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MAGIC OF MILLETS 
 

DR. JYOTI D. VORA 

 
Abstract: This research perspective is an ode to the historical and highly nutritive celebration 

of agrarian practices by Man... namely Millets. These are botanically, a family of grasses and 

are physiologically hardy, weather friendly plants. They are native to India, other parts of Asia 

and even parts of Africa. The UN in a resolution passed in 2021, decided to recognise this 

priceless gift of Nature by declaring the year 2023 as the International Year of Millets (standard 

Acronym IYOM). The year long period would be used to bring to the forefront of the world, 

the nutritional and nutraceutical benefits, the long-term ecosystem related concepts and the 

sustainable benefits to Holistic Wellness to the Society at large. It is obvious that this ethos has 

quantum benefits to our own country.  

Millets has been declared as a long-term and a food compatible for both food and long-term 

endeavour is open to value long-term outreach, national level ramification and genomic 

manipulation. A valuable role has been envisaged for the Indian Embassy as we move towards 

enhancement of agronomy which is of global stands and contributes to Humankind. 

In keeping with the grand celebration of our 75th Anniversary of Independence, "Azadi Amrut 

Mahotsav", the author has used 75 descriptors of this magic Nutraceutical.... citing only a few, 

from few, from few, from booster, carbohydrate booster, carbohydrate grain, Unison grain, 

Inexpensive, Wholesome, Expansive, forage, grazable, digestible, cash crop, cattle feed, Poultry 

feed, Poultry oriented, logistics friendly and definitely a Winner. 

 

***  

Dr. Jyoti D. Vora 
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ROLE OF MILLETS FOR FOOD SECURITY AND CLIMATE CHANGE 
 

DR. ABHAYA R. JOGLEKAR 

 
Abstract: The UN declared the year 2023 as “International year of the Millets”. Millets are also 

called “Nutri-Cereals “or shri anndue to their high nutritional content. Millets are a group of 

small-seeded grasses grown mainly in dry zones of Asia and Africa. Millets are classified in two 

groups first as Major Millets which includes sorghum (Jowar), pearl (Bajra) and finger millet 

(Ragi) and second as Minor Millets which includes kodo, foxtail millet (Kangani), proso millet 

(Chena), little millet (Kutki), and barnyard millet (Sawa). Millets have served as a traditional 

staple for hundreds of millions of people in Sub-Saharan Africa and Asia for 7000 years and are 

now cultivated across the world. However, their cultivation is declining in many countries. 

More than 90 million people in Africa and Asia still depend on millets in their diets.   

Africa is the largest producer of millets, contributing55 percent of global production, followed 

by Asia with nearly 40 percent, while Europe represents around 3 percent of the world market.  

Millets for Population Challenge: With fast growing population, the world needs to produce 

more food to fulfil these requirements, food requirement is projected to reach 8.5 billion 

population by 2030 and a staggering 9.7 billion population by 2050. With a deepening climate 

crisis and aggravating environmental stresses, there is a heightened need for crop 

diversification by promoting crops suitable for cultivation in the toughest of environments. 

Millets have proved their importance to achieve SDG-2(zero hunger), SDG-3(good health), 

SDG-12(sustainable consumption and production) and 13(climate action) and population 

challenge.   

Millets for Boosting Sustainability: As we all know that the excessive use of pesticides and 

chemical for more production of crop has adverse effects on soil as well as on human health. 

The prevalence of cancer and other health issues due to pesticides has been increased in over a 

decade. Millet’s cultivation may also help to promote a shift towards sustainable agriculture, 

diversifying crop rotations and avoiding the promotion of mono-cropping systems. Millets 

have potential to address climate change and food security. Millets can grow on relatively poor 

soils and under adverse and arid conditions, as compared to other cereals. Millets can achieve 

SDG-12(sustainable consumption and production) and help to solve the global hunger issues. 

Millets for Zero Hunger and Good Health (SDG-2,3): Millets are rich source of fibre, protein 

(essential amino acids), fatty acids, B-complex vitamins, and vitamin-E. They contain high 

amount of minerals particularly iron, phosphorus, potassium, and magnesium. Millets are gluten 

free and release less amount of glucose therefore they are helpful in combating diabetes. They are 

diversified in taste, recipes, and production. In India millets are cultivated during both kharif 

and rabi season. Millets can grow in dry land. In Chhattisgarh kodo, kutki and ragi millets are 

cultivated in northern and southern parts.  

The production of kodo and kutki have been increased in Chhattisgarh since last 5years. The 

government of Chhattisgarh with the help of IGKV is trying to fulfil the requirement, of seeds 

not only for the state but also for country as well as other countries. Millets are good crop for 

small farmers particularly women, as they provide job opportunities to them. The super food 

needs to promote its diversity and health benefits to all stakeholders i.e.-consumers, producers, 
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value chain actors, and decision makers. Millets have proven good and tasty solution to zero 

hunger, good health and food security challenges. Millets are good for human and animal 

health (through food and feed).  

 

ICRISAT Assistant Director General for External Relations, Joanna Kane-Potaka, described 

millets as a smart food – good for people, the planet, and farmers. 

“Millets can help contribute to some of the biggest global challenges in unison - nutrition and 

health needs, mitigation and adaptation to climate change, poverty of smallholder and 

marginalized farmers in the dry zones - some of the toughest areas that will take longer to 

reach the sustainable development goals.” 

 

Conclusion: It can be concluded that the international year of millets will 

a) elevate awareness of the contribution of millets for food security and nutrition 

b) inspire stakeholders on improving sustainable production and quality of millets, popularise 

recipes with local blend among population and inspire stakeholders on improving value 

added products. 

c) draw focus for enhanced investment in research and development and extension services. 

They can become a key crop within global food systems, with the potential to improve the 

livelihoods of smallholder farmers, nutrition, and the environment. 

d) Provide as good solution to climate changes, particularly drop in average rainfall. 

 

*** 

Dr. Abhaya R. Joglekar 
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ROLE OF MILLETS IN FOOD SECURITY 
 

BHAWNA SRIVASTAVA 

 
Abstract: We all know that United Nations accepted India's proposal to announce 2023 as the 

International Year of Millets. Millets are good for health and the environment as they have a 

less carbon footprint and survive in less water. Four billion people depend on staple food such 

as wheat, rice, and maize compared to 90 million people relying on millet in Africa and Asia. In 

most countries, subsidies are given only to benefit the significant cereals. Still, in India also, to 

resolve crippling food shortages, the Green Revolution promoted and subsidized the 

cultivation of high-yielding rice and wheat over indigenous crops such as millet. Millets have 

been nicknamed "nutri-cereals" for their nutritional value. Now people are waking up to the 

nutritional benefits of millet as its ability to prevent lifestyle diseases. Millets lower the risk of 

developing Type-2 diabetes and overall cholesterol levels and reduce iron deficiency. All these 

qualities of millet provide a solid case for bringing millet back into the mainstream. Apart from 

nutritional importance, another reason for United Nations countries to take an interest in 

millet as a future crop is the increase in temperature. World Meteorological Organization 

indicates that temperature will rise by 1.5 degrees Celsius within the next five years. An 

increase in temperature by even a degree can severely impact agriculture and the productivity 

of the major cereals, threatening the food security of billions of people. According to Rajeev K. 

Varshney, a leading agricultural scientist, millets are resilient to extreme conditions, including 

high temperatures and drought, and can grow in the harshest, most arid regions. 

We can grow most millet varieties within 60 days of sowing so that a farmer can grow at least 

twice or thrice a year. However, the production is significantly less due to a lack of quality 

seeds. In India, the demand for millet has grown by 140%. However, the supply is only 50%, so 

institutes like the Indian Institute of Millets Research (IIMR) and International Crops Research 

Institute for the Semi-Arid Tropics (ICRISAT) should work together to provide quality seeds 

through farmer producers organizations and governments. Government should also invest in 

research on mechanization, cultivation practices, millet production, harvest technologies, 

value addition and food processing, and millet-based products. 

There are also concerns about ethics and sustainability while promoting millet. In India, 

health-conscious consumers in urban India are taking millet in large quantities, so farmers sell 

it at high prices instead of personal consumption. So, the government should make a policy for 

quality seed production of millets and care about its price rise. 

 

*** 

Bhawna Srivastava 
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MOSAIC OF MILLETS: A QUALITY CONTROL INSIGHT 
 

DR. DIPAK VORA 

 
Abstract: We are poised to celebrate the year 2023 as the International Year of Millets. In 

keeping with applauding the nutritional, nutraceutical and Holistic Wellness-oriented 

properties of this Nutri-cereal, it is important to recognise the need for scale up, educative 

endeavours, agrarian amplification and above all quality control. In a nut-shell, this is the 

essence of this research deliberation. 

Recognising that food is a global commodity and a societal concern, food safety and regulatory 

practices have to be understood and then applied uniformly. Good Manufacturing Practices 

(GMP) and a modular approach to Quality Control (HACCP) are mandatory tools to the small-

scale cultivation to scale up of millets. 

The need of the hour is to make a global objective of bio amplification, food enrichment and 

biofortification of a group of botanicals which are well known through history as 

Wonderfoods.Hence, it is important to address peripheral aspects of the food process science 

with respect to millets. These include consumer centric practices like accurate food labelling, 

tamper proof packaging and experimental assessment of risk management. The arena of risk 

management includes Physical, chemical and microbiological aspects. These have to be 

governed by standardised research methodology and methods which are certified. 

It is only with this 360-degree approach that the World would be able to exploit the potential 

of this incomparable gift of Nature in a sustainable manner. 

 

*** 

Dr. Dipak Vora 

Director, Dhirang Consultants, Mumbai, Maharashtra, India 
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MILLETS AND ENVIRONMENTAL SUSTAINABILITY 
 

PRAHALAD DUBE 

 
Abstract: Millets are coarse grains that are traditionally grown and consumed in the Indian 

subcontinent for over 5000 years. Millets are a group of cereal grains that belong to 

the Poaceae family, commonly known as the grass family. During the course of evolution these 

have acquired capacity to face harsh environmental and climatic conditions. Therefore, these 

are successful in surviving and also in sustaining food crops.Millets are available in a variety of 

types, and each has its health benefits. Being a C4 group of cereals, millets convert more 

carbon dioxide to oxygen. These have important role in mitigating climate change. Millets can 

endure extremely high temperatures to drought and salinity making it a climate resilient crop 

especially in arid and semi-arid areas. Rajasthan state’s more than half of geographical area 

falls under this category and nearly 70% is desert. The Thar Desert or the Great Indian Desert 

encompasses about 70% of total landmass of Rajasthan and therefore, it is identified as the 

"Desert State of India". The Thar Desert embraces the districts of Jaisalmer, Barmer, Bikaner 

and Jodhpur. Millets are rich source of nutrients, antioxidants and proteins. Besides that, they 

have the ability to sequester carbon thereby reducing the release of atmospheric CO2 thus 

contribute in mitigating climate change. Millets are thus environmentally, ecologically, 

economically friendly sources of food and nutrition. Millets require less fertilizer and pesticide, 

unlike mainstream cereals, for cultivation. Millets supply superior nutrients and possess 

excellent climate resilience properties. Therefore, promotion of millets could help attain the 

sustainable developmental goals (SDGs) of the United Nations (UN). The agenda of G-20 

countries has also given it preference for discussion, planning and designing strategies. So, in 

the present paper issues and aspects of millets climate change, food security and 

environmental sustainability are discussed. 

 

Keywords: Climate Change, Environment, Food Security, Millets, Thar Desert, Sustainability. 
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ROLE OF BIOTECHNOLOGYAND GENOMICS TO PROMOTE 

MILLETS AS FUNCTIONAL FOODS 
 

BHAWNA SRIVASTAVA, REDDY P.B 

 
Abstract:  Small millets are less carbon-intensive, drought-resistant, and environmentally 

friendly. While they are used as feed in Europe, they are widely consumed as food in India, 

other East Asian nations, and sub-Saharan Africa. Due to their anti-nutrient contents, SMs do 

not have as high a bioavailability of micronutrients as other cereals. Research institutions are 

working together to improve the nutritional and processing qualities in an effort to overcome 

these limitations. They have improved cultivation through the development of high-yielding, 

micronutrient-enhanced varieties. It is difficult to achieve dramatic changes in crops' ability to 

withstand stress using traditional breeding methods, but biotechnology makes it possible. It is 

a practical tool for enhancing agricultural output. Precision and quick genetic modification of 

plants have been made possible by the development of biotechnological approaches like 

genetic engineering, genome editing, RNA-mediated gene silencing protected by next-

generation sequencing, and genome mapping. Due to successful characterization and 

evaluation in gene banks, high nutritional profiles within and between varieties have made 

these activities possible. This article gives a summary of the novel technologies currently in use 

to maximize the nutritional benefits as well as germplasm characterization to maximize the 

qualities of small millets and their products. Millets and other historically significant crops can 

help with the need for a nutritious diet because of the extent of food insecurity among the 

constantly expanding population and the prevalence of malnutrition and under nutrition 

among children. In light of this, the current review lists the developments in millet's genetics, 

genomics, and other omics that have opened the door to improvement through 

biotechnological and breeding interventions. This review also lays out a plan for enhancing 

this crop in the conventional cropping system. 

 

Keywords: Biotechnology, Millets, Breeding, Germplasm, Genetic Improvement. 

 
Introduction:  Due to the rapid changes in temperature, altered rainfall patterns, floods or 

drought conditions, and outbreaks of pests and diseases, global warming has a variety of 

harmful effects on plants. These, in turn, have an impact on crop production, lowering the 

standard and volume of agricultural output. The demand for food worldwide is significantly 

increased by climatic extremes and rapid population growth. Consequently, it is crucial to 

achieve food security for both the present and future generations (Rajasekaran, R. and Francis, 

N., 2021).  

The Food and Agriculture Organization (FAO) predicts that by 2050, there will be nine billion 

people on the planet, and to feed them, we will need to produce 50% more food than we do 

Rajasekar an do now. However, it is a difficult task to increase the food production of the 

current crops on the available land (Béné, C., et al 2015, Bahar, et al 2020, da Cunha Diaset al. 

2021). This problem is further complicated by a number of factors, including an overreliance on 
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a small number of industrialized crops, a reduction in the amount of agricultural land, and 

climate change. A number of factors, including desertification and the use of agricultural lands 

for non-agricultural purposes, seriously threaten the world’s food production systems 

(Cattivelli, V., 2022, Sharma, et 2023).  

As dietary preferences shifted to staple crops during the green revolution, small millets, also 

known as nutri-cereals, were driven out of widespread cultivation (Singh, et al 2020, Kaur, et al 

2023). Small millets are nevertheless abundant in micronutrients and crucial amino acids for 

regulatory functions. As a result, recent efforts by national and international organizations 

have focused on reintroducing these lost crops' desirable characteristics. The main objective of 

bringing these crops back to life is to strengthen future generations' immune systems so they 

can combat emerging pandemics and disease infestations in crops. 

It is difficult to achieve dramatic changes in crops' ability to withstand stress using traditional 

breeding methods, but biotechnology makes it possible. It is a practical tool for enhancing 

agricultural output. Precision and quick genetic modification of plants have been made 

possible by the development of biotechnological approaches like genetic engineering, genome 

editing, RNA-mediated gene silencing protected by next-generation sequencing, and genome 

mapping. Due to successful characterization and evaluation in gene banks, high nutritional 

profiles within and between varieties have made these activities possible. This article gives a 

summary of the novel technologies currently in use to maximize the nutritional benefits as 

well as germplasm characterization to maximize the qualities of small millets and their 

products. Millets and other historically significant crops can help with the need for a nutritious 

diet because of the extent of food insecurity among the constantly expanding population and 

the prevalence of malnutrition and under nutrition among children (Li, X., et al 2020, Noort, et 

al 2022). In light of this, the current review lists the developments in millet's genetics, 

genomics, and other omics that have opened the door to improvement through 

biotechnological and breeding interventions.  

This review article discusses the potential use of various advance technologies for 

understanding the genetic enhancement of small millets and the use of available germplasm 

information. We further discussed a detailed futuristic outline of integrated use of 

biotechnology and gene editing technologies for rapid improvement of small millets. Desirable 

crop cultivars are currently being created with such tough efforts in order to meet the demand 

for food and to support sustainable agricultural productivity for climate change adaptation. 

Crops Improvement Using Traditional Knowledge: Small millets have a significant place in 

our cultural heritage because our ancestors valued them for their therapeutic and nutraceutical 

properties. In accordance with the rules established by PPVFRA, 2001, these customs and 

practices are protected as traditional knowledge (Singh, D et al 2019, Pratima et al 2023). 

According to some tradition, millet grains are given as wedding gifts and are particularly 

prepared for cooking during celebrations of puberty and childbirth (Vermander, B., 2021). 

Regarding the preservation of India's cultural heritage, the Kolli Hill tribes in the Eastern 

Ghats continue to cultivate and preserve Malayali millets; these traits point to the presence of 

novel alleles for upcoming breeding programs. Findings from records of the use of small 

millets in Chhattisgarh, India, showed that Kodo millet straw is used in mud to make termite 

resistant walls. 
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Breeding Objectives and Prospects: Millets only need a minimal amount of input, including 

irrigation, fertilizer, and pesticides. They can survive in challenging environments and are 

therefore a dependable smart crop in the future (Umesh, M.R et al 2019, Numan, M., et al 2021, 

Pankaj, Y.K. and Wani, S.H., 2023). In small millets, cultivation and post-harvest methods are 

the main breeding goals. Higher yields are the primary focus of the initial goal. Smaller grain 

size results in poor milling recovery, which is a major goal of the post-harvest technique; 

therefore, breeding for larger seeds would help reduce post-harvest losses. Enhancing the 

color, nutritional profile, fodder yield, flour quality, and reducing antinutritional traits should 

be the main goals of future small millet breeding. 

Although small millets have a lot of potential, there are not as many research initiatives as 

there are for other crops. The limitations imposed by the smaller inflorescence and spikelets 

are to blame for this. These characteristics limit the potential for producing desirable 

recombinants. Recombinants have successfully developed because of recent hot water 

emasculation techniques. Novel alleles in small millets have been separated thanks to 

improvements in mutation breeding with MutMap+ and genotyping tools. Therefore, a greater 

emphasis on small millet genetics and genomics using cutting-edge omics approaches are 

required (Singh, R.K et al 2020, Sonah, H., et al 2022, Pramitha, et al 2023). 

Recent Advancements of Crop Improvement in Small Millets: Due to their adaptability in 

harsh and arid environments, few farmers completely relied on this cropping pattern even 

though these crops lost their economic value. As a result, tribal populations and traditional 

farmers have always preserved these crops as a cultural heritage over generations. After 

overcoming the barriers to crossing, mutation breeding for varietal development in small 

millets later emerged. In small millets, mutation breeding began in the 1970s using EMS and 

gamma rays. Early in the 1950s, when pureline selection and pedigree breeding, two forms of 

conventional breeding, dominated crop varietal releases, efforts to improve small millet started 

(Pratima et al 2023). Successful lines created through recombination breeding include varieties 

of small millets like CO 6 and CO (7) thenai in foxtail, CO (PV) 5 in proso millet, CO (samai) 4 

in little millet, and CO 9, CO 13, CO 14, and Paiyur 2 in finger millet. By employing 

standardized emasculation procedures, such as hot water treatments, Tamil Nadu Agricultural 

University was able to release these varieties (Ravikesavan et al., 2022). 

The germplasm of the following 11 crops is stored in the ICRISAT Gene bank, which was 

founded in 1979 and is located in Patancheru, India: sorghum, pearl millet, chickpea, pigeon 

pea, groundnut, finger millet, foxtail millet, little millet, kodo millet, proso millet, and 

barnyard millet. It is one of the biggest international gene banks, with 129,935 germplasm 

accessions gathered from 144 countries through donations and collection missions 

(http://genebank.icrisat.org/).  

In comparison to the major staples, only fewer molecular studies are published in small 

millets. Foxtail millet was used to create the first linkage map in the small millets, and later, 

SSR and SNPs were employed to map the QTLs in a high-density linkage map (Pratima et al, 

2023, Loni, F et al.2023). Later, Rajput et al. (2016) created linkage maps in proso millet using 

SNP markers. Pendergast et al. (2022) recently created finger millet’s high-density linkage map 

with SNPs. 

http://genebank.icrisat.org/
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In order to genotype the diversity, molecular markers including EST, RAPD, and AFLP were 

used to study the calcium dynamics in finger millet, while CAP, miRNA, EST, ISSR, and SRAP 

were used to genotype the diversity in proso millet (Habiyaremye et al., 2017). Fukunago et al. 

(2002b) and Desai et al. (2021), respectively studied chloroplast and mitochondrial diversity in 

foxtail millet and barnyard millet. SSRs were primarily used in small millets among all 

molecular markers, and they were used in comparative genomics to examine their lineages. 

Therefore, Bonthala et al. (2014) created a separate marker database for SSRs in foxtail. In small 

millets, QTL mapping and trait mapping are still in their infancy. 

Genomics in Small Millets in Relation to Climate Change: Innovative breeding techniques 

can be used to accelerate breeding progress and identify the genes in small millets that are 

responsible for improved nutritional quality and stress tolerance. Additionally, by utilizing this 

information, susceptible major cereal crops can have these traits improved. Whole-genome 

sequencing has completely changed crop improvement breeding and biotechnological 

methods. Small millets' genome sequences have produced genomic resources that can be used 

to locate desirable traits' genes, select them, and introduce them into different cultivars, 

species, or crops. We run the risk of overlooking many significant variations present in crop 

genetic diversity if we use the genome sequence of a single person as our reference genome. 

Small millets have a natural resistance to abiotic stresses like salinity, low soil fertility, high 

temperatures, drought, and extremes in temperature. Due to these qualities, small millets 

stand out as the best smart crops to cultivate in the face of climate change. Therefore, it is 

essential to comprehend the genetic and molecular mechanisms regulating stress tolerance in 

millets. To quickly analyze and make use of these intricate mechanisms, modern and 

conventional breeding should collaborate. Next-generation sequencing technologies (NGS) 

have revolutionized genomics and generated a wealth of important molecular data. The 

genome sequences of foxtail millet, finger millet, proso millet, teff, Japanese barnyard millet, 

and white fonio are now available, though the advantages of this technology were delayed in 

small millets due to limited funding and research. 

The ML-365 finger millet genome underwent whole-genome sequencing and annotation, 

revealing TFs (transcription factors) and genes associated with drought resistance and the C4 

photosynthetic pathway. WRKY, MYB, MYC, ZFHD, NAC, ABF, AREB, GRF, and NF-Y 

transcription factors were linked to 2,866 drought-responsive genes (Hittalmani et al., 2017). 

180 NAC TFs were found in proso millet, and their expression changed in response to different 

drought treatments. Proso millet NAC) genes showed up regulated expression levels in the 

roots, highlighting the crucial role of root characteristics in drought tolerance (Shan et al., 

2020). 

In finger millet, drought stress activated a number of enzymes, including the signal 

recognition particle receptor, farnesyl pyrophosphate synthase, calcineurin B-like interacting 

protein kinase 31, serine-threonine protein phosphatase 2A, and others. Drought also activated 

several housekeeping and basal regulatory genes. Pentatricopeptide repeat proteins and 

tetratricopeptide repeat proteins were two novel drought-associated genes found in the crop 

(Feng, C et al 2016). Finger millet genotypes that are salt-tolerant exhibit up regulation of 

numerous genes involved in cell growth and differentiation. Genes involved in flavonoid 

biosynthesis were selectively down regulated in the salinity-tolerant strain (Chantre Nongpiur, 
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R.,). Increased antioxidant enzyme activity and non-enzymatic antioxidant content were seen 

in the tolerant Yugu2 strain. 

Conclusions and Road Map: Our thorough analysis of studies in small millets revealed their 

enormous potential for using cutting-edge omics techniques to tap the genetic causes of 

nutrient content and climate resilience. Foxtail has been used as a model crop system and has 

greater research potential among small millets. Small millets may therefore serve as a model 

crop for novel genes and mechanisms that can be manipulated by comparative genomics in 

common cereals to increase stress tolerance and therapeutic traits. In this context, processed 

foods, new recipes, and multigrain products with value-added ingredients all show a recent 

trend in the public's eating habits toward small millets.  

The status of crop production provides insight into improving the productivity of small millets, 

which is influenced by a variety of factors. Increased cultivation of small millet is the top 

priority. Small millets have traditionally only been grown by marginal and rainfed farmers who 

use them as cover crops to protect arable lands from harsh weather. Additionally, these 

farmers have limited access to high-quality seeds for planting, and pure small millet varietal 

seeds must be painstakingly prepared from seed production plots. Second, accelerating market 

demand is necessary to expand the cultivation area. Crop diversification follows food 

diversification, and this has the potential to bring back neglected and lost crops for widespread 

cultivation. 

Additionally, public communities have recently placed an emphasis on physical fitness, with 

trainers in urban areas advising their trainees on dietary practices. These initiatives involve 

nutritional supplements, and diet plans have begun to feature well-known advertisements for 

manufactured health supplements. Small millet-based supplements could soon take the place 

of these schedules. Small millets are a good source of phytochemicals that control cellular 

metabolic processes, including folic acid, flavonoids, terpenoids, resistant starch, and others. 

Therefore, thorough investigation into the therapeutic benefits of small millets and their 

enrichment could displace artificial supplements in exercise regimens. 

The use of breeding techniques to produce desirable traits is a significant stream in small 

millets that needs to be taken into account. Small millets need to be improved through 

selection in areas where they are weedy. When creating crop ideotypes for small millet 

breeding, distinctive traits like shattering, lodging, small seeds, spined shoots, bristles, and 

awns must also be taken into account. To increase yield and productivity, additional breeding 

goals must be focused on nutritional stability, bioavailability in processed foods, multigrain 

products, phytochemical expression, uniform maturity, fertilizer responsiveness, and biotic 

stress tolerance. Small millets could therefore replace other sources of nutrition and health 

benefits in our daily diet. 
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MILLETS IN FOOD AND NUTRITION SECURITY: 

WITH SPECIAL REFERENCE TO INDIA 
 

POOJA SHARMA 

 
Abstract: Food security has been a target in India since its independence; the primary aim of 

food security is to ensure enough staple food for the entire population. Although substantial 

progress was made through the adoption of green revolution (GR) technologies and 

implementation of the food public distribution system (PDS), desirable food and nutrition 

security, as defined by the food and agriculture organization (FAO), is far from being realized. 

This paper scrutinized the potential contribution of millets in achieving food and nutrition 

security in India. Methods: The present study was conducted based on the secondary data 

obtained from FAO Corporate Statistical Database and published literature on food and 

nutrition security. The impact of the GR technologies and the PDS on food and nutrition 

security was examined using 58 years of acreage, production, and yield of rice, wheat, and 

millet, as well as comprehensive information on relevant issues including climate. Results: 

Both GR technologies and PDS unduly favored two principal crops, namely rice and wheat, 

marginalizing all other crops cultivated for thousands of years to meet the food and nutrition 

requirement of mostly developing countries including India. Millets constitute one such 

neglected group of crops in India, which have tremendous potential for contributing to food 

and nutrition security. Conclusions: Millets are to be included in the PDS alongside rice and 

wheat so that they receive an appropriate Minimum Price Support. Appropriate 

implementation of relevant regulations, continued research and development, and adequate 

support for cultivation and marketing of millets are necessary in this regard. 

 

Keywords: Millet; Nutrition Security; India  

 
Introduction: Food security was a target in India since its independence in 1947 and perhaps 

even before the Great Bengal Famine in 1943-44. The Public Distribution System (PDS) was 

started as a system of managing food security in the 1940s, which eventually has become an 

important policy instrument to combat food security in India after independence. Later, the 

worldwide effort of Green Revolution (GR) to produce cereal foods, especially rice and wheat, 

to combat the calorie requirement of the increasing population played a significant role in 

combating food security. Despite considerable improvement in increased food production and 

improved distribution, ensuring enough food with appropriate nutrition remains elusive for all 

people at all times. Hunger and malnutrition continued in the world, including India. 

Although considerable progress has been made in India in improving food and nutrition 

security, there is still a long way to go. Given the increase of population, climate change, and 

nutrition requirement, India is faced with a need for new direction and policy to achieve food 

and nutrition security. On one hand, as a policy perspective, India introduced. The National 

Food Security Act (also Right to Food Act) in 2013. The Act aims to provide subsidized food 

grains to approximately two-thirds of India’s 1.3 billion people. On the other hand, for 
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diversification of food production and grain-mix in the PDS, India has given importance to 

millets. Millets, a group of hardy and drought-resistant cereal crops, have been incorporated in 

the cropping system to improve food and nutritional security. In this study, the potential of 

millets to combat food and nutrition insecurity was explored in India with special focus on 

what determines its contribution and what policy actions are necessary.   

Millets and Food Security: The United Nations (UN) has declared 2023 as ‘the international 

year of millets’ and has called all stakeholders to provide support to draw policy attention to 

the nutritional and health benefits of millet consumption, and their suitability for cultivation 

under adverse and changing climatic conditions. Millets have the potential to help achieve the 

sustainable development goals (SDGs)—mainly SDG 2 (Zero Hunger), SDG3 (Good Health and 

Well-being), SDG 12 (Sustainable Consumption and Production), and SDG 13 (Climate Action). 

Growing millet has many advantages: Being a rain-fed crop with minimal use of fertilisers; no 

pesticide as they are less vulnerable to insect attack; seeds of millet can be stored for years 

making it advantageous in drought-prone areas. 

According to The International Crop Research Institute for the Semi-Arid Tropics (ICRISAT), 

more than 90 million people in Africa and Asia depend on millets in their diet. Although the 

global millet consumption has declined at a rate of 9 percent, the Millet Market forecast for 

2022-27 shows promising trends. India dominates the global production at 41 percent, whereas 

the consumption has been receding over the years. On the other hand, Africa has become the 

largest consumer of millets at 40 percent. Millets are multipurpose: They consume 70 percent 

less water than rice; grow in half the time of wheat; and require 40 percent less energy in 

processing. They are one-stop solution in the wake of climate change, water scarcity, and 

drought conditions along with high nutritive value to provide sustainable food security. Millets 

are an excellent source of antioxidants and help enhance capability of probiotics with potential 

health benefits. They play a role in body immune system, a solution to tackle childhood 

undernutrition and iron deficiency anaemia. Evidence indicates higher nutritive value of 

millets as compared to other cereal crops. 

Millets can thrive at relatively high temperatures and reproduce in limited water supply 

(xerophilic). A review indicates the positive effect of millet cultivation in the reduction of 

stress on environmental resources, especially in regions affected by climate change. Looking at 

the water security, millets require almost six times less water for growth (20 com) as compared 

to rice that requires average rainfall of 120-140 cm. The maturation time for certain millets is 

45-70 days, half to that of rice (120-140 days). Being a C4 group of cereals, millets convert more 

carbon dioxide to oxygen, contributing in mitigating climate change. Millets can endure 

extremely high temperatures to drought to salinity making it a climate resilient crop. The 

world needs to produce more food to feed a rapidly growing global population, which is 

projected to reach 8.5 billion by 2030, and a staggering 9.7 billion by 2050. With a deepening 

climate crisis and aggravating environmental stresses, there is a heightened need for crop 

diversification by promoting crops suitable for cultivation in the toughest of environments.  

Acknowledging the role of millets in responding to nutritional, agrarian and climate 

challenges, the UN resolution considers the urgent need to raise awareness of the climate-

resilient and nutritional benefits of millets and to advocate for diversified, balanced and 

healthy diets through the increased sustainable production and consumption of millets. They 
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are rich in vitamins and minerals, including iron and calcium; are high in protein, fibre, 

resistant starch, and have a low glycaemic index, which can help prevent or manage diabetes. 

The International year of millet gives a thriving opportunity to: 

1. Increase the contribution of millet to food security. 

2. Increase the global production of millets 

3. Ensuring efficient processing, transport, storage, and consumption. 

4. Sustainable production and quality of millet with the involvement of the stakeholder. 

Millets and Food Security in India: India is among the top 5 exporters of millets in world. 

World export of millet has increased from $400 million in 2020 to $470 million in 2021 (ITC 

trade map) India exported millets worth $64.28 million in the year 2021-22, against $59.75 

million in 2020-21. Share of Millet based value added products is negligible.   India is the 

largest producer as well as the largest exporter of cereal products in the world. India’s export of 

cereals stood at Rs. 96,011.42 Crore / 12,872.64 USD Millions during the year 2021-22. Rice 

(including Basmati and Non-Basmati) occupy the major share in India’s total cereals export 

with 75% (in value terms) during the same period. Whereas, other cereals including wheat 

represent only a 25 % share of total cereals exported from India during this period. 

India is one of the leading producers and suppliers of millet, and there are a number of millet 

sourcing points located throughout the country. The main millet-growing states in India are 

Rajasthan, Maharashtra, Karnataka, Andhra Pradesh, and Madhya Pradesh These states have a 

large number of millet farmers who grow the grain for both domestic and international 

markets. In addition to the major millet producing states, there is also a number of smaller 

millets producing regions located throughout India. These regions include the states of Uttar 

Pradesh, Bihar, and Madhya Pradesh. The Indian government had suggested to the united 

nation for declaring the year 2023 as the International Year of Millets (IYOM). India got the 

support of 72 other countries, on 5th March 2021, United Nations General Assembly (UNGA) 

declared 2023 as the International Year of Millets. The initiative of the Indian government is of 

celebrating IYOM 2023, it is done by making the population aware of the millet benefits and 

increasing the acceptability of the value added of millet across the country and world. 

Millet is a type of grain that is popular in many parts of the world, especially in Africa and Asia. 

It is a staple food in many parts of the world, particularly in Africa and Asia. According to the 

World Food Programme, there are an estimated 1.2 billion people who consume millet as a part 

of their diet. Millet production has remained relatively stable over the past few years, with an 

estimated production of 28 million metric tons in 2020. The majority of millet is produced in 

Africa, followed by Asia. India is the largest producer of millet, followed by Niger and China. 

Other major millet-producing countries include Burkina Faso, Mali, and Senegal. While millet 

is not a major food crop in the developed world, it plays a vital role in the diets of many people 

in developing countries. Millet is a drought-tolerant crop that can be grown in dry, arid 

climates where other crops would fail. It is also a nutritious grain that is high in fiber and 

essential minerals. For these reasons, millet will continue to be an important food crop in the 

years to come. 

In India, millet production has been on the rise in recent years. India is one of the largest 

producers of millets &Indian farmers have been increasingly planting millet as a drought-

resistant crop. The Indian government has also been promoting millet production as part of its 
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National Food Security Mission. As a result of these factors, millet production in India is 

expected to continue to grow in the coming years. The graph below depicts the production 

trends of millets in India. Growing millets is a step towards sustainability and food security, 

according to several experts. India is making some efforts not only nationally, but globally in 

this direction. At India’s behest, the United Nations approved 2023 as the International Year of 

Millets. The move was supported by 70 nations. 

Large majority of the consumers in India and other countries prefer consuming paddy because 

of the ease of cooking and also because of their habits. However, it is to be noted that millets 

have a short shelf life depending on humidity, temperature, and small market size. This calls 

for more awareness creation drives on the nutritive values and setting up better storage 

facilities for the crop for increasing its longevity. The states of Karnataka and Odisha set an 

example by promoting millets and including it in the mid-day meal for schools and 

distributing them in anganwadis to combat malnutrition and the Public Distribution System 

(PDS). Even though millets have been traditionally consumed in past decades, showing 

improved micronutrient intake and reduced anemia prevalence in women, of late, barriers of 

cost, taste, perception, and availability have led to decline in consumption of millet. 

There is ample evidence on nutritive value of millets being a good source of energy, 

carbohydrates, fats, proteins, soluble and insoluble fibre, antioxidants, iron, zinc, and vitamins 

and can help eliminate micronutrient deficiency for India and other developing nations. It 

helps lower cholesterol, as it is rich in polyunsaturated fatty acids and omega-3 fatty acids. A 

white paper on ‘Mainstreaming Millets for Nutrition Security’ in India launched in 2021 

provides a detailed framework for strengthening the entire value chain by addressing the gaps 

and calls for replicating scalable models across states for millet promotion in the country. It is 

time to unleash the potential of millets by creating awareness of the nutritional values to 

encourage a shift in consumer choices. 

 

References: 

 

1. Millets for Nutrition security by Dr. B. Dayakar Rao, Dr. J.P. Singh and Dr. J.V. Patil 

2. Pearl Millet: Processing and Value Addition by Dr. A. Kawatre 

3. Post-harvest Processing Technologies for Millets: Traditional Practices and Contemporary 

Methods by Dr. N.G. Malleshi 

4. Millets: Potential Functional Foods by Dr. R.K. Naik, Dr. M.V. Jali 

5. Nutrient Composition and Availability of Nutrients from Millets by Dr. K. Archana by Dr. 

M.K. Nair and Sorghum 

6. Millets as A Functional Food and Relevance to Human Health by Dr. Ratnavathi and Dr. 

J.V. Patil  

7. Improving Productivity and Enhancing Consumption – The Twin Approaches – For 

Promotion of Millets in India by Dr. A. Seetha ram 

 

*** 

Pooja Sharma 

Assistant Professor, Government College, Nagda (M.P.), India  



 

Proceedings of the National Seminar onThe Role of Millets in Food Security and Climate Change [Mar 17, 2023] 

 

 
ISBN 978-93-90146-50-5  | 38 

 

HISTOPATHOLOGICAL CHANGES INDUCED BY 

ORGANOCHLORINE (ENDOSULFAN), ORGANO-PHOSPHORUS 

(MALATHION) AND CARBAMATE (CARBARYL) PESTICIDES IN THE 

INTESTINE OF RATTUS NORVEGICUS (BERKEN). 
 

ARUN KUMAR TEWARI 

 
Abstract: The present study includes histopathological changes due todifferent pesticides as 

investigated. The experiment has been evaluated in male Rattusnorvegicus using various 

parameters. This study has been carried out to investigate the normal histology of intestine and 

histopathological changes due to under stress to three group of pesticides (organochlorine -

endosulfan, carbamate-carbaryl and Organophosphorus-malathion). The study has drawn few 

possible correlations and conclusions to understand the effects of above pesticides with relation 

to their age in laboratory rats. The present study includes the percentage increase or decrease in 

different layers of intestine with relation to days (age) under the stress full effect of above three 

categories of hazardous Chemical.   

 

Keywords: Histopathological, Organochlorine (Endosulfan), Organophosphorus (Malathion), 

Carbamate (Carbaryl), Pesticides, Intestine, Rattus Norvegicus (Berken). 

 
Introduction: Green revolution changes the economical pattern of our crops up to a great 

extent. As the generation advances, we have more requirement of food for their sustainable 

life. This more requirement has to be fulfilled by two ways one by applying fertilizer and 

second by using pesticide.  

The use of these pesticide has given excellent results in many cases but there is introduction of 

many serious problems arising from their large-scale use and accumulation in food chain. 

These also include, hazards to human health, environmental pollution, undesirable side effects 

on non-target animals and plants, and disruptive impacts on ecosystem as well as whole 

biosphere. Pesticides vary greatly in toxicity. Toxicity depends on the chemical and physical 

properties of a substance and may be defined as the quality of being poisonous or harmful to 

animals or plants. Pesticides have many different modes of action, but in general cause 

biochemical changes which interfere with normal cell functions. 

The importance of this study need not be emphasized since most of the urban rural 

populations in the developing countries are the victims of various ailments due to different 

health condition. The study will help in knowing the toxicity of pesticides in animal and 

human. The results of this study are thought to provide necessary baseline data on blood 

chemistry, histopathology and hematology in experimental rats under normal 

and abnormal conditions. These observations will certainly provide. the necessary inputs for 

future researches opening up newer avenues to prove into specific causative factors of tissue 

damage (intestine, intestine, intestine, gonads etc.) with pesticide intoxications among 

occupational workers. So, the present study is attempted to gather more information’s on three 
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of the most extensively used insecticides in agriculture viz. Endosulfan, Carbaryl and 

Malathion. 

Aim/Purpose:  

1. To calculate the histopathological changes due to the effect of various pesticide. 

2. To study the changes in histopathology of intestine during the specific gap of days. 

3. To study the physiological changes in intestine as the age advances under the effect of 

pesticides. 

4. To study the percentage degeneration in intestinal layer functioning at various stress 

parameter. 

5. To calculate the changes in blood during the stress full condition of various pesticide due to 

malfunctioning of intestine. 

Materials and Methods:  

1. Pesticides:  

(A) Endosulfan is an organochlorine biocide used for controlling pests and mites by generating 

neurotoxic effects (i.e., hyper stimulation) (Benteen et al., 2017). Upon application, receiving soils 

act as a primary reservoir of endosulfan in the environment; because of its hydrophobic properties, 

endosulfan has shown high mobility across environmental compartments. Classified as a semi-

volatile compound, endosulfan is prone to evaporation; subsequent atmospheric transportation 

may occur, resulting in wide dispersion and remote deposition from application sites. Endosulfan 

transfers to water bodies through runoff and favours accumulation onto sediments once in the 

water column (Weber et al., 2010). Both microbial and abiotic processes transform endosulfan in 

the environment: bacteria oxidize endosulfan to the respective sulfate, whereas endosulfan diol 

forms after alkaline hydrolysis. These intermediates exert similar toxic effects on biota and 

humans. Chronic exposure to endosulfan leads to bioaccumulation in fish; acute exposure results 

in neurotoxicity (hyperactivity and convulsions) in animals and humans; severe poisoning can lead 

to organ failure and death. 

(B) Carbaryl: (chemical name 1-naphthyl methyl-carbamate) is sold under many trade names, the 

most common being Seven. It is widely used in agriculture, in horticulture, and in residential 

settings. The primary mechanism of action is reversible inhibition of acetyl cholinesterase and it is 

generally regarded as being safe with respect to human health. 

(C)Malathion: Malathion is a broad-spectrum oregano phosphorus insecticide for agricultural, 

industrial, and outdoor home uses, and for treating ectoparasites. It has low persistence in the 

environment. Humans are exposed through inhalation, dermal contact, diet, and water. Oxidative 

deculturation converts malathion to haloxon, which inhibits acetylcholine esterase in nervous 

tissues. Acetylcholine accumulation at synapses results in toxicity from cholinergic hyper 

stimulation. Alternate toxicity mechanisms are possible. Detoxification through carboxyl esterase’s 

converts malathion to carboxylic acids for further metabolism. Reproductive, developmental, and 

immunological toxicity are possible under some circumstances. Malathion exhibits moderate to 

high toxicity in non-target organisms. 

2. Test Animals: The experiments were carried out using male albino rats (Rattus norvegicus, 

wistar strain). Two hundred eighty-five (285) male albino rats (average body weight 145 gm ± 10 

gm) were housed under uniform animal husbandry conditions in department of zoology D.A.V. 

Collage Kanpur.  
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3. Vehicle and Route: Samples of insecticides name endosulfan, carbaryl and malathion were 

dissolved in refined peanut oil (postman brand) and administered orally to all the animals of both 

experiment in predetermined doses for a period of 56 to 90 days. 

4. Doses:  The following dose schedules in both the experiments were used for the treatment of 

animals 

I. Endosulfan - Two dosage of endosulfan were selected for the study 

(i) 0.011 g/kg/day i.e., 1/10th of LD50 for 56 days 

(ii) 0.0055 g/kg/day i.e., 1/20th of LD50 for 90 days.  

II. Carbaryl - Two dosage of Carbaryl were selected for the study 

(i) 0.085 g/kg/day i.e., 1/10th of LD50 for 56 days   

(ii) 0.0425 g/kg/day i.e., 1/20th of LD50 for 90 days.  

III. Malathion - Two dosage of Malathion was selected for the study 

(i) 0.280 g/kg/day i.e., 1/10th of LD50 for 56 days 

(ii) 0.140 g/kg/day i.e., 1/20th of LD50 for 90 days. 

5. Treatment schedule All the 285 animals were divided equally into 15 groups with 30 animals for 

56d, 35 animals for 80d. 10 animals for blood sugar experiment of 56d & 90d and 10 animals for 

control group i.e., 95 animals for one insecticide and total 285 animal for all the three insecticides. 

The treatment schedule is fix for different groups. 

Methods: 

1. Clinical signs of toxicity 

2. Haematological and blood chemistry studies as it is mostly regulated by intestinal nutrient 

absorption  

3. Physiological studies of intestine 

4. Histopathological changes in intestine 

5. Statistical analysis 

Climate and Temperature: Kanpur experiences mainly three seasons i.e., Summer {March, April 

May, June), Rainy (July, August, September, October) and Winter {November, December, January, 

February) in summer the average maximum temperature goes up to 47.5°c, accompanied by dust 

storms and heat-waves. Temperatures during cold weather drop down with minimum of almost 12- 

140C. Kanpur experiences severe fog in December and January almost every year. 

Result and Discussion:  

Histopathological Studies of Intestine: The small intestine, which extends from the pylorus 

of the stomach to the colon, is commonly divided into three regions an upper, the duodenum a 

middle, the jejunum, and a lower the ileum. The mucosa is further carried up into finger like 

projections, the villi, which not only cover the surface of the valvulae but the entire surface of 

the small intestine. The wall of the intestine consists of some four coats which constituted the 

wall of the stomach - mucosa, submucosa, muscularis externa and serosa. The mucosa is 

composed of its lining epithelium, a lamina propria with its glands, and a limiting muscularis 

mucosa. The most characteristic feature of the small intestinal mucosa is the villus. Each villus 

consists of a core of delicate loose connective tissue and an epithelial covering. During 

absorption of fat from the intestinal lumen, the lacteals become distended with fat droplets, 

and are then clearly visible. 
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The epithelium covering the villi is a single layer of columnar cells attached to a delicate 

basement membrane. The epithelium consists of two quite different kinds of cells, columnar 

absorbing cells and goblet cells. The nucleus is ovoid and is usually situated in the lower half of 

the cells. One of the most striking and distinguishing features of the columnar absorbing cells 

is their striated free border (cuticular border, brush border). The low magnification is seen as a 

nearly homogeneous, refractile membrane covering the apical surface of the cell, but with 

greater magnification it appears finely striated. The section of mucosa of jejunum shows a 

short plica circularis in the center of the field, and on either side of it part of a taller plica. The 

entire lumen surface is covered with villi. Submucosal connective tissue forms the core of each 

plica. The specialization in the cytoplasm beneath the striated border is known as the terminal 

wedge. 

 
 

Brunner glands are the most distinguishing characteristic of the upper duodenum and they are 

often spoken of as the duodenal glands. The muscular coat consists of two well defined layers 

of smooth muscle, an inner circular and an outer longitudinal. The serous coat, as in the 

stomach, consists of loose connective tissue covered by a layer of mesothelium. The large 

intestine is divided the colon, rectum and anal canal. The mucous membrane of the colon has 

a comparatively smooth surface, for there are no plicae or villi as in the small intestine. The 
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submucosa is composed of loosely arranged connective tissue. The muscularis externa in the 

colon shows some variation from its usual structure. The serous coat is composed of a thin 

connective tissue layer covered by mesothelium. The large lymphoid development frequently 

makes it difficult to follow the muscularis mucosae and to separate the mucosa from the 

submucosa. The rectum is usually divided into two parts. The upper measuring 5 to 7 inches in 

length, is the colon. The crypts of Liberkuhn are longer in colon by goblet cells. The bases of 

columns are connected by transverse folds of the mucosa the anal valves. 

Animals treated with endosulfan (0.011 g/kg/day) showed the structure of intestine damaged at 

many parts. The serosa lining was observed broken at few places while other structures e.g., 

sub-mucosa and muscularis mucosa were seen less damaged but the mucosa lining was 

interrupted at many places. It is presumed that normal absorption of digested food is severe 

affected along with ulceration.  

Animal treated with carbaryl (0.085 g/ kg/day) also showed interrupted serosa layer along with 

highly damaged mucosa lining. Outer striated border and columnar absorbing cells are not 

properly arranged. However, the lamina propria seems to be intact.  

Malathion (0.28 g/ kg/day) treatment also induced an appreciable damage in the intestine of 

male rats. All the four layers i.e. serosa sub-mucosa,  Muscularis mucosa and mucosa seemed 

to abnormal inner mucosa wall was observed to be extremely damaged. Most of the layers 

seemed to degenerated. However, serosa layer also punctured at few places. 

The straight segment of the proximal tubule forms the proximal portion the descending arm of 

Henle's loop. They also show an abundance of cytoplasm around the nuclei and extremely 

attenuated regions elsewhere. The segment forms the entire crest of the loop and continues a 

considerable distance up the ascending limb in the short loops it begin in the lower part of the 

proximal limb. At one point, it comes in direct contact with the afferent glomerular arteriole. 

The arched (initial) collecting tubules are still in the cortical labyrinth and empty into the 

straight collecting tubules. Treatment of animals with endosulfan (0.011g/kg/day) produced 

mild degenerative changes in the tubular structure of the intestine contained intact epithelial 

cells. 

Table 1: Treatment schedule of Endosulfan, Carbaryl and Malathion in male Rattusnorvegicus (Berken) 

S.NO. 
Treatment 

(mg/kg/day) 

Period of 

Exposure 

(days) 

Number of 

animals 

treated 

Died Survived Sign. of Toxicity Remarks 

1 Peanut oil* 90 10 10 - - 

Total number of 

animals used are 

285. Numbers of 

animals survived till 

the completion of 

the experiment 217 

2 

Endosulfan* 

(0.011 

g/kg/day) 

56 40 8 32 

Watering eyes and 

changed skin colour 

i.e., light creamish 

3 

Endosulfan* 

(0.0055 

g/kg/day) 

90 45 9 36 

Mild sign of 

toxicity appeared 

for a brief period 

4 

Carbaryl* 

(0.085 

g/kg/day) 

56 40 12 28 
Dyspnea, tremore & 

salivation 

5 

Carbaryl* 

(0.0425 

g/kg/day) 

90 45 15 20 

Salivation and 

tremor diarrhoea, 

dyspnea 
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Animal treated with carbaryl (0.085g/kg/day) alone showed tubular degenerative changes as 

well as of glomerulus most of the tubules were devoid of epithelial linning and were filled with 

oedematous fluid. 

Malathion treatment induced an appreciable degenerative change of the tabular epithelium as 

well as the capillaries of the glomeruli. Most of the tubules showed signs of congestion and loss 

of nuclei, of the epithelial cells. 

Conclusion: Different layers of intestine were observed to be damaged in all the three 

pesticide treated animals. Mucosa lining was seen interrupted with degenerative changes 

showing severely affected absorption capacity of digested food. Broken serosa layer shows 

ulceration in the intestinal wall. 
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ROLE OF THE FORGOTTEN FOODS FOR MODERN WELL BEING 
 

DR. SUNIL PRASAD, VASUDEV JATAWAN SAXENA, REDDY, P.B 

 
Abstract: Forgetting their origins, millets have been disregarded as low social status and being 

too primitive to be useful. In recent times, a significant decrease in millet production and 

consumption was observed because of these changes and state policies that favor rice and 

wheat. Historically, millets served as a poor farmers' protection from the insurance of the 

Indian monsoon. Millets may serve as our protection from the effects of climate change in the 

future. Millets, which were once a mainstay in traditional Indian cuisine, have been slowly 

making a comeback in India and other parts of the world. The United Nations General 

Assembly has proclaimed 2023 to be the International Year of Millets, and the Food and 

Agriculture Organization (FAO) approved the designation in 2018. We hope that this initiative 

will set free the potential of this neglected super food. 

In the present review, we highlighted the importance of wealth of nutrients, such as protein, 

antioxidants, vitamins, and minerals in the whole grain and their amazing health benefits, 

which were earlier ignored by the people all over the world. We recommend speeding up its 

production to solve nutrient and food security of the nation. This encourages sustainable 

cropping practices and the growth of crops that are best suited to the respective regions. It 

needs to be promoted and accepted more widely as a cereal that belongs in the typical food 

basket. In order to improve the sustainable growth of the agri-food sector, the majority of 

recent Indian government policies pertaining to the agriculture and food sectors at the 

national and sub-national (State) levels have focused on incorporating strategies, innovations, 

technologies, and funding mechanisms. These initiatives are under the control of the "National 

Mission on Sustainable Agriculture," one of the eight missions of the "National Action Plan on 

Climate Change." 

Incorporating small millets with legumes and pulses into a child's or adolescent's diet has been 

shown to reduce stunting, wasting, and under nutrition as well as improve height, weight, 

body mass index (BMI), and hemoglobin levels. Small millets can be used in the dietary 

management of degenerative diseases like obesity, diabetes, and cardiovascular diseases 

(CVDs) because of their dietary fiber properties. Due to their phytochemical content and lack 

of gluten, these grains have anti-cancerous properties that are very beneficial to celiac disease 

patients. As a result, these super foods may help people achieve nutritional and food security. 

 

Keywords: Millets, Nutrients, Climate Crisis, Modern Living, Super Foods. 

 
Introduction: This ancient, common cereal has gained recognition for being climate resilient, 

having the potential to address issues with global nutritional security, and being a sustainable 

alternative to other major cereals. Nutri-cereals are packed with nutrients, including iron, 

folate, calcium, and zinc, magnesium, phosphorous, copper, vitamins, and antioxidants, and 

are high in dietary fiber. Yajurveda Texts in India make mention of millets. Until about fifty 

years ago, millet was widely grown. Nevertheless, India has neglected its traditional knowledge 
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because of the Western development model. Millets are criticized as being too primitive and 

coarse. It was only considered the food of farmers or ancestors. Additionally, millet production 

suffered because of the Green Revolution. Prior to the Green Revolution, millets accounted for 

40% of all grain production. Millet production in India totals 170 lakh tons, or 20% of global 

production. The average yield of millets in India is higher than the global average, at 1,239 kg 

per hectare (https://www.indiascienceandtechnology.gov.in/listingpage/millets). 

To feed the 800 million people on the planet today, a significant transformation in the food 

and agricultural systems are required which can be achieved by concentrating on millet 

production and promotion. Around 40% of the earth's land surface is dry land. The best crop 

for dry land agriculture is millets. (Haileslassie, et al 2016) 

By 2030, the SDG2 seeks to eradicate hunger. However, in many regions of the world, climate 

extremes like floods, tropical storms, and droughts continue to be important factors that 

caused disruptions in agricultural productivity. High domestic prices are a result of 

persistently high food, fuel, and fertilizer prices on a global scale that are related to the crisis in 

India and other parts of the world. The problem is exacerbated by the lack of access, security 

concerns, administrative and bureaucratic roadblocks, physical barriers to access, and others. 

The recent FAO publication, Hunger Hotspots Outlook (2022-23), contains warnings about 

severe food insecurity. According to the report, from October 2022 to January 2023, acute food 

insecurity is likely to get worse in 19 countries (hunger hotspots) (Gavrilescu, C., 2022). 

Nevertheless, India continues to dominate the production of wheat, rice, and coarse grains, 

exerting significant control over the world's food markets and supply chains (FAO 2022, 

https://www.fao.org/india/fao-in-india). Numerous factors, including favorable physiographic 

and edaphic conditions, a sizable rural workforce supported by reliable technology, and 

program administration strategies focusing on farmer welfare, productivity, and environmental 

sustainability, are responsible for the agri-food sector's ongoing success. Government-

formulated policies and decisions have had a significant impact on the agri-food industry's 

innovations, inputs, investment, productivity (https://www.fao.org). 

In order to improve the sustainable growth of the agri-food sector, the majority of recent 

Indian government policies pertaining to the agriculture and food sectors at the national and 

sub-national (State) levels have focused on incorporating strategies, innovations, technologies, 

and funding mechanisms. These initiatives are under the control of the "National Mission on 

Sustainable Agriculture," one of the eight missions of the "National Action Plan on Climate 

Change." 

The "National Mission on Sustainable Agriculture," one of the eight missions of the "National 

Action Plan on Climate Change," is in charge of these initiatives. It is focused on issues related 

to sustainable agriculture, including water use efficiency, soil health management, nutrient 

management, and livelihood diversification (https://nmsa.dac.gov.in). 

Millet foods for Modern Well-being:  Natural food sources are abundant in nutrients and 

endowed with virtues that are beneficial to health. Recently, a number of fusion and 

experimental foods have appeared and are popular for a number of reasons, including their 

capacity to promote immunity, control lipid levels, and promote weight loss. People started to 

adopt healthy eating habits and maintain good health due to outbreak of covid-19. People all 

https://www.indiascienceandtechnology.gov.in/listingpage/millets
https://www.fao.org/india/fao-in-india
https://www.fao.org/
https://nmsa.dac.gov.in/
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over the world have endorsed leading healthy lifestyles, whether it is a plant-based diet, foods 

with fewer carbohydrates and fats, or including millet in one's regular diet. Most importantly, 

it has reworked our food choices and taken us back to our roots to indulge in traditional foods 

and practice mindful eating behaviours (https://www.netmeds.com/health). 

With the aim to bring awareness among the people and increase the production and 

consumption of millets, the Food and Agricultural Organization (FAO) of the United Nations, 

at the request of the Government of India, has acknowledged 2023 as the International Year Of 

Millet (IYOM). This will offer an opportunity globally to increase cultivation and production, 

proper processing, and efficient use of crop rotation, and encourage millets as a key 

component of the food basket.  

Prime Minister Narendra Modi organized a special "millet only" lunch for the members of 

Parliament to celebrate the "Millet Year" and encourage millet consumption. The delectable 

lunch featured appetizers of pearl millet salad and millet fritters, a main course of healthful 

rotis made from ragi and jowar, protein-rich kichadi made from bajra, and jowar, as well as 

delicious and guilt-free desserts like millet chocolate pudding and big apple millet bundt cake 

(https://indianexpress.com/article/india/pm-modi-parliament-lunch-2023).  

Since ancient times, millets, which are tiny coarse grains, have been grown and primarily 

consumed in the Indian subcontinent. They contain an abundance of nutrients, such as 

proteins, vitamins, minerals, and dietary fiber. Millets require less water and fertile soil to grow 

than other grains. Millets are also referred to as "poor man's food grain" due to this 

characteristic. People all over the world due to their enormous benefits are now consuming 

these tiny grains. Millets come in a number of varieties, each with its own special benefits. 

Since it is continuously grown throughout the year, it is always available. (Netmeds.com). 

These crops are rain-fed, do not attract pests, and can grow well without the use of pesticides, 

making their cultivation advantageous for the environment as well. Ragi, jowar, and bajra are 

examples of naked grains because they lack the thorny, inedible husk. Millets can be broadly 

divided into two varieties. Following harvest, these grains do not require processing; they can 

be put to use right away. Consequently, they are now widely cultivated. Husked grains include 

kodo millets, little millets, and foxtail millets required to remove the sead coat before 

consumption. 

Types of Millets and Their Health Benefits: 

Foxtail Millet: (Setalica italia) 

 Also known as magical millets or miracle grains are natively known as Kangni, Kang and 

kakum 

 The cultivation of foxtail millets began in 8700 BC in China. In India, these are widely 

grown in Karnataka, Andhra Pradesh, Maharashtra and Tamil Nadu.  

 Foxtail millets are packed with the plenty of proteins, carbohydrates, vitamins like A, E, and 

minerals like phosphorus, calcium, magnesium, sodium, etc.   

 It may have antioxidant properties, show glucose-lowering properties,   gastro-protective 

(managing or reducing injuries to the gastrointestinal tract) properties, anti-carcinogenic 

properties and  have the potential to manage fungal infections (Suma, P.F. and Urooj, A., 

2012, Lin, H.C., et al 2014, Shan, S et al 2014). 

https://www.netmeds.com/health
https://indianexpress.com/article/india/pm-modi-parliament-lunch-2023
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Finger Millet/Ragi (Eleusine coracana) 

 It is an annually cultivated healthy fibre rich and gluten-free cereal crop, found in the 

tropical regions of Africa and Asia, such as in Ethiopia, India And Sri Lanka.  

 They are drought-resistant and tolerant of slightly acidic to alkaline soils. This makes it 

possible to propagate these plants throughout the year in India's various geographical 

terrains, including the plateaus and mountains.  

 Grains are easy to process and store. Being densely packed with a host of nutrients, ragi 

confers valuable health benefits such as enhancing digestion, reducing the risk of heart 

disease, slowing down ageing and managing diabetes.Ragi has made a significant comeback 

as a frontrunner for preserving optimal health over the past three to four decades. The UN 

FAO has pushed this grain to include millets in the daily diet to combat malnutrition and a 

variety of other frequently occurring ailments (https://millets.res.in/m_recipes/Nutritional_ 

health_ benefits). 

 It has negligible levels of cholesterol and sodium and rich in Vitamin B complex to promote 

heart wellness.  

Pearl Millet/ Bajra: 

 Bajra/ pearl millet and one of the oldest cultivated grains and known as millennium food as it 

is rich in fibre and essential amino acids. Being nutritious, bajra is resistant to drought, heat, 

and some forms of contamination that affects other grains (Kumar, A., et al 2016). 

 It help in reducing the risk of developing type 2 diabetes, cardiovascular disease, 

Reduces your risk of dying from inflammatory diseases, reduces Rheumatoid 

arthritis, gout,  and neurodegenerative diseases (Malik, S., 2015). 

 Radhai Sri, S. and Sindhu, S., (2020) and Anand, et al (2020) reported nutritional and 

antioxidant potential of pearl millet while Mounika et al. (2022) reported protective role of 

Bajra against different diseases like diabetes, CVD, cancer, inflammation, gastric and other 

disorders. 

Barnyard Millet (Echinochloa Esculenta) 

 Also called as shyama in Bengali, moraiyo in Gujarati, sanwa in Hindi, oodalu in Kannada, 

kuthiraivolly in Tamil and udalu in Telugu. It is less susceptible to biotic and abiotic 

stresses and hardiest multipurpose crop with wide adaptability to adverse climatic 

conditions (Sood, S et al 2020). 

 The millet is tiny, white, round grain, bigger in size than semolina (rawa) and smaller than 

sago (sabudana). Barnyard millet grain is a good source of protein, carbohydrate, fiber, and, 

most notably, contains more micronutrients (iron and zinc) than other major cereals. 

Despite its nutritional and agronomic benefits (Kumari, P et al 2021).  

 Antony, et al (2023) reported the protective role of high fibrous protein of this grain in the 

treatment of heart and diabetes.  

Minor Cereals: Kodo Millet (Paspalum scrobiculatum) and Little Millet (Panicum 

sumatrense): 

 Minor millets are high energy, nutritious foods comparable to other cereals, as they are low 

in phytic acid and rich in dietary fibre, iron, calcium and B vitamins. Minor millets can thus 

https://millets.res.in/m_recipes/Nutritional_
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act as a shield against nutritional deficiency disorders and provide nutritional security 

(Bhat, S. et al 2018, Amadou, I., 2022, Tomar, A. et al 2023). 

 Kodo millet is indigenous to India, and it is believed to have been domesticated some 3000 

years ago. 

 Little Millet is gluten free rich in tannins, flavonoids which helps against diseases 

like diabetes, cardiovascular diseases, cataract, cancer, inflammation, Gastrointestinal 

problems and delay ageing (Saini, S et al 2021, Netmeds.com). Little millet is known to be a 

low glycemic index food and high in dietary fibre. Little millet is rich in Magnesium, which 

helps improve heart health. It is also rich in Niacin, which helps lower cholesterol and 

weight loss and detoxification process (Sanjay, A.N et al 2022). 

 Kodo millet has the highest free radical quenching potential, indicating possible 

useful antioxidant activity (Hedge and Chandra, 2005).  

 Little Millet is very healthy. It contributes to the prevention of stomach problems, 

constipation, cataracts, breast cancer, and fat accumulation in the body 

(https://nativefoodstore.com/product/samai). 

Conclusions: A whole grain of millets is packed with vitamins, minerals, antioxidants, protein, 

and other nutrients. This everyday grain has incredible health advantages and is now well 

known throughout the world. In contrast to other crops, millet can be grown all year long and 

is highly sustainable. They offer a host of health advantages, including lowering cholesterol 

and blood sugar, promoting weight loss, and boosting the immune system. They are worth 

trying because of their distinct flavor, texture, and ease of preparation. 

Despite having tremendous potential, the millet crops have not become widely accepted. 

Instead of forcibly altering the cropping pattern, modern genomic tools combined with the 

conservation of traditional biodiversity can speed up its production and fill yield gaps. This 

encourages sustainable cropping practices and the growth of crops that are best suited to the 

respective regions. It needs to be promoted and accepted more widely as a cereal that belongs 

in the typical food basket. The nutritional value, stress tolerance, and antimicrobial properties 

of various millets are proven worthy.  
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ROLE OF MILLETS IN NUTRITIONAL AND  

ECONOMIC SECURITY OF INDIA 
 

PRERNA MITRA, ABHA RAJ SINGH 

 
Abstract: Millets have become a topic of increased discussion in recent years. Millets are 

hailed as "super crops" all over the world. The Food and Agriculture Organization (FAO) has 

just declared 2023 to be the "Year of the Millets" on India's recommendation, despite the fact 

that millets have been produced and consumed for centuries.  

Millets are underutilized despite having high nutritional value and producing well in 

challenging conditions. According to the size of the grain, millets are divided into two 

categories: major millets and small grain millets. Sorghum and pearl millet are considered 

major millets, whereas finger millet, foxtail millet, kodo millet, proso millet, barnyard millet, 

and little millet are considered small grain millets. Compared to rice and wheat, millets are 

higher in minerals and vitamins, and they have a huge potential to improve health, nutrition, 

fodder, fiber, livelihood, and the environment. Given all of these remarkable qualities, millets 

can only be referred to as Miracle Grains or Nutria-Cereals.  

Despite having a high nutritional value and producing well in difficult circumstances, millets 

are underutilized. Millets are separated into two groups based on the size of the grain: major 

millets and small grain millets. Major millets include sorghum and pearl millet, while small 

grain millets include finger millet, foxtail millet, kodo millet, proso millet, barnyard millet, and 

little millet. Millets have a greater potential to improve health, nutrition, fodder, fiber, 

livelihood, and the environment than rice and wheat because they are higher in minerals and 

vitamins. Millets can only be referred to as Miracle Grains or Nutria-Cereals given all of these 

extraordinary characteristics. 

 
Introduction: Millets are often referred to as Super food and its production can be seen as an 

approach for sustainable agriculture and a healthy world. Multidimensional benefits 

associated with millets can address the issues related to nutrition security, food systems 

security, and farmers’ welfare. Further, many unique features linked with millets makes them a 

suitable crop which is resilient to India’s varied agro-climatic conditions. Citing these factors, 

the year 2018 has already been declared as the National Year of Millets and India has called for 

declaring 2023 as the “International Year of Millets (Erler, M., et al 2022). 

However, in spite of acknowledging their significance as a superfood, general perception is that 

the millets are increasingly seen as “poor person’s food”. Therefore, it is necessary to re-brand 

coarse cereals/millets as nutri-cereals and promote their production and consumption (Green, 

P. and Hemming, C., 2014). 

The Ministry of Agriculture & Farmers Welfare reports that due to changes in consumption 

patterns, the conversion of irrigated land for the cultivation of wheat and rice, the lack of 

millet, low yields, dietary habits, and decreased demand, the area under the cultivation of 

millet decreased with 60% less coverage area (14.72 million hectares) in 2016–17. This caused 

https://www.drishtiias.com/daily-updates/daily-news-editorials/agriculture-and-changing-climate
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the levels of vitamins A, protein, iron, and iodine in women and children to drop, which 

resulted in malnutrition(https://agricoop.nic.in). 

Around 700 million people worldwide suffer from hunger, with African and Asian nations 

being the most severely affected. All of the continents are experiencing problems with food 

security. Millets' high nutritional profiles address these deficiencies and hold potential as 

solutions for creating wholesome dietary patterns (https://impactentrepreneur.com/the-

global-impact-economy-of-millets). 

Increasing Demand: Worldwide Millets ranked 3,641st in terms of global trade in 2019 with 

$201M in total trade. The demand for millets has significantly increased over the past few years, 

with global exports rising by 44.8% between 2018 and 2019 (https://pib.gov.in). 

Prominence on the World Market: By 2025, it is anticipated that the millet market will 

reach a value of over 12 billion USD. Millets are a growing industry in the Asia-Pacific region, 

with pearl millets ranking among the most sought-after products due to their significant 

volume in international trade. India is a major player in terms of its capacity to meet global 

demand because it accounts for close to 20% of the value of millets exported globally. In 

addition to the fact that millet has been grown in China for many years, the country is 

currently showing a gradual increase in millet yields (https://economictimes.indiatimes). 

The United Arab Emirates, Nepal, Saudi Arabia, and Germany are the top export destinations. 

The number of millets exported to Nepal and the UAE has increased by more than 50%, 

indicating a growing demand for these grains. Kenya and Oman, two nations that receive a 

smaller proportion of millets exported from India, have experienced even greater growth in 

recent years (https://apeda.gov.in/milletportal/files/Saudi_Arabia). 

With several creative chefs reimagining traditional dishes to make millets the preferred cereal 

for an urban population, Bengaluru, India is quickly becoming a center for millets. Given the 

diversity of millets produced around the world, it is important to investigate such innovations 

using locally accessible cereals that also help to strengthen the "farm-to-table" relationship for 

local farmers (https://timesofindia.indiatimes). 

Way Forward: There is still a lot of room for ecosystem-level interventions in millet farming. 

From the point of cultivation to the point of consumption, there are a number of issues that 

must be resolved. These issues include, but are not limited to, paying farmers a living wage, 

educating consumers, streamlining the supply chain, establishing processing, and developing 

value-adding capabilities, especially in developing nations. However, targeted initiatives, 

teamwork, and the exchange of knowledge among stakeholders on a global scale could 

increase the popularity of millets for a sustainable future. 

 

References: 

 

1. Erler, M., Keck, M. and Dittrich, C., 2022. The changing meaning of millets: Organic shops 

and distinctive consumption practices in Bengaluru, India. Journal of Consumer 

Culture, 22(1), pp.124-142. 

2. Green, P. and Hemming, C., 2014. Grain power: over 100 delicious gluten-free ancient grain 

& superblend recipes: a cookbook. Penguin Canada. 

https://impactentrepreneur.com/the-global-impact-economy-of-millets
https://impactentrepreneur.com/the-global-impact-economy-of-millets


 

Proceedings of the National Seminar onThe Role of Millets in Food Security and Climate Change [Mar 17, 2023] 

 

 
ISBN 978-93-90146-50-5  | 54 

 
 

3. https://agricoop.nic.in/Documents/Crops_0.pdf 

4. (https://impactentrepreneur.com/the-global-impact-economy-of-millets). 

5. https://pib.gov.in/PressReleaseIframePage.aspx?PRID=1796514#:~:text=World%20export%

20of%20Millet%20has,USD%20402.7%20million%20in%202020. 

6. https://economictimes.indiatimes.com/industry/services/retail/govt-ropes-in-indian-

missions-aborad-global-retail-supermarkets-to-promote-millet-

exports/articleshow/95429369.cms. 

7. https://apeda.gov.in/milletportal/files/Saudi_Arabia_APEDA_Millets_Catalogue.pdf. 

8. https://timesofindia.indiatimes.com/city/delhi/shunned-for-long-why-theres-now-a-rush-

to-rustle-up-healthy-yet-tasty-millet-dishes/articleshow/97611039.cms 

 

*** 

Prerna Mitra 

Government PG College, Mandsaur, Madhya Pradesh, India 

Abha Raj Singh 

Principal, Sri Doodnath Sarvodaya Mahavidyalaya, Sarkar, UP, India 

Email: abharajsingh94151@gmail.com 

 

  

https://agricoop.nic.in/Documents/Crops_0.pdf
https://impactentrepreneur.com/the-global-impact-economy-of-millets
https://pib.gov.in/PressReleaseIframePage.aspx?PRID=1796514#:~:text=World%20export%20of%20Millet%20has,USD%20402.7%20million%20in%202020
https://pib.gov.in/PressReleaseIframePage.aspx?PRID=1796514#:~:text=World%20export%20of%20Millet%20has,USD%20402.7%20million%20in%202020
https://economictimes.indiatimes.com/industry/services/retail/govt-ropes-in-indian-missions-aborad-global-retail-supermarkets-to-promote-millet-exports/articleshow/95429369.cms
https://economictimes.indiatimes.com/industry/services/retail/govt-ropes-in-indian-missions-aborad-global-retail-supermarkets-to-promote-millet-exports/articleshow/95429369.cms
https://economictimes.indiatimes.com/industry/services/retail/govt-ropes-in-indian-missions-aborad-global-retail-supermarkets-to-promote-millet-exports/articleshow/95429369.cms
https://apeda.gov.in/milletportal/files/Saudi_Arabia_APEDA_Millets_Catalogue.pdf
mailto:abharajsingh94151@gmail.com


 

Proceedings of the National Seminar onThe Role of Millets in Food Security and Climate Change [Mar 17, 2023] 

 

 
ISBN 978-93-90146-50-5  | 55 

 
 

PROMOTING NEGLECTED AND UNDERUTILIZED MILLETS TO 

STRENGTHEN FOOD SECURITY 
 

BHAWNA SRIVASTAVA, REDDY P.B 

 
Abstract: Millets are a gift from nature to humanity that significantly contributes to food and 

nutritional security. As part of its initiative for the UN's International Year of Millets in 2023, 

India has identified "Covid, conflict, and climate" as the three biggest threats to global food 

security and has positioned the cultivation and spread of millets within the broader goal of 

"de-risking the global economy. 

By making extra efforts to address the issues encountered in the millets value chain, the 

challenges can be lessened. The issues are not just a problem in India; they exist everywhere. 

Growing millets is a step towards sustainability and food security. However, millets are not the 

first choice for either despite their nutritional benefits for consumers and hardiness (including 

resistance to drought) for farmers. India is making some efforts both locally and globally in 

this direction. The UN granted India's request to make 2023 the International Year of Millets 

and this initiative was supported by 70 nations. A proposal to start a global campaign to 

promote millet consumption and production has been made by India. On February 13–15, 2023, 

in Indore, Madhya Pradesh, during the first Agriculture Deputies. Meeting under the 

Agriculture Working Group (AWG), the draft of the proposed initiative MIIRA (The acronym 

MIIRA stands for ‘Millet International Initiative for Research and Awareness) was presented. 

According to sources in the Agriculture Ministry, the MIIRA will be responsible for 

coordinating millet research initiatives around the world. It is consistent with the UN's 

decision to designate 2023 as the International Year of Millets, which was proposed by India 

and backed by 72 nations. 

The current review discusses the initiatives the government and civil society are taking to 

encourage millets-based farming systems in India to improve the quality and productivity of 

these crops in order to feed the nation as these small millets have the ability to withstand the 

situation of current climatic irregularities. 

 

Keywords: Millets, MIIRA, Niti Ayog, India. 

 
Introduction: A family of small-seeded grasses known as millets is widely cultivated as a 

cereal crop or grain for human and animal food all over the world. More than half a billion 

people in Asia and Africa still eat millets as their primary source of nutrition today. Millets are 

now grown in more than 130 countries. Sorghum (jowar) is the largest millet crop grown 

worldwide. United States, China, Australia, India, Argentina, Nigeria, and Sudan are the top 

jowar producers. Another important millet crop is called bajra, and some African nations as 

well as India produce a lot of it. The global millets market is projected to register a CAGR of 

4.5% during the forecast period between 2021-2026 (Horue, M., et al 2021). When large grains 

such as wheat and rice cannot be grown, millets can thrive with 300 mm of rain and are usually 
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grown under rain-fed conditions. Millets thus serve as a supplement to the livestock and 

human nutritional security in such areas (Alemu, E.A., 2020). 

The United Nations General Assembly (UNGA) at its 75th session in March 2021 declared 2023 

the International Year of Millets (IYM 2023).The PM of India has also shared his vision to make 

IYM 2023 a ‘People’s Movement’ alongside positioning India as the ‘Global Hub for Millets’. 

Recognizing the enormous potential of Millets, which also aligns with several UN Sustainable 

Development Goals (SDGs), the Government of India (GoI) has prioritized Millets. In April 

2018, Millets were rebranded as “Nutri Cereals”, followed by the year 2018 being declared as the 

National Year of Millets, aiming at larger promotion and demand generation (Poshadri, et al 

2023).  

India has stepped up its efforts for a global campaign to increase millet production and 

consumption in order to combat the threats to food security posed by Covid-19, conflicts, and 

climate change. The disruption of the wheat supply, first during the Covid era and currently 

because of the war in the Ukraine, has highlighted how crucial it is to generate domestic and 

international demand for millets in order to address the twin issues of supply uncertainty and 

climate change (https://www.hindustantimes.com/india-news). Despite significant 

advantages, the millets industry has suffered from a number of issues that can be linked to a 

lack of demand stimulation and declining or stagnant small millets cultivation. Given the 

increasing importance of millets around the world and Due to the UNGA's declaration of IYoM 

2023, India must take the initiative in bringing millets onto the menus of the public. Building a 

sustainable millet value chain will help advance millet exports and increase demand both 

domestically and abroad. This knowledge document offers information on the millet situation 

in India and initiatives to mainstream millets there. 

At its 75th session in March 2021, the United Nations General Assembly (UNGA) proclaimed 

2023 the International Year of Millets (IYM 2023). The PM of India has also shared his vision to 

make IYM 2023 a 'People's Movement' alongside positioning India as the 'Global Hub for 

Millets (https://journalsofindia.com/international-year-of-millets). The Government of India 

(GoI) has given millets priority because of their enormous potential and alignment with several 

UN Sustainable Development Goals (SDGs). In order to increase promotion and demand 

generation, millets were rebranded as "Nutri Cereals" in April 2018, and 2018 was subsequently 

named the National Year of Millets (Raina, R et al. 2022, Poshadri, A., et al 2023). 

It has been revealed that millet cultivation is drastically decreasing in India. When compared 

to the current situation, the area covered by millets in the 1960s has decreased by more than 

50% (Naresh et al.2023). The production of millet can significantly increase if the wastelands 

and bare areas are used for cultivation. Additionally, it is necessary to provide incentives for 

millet farmers to encourage them to grow millets. In order to mainstream millets in Asia and 

Africa, NITI Aayog and the World Food Programme (WFP), India, introduced the "Mapping 

and Exchange of Good Practices" on 19th July 2022 as initiative 

(https://www.niti.gov.in/sites/default/files). They will compile best practices for expanding 

millets production and consumption in India and abroad. Central ministries, State 

governments and Indian embassies will hold events throughout the year to promote and 

https://www.hindustantimes.com/india-news
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spread awareness about the benefits of millets for the “cultivator, consumer and climate”. A 

government report has said millets will also be an integral part of G-20 meetings.  

Millets are also supported by the government through other programs like Macro Management 

in Agriculture (MMA) (Rao, B.D et al 2021), which supports the organization of demonstrations 

of better packages of practices, the provision of certified seeds, seed minikits, and the provision 

of micronutrients, gypsum, and farmers' training for improving production and productivity of 

coarse cereals, including millets. For the control of disease and pest management, millets are 

grown as trap crops in oilseed and pulse crops because they are hardy against diseases. 

Therefore, they require lesser support for chemicals, fertilizers and pesticides. The operational 

guidelines of INSIMP provide flexibility to the States, to modify the contents of the input kits 

as per local situations in consultation with their State Agriculture Universities/lCAR 

institutions (Ramprasad, V., 2021). 

The current review discusses the initiatives the government and civil society are taking to 

encourage millets-based farming systems in India to improve the quality and productivity of 

these crops in order to feed the nation as these small millets have the ability to withstand the 

situation of current climatic irregularities. 

Methodology: The period covered by this descriptive review was from January 2015 to March 

2023. The studies were found using the following keywords: millet, climate crisis, health 

advantages, and government initiatives. The search process was carried out on Pub Med, 

Elsevier, Ovid, Springer, Google Scholar, Research Gate, SAGE Publishing, Pro Quest, the 

WHO website, Net meds, WebMD, and news sources. The language of the literatures was 

English. Similar to primary data, the enormous amounts have been gathered, compiled, 

archived, and systematically analyzed using procedural steps.  

Results and Discussion: After assessing the quality of published articles, the results of the 

present study showed that the millets are important and super foods to combat the climate 

change and food security in India and other tropical countries. The cultivation, production and 

export of millets are also supported by the Indian government through various programs. 

 It is estimated that the millets market is set to grow from its current market value of more 

than USD 9 -13824 to over USD 12 -13824 by 2025. It was in 2018 that the government of 

India decided to mark the National Year of Millets. In the same year, the government also 

notified millets as nutri-cereals and included them under the POSHAN Mission Abhiyan 

(https://wcd.nic.in/sites/default). 

 To promote delivery of nutri-cereals, the Ministry of Commerce and Industry through its 

apex agricultural export promotion body, Agricultural and Processed Food Products Export 

Development Authority (APEDA) has prepared a broad strategy to promote Indian millet 

exports across the globe commencing December 2022.APEDA has also signed a 

Memorandum of Understanding (MoU) with IIMR to boost value-addition and farmers’ 

income (https://apeda.gov.in/). 

 The government has also begun developing a five-year strategic plan in collaboration with 

the ICAR-Indian Institute of Millets Research (IIMR), Hyderabad, the ICMR-National 

Institute of Nutrition, Hyderabad, the CSIR-Central Food Technological Research Institute 

https://apeda.gov.in/
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(CFTRI), Mysore, and Farmer Producer Organizations (FPOs) for the promotion of millets 

and value-added millet products in the international market (https://agricoop.nic.in).  

 Prime Minister Narendra Modi had also highlighted the benefits of Millets to both farmers 

and consumers in one of the editions of his monthly radio programme ‘Mann ki Baat 

(https://www.republicworld.com/india-news). 

 Finance Minister Nirmala Sitharaman described millets as ‘Shree Anna’ (the mother of all 

grains) during her Budget speech and announced that the Indian Institute 

of Millets Research in Hyderabad would be converted into a centre of excellence 

(https://www.business-standard.com/article). 

 Joining the Centre's efforts to promote millets, the Kashi Vishwanath temple in Prime 

Minister Narendra Modi's parliamentary constituency Varanasi will now offer devotees 

'prasad' made from millets. (https://www.outlookindia.com). 

Other Initiatives taken by the Government 

 National Millets Mission (NMM): NMM was launched in 2007 to promote the production 

and consumption of millets. 

 Price Support Scheme (PSS): Provides financial assistance to farmers for the cultivation of 

millets. 

 Development of Value-Added Products: Encourages the production of value-added 

millet-based products to increase the demand and consumption of millets. 

 Promoting Millets in PDS: The government has introduced millets in the Public 

Distribution System to make it accessible and affordable to the masses. 

 Promotion of Organic Farming: The government is promoting organic farming of 

millets to increase the production and consumption of organic millets. 

Challenges 

 Farmers still have trouble finding high-quality millet seeds today. Sorghum and pearl millet, 

however, are not problematic because private players have entered this market and made 

these crops available to Indian farmers. It is possible to provide minor millets with high-

quality seeds by setting up seed hubs for seed production and breeding. To improve the 

seed value chain, all stakeholders must work together to drive demand-driven seed 

production. 

Challenges in Millet Processing: 

 The millet processing machines available in India have a low recovery of 70-80% of grains 

and this becomes a challenge for the millet processors. Due to less efficiency, the output has 

more un-hulled and broken grains. Dehulling efficiency of millets is affected by the impeller 

speed. As you know, millet grains differ in size, shape, and husk content, so it becomes 

difficult to handle. Depending upon one dehuller for dehusking all types of millets is not 

suitable rather it requires two types of dehuller. As Kodo and Barnyard Millet contain 

multiple seed coats, it requires a double-stage dehuller to remove the husk. 

 Separation of the husk of millets and its collection is quite difficult as it causes spillage all 

over the processing unit and often is mixed with the final product. Even many millet 

processors are facing difficulty in handling and disposing of the husk of the millets. If the 

https://agricoop.nic.in/
https://www.republicworld.com/india-news
https://www.business-standard.com/article
https://www.outlookindia.com/
https://www.drishtiias.com/state-pcs-current-affairs/millet-mission-launched
https://www.drishtiias.com/daily-updates/daily-news-analysis/organic-farming-in-india
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husk of millets could be used in making value-added products, then the issue could be 

solved. 

Challenges in Millet Consumption: Despite their health benefits, millet consumption 

faces several challenges. We will discuss some of the challenges in millet consumption. 

1. Lack of Awareness: Despite offering high benefits to both the consumer and producer, 

millets are not very popular mainly due to a lack of awareness. Many people are unaware of 

the nutritional and health benefits of millet particularly true for younger generations who 

may not have grown up with millet as a staple food. 

2. Availability: In many parts of the world, millets are not readily available, and even if they 

are available, they are often expensive. This can discourage people from incorporating 

millet into their diet. 

3. Processing and Storage: Due to short life span, processing and storage of millets can also 

pose challenges. Furthermore, processing millets can be time-consuming, as they require 

thorough cleaning and milling before they can be consumed. 

4. Taste:  Millets have a slightly nutty flavor, which some people may find unattractive. 

Additionally, millets can have a slightly coarse texture, which may not be to everyone’s 

liking. 

5. Culinary Tradition: Finally, millets may not have a significant cooking tradition in many 

parts of the world. People may not be familiar with how to cook and incorporate millets 

into their diet, which can be a significant barrier to consumption. 

Looking into the challenges faced in the Millet sector, MIIRA is a wonderful initiative by India. 

Definitely, it will resolve many of the issues.  

Objectives of MIIRA: 

 Coordinating Millet Research Programme at the International level. Research on nutritional 

benefits of millet. 

 To develop new millet varieties which are resistant to pests and diseases as well as 

performing well in yield. 

 To increase the production of millet through scientific practices. 

 To increase the consumption of millet through mass awareness. 

Funding of MIIRA: As India takes the lead in this initiative, India will support with the seed 

money to initiate MIIRA and subsequently, G20 members will contribute to its budget in the 

form of membership fees. Food and Nutritional Security are among the important top 

priorities during India’s G20 Presidency. 

Government Efforts to Promote Millets Production:  

 Millets are being promoted through technology dissemination, quality seeds through millet 

seed hubs, awareness generation, minimum support price and inclusion in PDS. 

 Efforts are now being done to include the nutrient-rich smaller millets in the mid-day meal 

schemes in government and government-aided schools in Karnataka and Telangana. 

 Millet awareness is catching up fast in the urban centres such as Kolkata, Mumbai and 

Delhi among others.  

 The Union Agriculture Ministry, in April 2018, declared millets as “Nutri-Cereals”, 

considering their “high nutritive value” and also “anti-diabetic properties”. 
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 2018 was observed as the ‘National Year of Millets” and The UN General Assembly 

adopted an India-sponsored resolution to mark 2023 as the “International Year of 

Millets”. 

 The Government of India’s Millet Mission comes under the National Food Security Mission 

(NFSM), launched in October 2007. 

 The Centre’s Millet Mission will focus on developing farm-gate processing and empowering 

farmers through collectives while focusing on value-addition and aggregation of the 

produce.  

 Now this Initiative of sharing the good practices will go a long way. Further, to provide a 

steady market for the produce, the government has included millets in the public 

distribution system. 

Input Support: The government has introduced provision of seed kits and inputs to farmers, 

building value chains through Farmer Producer Organisations and supporting the 

marketability o 

 As per the latest State of Food Security and Nutrition in the World report, the world is 

moving backwards in its efforts to end hunger, food insecurity and malnutrition.  

 The Union government promoted millets under the Initiative for Nutritional Security 

through Intensive Millets Promotion (INSIMP), as a sub-scheme of Rashtriya Krishi Vikas 

Yojana (RKVY) between 2011 and 2014. 

 In the following years, NITI Aayog worked on a framework to introduce millets under the 

public distribution system for “nutritional support”. 

 In 2021, the Centre approved the Pradhan Mantri Poshan Shakti Nirman (PM POSHAN), 

earlier known as the mid-day meal scheme, in government and government-aided schools 

and advised State governments to include millets in the midday meal menu to enhance the 

nutritional outcome. 

Conclusions: At a time when the world is battling a pandemic and climate change, and faces a 

significant challenge of food security, the nutri-cereal can play a significant role if marketed 

well, focusing on their high nutritional value, low input and maintenance requirements and 

climate-resilient nature.  Problems of unavailability of good quality seeds, restricted 

cultivation, the low shelf life of grains, lack of research, absence of machinery for processing 

and market gaps need to be addressed to tap into their true potential to increase farmers’ 

income, generate livelihoods and ensure food and nutritional security. 

India’s efforts to promote the consumption and production of millet got a boost when the 

UNGA accepted the country’s proposal and dedicated 2023 to spreading awareness about these 

grains. Mission focuses on PM’s vision to make IYM 2023 a ‘people’s movement’ and 

positioning India as the ‘global hub for millets. 

To overcome all the challenges in the millet sector, there is a need for constant efforts from all 

the stakeholders and institutions toward mainstreaming millet. Hope MIIRA will play a critical 

role in resolving the challenges faced in the Millet sector and address food and nutritional 

security. 

Way Forward: Small farmers in hilly regions and dryland plains who are among the poorest 

households in rural India will cultivate millets only if it gives them good returns. Adequate 
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public support can make millet cultivation profitable, ensure supply for the PDS, and, 

ultimately, provide nutritional benefits to a wide section of the population. Lack of awareness 

about millets and their health benefits can be addressed through education and 

promotion.Improving the availability of millets in markets and making them more 

accessible to consumers can encourage consumption. Millets are often more expensive than 

other staple grains, making them less accessible to low-income consumers. Addressing 

affordability through government subsidies or market interventions can increase consumption. 

The perception of millets as a poor man's food needs to be changed through marketing and 

promotion. Improving processing techniques and increasing the availability of value-added 

millet-based products can make them more appealing to consumers. Collaboration between 

farmers, processors, and marketers can help increase the supply and demand of millets. 
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MILLETS: THE SUPER CROPS FOR A HEALTHIER FUTURE 
 

PRATIBHA TRIPATHI 

 
Abstract:   A growing population means an ever-increasing demand for food. Climate change 

can directly influence the quality and availability of resources, adversely affecting our food 

system and crop productivity. Millets are high on nutrition and have many advantages over 

wheat and rice, which are the commonly consumed food grains. Millets have been consumed 

as staple food crops for centuries in many parts of the world, particularly in Asia and Africa. 

Recently, there has been renewed interest in millets as a sustainable and versatile ingredient in 

the food industry due to their unique nutritional profile, environmental benefits, and 

versatility in culinary applications. Millets need to be promoted for their high nutritional and 

ecological value. Malnutrition is a worldwide problem now, especially in poor and developing 

countries, including India. Here are some of the key reasons why millets are gaining popularity 

as a sustainable and versatile ingredient in the food industry: 

Nutritional benefits: Millets are rich in nutrients such as protein, dietary fibre, vitamins, and 

minerals. They are also gluten-free and have a low glycaemic index, making them a suitable 

food for people with celiac disease and diabetes. Millets are particularly rich in minerals such 

as iron, calcium, magnesium, and zinc, which are essential for maintaining good health. Millets 

are considered as nutri-cereals, because they are rich in carbohydrates, dietary fibres, proteins, 

fat and minerals. 

Environmental benefits: Millets are drought-tolerant and require less water and fertilizers than 

other cereal crops such as rice and wheat. They can also grow in a variety of soil types and are 

less prone to pest attacks, making them a sustainable and resilient crop for small-scale farmers. 

By promoting millets, we can support sustainable agriculture practices and reduce the carbon 

footprint of the food industry. 

Versatility in culinary applications: Millets have a unique flavour and texture that can be 

incorporated into a variety of food products such as bread, pasta, snacks, and breakfast cereals. 

They can also be used as a gluten-free alternative to traditional grains such as wheat and rice. 

By promoting the use of millets in the food industry, we can offer consumers a wider range of 

healthy and sustainable food options. 

In conclusion, the potential of millets as a sustainable and versatile ingredient in the food 

industry is significant. By promoting the use of millets, we can support sustainable agriculture 

practices, offer consumers healthier and more eco-friendly food options, and support small-

scale farmers and rural economies. Millets need to be promoted for their high nutritional and 

ecological value. 
 

Keywords: Versatile, Malnutrition, Sustainable. 
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MATHEMATICAL ANALYSIS AND DYNAMICAL SYSTEMS: 

MODELLING OF BURULI ULCERS IN WEST AFRICAN COUNTRIES, 

INCLUDING GHANA 
 

DR. SMARAJIT MAJI 

 
Abstract: Buruli ulcer (BU) is considered a re-emerging disease in West Africa, including 

Ghana, where it has suffered neglect over the years, though children below the age of 16 are 

the worst affected in most endemic regions. It is caused by Mycobacterium ulcerans (MU). BU 

is the third most common bacterial disease after tuberculosis and leprosy. In this research 

article, we investigated an incipient non-linear mathematical model on the transmission 

dynamics of Mycobacterium ulcerans infection over humans as well as water bugs. This 

vector-borne model performs with horizontal transmission. This model is a combination of 

two epidemic models. The first one is an SIR model for the human population, and the 

second one is a SI model for the water bug population. We have treated the contamination of 

the water due to the arsenic as a variable in the model. We show that the disease-free 

equilibrium point is both locally and globally asymptotically stable when R0< 1. There exists a 

unique positive endemic equilibrium when R0> 1. For as long as the disease persists, the 

endemic equilibrium is asymptotically stable, both locally and globally, when R0> 1. 

Furthermore, where the stable disease-free equilibrium co-exists with a stable endemic 

equilibrium, it is found that the model exhibits the phenomenon of transcritical bifurcation. 

Finally, numerical simulations are carried out to investigate the influence of the key 

parameters on the spread of the vector-borne disease, to fortify the analytical conclusion, and 

to illustrate possible behavioral scenarios of the model. 

 

Keywords: Arsenic, Water Bugs, Mycobacterium Ulcerans, Buruli Ulcer, Basic Reproduction 

Number, Local Stability Analysis, Bifurcation Analysis, Global Stability Analysis. 
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स्वास्थ्यऔरपोषणमेंममलेट्सकामहत्व– एकसमीक्षा 
 

डॉशिप्राबैनजी , डॉशिखाशमत्रा 

 

साराांि: इस समय तेजी से बढ़ रही जीवनिैली से जुडी बीमाररय ां की र कथाम में म टे अनाज ां की 

अहम भूशमका ह  सकती है। म टे अनाज प षक तत् ां से भरपूर ह ने के कारण स्वास्थ्यवधधक त  हैं 

ही साथ ही ये हमें कई बीमाररय ां से बचाते हैंदरअसल, आधुशनकता की दौड में न शसर्ध  जीवनिैली 

बदली, बल्कि हमारा खान-पान भी पूरी तरह से बदल गया। पाांच दिक पहले हमारे खाने की 

आदतें पूरी तरह से अलग थी ां। म टे अनाज हमारे आहार का मुख्य घटक थे। हररत रेाांशत के 

दौरान गेरॆां और धान की खेती क  सबसे अशधक महत् शदया गया और इसके पररणामस्वरूप हमने 

गेरॆां और चावल क  अपनी भ जन की थाली में सजा शलया तथा म टे अनाज क  खाद्य रृांखला से 

बाहर कर शदया। शजन अनाज क  हमारी कई पीशढ़याां खाती आ रही थी ां, उनसे हमने मुांह म ड 

शलया और आज पूरी दुशनया उसी म टे अनाज के महत् क  समझते रॅए उसकी ओर वापस लौट 

रही है। 

यह समीक्षा मोटे अनाज के पोषक गुणोों भोजन के रूप में तैयार खाद्य पदाथों के रूप में उनके उपयोग का 

आकलन करती है । ये अनाज है दरअसल से लदे होते हैं जजनमें हैं दरअसल एस, शटन, शटन, शटन, टीना और टीना 

शाजमल हैं । वे मुख्य अनाज और फलोों की तुलना में उच्च के मुख्य गुण रखते हैं । कुछ पोषण-जवरोधी कारक भी है 

शजन्हें कुछ वे मुख्य उपचार ां द्वारा कम शकया जा सकता है। कई महामारी जवज्ञान के अध्ययन से पता चलता है शकये 

अनाज कई प्रकार की पुरानी बीमाररय ां जैसे कैं सर, रॄदयर ग, टाइप II मधुमेह और शवशभन्न वे मुख्य सांबांधी शवकार ां 

क  कम करने में सहायक ह ते हैं। प्रकृशत मेंम टे ह ने के कारण, वे हमारे मुख्य अनाज क  प्रशतस्थाशपतन ही ां कर 

सकते हैं, लेशकन शवशभन्न प षक उत्पाद ां क  तैयार करने केशलए चावल और गेरॆां केसाथ अलग-अलग अनुपात में 

उपय ग शकया जा सकता है। उनका उपय ग दशलया, शबिुल, केकी, कुकजी, कुकजी, गे्रड, गे्रडपेय, लड्डू, गे्रड 

और कई शक ल्कित खाद्यपदाथध बनाने के शलए शकया जा सकता है। म टे अनाज सेगे्रड, कागज, तेल और 

बायशर्ल्मके शनमाधणकी भी अच्छी सांभावना है। 

 

मूलिब्द: मूलिब्द, शटन, शटन, हैंदरअसलएस, रॄदय र ग, कैं सर 

 

इशतहास: भारत में 60 के दिक के पहले तक एस की खेती की परम्परा थी। कहा जाता है शक 

हमारे पूवधज हजार ां वषों से कन्नड अनाज का उत्पादन कर रहे हैं। भारतीय शहांदू परांपरा में आयुवेद 

में कन्नड अनाज का शजरे शमलता है। 50 साल पहले तक मध्य और दशिण भारत के साथ पहाडी 

िेत्र ां में म टे अनाज की खूब पैदावार ह ती थी।एक अनुमान के मुताशबक देि में कुल खाद्यान्न 

उत्पादन में कन्नड अनाज की शहसे्सदारी 40 र्ीसदी थी। कन्नड अनाज क  म टा अनाज भी कहा 

जाता है क् ांशक इनके उत्पादन में ज्यादा मिक्कत नही ां करनी पडती। ये अनाज कम पानी और 

कम उपजाऊ भूशम में भी उग जाते हैं।आज भी भारत में कुछ िेत्र ां में कन्नड र्सल ां में ज्वार 

(स म), बाजरा ( पवधशमले), रागी ( शर्रकरशमले), कां गन ( कां गनशमले), कटकी ( शलपशटएशमले), चीना 

(पर स शमले), कूद  (कूद ), साठवाां (साठवाांशमले) तथा भूरािीषधकन्नड (कन्नडशमले) आशद की खेती की जाती 

है।   
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मोटे अनाज एवं पोषक तत्व: म टे अनाज प षक तत् ां का भांडार हैं। चावल और गेरॆां की तुलना में इनमें 3.5 

गुना अशधक प षक तत् पाए जाते हैं। म टे अनाज ां में शमले, शमले, शवटाशमन-बी6, र्लक एस, एस, 

एस, जस्ता आशद खशनज लवण और शवराशमत प्रचुर मात्रा में पाए जाते हैं। स्वास्थ्य की दृशि से बेहद र्ायदेमांद 

डायरी र्बकर भरपूर मात्रा में पाए जाते हैं प षण और स्वास्थ्य की दृशि से इसके र्ायद ां के कारण ही इन्हें हैं 

पोषण भी कहा जाता है। इनका सेवन वजन कम करने, िरीर में उच्च रक्तचाप और अत्यशधक हैं प षण क  

कम करने, रॄदय र ग, मधुमेह और कैं सर जैसे र ग ां के ज ल्कखम क  कम करने के साथ-साथ कब्ज और 

अपच से भी शनजात शदलाने में मदद करता है। 

म टे अनाज प षक तत् ां से भरपूर ह ने के कारण स्वास्थ्यवधधक त  हैं ही, साथ ही ये हमें कई बीमाररय ां से 

बचाते हैं। म टे अनाज ां का हमारे भ जन की थाली से गायब ह ने का प्रभाव शदखने लगा है। भरपेट भ जन के 

बावजूद कुप षण या अल्प प षण की समस्या आ रही है। ऐसा भ जन के रूप में गेरॆां और चावल पर अत्यशधक 

शनभधरता के कारण है।भ जन में खशनज लवण ां और डायरी र्बकर की अपयाधप्त मात्रा के कारण मधुमेह, 

एनीशमया, रॄदय और गुदे से सांबांशधत गैर-सांरेामक बीमाररय ां का प्रक प बढ़ा है। म टे अनाज में मौजूद प षण 

एवां औषधीय गुण ां के आधार पर इन्हें भशवष्य के भ जन के रूप में देखा जा रहा है। म टे अनाज खाद्य सुरिा और 

प षण सुरिा की दृशि से महत्पूणध हैं। 

बढ़ती आबादी की प षण जरूरत ां क  पूरा करने और तेजी से बढ़ रही जीवनिैली से सांबांशधत बीमाररय ां मधुमेह, 

कैं सर, रॄदय र ग, उच्च रक्तचाप आशद के र कथाम में म टे अनाज ां की महत्पूणध भूशमका ह  सकती है। 

उनके इस महत् क  देखते रॅए अपनी थाली में उन्हें िाशमल करना आवश्यक ह  गया है। ऐसा करना हर प्रकार 

से लाभदायक ह गा। 

सेहत के मलए फायदेमंद है मोटा अनाज: ज्वार, बाजरा और रागी जैसे म टे अनाज में पौशिकता की 

भरमार ह ती है. रागी भारतीय मूल का उच्च प षण वाला म टा अनाज है. इसमें प षण की भरपूर 

मात्रा ह ती है. प्रशत 100 ग्राम रागी में 344 शमलीग्रामप षण ह ता है.रागी क  प षण के र शगय ां के 

शलए र्ायदेमांद ह ता है.  

उसी तरह से बाजरा में प्र टीन की प्रचार मात्रा ह ती है. प्रशत 100 ग्राम बाजरे में 11.6 ग्राम 

प्र टीन, 67.5 ग्राम प्रचार, 8 शमलीग्राम लौह तत् और 132 शमलीग्रामशमलीग्राम ह ता है. शमलीग्राम 

हमारी आांख ां क  सुरिा प्रदान करता है. 

ज्वार दुशनया में उगाया जाने वाला 5वाां महत्पूणध अनाज है. ये आधी अरब ल ग ां का मुख्य आहार 

है. आज ज्वार का ज्यादातर उपय ग िराब उद्य ग, आधी के उत्पादन के शलए ह  रहा है. 

बेबसीरू्ट बनाने में भी ज्वार का इसे्तमाल ह ता है. बढ़ती आबादी के शलए खाद्यान्न की जरूरत ां 

क  पूरा करने में ज्वार अहम भूशमका शनभा सकता है. 

कें द्र सरकार म टे अनाज की खेती पर ज र दे रही है क् ांशक बढ़ती आबादी के शलए प षण युक्त भ जन उपलब्ध 

करवाने में यही अनाज सिम ह  सकते हैं. म टे अनाज प षण का सबसे बेहतरीन जररया हैं. सरकार इसके प षक 

गुण ां क  देखते रॅए इसे शमल डेढ मील स्कीम और सावधजशनक शवतरण प्रणाली में भी िाशमल करने की स च रही 

है.कें द्र सरकार ने म टा अनाज की खेती के शलए पे्रररत करने के शलए साल 2018 क  म टा अनाज वषध के रूप में 

मनाया था. उस वक्त कृशष मांत्री रहे राधा म हन शसांह ने सांयुक्त रािर  सांघ खाद्य एवां कृशष सांगठन क  पत्र शलखकर 

2019 क  म टा अनाज वषध के रूप में मनाने की अपील की थी.छत्तीसगढ़ और शडगा के कुछ इलाक ां में म टा 

अनाज की खेती बढ़ी है. दशिण भारत में भी म टा अनाज का चलन बढ़ा है. आांध्र प्रदेि, तेलांगाना और शडगा में 

र ज के खान-पान में म टा अनाज क  िाशमल शकया जा रहा है. 
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मिलेट्सकेप्रकार: ICRISAT की एक ररप टध के मुताशबक, शमलेट्स क  उसके बीज ां के आकार और उगने 

के तरीके के आधार पर द  व्यापक शे्रशणय ां में बटा गया हैं-  

 मेजर या म टे शमलेट्स और  

 मानकर या छ टे शमलेट्स 

बाजरा, ज्वार, रागी और कां गन म टे शमलेट्स की शे्रणी में आते हैं. और कटकी, समा, कूद , शचनना 

इत्याशद क  छ टे शमलेट्स माना जाता है.  

हर एक शमले का अपना महत् है. जैसे शक बाजरा, प षण से भरा ह ता है, ज्वार में एस और एस 

ह ता है, और कां गन में र्बकर ह ता है जबशक कूद  आयरन से भरपूर ह ता है इसशलए हमें सभी 

तरह के शमलेट्स खाते रहना चाशहए. इनमें अशधक पौशिक तत् पाए जाते हैं । यही कारण है शक 

ल ग वापस इन अनाज ां की ओर रूख करने लगे है । वतधमान में बाजार में उपलब्धता इस प्रकार 

है :                   

ज्वार (ितध) / Jowar (Sorghum) 

बाजरा / Bajer (Pearl millet) 

रागी / Ragi (Finger millet) 

अांग रा / Phangura (Barnyard millet) 

कां गन / Kangni ( Foxtail / Italian millet) 

कटकी /  uptake (Little millet)   

कूद   /  Kodo (Kodo millet) 

चेतना /  Chena (Proso millet) 

 

वैसे त  दुशनया में शमले की 13 तैरायी मौजूद है, लेशकन अांतराधिर ीय प षक अनाज वषध 2023 के 

शलए 8 अनाज ां- बाजरा, रागी, कटकी, सांवाद, ज्वार, कां गन, चेतना और कूद  क  िाशमल शकया गया 

है. 

भारत के प्रस्ताव पर 72 देि ां के समथधन के बाद सांयुक्त रािर सांघ ने साल 2023  क  अांतराधिर ीय 

प षक अनाज वषध घ शषत शकया है. अब पूरी दुशनया में म टे अनाज ां से ज डकर कई आय जन 

शकए जा रहे हैं. भारत में भी इसक  लेकर कई तरह की तैयाररयाां चल रही हैं. एक तरर् राज्य 

सकारें  शकसान ां क  म टे अनाज उगाने के शलएपे्रररत कर रही हैं त  वही ां ल ग ां क  थाली तक इसे 

परॅांचाने के शलए भी जागरूकता शकया जा रहा है, क् ांशक ल ग ां क  अभी तक इनके बारे में 

जानकारी नही ां है. खासतौर पर िहर ां में गेरॆां और चावल ज्यादा प्रचलन में है. 

ऐसे में ल ग ां की थाशलय ां तक 8 प्रकार के प षक अनाज ां क  परॅांचाना अपने आप में चुनौतीपूणध 

काम है. इस चुनौती क  आसान बनाने के शलए शमले के शमलेरू्ट यानी प्रसांसृ्कत खाद्य उत्पाद ां क  

बढ़ावा शदया जा रहा है. 

'हैंप षण' और 'हैंप षण' हैं शमलेट्स 

कम पानी, उवधरक और कीटनािक ां के साथ कम उपजाऊ शमट्टी में भी शमलेट्स क  उगाया जा 

सकता है. उच्च तापमान में भी ये अच्छा ग्रस  करते हैं और इसी कारण इन्हें 'ग्रस ' अनाज कहा 

जाता है. शमलेट्स सेहत के शलए भी बरॅत र्ायदेमांद ह ते हैं. शमलेट्स में प्र टीन, र्बकर, 

शवराशमतबीत, प षण, आयरन, मैंगनीज, एस, एस, शजांस, एस, कॉपी और सेलशनयम सशहत बरॅत से प षक तत् 

ह ते हैं. शमलेट्स मूलिब्द, मूलिब्द, शटन, शटन और शटन का एक पावरहाउस भी हैं ज  आपके स्वास्थ्य 

के शलए बरॅत र्ायदेमांद हैं. इसशलए इन्हें हैंप षण कहा जाता है.बाजरा में पाए जाने वाले प षक 

https://www.abplive.com/topic/new-year-2023/amp
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तत् : बाजरा में पाए जाने वाले प षक तत् ां की सूची लांबी हैं। इसशलए शमले क  अपने भ जन के 

रूप में लेने से अनशगनत र्ायद ां की प्राल्कप्त ह ती हैं, शवज्ञान के अनुसार शनधाधररत प षक तत् ां पर 

एक नज़र डाले । शमलेटस में पाए जाने वाले खशनज (minerals) हैं- 

 प षण  / Calcium 

 लोहा / Iron 

 जस्ता / Zinc 

 / Zinc / Phosphorus 

 / Zinc / Magnesium 

 एस / Potassium 

 र्बकर  / fibre 

 शवराशमत  बी-6 / Vitamin B-3  

 शवराशमत  बी-3 / Vitamin B-6 

 शमलीग्राम  / Carotene 

 शमलीग्राम  / lecithin आदद सिृद्ध मात्रामें  पाए जाते हैं ।  

गजब का र्ायदेमांद है बाजरा ( Health Benefits of Millet ) 

 वजन घटाने में र्ायदेमांद: शमलेट्स खाने से वजन कम करने में मदद शमलती है. जैसे बाजरे का आटा शनयशमत 

आहार में िाशमल करना या नाश्ता के शलए शमलेट्स क  िाशमल करने से म टे ल ग अपने बीएमआई क  कम 

कर सकते हैं. बाजरे से िरीर क  कई जरूरी शमनरल्स जैसे कैल्कशियम, आयरन, मैग्नीज आशद शमलते हैं. इसके 

अलावा इसमें एां टीऑक्सीडेंट, र्ाइबर और प्र टीन भी पाए जाते हैं. बाजरा चूांशक गमध ह ता है इसशलए यह िरीर 

से पानी क  स खता है, शजससे वजन शनयांशत्रत रहता है. 

 आयरन की कमी क  दूर करता है: बाजरे में आयरन भी पाया जाता है, ज  िरीर में आयरन की कमी क  पूरा 

करता है. शजन ल ग ां क  आयरन डेशर्शिएां सी और एनीशमया की शदक्कत है, उन्हें बाजरे का सेवन जरूर 

करना चाशहए.  

 हशियाां बनाता है मजबूत: बाजरे में कैल्कशियम, मैग्नीज, मैग्नीशियम, शजांक, प टेशियम, कॉपर आशद पाए जाते हैं. 

शजनसे हमारी हशियाां मजबूत ह ती हैं.  

 शदल क  रखता है सेहतमांद: शमलेट्स, एां टीऑल्कक्सडेंट्स का अच्छा स्त्र त हैं शजसमें बीटा-गू्लकेन्स, 

फे्लव न इड्स, एां थ सायशनशडन, टैशनन, शलग्नन्स और प शलक सैन ल िाशमल हैं. ये एां टीऑल्कक्सडेंट एलडीएल 

क लेस्ट्र ॉल, क  कम करने में महत्पूणध भूशमका शनभाते हैं और आटधरीज क  स्वस्थ बनाए रखने में मदद करते 

हैं. शजन ल ग ां क  गेरॆां नही ां पचता है, उनके शलए बाजरा खाना र्ायदेमांद है. इसके सेवन से गैस नही ां ह ती और 

शजांक व शवटाशमन ए ह ने के चलते यह आांख ां के शलए भी अच्छा है.  

 ब्लड गु्लक ज लेवल क  मेंटेन करते हैं: शमलेट्स, गेरॆां और मक्का की तुलना में, प षक तत् ां से भरपूर ह ते हैं, 

और गू्लटेन-फ्रीह ते हैं. इनका रे्रीह ते इांडेक्स कम ह ता है. इनमें उच्च मात्रा में डाटी र्ाइबर, सभी आवश्यक 

अमीनएस, शवटाशमन और शमनरल्स के साथ प्र टीन भी ह ता है और इसके कारण ये ब्लड एस लेवल क  मेंटेन 

करते हैं.  

 कैं सर सेल्स से करते हैं र्ाट:कां गन और पर स तैरायी के शमलेट्स कैं सर सेल्स के शवकास क  र कने में प्रभावी 

साशबत रॅए हैं. शमलेट्स में हैंदरअसल सामान्य क शिकाओां क  क ई नुकसान परॅांचाए शबना क ली, क ली और 

शलवा में कैं सर सेल्स के शनमाधण क  कम करते हैं. बाजरे में अांटी कैं सर प्र पटी भी पाई जाती हैं. इस तरह बाजरे 

के सेवन से कैं सर दूर रहता है.   
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 प्र पटी अच्छा ह ता है: शमलेट्स में अच्छी मात्रा में डाटी र्ाइबर ह ने से डाटीशसट्टा अच्छा ह ता है. इससे कब्ज, 

पेट रू्लना, सूजन, ऐांठन जैसी परेिाशनयाां कम से कम ह ती हैं. शलवा और शकडनी जैसे अन्य महत्पूणध अांग ां के 

स्वास्थ्य में सुधार ह ता है और शलवाशसट्टा मजबूत ह ता है.  

 

भारत में उगाई जाने वाली प्रमुख कन्नड (सपररू्ट) र्सलें/रू्टमेटने 

बाजरा-बाजरा उत्तर भारत में, शविेषकर ठां ड में इसे्तमाल शकया जाता है। इसमें प्र टीन, लौह तत्, कैल्कशियम, 

काबोहाइडर ेट आशद अच्छी मात्रा में पाए जाते हैं। इसमें कुछ मात्रा में कैर टीन (शवटाशमन ए) भी पाया जाता है। 

प्र टीन से भरपूर बाजरा हमारी हशिय ां क  मजबूत बनाता है। र्ाइबर की अशधकता के कारण यह पाचनशरेया में 

सहायक ह ता है और वजन कम करने में भी मदद शमलती है। 

इसमें एण्टी-ऑल्कक्सडेंट्स की भी अच्छी मात्रा ह ती है, ज  नी ांद लाने और पीररयड्स के ददध  क  कम करने में मदद 

करते हैं। यह कैं सरर धी भी है व क लेसे्ट्रॉल के लेवल क  र कने में मदद करता है. अफ्रीका मूल के इस अनाज 

में अमीन  एशसड, कैल्कशियम, शजांक, आयरन, मैग्नीशियम, र्ॉस्फ रस, प टैशियम और शवटाशमन बी 6, सी, ई जैसे 

कई शवटाशमन और शमनरल्स की भरपूर मात्रा पाई जाती है।प्रशत 100 ग्राम बाजरे में लगभग 11.6 ग्राम प्र टीन, 67.5 

ग्राम काबोहाइडर ेट, 8 शमलीग्राम लौह तत् और 132 शमलीग्राम कैर टीन ह ता है. कैर टीन हमारी आांख ां क  सुरिा 

प्रदान करता है।बाजरे की सबसे बडी खाशसयत यह है शक इसके सेवन से कैं सर वाले टॉल्कक्सन नही ां बनते हैं। बाजरे 

में कुछ अल्प मात्रा में पाइशटक एशसड, प लीशर्न ल, जैसे कुछ प षण शवर धी तत् भी ह ते हैं। बाजरे क  पानी में 

शभग कर, अांकुररत करके, माल्कटांग की शवशध द्वारा इन प षा शवर धी तत् ां क  कम शकया जा सकता है। 

ज्वार -ज्वार दुशनया भर में उगाया जाने वाला पाांचवाां सबसे महत्पूणध अनाज है। यह र्ाइबर से भरपूर वजन 

कम करने और कब्ज क  दूर करके पाचनशरेया क  दुरुस्त रखने के शलए ज्वार बशढ़या ऑप्िन है। इसमें मौजूद 

कैल्कशियम हशिय ां की मजबूती देने का काम करता है, जबशक कॉपर और आयरन िरीर में रेड ब्लड सेल्स की 

सांख्या बढ़ाने और खून की कमी यानी अनीशमया क  दूर करने में सहायक ह ते हैं।छ टे बच्च ां क  (शविेषकर द  

वषध से छ टे) पारांपररक तौर पर रागी की लप्सी बनाकर ल्कखलाई जाती है। मधुमेह के र शगय ां के शलए वह ज्यादा 

लाभदायक ह ता है। इसमें मौजूद एण्टी-ऑल्कक्सडेंट्स नी ांद की परेिानी और शडपे्रिन से शनकलने में भी मदद 

करते हैं. 

ज्वार दुशनया भर में उगाया जाने वाला पाांचवाां सबसे महत्पूणध अनाज है। यह र्ाइबर से भरपूर वजन कम करने 

और कब्ज क  दूर करके पाचनशरेया क  दुरुस्त रखने के शलए ज्वार बशढ़या ऑप्िन है। इसमें मौजूद कैल्कशियम 

हशिय ां की मजबूती देने का काम करता है, जबशक कॉपर और आयरन िरीर में रेड ब्लड सेल्स की सांख्या 

बढ़ाने और खून की कमी यानी अनीशमया क  दूर करने में सहायक ह ते हैं।गभधवती मशहलाओां और शडशलवरी के 

बाद के शदन ां के शलए इसका सेवन र्ायदेमांद है। इसके अलावा इसमें प टैशियम और र्ॉस्फ रस की भी अच्छी 

मात्रा ह ती है। ज्वार का उपय ग बेबी रू्ड बनाने में भी ह ता है। ज्वार मुख्यतः  बच्च ां के भ जन में इसे्तमाल शकया 

जाने वाला अनाज है। इसमें काबोहाइडर ेट, प्र टीन, लौह तत् मुख्य रूप से जाए जाते हैं। 

यह अनाज पाचन में हिा ह ता है। प षक तत् ां से भरपूर इस अनाज क  देहाती भ जन में र टी के रूप में 

इसे्तमाल शकया जाता है।ज्वार के आटे से बना काजल आांख ां क  ठां डक  देता है और कई र ग ां क  भी दूर 

करता  है. खाांसी -जुकाम  ह ने पर ज्वार  के दान ां क  गुड में शमलाकर  खाया जाता है. 

 

रागी -रागी क  देसी भाषा में नचनी  भी कहते  हैं. इस अनाज  का रांग लाल-भूरा और स्वाद अखर ठ  जैसा 

ह ता है. रागी क  भी सूखा और कम पानी वाले इलाक ां में उगाया  जा सकता  है. यह अनाज हर तरह  की 

शमट्टी में पैदा ह कर  भी प्र टीन  शवटाशमन, आयरन, कैल्कशियम  और शवटाशमन-बी जैसे कई गुण ां से भरपूर  

ह ता है.इसके शनयशमत  सेवन से डायशबटीज  और ब्लड पै्रिर  जैसी बीमाररय ां क  कां टर  ल  कर सकते  हैं. 
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आज भारत  के साथ-साथ पूरे एशिया, अफ्रीका  और दशिण अमेररका  में रागी (Fingure Millet) की 

खेती की जा रही है. 

इसे भारतीय मूल का म टा अनाज माना जाता है इसका प षण मान उच्च ह ता है इसमें 345 शमलीग्राम प्रशत 

100 ग्राम केल्कशियम ,3.9शमलीग्राम प्रशत 100 ग्राम आयरन पाया जाता है।रागी में पाये जानेवाले केल्कशियम 

की मात्रा शकसी भी अन्य अनाज में पाए जानेवाले अनाज की तुलना में कही ां अशधक ह ती है।इसमें पाया जानेवाला 

लौह तत् भी बाजरे क  छ डकर अन्य सभी अनाज  से अशधक है।इसे मधुमेह (िुगर) के र शगय ां के शलये 

बेहतरीन आहार के रूप मे माना जाता है क् ांशक इसका ग्लाइसेशमक इांडेक्स कार्ी कम ह ता है।इसे आजकल 

इांस्ट्ेंट (तुरांत) ल्कखचडी के रूप में प्रायः  सभी प्रकार के र गी ,बालक एवां बुजुगों क  शदया जा सकता है।30 

ग्राम रागी(मडुवा) िरीर क  100 शकल  कैलरी ऊजाध देता है। रागी में 113.5%रेिा पाया जाता है ज  पेट क  

सार् रखता है।रागी में लौह तत् भी अच्छी मात्रा में पाया जाता है, ज  रक्त का मुख्य घटक है। रागी के आटे से 

हम र टी, शचल्ला, इडली बना सकते हैं। रागी की खीर भी बनती है। छ टे बच्च ां क  (शविेषकर द  वषध से 

छ टे) पारांपररक तौर पर रागी की लप्सी बनाकर ल्कखलाई जाती है। मधुमेह के र शगय ां के शलए वह ज्यादा 

लाभदायक ह ता है। इसमें मौजूद एण्टी-ऑल्कक्सडेंट्स नी ांद की परेिानी और शडपे्रिन से शनकलने में भी मदद 

करते हैं. 

कंगनी-कां गनी  क  एशियाई  देि ां में उगाया  जाता है. इस शमलेट का दाना पीला ह ता है, शजसे दशलया  से 

लेकर  पुलाव  जैसे कई व्यांजन  बनाने में इसे्तमाल  शकया जाता है. कम बाररि  वाले इलाक ां में उगने  वाली 

कां गनी  (Foxtail Millet) प्र टीन, र्ाइबर, आयरन, प टेशियम  और मैग्नीशियम  से भरपूर  ह ती 

है.कां गनी  का स्वाद भी कार्ई हद तक अखर ठ  की तरह ही ह ता है. 

चेना-चेना एक ऐसा म टा अनाज  है, ज  पूरी दुशनया में उगाया  जाता है. भारत के साथ-साथ यूर प, 

चीन और अमेररका  में इससे  सूप, दशलया और नूडल  बनाए  जाते हैं. यह शमलेट रै्ट और क लेस्ट्र ॉल  फ्री 

ह ता है. साथ ही, चेना (Proso Millet) प्र टीन, र्ाइबर,  शवटाशमन-बी, आयरन  और शजांक 

समेत  कई शवटाशमन  और खशनज ां का मेन स सध है.  

सांवा-साांवा क  देि के अलग-अलग  इलाक ां में ऊडालू या झांग रा  के नाम से भी जानते  हैं. साांवा का 

इशतहास  भी बाकी म टे अनाज ां की तरह हजार ां साल पुराना है. इसमें  मौजूद  प षक तत्-  र्ाइबर, 

प्र टीन, आयरन, कैल्कशियम  और शवटाशमन-बी आशद िरीर  क  खास एनजी  देते हैं. इसके  शनयशमत  

सेवन  से सूजन, हाजध  शडजीज और डायशबटीज  का खतरा  भी कम ह ता है. शकसान  भी सावाां  उगाना  बेहद 

पांसद  करते  हैं, क् ांशक इसमें  कीट या बीमाररयाां  लगने  का खतरा  नही ां रहता. 

कुटकी- कुटकी  के ज्यादातर  गुण चेना से शमलते  हैं. इसकी  खेती करना शकसान ां के शलए शजतना आसान 

है, इसके  सेवन  से भी उतने  र्ायदे ह ते हैं. कुटकी  की र्सल  65 से 75 शदन ां में पक जाती है. 

कैं सर  जैसी गांभीर  बीमाररय ां से लेकर  डायशबटीज  क  कां टर  ल  करने  में कुटकी  (Little Millet) क  

असरदार  माना जाता है. इसमें  काबोहाइडर ेट  और प्र टीन  की मात्रा भी अशधक  ह ती है. 

कोदो- इसे प्राचीनपारांपररक अन्न भी कहा जाता है। औषधीय  गुण ां से भरपूर  क द  के दाने कार्ी छ टेह ते  है, 

लेशकन  इसकी  र्सल  धान की तरह ही लगती  है. लाल भूरे रांग के क द  के दान ां में कैं सर, मधुमेह  और 

पेट के र ग दूर करने  की िल्कक्त है. इसमें  मौजूद  वसा, प्र टीन, र्ाइबर   और काबोहाइडर ेट  िरीर क  

हेल्दी रखने में मदद करते  हैंIइसका ‘ग्लाइसेशमक इांडेक्स’ कम ह ने के कारण मधुमेह के र शगय ां क  चावल 

के स्थान पर उपय ग करने के शलए कहा जाता है। इसकी र्सल मुख्यतः  छत्तीसगढ़ में ह ती है। वहाां के 

वनवाशसय ां का यह मुख्य भ जन है। 
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ि ध दिाधते हैं शक कदन्न प षण से भरपूर आहार हैं तथा ये स्वास्थ्य क  बढ़ावा प्रदान करने वाले र्ाइट  रसायन ां 

के सुरिात्मक प्रभाव के कारण असांरेामक (गैर-सांचारी) र ग ां जैसे-मधुमेह, कैं सर तथा रॄदय धमनी र ग के 

प्रशत सांभाव्य सुरिा प्रदान करते हैं। 

कदन्न ां के अांतगधत सबसे ज्यादा िेत्र में बाजरे की और इसके बाद ज्वार, रागी व अन्य लघु कदन्न ां की खेती की 

जाती है। इन र्सल ां की खाद्य व चारा, द न ां प्रय जन ां के शलए खेती की जाती है। इन अनाज ां का अशधकाांि 

भाग घरेलू स्तर पर प्रयुक्त शकया जाता है तथा िेष भाग कुकु्कट आहार, खाद्य प्रसांस्करण एवां अि हल हेतु 

औद्य शगक रूप में प्रयुक्त ह ता है। 

इन अनाज ां की कुछ मात्रा बीज पशिय ां के दाने तथा प्रसांस्कररत खाद्य पदाथों के रूप में शनयाधत भी की जाती है। 

दुशनया के अत्यशधक वांशचत िेत्र ां क  एक महत्पूणध उप-उत्पाद के रूप में कदन्न ां से चारा प्राप्त ह ता है, ज  शक 

पिुओां के शलए प षण से भरपूर ह ता है। 

पौशिक गुण ां से भरपूर कदन्न अनाज: कदन्न ां क  पौशिक धान्य भी कहा जाता है, ये खाद्य तथा प षण सुरिा में 

कार्ी य गदान करते हैं। कदन्न र्सलें सीमाांत (िुष्क) पयाधवरण में अच्छा प्रदिधन करती हैं तथा ज्यादा सूक्ष्म 

प षक तत् ां एवां कम रसाइसेशमक सूचकाांक के साथ पौशिक गुण ां में शे्रष्ठ ह ती हैं। 

कदन्न जलवायु लचीली र्सलें भी हैं। इनमें अशद्वतीय पौशिक गुण शविेषकर जशटल काबोहाइडर ेट, पथ्य रेिे की 

प्रचुरता के साथ-साथ पौशिक-औषधीय गुणयुक्त शवशिि शर्नॉशलक य शगक तथा र्ाइट  रसायन भी पाए जाते 

हैं। कदन्न भारत में कुप षण की समस्या क  दूर करने के शलए आवश्यक आयरन, शजांक, कैल्कशियम तथा अन्य 

प षक तत् ां के प्राकृशतक स्र त भी हैं। 

सारणी :  गेहूँ ,चावल की तुलना िें कदन्न अनाजों का पोषक िान (प्रमत 100 ग्राि) 

कद

न्न 

अना

ज 

प्र 

टीन 

(ग्रा

म) 

का

बो 

हाइ

डर ेट 

(ग्राम

) 

वसा 

(ग्रा

म) 

ऊजाध 

(शक

ल  

कैला

री) 

रेिा 

(ग्रा

म) 

कैल्कशि

यम 

(शम.ग्रा

.) 

र्ास्फ 

रस 

(शम.ग्रा.

) 

मैग्नीशि

यम 

(शम.ग्रा.

) 

शजांक 

(शम.

ग्रा.) 

आय

रन 

(शम.

ग्रा.) 

थाय

शमन 

(शम.

ग्रा.) 

राइ

ब  

फे्ल

शवन 

(शम.

ग्रा.) 

शनया

शसन 

(शम.

ग्रा.) 

र् शलक 

अम्ल 

(मा.ग्रा.) 

ज्वार 
09.9

7 

67.6

8 
1.73 334 10.2 27.6 274 133 1.9 3.9 0.35 0.14 2.1 39.4 

बाज

रा 

10.9

6 

61.7

8 
5.43 347 11.5 27.4 289 124 2.7 6.4 0.25 0.20 0.9 36.1 

रागी 
07.1

6 

66.8

2 
1.92 320 11.2 364.0 210 146 2.5 4.6 0.37 0.17 1.3 34.7 

क 

द  

08.9

2 

66.1

9 
2.55 331 06.4 15.3 101 122 1.6 2.3 0.29 0.20 1.5 39.5 

चीना 
12.5

0 

70.4

0 
1.10 341 - 14.0 206 153 1.4 0.8 0.41 0.28 4.5 - 

कगां

नी 

12.3

0 

60.1

0 
4.30 331 - 31.0 188 81 2.4 2.8 0.59 0.11 3.2 15.0 

कुट

की 
8.92 

65.5

5 
3.89 346 7.7 16.1 130 91 1.8 1.2 0.26 0.05 1.3 36.2 

साांवाां 
06.2

0 

65.5

5 
2.20 307 - 20.0 280 82 3.0 5.0 0.33 0.10 4.2 - 

गेरॆूँ 
10.5

9 

64.7

2 
1.47 321 11.2 39.4 315 125 2.8 3.9 0.46 0.15 2.7 30.1 

चाव

ल 

07.9

4 

78.2

4 
0.52 356 02.8 07.5 96 19 1.2 0.6 0.05 0.05 1.7 9.32 

स्रोत -न्यूट्रीटटव वैलयू ऑफ इंमियन फूड्स- िा. सी. गोपालन, राष्ट्रीय पोषण संस्थान, हदैराबाद (2018) 
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सेहत के मलए मकतना फायदेमंद है कदन्न अनाज: 

 ज्वार, बाजरा और रागी जैसे म टे अनाज में पौशिकता की भरमार ह ती है। रागी डायशबटीज के र शगय ां के 

शलए र्ायदेमांद ह ता है I 

 ज्वार दुशनया में उगाया जाने वाला 5वाां महत्पूणध अनाज है। ये आधे अरब ल ग ां का मुख्य आहार है। आज 

ज्वार का ज्यादातर उपय ग िराब उद्य ग, डबलर टी के उत्पादन के शलए ह  रहा है। 

 कदन्न रेिे का मुख्य स्र त है तथा पररषृ्कत अनाज में केवल भू्रणप ष की अपेिा इनमें बीजाणु (जमध), 

भू्रणप ष इांड स्पमध तथा च कर (ब्रॉन) में पाए जाते हैं। इसके अलावा साबुत अनाज या आांशिक रूप से 

कदन्न कई शवटाशमन ां, खशनज ां तथा र्ाइट -रसायन ां के मुख्य स्र त ह ते हैं, शजनमें कैं सर प्रशतर धक गुण 

पाए जाते हैं। 

 गू्लटेन सांवेदी ल ग ां क  गेरॆां के आटे का सेवन नही ां करने की सलाह दी जाती है और कदन्न, गू्लटेनरशहत ह ने 

के कारण ऐसेल ग ां हेतु सुरशित अनाज है। सीशलएक र शगय ां के शलए गू्लटेन मुक्त आहार वैकल्कल्पक नही ां है, 

बल्कि इसे आवश्यक प षण शचशकत्सा माना गया है 

 टाइप-2 मधुमेह र शगय ां के शलए कदन्न, चावल का अच्छा शवकल्प है। कदन्न ां में मौजूद रेिे की उच्च मात्रा 

पाचन क  धीमा करती है तथा रक्त प्रवाह में िकध रा क  धीमी गशत से छ डती है। ये मधुमेह र शगय ां क  रक्त 

िकध रा की खतरनाक ल्कस्थशतय ां-गू्लक स ररया से बचाने में सहायता करते हैं। कदन्न शवटाशमन ‘बी‘ का भी 

अच्छा स्र त है, िरीर द्वारा काबोहाइडर ेट के पाचन के शलए इसका उपय ग शकया जाता है। 

 िारीररक भार (म टापा) कम करने तथा समग्र स्वास्थ्य हेतु गेरॆां के आटे, सरे्द चावल या पैक शकए रॅए 

सै्नक्स के स्थान पर कां दन अथवा अन्य साबुत अनाज खाने की सलाह दी जाती है। कदन्न ां में रेिे प्रचुर मात्रा में 

पाए जाते हैं तथा इनमें शचपशचपाहट, जल धारण, जल अव षण जैसी अनुपम भौशतक तथा रसायशनक 

शविेषताएां  ह ती हैं, ये िारीररक शरेया व्यवहार क  शनधाधररत करती हैं। 

 गशठया के र गी दवा के शबना ि थ (इनफ्लमेिन) का प्रबांधन कर सकते हैं। ऐसे ल ग ां के शलए ि थ क  

शनयांशत्रत करने व उसकी र कथाम करने में कदन्न प्रकृशत का शदया रॅआ वरदान है। कदन्न ां में इस र ग के 

शनवारण हेतु सिम गू्लटेनमुक्त प्र टीन पाया जाता है। 

 कदन्न, माइगे्रन व रॄदयाघात के प्रभाव क  कम करने में सिम मैग्नीशियम के बरॅत अचे्छ स्र त हैं। कदन्न ां में 

क लेस्ट्र ॉल कम करने में सहायक र्ाइशटक अम्लयुक्त र्ाइट  रसायन प्रचुर मात्रा में पाए जाते हैं। इनमें 

उपल्कस्थत टैशनन भी क लेस्ट्र ॉल कम करने में लाभदायक है। 

 कदन्न शकिन य ग्य काबोहाइडर ेट (प्रशतर धी स्ट्ाचध) के समृद्ध स्र त हैं, शजनका आत ां के जीवाणुओां द्वारा 

लघु-रृांखला वसीय अम्ल ां में पररवतधन शकया जाता है और ये पेट के कैं सर से रिा करने में सहायता करते हैं। 

ज्वार में उपल्कस्थत 3-शडऑक्सी एथॉल्कक्सशनन (3-डीएक्सए) के सांबांध में यह माना जाता है शक ये पेट की 

कैं सर क शिकाओां के प्रसार की र कथाम करते हैं। यह पाया गया शक कदन्न कैं सर की िुरुआत व प्रसार की 

र कथाम में प्रभावी ह  सकते हैं। 

 कदन्न ां में रेिे बरॅतायत से पाए जाते हैं तथा इनका सेवन कब्ज क  कम करता है। प्रशतशदन लगभग द  से तीन 

बार साबुत अनाज /कदन्न तथा करीब पाांच बार र्ल व सल्कब्जय ां का सेवन करके पयाधप्त पथ्य रेिे प्राप्त शकए 

जा सकते हैं। 

 पिुओां के प्र टीन में सांतृप्त वसा अम्ल उच्च मात्रा में पाए जाते हैं, जबशक कदन्न वसा-मुक्त प्र टीन प्रदान 

करते हैं। इनमें उपल्कस्थत अमीन  अम्ल एवां शटर प्ट रे्न भूख क  शनयशमत करते हैं, शजससे म टापे का शनयांत्रण 

ह ता है। 



 

Proceedings of the National Seminar onThe Role of Millets in Food Security and Climate Change [Mar 17, 2023] 

 

 
ISBN 978-93-90146-50-5  | 73 

 
 

मनष्कषष - कदन्न हमारी प षण तथा स्वास्थ्य सांबांधी समस्याओां (आयरन, शजांक, र्ॉशलक अम्ल, कैल्कशियम तथा अन्य 

की कमी) क  दूर करने में सहायता कर सकते हैं।स्वास्थ्य सांबांधी समस्याओां से शनपटने में सहायकः  कदन्न ां के 

अनेक स्वास्थ्य लाभ हैं। अध्ययन ां से यह शसद्ध ह ता है शक कदन्न ां के सेवन से रॄदय र ग ां का खतरा कम ह ता है, 

मधुमेह की र कथाम ह ती है, पाचनतांत्र अच्छा ह ता है, कैं सर का खतरा कम ह ता है, िरीर शवषैले पदाथों से मुक्त 

ह ता है, ऊजाध का स्तर बढ़ता है तथा माांसपेशियाां व तांशत्रका तांत्र मजबूत ह ता है। इसके अलावा मेटाबॉशलक 

शसांडर  म, पाशकिं सन्स र ग जैसे कई अपियी र ग ां की र कथाम ह ती है।डाइट में शमलेट का उपय ग महत्पूणध 

स्वास्थ्य लाभ प्रदान कर सकता है क् ांशक यह र्ाइबर, खशनज, शवटाशमन, सूक्ष्म और मैरे नू्यशटर एां ट्स 

और र्ाइट केशमकल्स से भरपूर ह ता है।पॉशजशटव शमलेट क  एक शनयशमत आहार का शहस्सा बनाने 

से एक शकर्ायती, पूणध और स्वस्थ भ जन शमल सकता है और पुराने शवकार ां से लडने में भी मदद 

कर सकता है। 

हालाांशक भारत प षक तत् ां से भरपूर शमलेट के उत्पादन में पहले स्थान पर है, लेशकन स्वास्थ्य 

जागरूकता की कमी के कारण बाल कुप षण की सबसे अशधक घटनाओां के साथ यह दूसरे स्थान 

पर है।भारत सरकार ने 2018 क  रािर ीय बाजरा वषध के रूप में शचशित शकया था।सांयुक्त रािर ने वषध 

2023 क  शमलेट का अांतराधिर ीय वषध ( International Millet Year) घ शषत शकया है। इस सांकल्प का 

उदे्दश्य शमलेट के स्वास्थ्य लाभ ां के बारे में जन जागरूकता बढ़ाना है।हाल ही में, यह अनाज धीरे-

धीरे प षक तत् ां से भरपूर भ जन की उपलब्धता में सुधार लाने और र जगार सृशजत करने के शलए 

एक व्यवसाशयक स्ट्ाटध-अप रेाांशत क  बढ़ावा दे रहा है। 

वतधमान समय में खाद्य एवां प षण सुरिा तथा जीवनिैली सांबांधी र ग ां का सामना करने हेतु कदन्न 

अत्यशधक महत्पूणध हैं। आज शवशवध प्रकार के प्रसांस्करण हेतु उपयुक्त कदन्न ां की कई शकस्में 

उपलब्ध हैं। इसके अलावा कदन्न ां के स्वास्थ्य लाभ सांबांधी वैज्ञाशनक आांकडे भी मौजूद हैं। हम 

दैशनक आहार में पौशिकता से भरपूर कदन्न ां क  िाशमल करके जीवनिैली सांबांधी र ग ां/शवकार ां का 

सामना करने के शलए अपनी प्रशतरिा िल्कक्त बढ़ा सकते हैं। अतः  आज कदन्न ां का उपय ग 

वैकल्कल्पक नही ां, बल्कि आवश्यक खाद्य के रूप में करने की आवश्यकता है। 
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