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Abstract: The present work is a comparative study to understand the Impact of various biodegradable wastes (hair, flower, vegetal 

and spent coffee) and plastic on the soil quality. The biological parameters like the growth rate of worms, biomass gain, and cocoon pr• 

rate augmented considerably in soil enriched with all biodegradable waste groups when compared with soil contaminated with pla 

health parameters of soil like pH, temperature, moisture content, exchangeable acidity, total organic carbon, nitrogen, phospho 

potassium (NPK) content significantly increased In soil enriched with vermicompost produced from coffee and vegetable peel wast 

compared with other groups. A moderate enhancement of nutrient parameters of soil was in hair and flower waste. The biological pa, 

growth rate, biomass gain, and cocoon production of worms in the plastic group was significantly reduced in five months of the cor 

period compared with other biodegradable vermicompost groups. Plastic-enriched soil showed a marked decrease in the phys 

chemical determinants of soil fertility. The present comparative study on various biodegradable wastes and plastic vermicompo! 

evidenced increased soil quality parameters with biodegradable wastes and decreased content of the same because of the presence• 

during vermicomposting. 
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Soil health is the sustained capacity of soil to support all 

vital lives. Continuous· valuation of soil quality is very 

important as the soil is a dynamic constituent of an 

environment that is endle.ssly varying by natural and 

anthropogenic activities. Currently, active research is going 

on wortdwide to understand the quality of soil and soil 

microenvironment. High use of chemical fertilizers and their 

over-dependence have degraded the soil health resulting in 

the decline In soil carbon stocks (Shahane and Shivay 2021). 

Both globally and in India, to cater to the needs of a large 

population, and much dependent on chemical fertilizers than 

organic manure which has resulted In poor nutrient quality of 

soil and crops produced. The enhancement of divergence of 

nutrient sources In soil with importance on organic sources, 

adoption of principles of conservation agriculture, 

enhancement of soil microbial diversity, recycling of nutrients 

through the Integrated farming system, and composting are 

potential choices for improving soil health (Basak et al 2021). 

Composting can preserve and restore soil fertility, along with 

the conversion of waste into a resource. 

Vermicompostlng Is a technique that uses the earthworm 

to translate the voluminous waste into manure and 

bioremediatlon process that occurs due to the activity of 

earthworms that helps to reduce any toxicity present In the 

wastes. Vermlcomposting Is a sustainable method of 

improving soil health which is better than the conv 

method of mixing chemical fertilizers (Siddiqui et a 

Earthworms and mesophilic bacteria work togett 

controlled setting to break down solid biodegradable· 

a process known as vermicomposting. This procedu1 

a long-lasting form of organic materials (Ahmad et al: 
Plastic is one of the amazing inventions by mank 

sin·ce its initiation of use over a century ago. It has 

one of the most convenient and versatile materials 01 

with a wide range of applications. It is in wide l 

different industries and fields because of its pr 

ranging from high resistance to corrosion, llghtwei! 

strength, transparency, low toxicity to durability, 

manufacturing cost. Plastic has so many positive pn 

but negative property contributes greatly to envirc 

pollution is non-biodegradability. Therefore, the hif 

of plastic wortdwide has resulted in extreme envirc 

problems (Chae and An 2018). Plastic waste is 

havoc in the environment (both aquatic and tE 

presently receiving universal attention. Most st• 

plastic pollution have focused on aquatic envir< 

whereas the effects and hazards of plastic pollution • 

are less studied. Earthworms have been largely us• 

test species in studying the impact of plastic enrict 

the health of the soil and its effects on soil microor 
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s0010 \..: 1. Introduction · 

p0010 , Epidemiological evidence gathered globally has clearly indicat.ed that 
in this century, disorders of the central nervous systen1 will have a significant 
bearing on the healthcare concerns of the hun1an. population [1-4]. Both 
neurological and psychiatric disorders are generally associated with cognitive 
deficits, loss of men1ory, impaired mental function, etc. Owing to the nutlti­
factorial nature of thes~ disease·s, 1nodem medicine-based drugs have met 
with only limited success [5]. Hence there is a growing demand for ~ovel 
treatment options and products that could target multiple pathways and 
improve mental capabilities either independently or in combination with 
conventional drugs. In recent times, herbal products based on traditional 
knowledge have been increasingly used both in developed and developing 
countries [6]. 

p0015 According to "Ayurveda:' the Indian traditional system of medicine, 
"medhyarasayanas0 represent herbal therapeutics that boost memory, restore 
cognitive deficits, and improve mental function. The name Braluni is derived 
from the word "Brahma," the "supre~e creator0 according to the Hindu 
1nythology of India. According to Hindu traditional knowledge, since the 
brain is the central organ for intellectual and creative activities, any product 
that improves brain health is called Brahmi. Brahmi also means "bringing 
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ABSTRACT 

Recognizing the significance of millets as Nutri-Cereals, India celebrated the National Year of Millets 

in 2018, and subsequently, as proposed by India, the FAO of the United Nations declared 2023 as the 

International Year of Millets (IYoM). Consequently, there has been an intensive drive, globally, to increase 

the production and popularise the consumption of whole as well as processed millets by creating an 

awareness about their significant health benefits and richness in nutritional elements. Besides food, millets 

play a role as feed and in industrial uses. In commensurate with anticipated higher production, storage 

and international trade of whole millets and their products, it is important to protect millets throughout 

the supply chain from stored grain insects, the predominant biotic agent responsible for their qualitative 

and quantitative losses. In this context, this review focusses on the type of insect infestation encountered 

in millets from field to consumer levels affecting their market value and causing consumer concern. Insect 

management techniques adopted by the stakeholders such as farmers, traders, and government grain 

storage agencies are discussed. Due to financial constraints, small holder farmers use traditional storages 

and insect management measures using locally available plant products. Like other cereals, fumigation with 

aluminium phosphide (phosphine) preparations has a major role in insect pest management in millets at 

various storage levels. Hermetic storage bags of different capacities are used in India and in other millet 

producing countries especially at farmers level as a valuable insect management tool for whole millets 

and seed materials. Powdered and processed millets have shorter shelf-life and are more vulnerable to 

insect attack during storage. Hence, there are studies to increase their shelf life and to check infestation 

by suitable packaging material. Alternate insect management techniques investigated include ozone 

treatment, protective packaging materials, screening and breeding of millet varieties that are resistant to 

grain insects National regulations pertinent to insect management in stored millets have also been discussed. 

Key words: Stored miJlets, processed millet products, infestation, insect management, phosphine, hermetic 

storage, regulations 

Millets, considered as the powerhouse of nutrients 

serve as staple food for people with limited resources 

living in drought-prone African countries such as 

Ethiopia, Nigeria, Niger, Mali, Senegal, and Uganda and 

in certain dry regions in other producing countries in the 

world. For example, in India, sorghum, Sorghum bicolor 

(L.) Moench is used in some districts of Maharashtra 

state, finger millet, Eleusine coracana (L.) Gaertn in 

Karnataka and pearl millet Pennisetum glaucum (L.) 

R. Br. in Rajasthan state. Millets have potential as 

fonctional foods by fortification with fast foods such 

as noodles, pasta, vermicelli, and bakery products 

(Saini et al., 2021 ). When used alone or in fortified 

foods, millets have dual advantages of addressing the 

challenges of malnutrition i.e., mineral, protein, and 

vitamin deficiencies as well as over-nutrition such as 

cardiovascular diseases, colon cancer, hyperglycaemia, 

and obesity (PIB, 2023). Non-food or alternative uses 

of millets include cattle as well as poultry feed and as 

raw material in industries producing starch, biofuels 

and in breweries making alcoholic and non-alcoholic 

beverages. It has been observed that unlike wheat and 

rice, the production and consumption of millets except 

pearl millet showed a decreasing trend over the years 

1970 to 2021 (Sendbil et al., 2023). Nevertheless, 

the global millet market, in recent times, has been 

reported to show an increasing trend i.e., more than 

10 billion USO due to increased awareness about the 

nutritional benefits of millets. Global production of 

millets including pearl millet, buckwheat, fonio and 

sorghum in 2022 has been estimated as 91.33 million 

tonnes (FAO, 2023). As on 2022-23, India ranks as the 

number one in millet production in the world, annual 

production exceeds 17 million tonnes (Table 1) and 

India is the second largest exporter of millets (NAAS, 

2022). India's export of millets jumped from 34 million 

USD before 2021 to 64 million USD worth. India has 

imported a small quantity of millets i.e., 293 metric 
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