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ABSTRACT: This review examines the potential of millets as a sustainable solution to address global food security
and nutrition challenges. Millets, a group of nutrient-dense and climate-resilient cereals, are gaining recognition for
their role in promoting dietary diversification, reducing dependence on major staple crops, and enhancing
agrobiodiversity. This paper synthesizes recent research on the nutritional benefits of millets, their environmental
advantages, and socio-economic significance. It also discusses the impact of millets on public health, particularly in
managing chronic diseases and micronutrient deficiencies. We conclude with recommendations for policies and
strategies to promote millet consumption and cultivation, contributing to a resilient and sustainable food system.

KEYWORDS: Millets, Food Security, Nutrition, Diet Diversification, Agrobiodiversity, Climate Resilience, Chronic
Diseases, Micronutrient Deficiency

L. INTRODUCTION

Food security and nutrition are critical concerns globally, especially in light of climate change, rapid population
growth, and the increasing prevalence of chronic diseases. By 2050, the world population is projected to reach 9.7
billion, intensifying the demand for sustainable food sources (FAO, 2017). Concurrently, climate change, water
scarcity, and soil degradation pose significant threats to agricultural productivity, exacerbating malnutrition and
micronutrient deficiencies (IPCC, 2019). Diet diversification has been identified as a key strategy to address these
challenges by enhancing dietary quality and reducing dependency on a limited number of staple crops.

India, in particular, faces a dual burden of malnutrition, with undernutrition and micronutrient deficiencies coexisting
alongside overweight and obesity (NIN, 2020). The National Nutrition Mission (NNM) has highlighted the need for
diet diversification to tackle these challenges (NNM, 2018). Millets, a diverse group of small-grained cereals, offer a
promising solution due to their high nutritional value, low glycemic index, and adaptability to diverse environments
(Malik, Kumar, & Mabhapatra, 2020). The Indian Council of Medical Research (ICMR, 2019) has emphasized the
importance of millets in preventing chronic diseases, and the Food and Agriculture Organization (FAQO, 2022)
supports their role in enhancing agrobiodiversity and food security.

Millets have been cultivated for over 10,000 years, with evidence of their use found in ancient civilizations such as
Egypt, China, and India (National Academy of Sciences, 1996). Traditionally considered "coarse grains," millets were a
staple food in many cultures, providing sustenance and nutrition to millions of people (FAO, 1995). However, in recent
decades, their cultivation and consumption have declined due to the growing preference for rice and wheat. This shift
has led to a decrease in agrobiodiversity and increased vulnerability to food insecurity and malnutrition.

Given their resilience to climate change, low water requirement, and minimal need for chemical inputs, millets present
a sustainable alternative to more water-intensive crops like rice and wheat. They are particularly suited to arid and
semi-arid regions where water scarcity and erratic rainfall are prevalent, making them a viable option for farmers facing
these challenges (IPCC, 2019). Additionally, millets' high nutrient content, including protein, fiber, vitamins, and
minerals, makes them an ideal food for improving dietary diversity and addressing micronutrient deficiencies (Jacob J
et al., 2024).

IJMRSETO 2026 | AnISO 9001:2008 Certified Journal | 109




International Journal of Multidisciplinary Research in Science, Engineering and Technology (IJMRSET)

| ISSN: 2582-7219 | www.ijmrset.com | Impact Factor: 8.206| | Monthly Peer Reviewed & Refereed Journal |

P |
AN
e Volume 9, Special Issue 1, April 2026
34, %r. P p
= International Seminar on Green Trends-Pioneering Environmental Sustainability (ISGTPES — 2025
IMRSE

Organized by
Department of Botany, Babu Jagjivan Ram Government Degree College (Autonomous), Hyderabad, Telangana, India

[DOI:10.15680/IJMRSET.2026.0904622|

This review aims to explore the significance of millets in promoting food security, agrobiodiversity, and nutritional
health, with a particular focus on the Indian context. We analyze recent research on their nutritional benefits,
environmental advantages, and socio-economic impact, providing a comprehensive understanding of their potential to
contribute to sustainable food systems.

II. MATERIAL AND METHODS

This review follows a systematic approach to synthesize literature on the role of millets in promoting food security,
nutrition, and sustainable agriculture. A comprehensive search was conducted using databases such as PubMed,
Scopus, Web of Science, and Google Scholar. Keywords like "millets," "food security," "nutrition," "diet
diversification," and "sustainable agriculture" were used to identify relevant studies. The search was limited to English-
language publications from 2010 to 2024, ensuring the inclusion of up-to-date and high-quality studies. Inclusion
criteria focused on studies that provided data on the nutritional, environmental, and socio-economic impacts of millets.
Articles lacking original research or unrelated to the review’s objectives were excluded.

Following the PRISMA guidelines, 120 studies were initially identified. After removing duplicates and irrelevant
articles, 68 studies were selected for the review. The CASP (Critical Appraisal Skills Programme) checklist was
applied to assess the quality of the selected studies based on factors like methodology, relevance, and validity. This
rigorous selection process ensures that the findings presented are evidence-based and provide a reliable assessment of
the potential of millets in addressing food security and nutrition challenges.

III. RESULTS
The results of this review focus on comparing the nutritional, health, environmental, and socio-economic benefits of

millets with other major cereals such as rice, wheat, and maize. The findings are presented in terms of their glycemic
index (GI), nutrient content, and other health-related parameters (Table 1)
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Tablel. Comparative Nutritional Profile of Selected Cereals and Millets

1. Nutritional Content of Millets Compared to Other Cereals:

Millets such as finger millet, pearl millet, and sorghum are highly nutritious. They are rich in essential nutrients like
protein, dietary fiber, vitamins, and minerals such as iron, zinc, and calcium, which are often lacking in major cereals

like rice and wheat.

2. Health Benefits:

e  Glycemic Index (GI): Millets have a significantly lower GI than rice and wheat, making them suitable for
individuals with diabetes or those aiming to manage blood sugar levels (Singh et al., 2019; Kumar et al.,
2023). For example, finger millet (Ragi) and sorghum (Jowar) have a GI of 30-40, compared to 70-80 for

white rice.

e Protein and Fiber Content: Millets are high in dietary fiber and protein, which promote satiety and help in
weight management (Malik et al., 2024). Pearl millet (Bajra) and finger millet (Ragi) have fiber content of 8-

12%, significantly higher than rice and wheat.
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e  Micronutrient Density: Millets are rich in iron, zinc, and calcium. For instance, finger millet contains 344-
364 mg of calcium per 100g, far exceeding the calcium content in other cereals (Kumar et al., 2020).

e Antioxidant Activity: Millets such as finger millet, sorghum, and pearl millet have high antioxidant activity
due to phenolic compounds and other antioxidants, which help protect against chronic diseases like cancer and
cardiovascular diseases (Malik et al., 2020).

3. Environmental and Economic Benefits:

e Climate Resilience: Millets are more resilient to climate change than rice and wheat. They require less water
and fewer pesticides, making them ideal for cultivation in water-scarce regions (IPCC, 2019). Millets can
thrive in poor soil conditions with minimal fertilizer inputs.

o Sustainability: Millet cultivation supports sustainable agricultural practices by improving soil health and
reducing dependency on chemical inputs. This resilience is particularly valuable in regions facing climate-
related stress, such as droughts or erratic rainfall (FAO, 2022).

e Economic Benefits: Millets provide economic advantages to farmers by diversifying income sources,
reducing dependency on single crops, and offering a stable market due to their growing popularity (IFAD,
2019).

4. Cultural and Social Significance:

Millets hold significant cultural value, especially in Africa and Asia, where they have been traditional staple crops.
Promoting millet consumption can help preserve cultural heritage, support local economies, and improve food
sovereignty (UNESCO, 2018). Moreover, millet-based foods are gaining popularity in urban areas for their health
benefits, creating new market opportunities for farmers (FAO, 2019).

IV. DISCUSSION

The discussion section elaborates on the implications of the findings, integrating the results with broader scientific
literature to provide a comprehensive understanding of the role of millets in food security, nutrition, and sustainable
agriculture.

1. Nutritional Superiority of Millets:

Millets are nutritionally superior to many staple cereals such as rice, wheat, and maize. They offer higher levels of
essential nutrients, including dietary fiber, protein, vitamins, and minerals like calcium, iron, and zinc. For example,
finger millet (Ragi) is an excellent source of calcium, with up to 364 mg per 100g, which is substantially higher than
other cereals like rice and wheat (Kumar et al., 2020). Pearl millet (Bajra) provides a significant amount of iron (6.4
mg/100g) and zinc (3.1 mg/100g), making it ideal for addressing micronutrient deficiencies (Singh et al., 2019). The
higher nutrient density of millets makes them particularly valuable in regions where diets are predominantly based on
staple cereals with lower micronutrient content, such as rice.

Millets also have a low glycemic index (GI), which helps manage blood glucose levels, making them suitable for
individuals with diabetes or those at risk of developing diabetes. Several studies have shown that millets like finger
millet and sorghum significantly reduce postprandial blood glucose levels compared to high-GI foods such as rice and
refined wheat (Malik et al., 2024; Kumar et al., 2018). This is critical given the rising prevalence of diabetes globally,
especially in developing countries where dietary patterns are rapidly shifting towards high-GI foods.

Furthermore, millets are rich in dietary fiber, which promotes satiety, aids in weight management, and improves gut
health by supporting healthy bowel function and preventing constipation (Bailey et al., 2018). The high antioxidant
activity found in millets, due to their phenolic compounds, also contributes to reducing oxidative stress and
inflammation, potentially lowering the risk of chronic diseases such as cardiovascular diseases and cancer (Malik et al.,
2020).

2. Millets and Food Security:

Millets play a crucial role in enhancing food security by diversifying the food base and reducing dependence on a few
staple crops like rice and wheat. This diversification is vital for building resilience in food systems, especially in the
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face of climate change and other environmental stresses (FAO, 2022). Millets are drought-resistant and require less
water compared to other cereals, making them ideal for cultivation in arid and semi-arid regions (IPCC, 2019). They
can grow in poor soils with minimal inputs and have a shorter growing season, which allows multiple cropping cycles
and efficient use of resources (Lobell et al., 2011).

By promoting the cultivation of millets, countries can reduce the vulnerability of their food systems to climate change-
induced shocks such as droughts, floods, and pest infestations. Studies have demonstrated that millet-based farming
systems are more resilient to such shocks and can maintain stable yields under adverse conditions (IFAD, 2019). This is
particularly relevant for regions like sub-Saharan Africa and South Asia, where food security is highly dependent on
climate-sensitive crops.

3. Environmental Sustainability of Millets:

Millets offer significant environmental benefits due to their low input requirements and adaptability to diverse agro-
ecological conditions. They require fewer chemical inputs, such as fertilizers and pesticides, and are less demanding in
terms of water, making them more sustainable than rice and wheat (IPCC, 2019; FAO, 2023). Millets' ability to grow in
degraded and marginal soils helps prevent soil erosion, improve soil fertility, and promote biodiversity (UNEP, 2019).
The sustainability of millet cultivation is further enhanced by its compatibility with agro ecological practices such as
intercropping and crop rotation. These practices help maintain soil health, reduce pest and disease incidence, and
enhance nutrient cycling, all of which contribute to long-term agricultural sustainability (Altieri, 2004). In contrast,
monoculture practices associated with rice and wheat cultivation have been linked to environmental degradation,
including soil depletion, loss of biodiversity, and increased greenhouse gas emissions (Horrigan et al., 2002).

4. Socio-Economic Impact of Millet Cultivation:

The cultivation of millets can provide significant socio-economic benefits, particularly for smallholder farmers in
developing countries. Millets offer a viable alternative to traditional crops, providing farmers with diverse income
streams and reducing their reliance on a single crop. This diversification helps stabilize incomes, reduce market risks,
and enhance food sovereignty by promoting local food systems (IFAD, 2019; UNESCO, 2018).

Millets are also culturally significant in many parts of the world, especially in Africa and Asia, where they have been
staple foods for centuries. Promoting millet cultivation and consumption can help preserve traditional farming
practices, support local economies, and maintain cultural heritage (UNESCO, 2018). Furthermore, the growing
popularity of millet-based foods in urban markets offers new economic opportunities for farmers, processors, and
marketers (FAO, 2019).

5. Challenges in Promoting Millets:

Despite their numerous benefits, the promotion of millets faces several challenges. These include low consumer
awareness, limited market access, and inadequate policy support. Many consumers still perceive millets as "coarse
grains" associated with poverty, which affects their acceptance in modern diets (NNM, 2018). Additionally, the lack of
market infrastructure, such as value chains, processing facilities, and distribution networks, limits the
commercialization of millet products and discourages farmers from cultivating them (FAO, 2020).

Policy support is also critical to overcoming these challenges. Governments should include millets in public food
distribution systems, school meal programs, and national dietary guidelines to promote their consumption. Financial
incentives and subsidies could be provided to farmers who grow millets, particularly in marginal and drought-prone
areas. Furthermore, consumer education campaigns are needed to raise awareness of the health and environmental
benefits of millets and to change perceptions about their value and role in modern diets (WHO, 2018).

6. Future Directions for Research and Policy:

There is a need for further research on improving millet yields, nutritional content, and resistance to pests and diseases.
Research should also focus on developing new millet-based products that cater to modern consumer preferences and
dietary needs (Kumar et al., 2023). Additionally, studies are needed to better understand the socio-economic impacts of
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millet cultivation on smallholder farmers and rural communities, particularly in terms of income diversification and
poverty reduction.

Policy interventions should aim to create an enabling environment for millet promotion by investing in research,
infrastructure, and market development. International organizations, governments, and the private sector should
collaborate to support millet farmers, improve value chains, and promote millet-based foods at both local and global
levels (FAO, 2023; IFAD, 2019).

V. CONCLUSION

Millets are a nutritionally superior, environmentally sustainable, and socio-economically beneficial crop that can play a
critical role in promoting food security and nutrition. Their high nutrient content, low water requirements, and climate
resilience make them an ideal choice for sustainable agriculture, especially in the face of global challenges such as
climate change and malnutrition.

Promoting millet cultivation can enhance agrobiodiversity, improve farmers' economic resilience, and preserve cultural
heritage. Additionally, millets offer significant health benefits, particularly for managing diabetes and improving gut
health, making them a valuable food for addressing nutritional challenges like micronutrient deficiencies.

To fully realize their potential, concerted efforts are needed to address the challenges of millet promotion. These efforts
should include policy support, market development, consumer education, and research investments.

By revitalizing millets, we can build more resilient, sustainable, and equitable food systems that benefit both people
and the planet. Promoting their cultivation and consumption through supportive policies and market development can
contribute to a more sustainable agricultural future and better food security globally.
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