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ABSTRACT 
 

Millets, known for their resilience and nutritional richness, have been recognized globally for their 
potential in enhancing food security and nutrition. This review paper highlights the significance of 
the International Year of Millets 2023, a global initiative emphasizing the role of millets in 
sustainable agriculture, food security, and nutrition. We provide an overview of millets, their 
classification, nutritional profiles, and global distribution. Millets demonstrate remarkable 
adaptability to diverse and challenging climatic conditions, contributing to biodiversity and offering 
ecological benefits. This makes them a significant part of climate-smart agriculture. Millets enhance 
food availability and positively impact rural livelihoods and economies, contributing to food security. 
Our review underscores the superior nutritional content of millets in comparison to other major 
cereals. We shed light on health benefits associated with millet consumption, emphasizing their 
role in addressing hidden hunger and malnutrition. Despite these benefits, millets face barriers in 
cultural acceptance and require improved processing techniques. Technological innovations could 
help in improving processing, creating value-added millet products, while effective marketing 
strategies could help in overcoming social and cultural barriers. Lastly, we discuss policy initiatives 
supporting millet cultivation and consumption, particularly reflecting on initiatives during the 
International Year of Millets 2023. Future policy recommendations for sustained millet promotion 
are proposed, which include promoting millets as climate-smart crops, improving farmers' access to 
improved millet varieties and technologies, fostering an environment for millet processing and 
marketing, and promoting international collaboration for millet research and development. 
 

 

Keywords: Millets; sustainability; nutrition; policies; technology. 
 

1. INTRODUCTION 
 

The United Nations (UN) declared 2023 as the 
International Year of Millet, recognizing the 
significant potential these grains have in offering 
sustainable solutions to global challenges such 
as food security, nutrition, and climate change 
[1]. This declaration highlights the international 
community's concerted effort to promote millets' 
significance and integrate them into mainstream 
food systems [2]. The initiative also aims to drive 
research and development and stimulate 
investment in millet-related activities, given its 
exceptional adaptability to harsh growing 
conditions and high nutritional content [3]. Millets, 
often called "orphan crops" or "smart foods," 
have received less attention in comparison to 
other grains like wheat, rice, or maize. However, 
these robust grains are traditionally grown in 
many parts of the world, especially in semi-arid 
tropical regions of Africa and Asia, playing a 
crucial role in the diet and economy of millions of 
smallholder farmers and consumers [4]. The 
International Year of Millet aims to shed light on 
these underutilized crops and their benefits. 
Global food security and nutrition remain major 
challenges, with an estimated 690 million people 
still suffering from hunger in 2019 [5]. With the 
ongoing climate crisis, population growth, and 
limited natural resources, the situation calls for a 
transformative approach to our food systems. 
Millets offer an opportunity in this respect. Millets 
are incredibly resilient, often thriving in conditions 
where other crops fail [6]. They require little 

water, are resistant to pests and diseases, and 
can withstand high temperatures, making them 
an ideal crop under climate change scenarios. 
These characteristics enable millets to provide a 
reliable source of food, particularly for 
populations living in vulnerable ecosystems. 
Nutritionally, millets are a powerhouse. They are 
high in dietary fiber, proteins, and essential 
minerals like iron, zinc, and magnesium [7]. They 
are gluten-free and have a low glycemic index, 
making them suitable for people with celiac 
disease and diabetes [8]. Thus, promoting millet 
consumption can help tackle malnutrition and 
diet-related non-communicable diseases. This 
review aims to explore the significance of the 
International Year of Millet 2023 in a global 
context. We discuss the role of millets in 
sustainable agriculture, food security, and 
nutrition, the challenges associated with 
promoting their consumption, and the potential 
policy initiatives and international collaborations 
to enhance millet production and consumption. 
By doing so, we hope to provide a 
comprehensive understanding of the potential of 
millets in shaping a sustainable and resilient 
global food system. 
 

2. MILLETS 
 

Millets are a group of small-seeded annual 
grasses traditionally cultivated in arid and semi-
arid regions. They are known for their robustness 
and ability to thrive in marginal lands with poor 
fertility where other major cereals may not 
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survive [9]. The term "millets" represents a 
heterogeneous group, consisting of both major 
and minor millets. The major millets include pearl 
millet (Pennisetum glaucum), foxtail millet 
(Setaria italica), and proso millet (Panicum 
miliaceum), while the minor millets include finger 
millet (Eleusine coracana), kodo millet 
(Paspalum scrobiculatum), little millet (Panicum 
sumatrense), and barnyard millet (Echinochloa 
spp.) [10]. Each type of millet has unique 
characteristics making it suitable for specific 
agro-climatic conditions and culinary uses. These 
classification systems provide a structure to 
understand and discuss the diverse group of 
plants classified as millets and their unique 
contributions to nutrition and sustainable 
agriculture. Millets, in general, are rich in 
carbohydrates and dietary fiber. They are also a 
good source of proteins, and their protein content 
is comparable to that of wheat and maize [11]. 
Millets also boast of a high mineral content, 
including iron, zinc, and magnesium. Pearl millet, 
the most widely grown type of millet, has the 
highest protein content among millets and is 
particularly high in iron and zinc [12]. Finger 
millet stands out for its high calcium content, 
which is about ten times that of rice or wheat 
[13]. Foxtail millet is known for its high energy 
content, while proso millet has the highest 
carbohydrate content and provides the most 
calories among millets. The minor millets, like 
kodo, little, and barnyard millets, also possess 
high nutritional value and are particularly rich in 
dietary fiber [14]. Millets are gluten-free, making 
them an excellent choice for people with gluten 
intolerance or celiac disease. Millets are 
predominantly grown in Asia and Africa, with 
India, Nigeria, Niger, and China being the largest 
producers [15]. In Asia, India is the largest 
producer of millets, especially pearl millet and 
finger millet. China also grows a significant 
amount of foxtail and proso millet [16]. In Africa, 
countries in the Sahel region like Niger, Mali, and 
Burkina Faso are major producers of pearl millet, 
an important staple in their diets [17]. The United 
States and several European countries, while not 
traditionally large-scale producers, have shown 
increasing interest in millet production due to 
their resilience to climate change and nutritional 
benefits [18]. 
 

3. ROLE OF MILLETS IN SUSTAINABLE 
AGRICULTURE 

 

Millets display exceptional adaptability to harsh 
environments and can grow in areas with poor 
soil fertility, high temperatures, and low rainfall, 
often where other cereals would fail [19]. For 

example, pearl millet, native to the hot and arid 
Sahelian zone of Africa, can thrive under 
extreme heat up to 42°C [20]. Finger millet, in 
contrast, can withstand cooler temperatures, 
making it suitable for high-altitude farming [21]. 
This resilience is due to a combination of 
physiological traits, including efficient water use, 
C4 photosynthesis, which allows for increased 
water-use efficiency, and a deep root system that 
enables plants to access moisture deep in the 
soil [22]. Many millet varieties mature quickly, 
which enables them to escape drought 
conditions [23]. Millets also contribute to 
agrobiodiversity and have potential ecological 
benefits. Traditionally, a range of millet varieties 
has been cultivated, each with unique 
adaptations to local conditions, contributing to 
agroecosystem diversity [24]. This diversity helps 
to maintain healthy soils, control pests and 
diseases, and enhance ecosystem resilience to 
stresses like climate change [25]. Millets often 
require fewer inputs than other cereals, such as 
fertilizers and pesticides, leading to lower 
environmental impact [26]. They also contribute 
to soil health due to their deep root systems, 
which improve soil structure, enhance water 
infiltration, and prevent erosion [27]. Climate-
smart agriculture (CSA) is a strategy for 
increasing sustainable agricultural productivity, 
enhancing resilience to climate change, and 
reducing greenhouse gas emissions where 
possible [28]. Millets have a pivotal role in this 
context. As discussed, millets can tolerate a wide 
range of climatic conditions and soils, are less 
reliant on synthetic inputs, and contribute to 
biodiversity and soil health. These attributes help 
to enhance both farm productivity and resilience 
in the face of climate change [29]. The carbon 
footprint of millet production is relatively low. 
Studies have shown that millets have lower 
energy inputs and carbon emissions than rice 
and wheat, largely due to their lower need for 
synthetic fertilizers and irrigation [30]. 

 
4. MILLETS AND FOOD SECURITY 
 
Food availability, the first pillar of food security, 
refers to the physical availability of sufficient 
quantities of food of appropriate quality [31]. 
Millets play a significant role in this aspect. 
Millets have the ability to grow in diverse and 
marginal conditions, including drought-prone, 
high-temperature, and low-fertility soils where 
other crops might fail. This robustness and 
adaptability contribute to maintaining food 
production under challenging conditions [32]. The 
early maturity of many millet varieties ensures a 
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fast return on investment and provides food and 
income early in the growing season, before other 
crops are ready for harvest [33]. This feature can 
be crucial in contexts of food insecurity, providing 
a source of food during the 'hungry season'. 
Millets are often grown by smallholder farmers in 
developing countries, and their cultivation can 
have significant impacts on rural livelihoods and 
economies [34]. Millets are used not only for 
human consumption but also as fodder for 
livestock, another key source of income and 
nutrition in many rural households [35].  The 
cultivation of millets can also contribute to rural 
economic resilience. As a hardy crop requiring 
fewer inputs than other cereals, millets can 
provide a reliable source of income for farmers in 
marginal lands [36]. Given the growing 
recognition of their nutritional value and demand 
for gluten-free products, millets offer potential for 
value addition and improved market 
opportunities. 
 

5. NUTRITIONAL IMPORTANCE OF 
MILLETS 

 

Millets are nutritionally superior to many other 
commonly consumed cereals. They are rich in 
dietary fiber, protein, essential fatty acids, and 
vitamins, especially B vitamins, and are 
particularly high in essential minerals like iron, 
zinc, and calcium [37]. For instance, pearl millet 
has a higher protein content and is richer in iron 
and zinc than rice, wheat, or maize [38]. Finger 
millet has three times the amount of calcium 
found in milk and is also rich in antioxidants [39]. 
These comparisons illustrate that millets have a 
nutritionally well-rounded profile and can 
contribute significantly to a balanced diet, 
especially in regions where micronutrient 
deficiencies are prevalent. Consumption of 
millets has been associated with numerous 
health benefits. As a whole grain, the high fiber 
content in millets helps in maintaining gut health, 
preventing constipation, and reducing the risk of 
diseases like colorectal cancer [40]. Millet 
consumption may also contribute to the 
prevention and management of chronic diseases. 
For example, studies have shown that millets can 
help manage blood sugar levels, making them 
suitable for people with diabetes [41]. Millets are 
gluten-free, providing an excellent food option for 
individuals with celiac disease or gluten 
sensitivity [42]. "Hidden hunger," or micronutrient 
malnutrition, refers to a deficiency of essential 
vitamins and minerals in the diet [43]. This form 
of malnutrition is widespread in developing 

countries and can lead to serious health 
problems, including impaired physical and 
cognitive development [44]. Given their high 
content of essential minerals like iron and zinc, 
millets can play a crucial role in addressing 
hidden hunger. For example, biofortification of 
pearl millet with iron and zinc has been shown to 
improve the nutritional status of children in India 
[45]. 

 
6. PROMOTING MILLET CONSUMPTION 
 
Despite their nutritional benefits, millets face 
certain cultural and social barriers. In some 
societies, millets are considered a "poor man's 
crop" or a famine food and are thus less 
preferred compared to other cereals like rice and 
wheat (Table 1) [46]. The traditional knowledge 
and skills required for millet processing and 
cooking have been lost in many societies due to 
urbanization and the shift towards convenience 
foods [47]. Overcoming these barriers requires 
reorienting public perceptions and reintroducing 
traditional food processing and cooking 
techniques. Technological innovations can play a 
critical role in improving the processing of millets 
and adding value to millet-based products. Millet 
processing technologies, such as dehulling, 
puffing, malting, and milling, have been 
developed to improve the quality and 
acceptability of millet foods [48]. Scientific 
research has resulted in the development of 
value-added millet products like bread, cookies, 
pasta, and breakfast cereals that cater to modern 
tastes and preferences [49]. These products can 
help promote the consumption of millets among 
urban populations and in societies where 
traditional millet foods are less preferred. 
Successful marketing strategies for millets have 
often combined promotional activities to raise 
awareness of the nutritional and environmental 
benefits of millets, with the development of 
attractive, value-added millet products. For 
example, the "Smart Food" initiative in India has 
successfully promoted the consumption of millets 
through various strategies including TV cooking 
shows, school feeding programs, and 
partnerships with food companies to develop 
new millet products [50]. Similarly, the "Our 
Millet" project in South Korea used a variety of 
strategies including consumer education, 
development of diverse millet products, and 
support for local millet farmers, resulting in a 
significant increase in millet consumption in the 
country [51]. 
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Table 1. Strategies for promoting millet consumption 
 

S.No. Strategies Expected Outcomes 

1 Educate about the health benefits 
of millet 

Increased knowledge and awareness about the 
nutritional benefits of millet 

2 Include millet in school meal 
programs 

Children develop taste and preference for millet from 
an early age 

3 Organize cooking workshops using 
millet 

Improved skills and knowledge on how to incorporate 
millet into daily meals 

4 Collaborate with restaurants to offer 
millet-based dishes 

Higher availability and visibility of millet in popular 
food outlets 

5 Encourage farmers to cultivate 
millet through incentives 

Increased production and availability of millet in the 
market 

6 Government policies to subsidize 
millet prices 

Millet becomes a more affordable choice for 
consumers 

7 Social media campaigns promoting 
millet 

Increased interest and curiosity about millet among 
digital-savvy consumers 

8 Partner with health and fitness 
influencers 

Increased endorsement of millet as part of a healthy 
lifestyle 

9 Highlight millet in dietary guidelines Official recognition of millet as a key part of a 
balanced diet 

10 Retail partnerships for prominent 
shelf placement 

Enhanced visibility of millet in supermarkets, making 
it a more likely purchase choice 

 

7. POLICY INITIATIVES AND 
INTERNATIONAL COLLABORATION 
FOR MILLET PROMOTION 

 
Government policies play a significant role in 
promoting millet cultivation and consumption. In 
India, for example, the government included 
millets in the public distribution system and 
midday meal schemes to promote their 
consumption [52]. Similarly, in Africa, millets 
have been included in school feeding programs 
in countries like Mali, Burkina Faso, and Ghana 
[53]. Additionally, many countries have 
implemented policy measures to support millet 
farmers. These measures include subsidies for 
millet seeds and farming equipment, price 
supports, and improved access to credit [53]. 
The International Year of Millets 2023 is a global 
initiative aimed at increasing awareness about 
the benefits of millets and promoting their 
cultivation and consumption. The initiative has 
involved various activities, such as global 
conferences, workshops, promotional 
campaigns, and research collaborations [54]. For 
instance, the initiative has fostered research 
collaborations among different countries to 
enhance millet varieties, improve processing 
technologies, and develop innovative millet 
products [55]. It has also included policy 
dialogues to strengthen the policy support for 
millet cultivation and consumption. Moving 
forward, policies should focus on promoting 
millets as climate-smart crops and ensuring their 

incorporation into climate change adaptation 
strategies [56]. Policymakers should also aim to 
improve access to improved millet varieties and 
technologies for millet farmers, particularly 
smallholder farmers. Policies should focus on 
creating an enabling environment for millet 
processing and marketing. This can involve 
providing support for the development and 
scaling-up of millet processing technologies, and 
promoting the branding and marketing of millet 
products. Lastly, policies should foster 
international collaboration for millet research, 
development, and promotion. This can involve 
strengthening international research 
collaborations, sharing best practices, and 
promoting knowledge exchange on millet 
promotion among different countries. 
 

8. CONCLUSION 
 
The International Year of Millets 2023 highlights 
the potential of millets in addressing food 
security, nutrition, and sustainable agriculture. 
These resilient crops, rich in nutritional value, 
offer multiple benefits from promoting biodiversity 
to contributing to climate-smart agriculture. 
However, challenges in cultural acceptance, 
processing, and marketing of millets persist. 
Technology, effective marketing strategies, policy 
initiatives, and international collaboration can 
play pivotal roles in overcoming these barriers. 
Future policies should focus on promoting millets 
as climate-smart crops, enhancing access to 
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improved varieties, creating supportive 
environments for processing and marketing, and 
fostering international collaboration in research 
and development. By doing so, millets can truly 
become a solution for sustainable food security 
and nutrition. 
 

COMPETING INTERESTS 
 

Authors have declared that no competing 
interests exist. 
 

REFERENCES  
 

1. Nesari TM. Celebrating international year 
of millets: Way towards holistic well-being. 
Journal of Ayurveda Case Reports. 2023; 
6(1):1-4. 

2. Glover D, Poole N. Principles of innovation 
to build nutrition-sensitive food systems in 
South Asia.Food Policy. 2019;82:63-73. 

3. Leblois A, Quirion P, Alhassane A, Traoré 
S. Weather index drought insurance: An ex 
ante evaluation for millet growers in Niger. 
Environmental and Resource Economics. 
2014;57:527-551. 

4. Mwadalu R, Mwangi M. The potential role 
of sorghum in enhancing food security in 
semi-arid eastern Kenya: A review. Journal 
of Applied Biosciences. 2013;71:5786-
5799. 

5. Ayinde IA, Otekunrin OA, Akinbode SO, 
Otekunrin OA. Food security in Nigeria: 
impetus for growth and development. J. 
Agric. Econ. 2020;6:808-820. 

6. Wilson ML, VanBuren R. Leveraging 
millets for developing climate resilient 
agriculture. Current Opinion in 
Biotechnology. 2022;75:102683. 

7. Torre M, Rodriguez AR, Saura‐Calixto F. 
Effects of dietary fiber and phytic acid on 
mineral availability. Critical Reviews in 
Food Science & Nutrition. 1991;30(1):1-22. 

8. Packer SC, Dornhorst A, Frost GS. The 
glycaemic index of a range of gluten‐free 
foods. Diabetic medicine. 2000;17(9):657-
660. 

9. Verma VC, Verma VC, Singh A, Agrawal 
S. Ethnobotanical study of small millets 
from India: prodigious grain for nutritional 
and industrial aspects. International 
Journal of Chemical Studies. 2018;6(4): 
2155-2162. 

10. Dendy DA. Sorghum and millets. 
Chemistry and Technology. Published by 
the American Association of Cereal 
Chemists, Inc., St. Paul, Minnesota, USA; 
1995. 

11. Devi PB, Vijayabharathi R, Sathyabama S, 
Malleshi NG, Priyadarisini VB. Health 
benefits of finger millet (Eleusine coracana 
L.) polyphenols and dietary fiber: A review. 
Journal of Food Science and Technology. 
2014;51:1021-1040. 

12. Kumar RR, Singh SP, Rai GK, Krishnan V, 
Berwal MK, Goswami S,  Praveen S. Iron 
and Zinc at a cross-road: A trade-off 
between micronutrients and anti-nutritional 
factors in pearl millet flour for enhancing 
the bioavailability. Journal of Food 
Composition and Analysis. 2022;111: 
104591. 

13. Devi PB, Vijayabharathi R, Sathyabama S, 
Malleshi NG, Priyadarisini VB. Health 
benefits of finger millet (Eleusine coracana 
L.) polyphenols and dietary fiber: A review. 
Journal of food Science and Technology. 
2014;5:1021-1040. 

14. Eneche EH. Biscuit-making potential of 
millet/pigeon pea flour blends. Plant Foods 
for Human Nutrition. 1999;54: 21-27. 

15. Meena RP, Joshi D, Bisht JK, Kant L. 
Global scenario of millets cultivation. 
Millets and Millet Technology. 2021;33-50. 

16. Islam MS, Akhter MM, El Sabagh A, Liu 
LY, Nguyen NT, Ueda A, Saneoka H. 
Comparative studies on growth and 
physiological responses to saline and 
alkaline stresses of Foxtail millet ('Setaria 
italica'L.) and Proso millet ('Panicum 
miliaceum'L.). Australian Journal of Crop 
Science. 2011;5(10):1269-1277. 

17. Obilana AB. Overview: Importance of 
millets in Africa.World (all cultivated millet 
species).2003;38(2):28. 

18. Grigoriev SA, Fateev VN, Bessarabov DG, 
Millet P. Current status, research trends, 
and challenges in water electrolysis 
science and technology. International 
Journal of Hydrogen Energy. 2020;45(49): 
26036-26058. 

19. Haussmann BI, Fred Rattunde H, 
Weltzien‐Rattunde E, Traoré PS, Vom 
Brocke K, Parzies HK. Breeding strategies 
for adaptation of pearl millet and sorghum 
to climate variability and change in West 
Africa. Journal of Agronomy and Crop 
Science. 2012;198(5):327-339. 

20. Jukanti AK, Gowda CL, Rai KN, Manga 
VK, Bhatt RK. Crops that feed the world 
11. Pearl Millet (Pennisetum glaucum L.): 
An important source of food security, 
nutrition and health in the arid and semi-
arid tropics.Food Security. 2016;8:            
307-329. 



 
 
 
 

Mohod et al.; Int. J. Plant Soil Sci., vol. 35, no. 19, pp. 1204-1211, 2023; Article no.IJPSS.105239 
 
 

 
1210 

 

21. d’Alpoim Guedes JA, Lu H, Hein AM, 
Schmidt AH. Early evidence for the use of 
wheat and barley as staple crops on the 
margins of the Tibetan Plateau. 
Proceedings of the National Academy of 
Sciences. 2015;112(18);5625-5630. 

22. Barnes PW, Harrison AT. Species 
distribution and community organization in 
a Nebraska sandhills mixed prairie as 
influenced by plant/soil-water relationships. 
Oecologia. 1982;52:192-201. 

23. Serba DD, Yadav RS. Genomic tools in 
pearl millet breeding for drought tolerance: 
status and prospects. Frontiers in plant 
science. 2016;7:1724. 

24. Dekker J. The foxtail (Setaria) species-
group. Weed science. 2003;51(5):641-656. 

25. Zhang J, Van Der Heijden MG, Zhang F, 
Bender SF. Soil biodiversity and crop 
diversification are vital components of 
healthy soils and agricultural sustainability. 
Frontiers of Agricultural Science and 
Engineering. 2020;7(3):236. 

26. Reynolds TW, Waddington SR, Anderson 
CL, Chew A, True Z, Cullen A. 
Environmental impacts and constraints 
associated with the production of major 
food crops in Sub-Saharan Africa and 
South Asia. Food Security. 2015;7:               
795-822. 

27. Hudek C, Putinica C, Otten W, De Baets S. 
Functional root trait‐based classification of 
cover crops to improve soil physical 
properties. European Journal of Soil 
Science. 2022;73(1):e13147. 

28. Hussain S, Amin A, Mubeen M, Khaliq T, 
Shahid M, Hammad HM, Nasim W. 
Climate smart agriculture (CSA) 
technologies. Building Climate Resilience 
in Agriculture: Theory, Practice and Future 
Perspective. 2022;319-338. 

29. Reynolds TW, Waddington SR, Anderson 
CL, Chew A, True Z, Cullen A. 
Environmental impacts and constraints 
associated with the production of major 
food crops in Sub-Saharan Africa and 
South Asia. Food Security. 2015;7:                
795-822. 

30. Kumar R, Mishra JS, Mondal S, Meena 
RS, Sundaram PK, Bhatt BP, Raman RK. 
Designing an ecofriendly and carbon-cum-
energy efficient production system for the 
diverse agroecosystem of South Asia. 
Energy. 2021;214:118860. 

31. Rodríguez DI, Anríquez G, Riveros JL. 
Food security and livestock: The case of 
Latin America and the Caribbean. Ciencia 

e investigación agrarian. 2016;43(1):5-15. 
32. Satyavathi CT, Ambawat S, Khandelwal V, 

Srivastava RK. Pearl millet: A climate-
resilient nutricereal for mitigating hidden 
hunger and provide nutritional security. 
Frontiers in Plant Science. 2021;12: 
659938. 

33. Andrews DJ, Kassam AH. The importance 
of multiple cropping in increasing world 
food supplies. Multiple cropping. 
1976;27:1-10. 

34. Fischer HW, Reddy NN, Rao MS. Can 
more drought resistant crops promote 
more climate secure agriculture? 
Prospects and challenges of millet 
cultivation in Ananthapur, Andhra Pradesh. 
World Development Perspectives. 2016;2: 
5-10. 

35. Kumar A, Tripathi MK, Joshi D, Kumar V. 
(Eds.). Millets and millet technology (p. 
438). Singapore: Springer. 

36. Jukanti AK, Gowda CL, Rai KN, Manga 
VK, Bhatt RK. Crops that feed the world 
11. Pearl Millet (Pennisetum glaucum L.): 
An important source of food security, 
nutrition and health in the arid and semi-
arid tropics.Food Security. 2016;8:               
307-329. 

37. Ahmad RS, Imran A, Hussain MB. 
Nutritional composition of meat. Meat 
science and nutrition. 2018;61(10.5772): 
61-75. 

38. Nambiar VS, Dhaduk JJ, Sareen N, Shahu 
T, Desai R. Potential functional 
implications of pearl millet (Pennisetum 
glaucum) in health and disease.Journal of 
Applied Pharmaceutical Science. 2011;           
62-67. 

39. Gull A, Jan R, Nayik GA, Prasad K, Kumar 
P. Significance of finger millet in nutrition, 
health and value added products: A 
review. Magnesium (mg). 2014;130(32): 
120. 

40. Ambati K, Sucharitha KV. Millets-review on 
nutritional profiles and health benefits. 
International Journal of Recent Scientific 
Research. 2019;10(7):33943-33948. 

41. Anitha S, Kane-Potaka J, Tsusaka TW, 
Botha R, Rajendran A, Givens DI, 
Bhandari RK. A systematic review and 
meta-analysis of the potential of millets for 
managing and reducing the risk of 
developing diabetes mellitus. Frontiers in 
nutrition. 2021;386. 

42. Moreno Amador MDL, Comino Montilla IM, 
Sousa Martín C. Alternative grains as 
potential raw material for gluten–free food 



 
 
 
 

Mohod et al.; Int. J. Plant Soil Sci., vol. 35, no. 19, pp. 1204-1211, 2023; Article no.IJPSS.105239 
 
 

 
1211 

 

development in the diet of celiac and 
gluten–sensitive patients.Austin Journal of 
Nutrition and Metabolism. 2014;2(3):1-9. 

43. Burchi F, Fanzo J, Frison E. The role of 
food and nutrition system approaches in 
tackling hidden hunger. International 
journal of environmental research and 
public health. 2011;8(2):358-373. 

44. Gilani GS, Nasim A. Impact of foods 
nutritionally enhanced through 
biotechnology in alleviating malnutrition in 
developing countries. Journal of AOAC 
International. 2007;90(5):1440-1444. 

45. Mehta S, Huey SL, Ghugre PS, Potdar            
RD, Venkatramanan S, Krisher JT,                 
Kalogi VD. A randomized trial of iron-and 
zinc-biofortified pearl millet-based 
complementary feeding in children aged 12 
to 18 months living in urban slums. Clinical 
Nutrition. 2022;41(4):937-947. 

46. Moore JW. Nature and the Transition from 
Feudalism to Capitalism.Review (Fernand 
Braudel Center). 2003;97-172. 

47. IA A. Conservation of millets: the role of 
community leaders in Kolli Hills, South 
India. Indian Journal of Traditional 
Knowledge (IJTK). 2019;19(1):101-110. 

48. Jaybhaye RV, Pardeshi IL, Vengaiah PC, 
Srivastav PP. Processing and technology 
for millet based food products: A review. 
Journal of Ready to Eat Food. 
2014;1(2):32-48. 

49. Balakrishnan G, Schneider RG. The role of 
Amaranth, quinoa, and millets for the 
development of healthy, sustainable food 
products—A concise review. Foods.  
2022;11(16):2442. 

50. Borelli T, Hunter D, Padulosi S, Amaya N, 
Meldrum G, de Oliveira Beltrame DM, 

Tartanac F. Local solutions for sustainable 
food systems: The contribution of orphan 
crops and wild edible species. Agronomy. 
2020;10(2):231. 

51. Mukhtar K, Nabi BG, Ansar S, Bhat ZF, 
Aadil RM, Khaneghah AM. Mycotoxins and 
consumers’ awareness: Recent progress 
and future challenges. Toxicon.  2023; 
107227. 

52. Mukhtar K, Nabi BG, Ansar S, Bhat ZF, 
Aadil RM, Khaneghah AM. Mycotoxins and 
consumers’ awareness: Recent progress 
and future challenges. Toxicon.  
2023;107227. 

53. Masset E, Gelli A. Improving community 
development by linking agriculture, 
nutrition and education: Design of a 
randomised trial of “home-grown” school 
feeding in Mali. Trials. 2013;14:1-23. 

54. Knight J. Internationalization: Concepts, 
complexities and challenges. 
InInternational handbook of higher 
education. Dordrecht: Springer 
Netherlands. 2007;207-227. 

55. Lenne JM, Takan JP, Mgonja MA, 
Manyasa EO, Kaloki P, Wanyera N,  
Sreenivasaprasad S. Finger millet blast 
disease management: A key entry point for 
fighting malnutrition and poverty in East 
Africa. Outlook on Agriculture. 2007; 
36(2):101-108. 

56. Zougmoré R, Partey S, Ouédraogo M, 
Omitoyin B, Thomas T, Ayantunde A, 
Jalloh A. Toward climate-smart agriculture 
in West Africa: A review of climate change 
impacts, adaptation strategies and policy 
developments for the livestock, fishery and 
crop production sectors. Agriculture & 
Food Security. 2016;5(1):1-16. 

_________________________________________________________________________________ 
© 2023 Mohod et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 

 
 

 

Peer-review history: 
The peer review history for this paper can be accessed here: 

https://www.sdiarticle5.com/review-history/105239 

http://creativecommons.org/licenses/by/4.0

