated with a thin layer of edible oils, neem (Azadirachta indica) or karanja (Pongamia pinnata) oils to protect them against insect infestation. Coating gives a complete protection from infestation for a longer period of storage in this method. Coating of edible or non-edible oils to the pulses drastically reduces adult insect emergence and thereby controls the storage loss.
11. Use of salt and chilli powder 
Pulses seeds are stored with mixture of 100 g salt and 100 g dry chilli powder for 8 kg seeds in a bin. The pungent nature of chilli exhibits repellent effect on insects and salt has a hygroscopic and insecticidal property resulting in better control of storage insects (Madhumathy et al., 2007). 
12. Sand-seed layer method of storage 
In this method of storage, keep a thick layer of sand at base of the mud pot and spread the well sun dried seeds and again sand is added over the seeds. This process of filling sand -seed mixture layer by layer is continued till it reaches up to the brim of the pot. Then mud pot is closed with a lid and it is made air tight by smearing with cow dung paste. The sand particles act as an abrasive agent of insect cuticle and kill the insect pests. It also acts as a blockade between seeds and insects and cow dung smeared atthe top of the pot acts as a repellent which protects the seeds from storage pest (Prakash et al., 2016). 
13. Red earth treatment in pulses
Pulses seeds are coated with red earth for storage. In red earth treatment, about 1 kg of red gram is mixed with 1 kg of red earth (i.e. 1:1 ratio) and then the seeds are subjected to sun drying. After one or two days of drying, the seeds are stored as such for seed purpose. The smell gravel’s available in the red earth make scratches on the body of the storage pests and makes them to die. Ninety per cent of the farmers of Salem and Krishnagiri districts adopted this technology for storage of pulses. The red earth treatment was found to be cheaper and effective (up to 80%) in storage pest management. 
 14. Storage of seeds with sweet flag 
[bookmark: _GoBack]In this practice seeds are mixed with sweet flag (Acorus calamus) powder @ 10 g per one kg of seeds. The strong odour emanated from sweet flag acts as a repellent against all the storage pests. 
Adoption level of indigenous technologies 
The adoption level of indigenous technologies being followed by farmers in Dharmapuri, Krishnagiri and Salem regions of Tamil Nadu pertaining to seeds storages and post harvest technologies were collected from the pulse farmers. The results are presented in the 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 storing pulse grain and post-harvest pulse farmers were adopted eleven indigenous technologies. Majority of the farmers were adopted “Red gram seeds are mixed with red earth slurry, dried and stored to avoid storage pests” with 96.00 per cent, Dusting ash along with pulse seeds to control storage pests practices with 93.00 per cent, Pulse seeds in earthen pots mixed with wood ash to keep away from storage pests during storage indigenous technology with 92.00 per cent. Among the different practices, Vegetable oil and castor oil are mixed with pulses before storage was adopted by 56 per cent of farmers only. 
Vegetable oil preferably 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 (Naharki   and  Jaishi ,  2020).
The overall adoption of Indigenous technologies were calculated and categorized by using mean and standard deviation. The results are presented in the table 2.
Table 2: Overall adoption level of ITKs in Pulse seed storage and post harvest process 
	Sl. No
	Adoption level
	Number
	Percentage

	1.
	Low
	45
	37

	2.
	Medium
	54
	45

	3.
	High
	21
	18

	Total
	120
	100


From the above table 2 it is concluded that nearly half of the (45%) of pulse farmers were medium adopter followed by 37 per cent under low level adopter category and 21 per cent were high adopters ITK practices in storage and post harvest processing. The non-availability of organic substances, inadequate knowledge level of farmers about indigenous technologies, non-availability of reference source to clarify the doubts, lack of proper documentation might be the reason for lower percentage of adoption of indigenous technologies (Poonguzali, et al. 2019).
Conclusion
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. 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 is 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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