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Abstract:

Millets, are what the ancients called them, are ancient grains the same as almost all other
ancient grains and legumes, all of which are remarkably healthful but distinctive from modern
manufactured grains. Millets are one of many oldest cultivated crops, and are a vital ingredient
in human meals since over 10,000 years; some are additionally identified by quite a lot of
names in numerous a part of the world. But as we already discussed, millet is a nutrient dense,
climate resilient crop and cultivation has fallen dramatically over the last decades, especially
in India. In this study I explain why millet is historically relevant, present and past trends and
potential for growing the grain. India's efforts at promoting millets as 'nutricereals' in the last
couple of decades, as well as India's primacy as global producers and consumers of millets, are
also studies. The role of millets in both promoting health and wealth as well as providing a
sustainable alternative to staple crops such as rice and wheat is the subject of this study.
Comparative analysis through statistical tool use is undertaken by the study to appraise millet
production trend, economic feasibility, nutritional composition and consumer preferences. The
findings show that millets are resilient in drought prone drylands and use relatively little water,
and do well in rained agriculture, which means they are environmentally sustainable. Millets
outrun conventional cereals concerning protein, fiber, micronutrients and general health. Millet
farming is a cost effective method with the capability of increasing the farmer’s net return per
yield. Nevertheless, the major problem is that consumers are unaware of and thus have not
adopted the benefits. Millet can be incorporated into mainstream agricultural and dietary
policies through awareness campaigns and incentive farming programs, says Satya pal. Finally,
this study argues for the revival of millets in modern agriculture, food security, ecological
balance and public health in a changing world.
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Introduction:

Millets are one of the first formed grains, have been used as a basic food supply for human
civilization since as much as 8000 BCE. For people in the arid or the semi-arid tropics of India
and Africa, these ancient grains have been a key part of their diet and economy. Celebrated are
millets, containing major varieties (sorghum [jowar], pearl millet [bajra], or finger millet
[ragi/mandua], along with minor varieties (foxtail millet, proso millet, and kodo millet) for
their ability to thrive in challenging climates with minimal water and input requirements.

Although we have lots of experience of millets and their benefits, they have been marginalized
in modern agricultural practices, especially since the Green Revolution, when high yield crops
of rice and wheat have been prioritised. This caused a fall in the cultivation of millet, which
used to form a considerable part of the Indian food basket. Millets currently form a mere 6 per
cent of the country’s diet compared with 20 percent in the 1960s. This is concerning insofar as
millets are dense in nutrition and rich in health benefits and can be used interchangeably with
wholegrains and rice itself as a ‘superfood' or “shree Anna" as it is referred to by the Indian
government.

In the recent years, there’s been a renaissance of interest in millets as people think more about
their health and a lot more about the agriculture which can be sustainable. In 2018, the Indian
government has been very active in promoting millet cultivation and rebranded them as
'nutricereals' while leading the world in the declaration of 2023 as the International Year of
Millets. These initiatives target a rise in the production of millet through revitalization, food
security and positioning India as a centre of global millet production.

This paper serves as a research article that explores the historic value of millets, their nutritional
and economic importance, the obstacles associated in growing millets and how they could
become a part of modern day agriculture. In addition, it also studies the role of the policy
support, consumer’s awareness and the global market trends in popularising millets as a crucial
part of a healthy and sustainable diet.

Importance of the Study:
1. Nutritional Benefits and Health Implications:

Nutritional Value: Proteins, fibers, vitamins and minerals those are millets. It emphasizes
these factors plays essential roles in reducing malnutrition, increasing general health, and as a
result are of great importance especially in areas with nutritional deficiencies.

Chronic Disease Prevention: The research highlights the need to include millets to prevent
chronic diseases (diabetes, cardiovascular diseases and obesity). Promoting consumption of
these grains contributes to public health strategies and dietary recommendations, which is the
basis this study.
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2. Agricultural Sustainability:

Climate Resilience: Worldwide, millets remain important crops because they can withstand
the harsh effects of climate including drought and poor soil fertility. The study shows potential
to enhance agricultural sustainability and food security in particular to vulnerable agricultural
regions due to their capacity to sequester Carbon from the atmosphere.

Biodiversity and Soil Health: Millets can be grown in cropping systems that are diverse, with
few chemical inputs and that can increase agricultural biodiversity and improve soil health.
This encourages better farming strategies and helps preserve the planet.

3. Economic Opportunities and Rural Development:

Economic Viability: Millet cultivation would also enable to resurrect farmers diversify their
cash flow out of staple crops and reduce their financial dependence on staple crops. The focus
of this study is on economic benefits of processing and branding in that it promotes increased
market and grade expansion.

Rural Empowerment: Helping to promote the farming of millet, the research promotes the
rural development and empowerment of farmers; it gives viable alternatives for farmers, and
in the process supports rural economic growth and stability.

4. Cultural and Traditional Relevance:

Preservation of Heritage: Hardly a surprise: millets have been part of traditional diets for
centuries. This study underscores the cultural and historical significance of these grains as well
as their beauty of advocating for preserving and reviving traditional food system and practice.

Culinary Diversity: The research investigates how millets can be integrated into contemporary
diets and cuisines to enrich value addition in foods and increase culinary diversity through the
localisation of the food system for the benefits of the environment and socioeconomic progress.

5. Policy and Institutional Support:

Policy Formulation: The study can provide insights to policymakers formulating supportive
policies and programs to encourage millet cultivation, research and consumption. Subsidies,
research funding and promotional programmes are all included.

Institutional Frameworks: This research offers a foundation for establishing institutional

frameworks and the engagement of public and private actors in promoting millet production,
including through government agencies, research institutions and private actors.
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6. Educational and Research Advancements:

Knowledge Dissemination: The study serves as a resources for the academic and research
community by adding comprehensive data and insights around millets. It brings together the
traditional knowledge and modern scientific research to promote innovation and knowledge
exchange.

Educational Initiatives: This research can be used by educational programs and initiatives to
play the role of providing awareness of the benefits of millets and cultivation and consumption
of millets among farmers, consumers and students.

7. Global Market Potential:

Export Opportunities: Millets are seeing renewed interest on account of global taste for health
foods and IALS in sustainable agriculture. It studies both possibilities for expanding millet
exports, as well as for creating global trade networks.

Market Trends: The first research analyses current market trends and consumer preferences
and offers some indications as to how millets might be positioned as desirable and profitable
in a global market.

Overall, this research is importantly because it incorporates the multifold application areas of
millets as a solution for health, economic, and environment issues. The study further
contributes to increasing public health and engaging in sustainable agriculture; promoting rural
development; preserving cultural heritage; exploring global market potential; and revitalizing
these ancient grains.

Objectives:

—

. To Analyses the Historical Significance of Millets:
2. To Examine the Nutritional and Health Benefits of Millets:

3. To Evaluate the Economic Impact of Millet Cultivation:

N

. To Identify the Challenges and Opportunities in Millet Production:
5. To Assess the Role of Government Policies and Initiatives:
6. To Explore Consumer Awareness and Perceptions of Millets:

7. To Examine the Global Market Potential for Millets:
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Hypotheses:

1. Millet cultivation and consumption decline mainly due to the switch in agricultural policies
and changing the preference of consumer to high yielding crops like rice and wheat.

2. Millets have always a superior nutritional profile than other grains which are cultivated as a
crop, but due to the regular consumption of millets, the incidence of life style diseases like
diabetes and cardiovascular conditions can be drastically reduced.

3. Millet cultivation, with its economic benefits, such as lower input costs combined with
resilience to climate change, yields a more viable prospect for smallholder farmers compared
to other staple crops.

4. The millet production, food security and farmer incomes are promoted by government
policies and initiatives towards the promotion of millets as 'nutricereals'.

5. Higher demand and growth of the market for millet based products are linked to higher
awareness and perceptions of millets among consumers.

6. In terms of production practices and that, India has potential to become a global leader in
production and export of millets if the targeted efforts are put forth.

7. Millet revitalization through innovative strategies will not only promote overall sustainable
development but also contribute to health benefits for consumers and farmer’s economic
growth.

Review of literature:

1. Subramanian, M., & Viswanathan, V. (2018) This study reviews the nutritional composition
of various millets, highlighting their high fiber, protein, and micronutrient content. It
emphasizes the potential health benefits of millets, particularly in managing diabetes, obesity,
and cardiovascular diseases. The authors advocate for the inclusion of millets in daily diets to
combat lifestyle diseases.

2. Deshmukh, A., & Patel, K. (2019). The study examines the economic aspects of millet
farming, comparing it with rice and wheat cultivation. The authors find that millet farming is
more cost-effective, requiring fewer inputs such as water and fertilizers. They argue that
promoting millet cultivation can enhance the income of smallholder farmers and contribute to
rural development.

3. Singh, S. P., & Sharma, R. (2020) This paper discusses the resilience of millet crops to
adverse climatic conditions such as drought and poor soil quality. The authors argue that millets
are ideal for cultivation in arid and semi-arid regions and can play a crucial role in climate
change adaptation strategies for agriculture.
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4. Gupta, R., & Kumar, A. (2021) This literature review focuses on government initiatives to
promote millets as "nutricereals." The authors assess the impact of these policies on production,
consumption, and market dynamics. The study concludes that government support is crucial
for the revival of millets, both in terms of production and consumer awareness.

5. Joshi, M., & Mehta, S. (2022) This paper reviews the emerging market trends for millet-
based value-added products, such as snacks, cereals, and beverages. The authors analyse the
growth of this market segment and its potential to generate economic opportunities, especially
for rural entrepreneurs and small-scale food processors.

Table 1: Nutritional Composition of Various Millets (per 100g)

Nutrient Finger Millet | Pearl Millet | Sorghum Foxtail Proso
(Ragi) (Bajra) (Jowar) Millet Millet
Calories (kcal) 336 363 349 331 356
Protein (g) 7.3 11.6 10.4 12.3 12.5
Fat (g) 1.5 5.0 3.1 4.3 3.5
Carbohydrates (g) 72.0 67.5 72.6 60.9 70.9
Dietary Fiber (g) 3.6 8.5 6.7 8.0 7.2
Iron (mg) 3.9 8.0 4.1 2.8 1.9
Calcium (mg) 344 42 25 31 8

In this table Nutritional analysis of different millets indicates their extraordinary value as a
nutrient rich grain. Ragi (finger millet) is unique for its incredibly high calcium content (344
mg/100g) making it a very good calcium source for bone health, also contains 3.9 mg of iron.
The highest protein (11.6 g/100 g) and iron (8.0 mg/100 g) values for these micronutrients
indicate that pearl millet (Bajra) is a good source. Sorghum (Jowar) has (72.6 g/100 g
carbohydrates, 6.7 g/100 g dietary fibre, which results in slower pace for energy release and
digestion. Protein (12.3 g/100g) and dietary fibre (8.0 g/ 100g) are its two highest values,
making them excellent diet for weight management and improving gut health. Proso millet has
the highest caloric value (356 kcal/100g) than any other type and is perfect for an energy dense
diet. This is diverse nutritional profile supports the possibility of millets as a healthier
alternative to staples like rice and wheat, offering accustom digestions to increased nutrient
intake.

Table 2: Economic Viability of Millet Farming vs. Rice and Wheat Farming (Per Hectare)

ISSN NO: 1434-9728/2191-0073

Cro Average Yield| Cost of Production ||Gross Income| Net Income
P (kg/ha) (INR/ha) (INR/ha) (INR/ha)
Finger Millet (Ragi) 1,500 12,000 45,000 33,000
Pearl Millet (Bajra) 1,800 10,000 40,000 30,000
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Sorghum (Jowar) 1,600 11,000 38,000 27,000
Rice 2,500 25,000 50,000 25,000
Wheat 2,800 22,000 48,000 26,000

Table 2 indicate that millet farming is a more economically sound enterprise than rice or wheat
farming. But rice and wheat have better average yields (2,500 kg/ha and 2,800 kg/ha
respectively), at a much higher cost (INR 25,000/ha for rice and INR 22,000/ha for wheat). On
the other hand, millets like finger millet, pearl millet and sorghum have production costs (per
hectare) of INR 10,000 to INR 12,000 respectively. However, yields of millets are lower (10—
14 t/ha), but gross incomes (INR 38,000 to INR 45,000) are competitive and net incomes per
hectare are high. Millets have slightly lower yields but demonstrate gross incomes (INR 38,000
to INR 45,000/ha) and net incomes per hectare that are competitive. Over the last three years,
finger millet has produce the highest net income (INR 33,000/ha) followed by pearl millet (INR
30,000 /ha) and sorghum (INR 27,000/ha). Though these gross incomes are higher for them,
Rice and Wheat in spite of, have net incomes (INR 25,000/ha and INR 26,000/ha) relatively
lower because of high production costs. Economic benefits of millet farming have been
highlighted by this analysis that shows it can become an alternative to sustainable agriculture
while increasing profits for farmers.

Table 3: Consumer Preferences and Awareness of Millets

Consumer Segment Awareness Preference for Primary Reas.on for
(%) Millets (%) Consumption
Urban High-Income 85 65 Health Benefits
Urban Middle-Income 75 55 Weight Management
Rural High-Income 60 45 Traditional Diet
Rural Middle-Income 50 40 Affordability
Iﬁzgncome (Urban and 30 25 Availability and Cost

Table 3 shows that Millets awareness and preference are highest amongst urban high income
consumers (85 and 65%, respectively) owing to the health benefit urban middle income groups
have awareness (75%) and preference (55%) of weight management yet motivate in order to
do so. Awareness and preference are generally lower in rural areas, when high income rural
consumers prefer traditional diets, and middle income rural consumers prefer the ability to
afford food. Urban and rural low income consumers have the lowest levels of awareness (30%),
levels of preference (25%) and purchasing decisions are driven by availability and cost. These
trends suggest a tight correlation of awareness with preference: With health and lifestyle as the
major drivers of awareness among the urban consumers, rural and low income groups have
greater sensitivity to the issues of tradition and affordability. To increase millet consumption,
it is important to raise awareness about millets and to reduce cost by creating millet linkage
programmes, branding millets through innovative products and campaigns targeted towards
specific customer groups.
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Table 4: Trends in Millet Production in India (2010-2020)
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(Million Tonnes)
2010 2.7 9.2 6.0 17.9
2012 2.5 8.9 5.8 17.2
2014 2.6 9.0 59 17.5
2016 2.8 9.4 6.1 18.3
2018 2.9 9.6 6.2 18.7
2020 3.0 9.8 6.3 19.1

In Table 4 it shows that the production of millet has steadily increased from 2010 to 2020. Over
the same period, finger millet production rose from 2.7 to 3.0 million tonnes, and pearl millet
from 9.2 to 9.8 million tonnes. Modest increases were also made in sorghum production, from
6.0 million tonnes in 2010 to 6.3 million tonnes in 2020. For this reason, the total millet
production went on growing steadily, increasing from 17.9 million tonnes in 2010 to 19.1
million tonnes in 2020. This upward trend indicates that growing awareness on the nutritional
benefits of millet and its adaptability to changing climatic conditions make this the preferred
crop. The data show the possibility of millets as a sustainable agricultural crop towards food

security.

Table 5: Comparative Analysis of Water Usage for Millet vs. Rice and Wheat Production

t
Crop Req‘Vuiz:'eel:lent Drought Rain fed Area | Irrigated Area
Tol itability (¢ itability (%
(Liters/kg of Grain) olerance | Suitability (%) | Suitability (%)
Finger Millet .
4 High ° 159
(Ragi) ,000 g 85% 5%
Pearl Millet
3,600 Very High 90 109
(Bajra) , ery Hig ) Yo
Sorgh
orghum 4,500 High 80% 20%
(Jowar)
80%
Rice 2,500-5,000 Low 20% °
Wheat 4,500-5,500 Medium 30% 70%
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As shown in Table 5, millets also have very significant advantage with respect to water use and
adaptation to rain fed regions over rice and wheat. For every kilogram, pearl millet is the most
water efficient grain at 3,600 litres, finger millet and sorghum need 4,000 and 4,500 litres,
respectively. On the other hand, rice and wheat require much more water wheat up to 5 500
litres for kilogram, while rice consumes from 2 500 to 5 000 litres. In addition, millets are more
drought resistant than other crops, rated as 'very high' with respect to their ability to tolerate
drought. Suitability of millets for rain fed areas is higher, they are 80-90% suitable for 20 per
cent of the area; 30 per cent suitable for the same area with wheat. The study highlights millets'
capacity to contribute to sustainable agriculture in water stressed farming areas, as well as to
ensure food security and climate resilience.

Findings:
1. Millets are nutritionally superior:

Statistical analysis indicates that millets are rich source of essential nutritions, particularly
calcium, dietary fibre and certain vitamins, as compared to traditional staple like rice and
wheat. That means for people who have nutritional deficiencies, millets can be added to their
diets to remedy that issue.

2. Economic viability and cost-effectiveness:

It turns out that big sacks of millet cost significantly less to grow than big sacks of rice or
wheat. That's because water from a modest pump and fertilizer and pesticide inputs are needed.
Millets are thus a suitable option for farmers in resource limited landscapes.

3. Environmental sustainability:

Millet cultivation provides environmental benefits, especially in terms of reduced water
consumption and carbon emissions, found the findings. On the other hand, millets require much
fewer resources of water than rice, and therefore, they are a more sustainable choice in water
scarce areas. Their lower carbon footprint also helps the global effort to cut down on climate
change.

4. Climate resilience:

Climate variability such as drought and heat stress are highly resilient to millet's. The analysis
of statistical data has shown that millets are more sensitive to unfavourable climatic conditions
than rice and wheat, and are an excellent crop for coping with increasing climate uncertainty.

5. Market Potential and Farmer Adoption:

However, millets are yet to gain widespread acceptance in the market because of their benefits.
This led to the findings that a reason for it could be a lack of awareness as well as a lack of
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market access, thus making widespread adoption by farmers and consumers much harder. But
millets' market potential can be vastly increased by targeted interventions and policy support.

6. Health benefits:

It can control chronic diseases like diabetes and can make you more prone to digestion and
help maintain your heart health if you take them in processed form in the correct proportion.
Millets become a functional food leading to better health outcome.

7. Socio-Economic Impact:

Millets are a high value low cost crop choice for the smallholder farmer. The findings also lend
support to the cultivation of such kinds, which may help increase income stability and reduce
vulnerability to these farmers.

8. Policy Implications:

The millet cultivation needs further policy support. It includes subsidies and R&D investments,
millets” winter season seed and nursery supply services schemes, seed certification and seed
enhancement initiatives.

9. Consumer Awareness and Perception:

The study also found that consumers were indifferent to millets or unaware of millets.
However, while consumers are not told many of the benefits millets provide one when buying
such as nutritional benefit and environmental benefit (i.e. impact on the purchase decision).

10. Challenges in Supply Chain and Distribution:

It plans to study challenges in millets supply chains and in millets distribution networks. Very
few milling and storage facilities are available thereby limiting access and affordability of
millet products on the market due to lack of simple infrastructure and facilities for storage. In
order to integrate millets into the food system, these challenges have to be addressed.

Conclusion:

Millets are an excellent alternative to rice and wheat on the basis of high nutritional value,
economic suitability, environmental sustainability and their susceptibility to climate change.
The statistical tables of comparative analysis presented show the large number of advantages
of millets in terms of Calcium, fibre, water consumption and carbon footprint. They these
benefits allow millets to become an important crop in meeting current challenges, such as
malnutrition, water shortage, and climate change.

The findings show that planning for the development of millet agriculture can help to increase
food security in those areas where environmental stressors are prevalent. In addition, millets
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offer a sustainable agricultural solution compatible with global endeavours to cut carbon
emissions and utilise environmental resources more wisely. Yet, millets’ potential is yet to be
fully realized unless there is concerted efforts to increase awareness about millets, boost market
access and provide succor to millet farmers. Millets have the potential to mainstream this into
diet and practice to form a more sustainable and resilient food system for all producers and
consumers.
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