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Background
The millets, commonly known as grain grasses belongs to Poaceae family and are a group of 
highly variable, small and round seeded herbaceous species indigenous to many areas of the 
globe. It is well adapted to grow under low soil fertility, low moisture, and hot environmental 
conditions; and have great value specially in semiarid regions because of their short growing 
season and higher productivity under hot and drought conditions. Often millets can be 
grown where maize and sorghum crops may fail. Some of millets such as Teffo or Fonio are 
prized for their taste and functionality in nondroughted years and can bring higher prices per 
bushel than the more common millets.1 The grain and forage are valuable as food and feed 
resources in Africa, Nepal, India, Russia and China. Pearl millet is the most widely grown 
millet and is a very important crop in India,2 Nepal and parts of Africa.3  

 As of 2021, India accounted for 41% of the world’s millet production, with Niger and China 
following closely behind with 12% and ~8%, respectively. India comes up at number twelve 
among the nations that generate large amounts of millet. For ages, millet has been an essential 
component of our nutrition. They have several health advantages and are environmentally 
friendly due to their low production input and water requirements.4 

The Government of India, Nepal and other nations co-proposed; and the United Nations 
General Assembly’s 75th session and members of FAO governing bodies supported the 
International Year of Millets (2023). In order to promote millets as an essential part of the 
food basket, the international year of millets promises to offer a special chance to boost 
worldwide production, guarantee effective processing and consumption, encourage better 
crop rotation utilization, and foster improved connectivity throughout food systems.5 

It aimed to link importance of millets with biodiversity, sustainability of food security 
and many health benefits including combating diabetes mellitus, cancer, cardiovascular 
conditions, decreasing tumour occurrence, lowering blood pressure, heart disease risk, 
cholesterol, and fat absorption rate, etc.

Climate Change and Millets 
Millets are renowned for their climate-resilient qualities, which include their capacity to 
adapt to a wide range of ecological circumstances, reduced irrigation needs, improved 
growth and productivity in low-nutrient environments, reduced dependency on pesticides, 
and little susceptibility to environmental shocks. Due to their C4 status, millets are able to 
absorb more CO2 from the environment and create more assimilates through photosynthesis, 
even in situations where atmospheric CO2 levels are higher.6

Origin
The millets originated in East and West Africa, Eurasia, India and China from wild seed 
stock.7 Fonio, perhaps the oldest of the millets, was grown throughout much of semi-arid 
West Africa.1 Pearl millet is one of the earliest domesticated millets; carbonized grains 
have been found in sub-Saharan and West African sites inhabited 4000-5000 years ago.8, 

9 Finger millet appeared in east Africa and India; the same time.10, 11 Both grain 
were introduced into other areas via trade routes as early as 4000 years ago.12 Foxtail 
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and Proso millets originated in Eurasia and China that spread via 
trade routes to India and Africa around 2000 years ago; proso 
millet was used as a bread grain in Europe from the Bronze Age 
through medieval times.13,14 Teff originated in the uplands of 
Ethiopia, most likely from Eraagrostis pilosa; carbonized seeds 
were found in the pyramids of Dassur.15 Penniserum glaucum 
is commonly known as Pearl millet (Bajra, Cattail millet, Proso 
millet, Broomcorn millet, Hog millet, Common millet); and are 
abundantly found in Africa, India, China, Russian Federation and 
United States. Eleusine coracana is  commonly known as 
Finger millet (Ragi, Bird’s foot millet, African millet); and are 
found in Africa, lndia and China. Setaria italica is commonly 
known as Foxtail millet (Italian millet, German millet, Kangni); 
and are found in China, Near East, Europe. Digitaria exilis are 
commonly known as Fonio (Acha, Fundi, Hungry rice); and 
are found in West and North Africa. Panicum sumatrense and P. 
psilopdium commonly known as Little millet (Sama) and are 
found in India, Nepal, Burma. Eragrostis teff  is commonly 
known as Kodo millet (Varagu); and are found in East Africa 
and Ethiopia. Echinochloa crusgalli is commonly known as 
Japanese barnyard (Japanese millet, Barnyard millet or Sawa); 
and are found in Asia.

Non-Communicable Diseases

The World Health Organization identifies non-communicable 
diseases as a major public health concern and the leading cause 
of all deaths worldwide. Non-communicable diseases (NCDs) 
account for 74% of all fatalities globally and include diabetes, 
cancer, heart disease, stroke, and chronic lung disease. Low- and 
middle-income nations account for more than three-quarters of all 
NCD fatalities as well as 86% of the 17 million premature deaths; 
those that occur before a person reaches the age of 70.16 This 
multifaceted development is predicated on several major factors, 
including globalization, the expansion of supermarkets, the speed 
at which cities are urbanizing, and the move toward sedentary 
lifestyles. This last one results in obesity or overweight, which 
again fuels NCDs like high blood pressure, high cholesterol, and 
raised blood sugar. 

According to the 2019 non-communicable Diseases (NCDs) 
Risk Factors STEPS Survey in Nepal, unhealthy behavior is 
still prevalent among Nepalese. Life-threatening illnesses like 
cardiovascular diseases, diabetes, cancer, and chronic respiratory 
diseases are largely caused by unhealthy behavior (risk factors) 
like smoking and drinking, eating poorly, not exercising, and 
metabolic risk factors like elevated blood glucose, blood pressure, 
blood cholesterol, and overweight/obesity.17 Nepal, a low-income 
country, in which two-thirds (66%) of annual deaths are attributable 
to NCDs.18 

The World Health Assembly approved a significant new health 
objective in 2012: the 25 by 25 goal, which calls for a 25% decrease 
in preventable death from non-communicable diseases (NCDs) by 
2025.19 In addition to physical activity and a non-smoking policy, 

a high-quality diet that includes functional foods or ingredients is 
one of the most promising approaches to primary and secondary 
NCD prevention.20

Ayuvedic and Contemporary Uses 

Dhanya varga occurs the major component of daily diet of human 
being. This group of food items can be further categorized as 
Shukadhanya (represents fruits of the food items having attached 
spines), Shimbi-shanya (represents cereals ingredients) and 
Shudra-dhanya (Lesser important food ingredients). The millets 
belong to Shudra-dhanya under Dhanya varga in Ayurveda; and 
its importance for health has been described below;    

Kodrava (Paspalum scrobiculatum Linn.; family Gramineae) 
is commonly known as Kodo millet or Koda millet; its’ seeds 
are vatakaraka, grahi and pittakapha shamaka; and sometimes 
exhibits dizziness when it is taken as food and foodstuffs. It mainly 
contains protein, carbohydrates, fat and fibers; and is considered to 
be good diet for diabetes patients in place of rice.21 

Shyamaka (Echinochloa frumentacea Linn.; family Gramineae) is 
commonly known as Barnyard millet which seeds are foodstuffs 
for deprived or marginalized people. It mainly contains protein, 
carbohydrates, fat and fibers; and vitamin B1 abundantly. It is 
ruksha (astringent), shoshaka (absorbent), vatajanaka and kapha-
pittahara; and whole plants are used in constipation and paittika 
vikara.22 Shyamaka is useful for treatment of over nourishment. It 
is best diet for rheumatoid arthritis; and considered beneficial diet 
in diabetes. 

Kangu (Setaria italica Linn.; family Gramineae) is commonly 
known as Foxtail millet which seeds are foodstuffs for deprived 
people in place of rice. It mainly contains protein, carbohydrates, 
fat and fibers and also possesses a poisonous glycoside. It is 
guru (heavy), ruksha (astringent), extremely kaphanashaka; 
and are used for fractures and vrimhana (datus-tissues); and 
also  recommended in puerperal pain and amavata (rheumatoid 
arthritis).23 It is a good source of magnesium which is good for 
heart and prevents diabetes.

Cheenaka (Panicum miliaceum Linn.; family Gramineae) is 
commonly known as Proso millet which is considered to be similar 
in properties and action to Kangu. It is especially used in sexually 
transmitted diseases.24 It is nutritious gluten free crop and a good 
source of energy. Studies show that proso millet contains high 
iron and protein content than wheat or rice; and has high content 
of Vitamin B3 (niacin) and hence used in Pellagra, a condition 
characterized by dementia, diarrhoea and dermatitis caused by 
deficiency of vitamin B3.

25 

Joorna (Sorghum vulgare Linn.; family Gramineae) is commonly 
known as Great millet which seeds are used as foodstuffs. It mainly 
contains protein, carbohydrates, fat and fibers. It has diuretic action 
and nutritive to malnutrition; specially in children. It has been 
reported to Kapha-pittanashaka and Kledahara (hypolipidemic).26 
The minerals in sorghum millets have been shown to offer potential 
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benefits in lowering blood pressure, the risk of cancer, diabetes, 
heart disease, tumor incidence, and absorption of cholesterol and 
fat. It also delay the emptying of the gastrointestinal tract and 
promote gastrointestinal health.27

Bajra (Pennisetum typhoideum (Burm.) Stapf & Hubb.; family 
Poaceae) is called Nali, Nalika in Sanskrit and popularly known 
as pearl millet. It is said to be possessed Madhura rasa (Sweet in 
taste), Ruksha (dry) and Laghu (light) properties, Ushna-veerya 
(hot in potency), Katu-vipaka (pungentness; biotransformation) 
and is said to be vitiated Vata and Pitta.28 It also acts as 
Shleshmahara (pacifies Kapha dosha). The other properties and 
actions described to Nali are Balya (strength promoting), Durjara 
(difficult for digestion), Pumstvahara (anti-aphrodisiac), Vilekhana 
(scarifying), Baddhanisyanda (dries up and accumulates the fluid 
tissues of the body).29 Pearl millet has 300Kcal of energy, 9-13% 
protein, 5-8% fat and 62-70% starch. Maize, wheat, or sorghum, 
pearl millet grain has a comparatively higher energy density. The 
increased fat content in pearl millet is thought to be responsible 
for its higher energy density. Linolenic acid and polyunsaturated 
fats are also abundant in it. The minerals found in pearl millet are 
higher than those found in corn, including calcium, phosphorus, 
magnesium, manganese, zinc, iron, and copper. It is very nutritious 
due to its excellent in vitro pepsin digestibility values, favorable 
amino acid balance, and high concentration of essential amino 
acids.30

Madhulika (Eleusine coracana (L.) Gaertn.; family Gramineae) 
is commonly known as Ragi, Ragi Kodhi and finger millets. 
Its’ cooling nature helps to mitigate excess heat and acidity. 
Traditionally, it is described to use in Jaloddara (ascites), Pandu 
(anaemia), Tridosha shamaka; specially Pittashamaka.31 Finger 
millet (Eleusine coracana) contains high levels of calcium 
and polyphenols, which have a variety of beneficial functions. 
The finger millet ethanol extracts (FEs) had been shown an 
antihypertensive effect in spontaneously hypertensive rats (SHRs). 
FE supplementation improved the lipid profiles, including the 
triglyceride, total cholesterol, and low-density lipoprotein 
cholesterol levels, without deterioration in liver function. FEs 
are a potent antihypertensive nutraceutical for regulating the 
renin angiotensin system and simultaneously inhibiting oxidative 
stress.32 It is a nutritious food, rich in calcium, protein, amino acids, 
minerals and vitamins. Hence it is considered as beneficial diet 
for infants, geriatric individuals and pregnant women, lactating 
mothers for improving milk production, prevention of malnutrition 
and degenerative diseases. It increases hemoglobin.  

Millets are often referred to as coarse grain or poor people’s 
crops. Millets possess many health benefits and to manage 
chronic diseases. The magnesium content in millets contributes 
to promote healthy blood sugar level, reduces frequency 
and effects of migraine and heart attack. Studies shows that 
vitamin B3 of millets reduce the cholesterol level and prevents 
cardiovascular diseases and obesity. Millets are gluten free 
and hence used in patients suffering from gluten sensitive 

enteropathy. The phenolics content is helpful to prevent risk 
of cancer. Millets are good source of antioxidant and thus 
stimulate wound healing, prevents tissue damage and pre-aging 
symptoms; the insoluble fibres’ content and anti-acidic property 
help to prevent gallstones, and relieves from gastric ulcer and 
constipation. Studies show that regular consumption of millets 
reduces the risk of asthma in childhood by 50%. Millets have 
lower glycemic index than rice. So millets can help to reduce 
the chance of diabetes, which is often associated with the risk 
of hypothyroidism.33  

Nepal

Millets are often an under rated crop, have been quietly nurturing 
and sustaining the people for the centuries. Compared to major 
cereal crops, millets stand tall with their superior nutritional value. 
For many small-scale farmers grappling with infertile, arid, or 
upland fields and no access to irrigation or inputs, millets have 
emerged as a vital food source. With climate change affecting 
agriculture across the nation, millets offer a sustainable solution 
to fortify nutrition and food security, while also safeguarding 
biodiversity.34 The statistics of Ministry of Agriculture and 
Livestock Development indicates that 315,067 metric tons of 
millet were produced in 278,030 hectares of land in year 2022. The 
area used for millet cultivation has dropped to 265,401 hectares 
during the past ten years, a fall of 12,629 hectares.35 Nepal boasts 
a rich diversity of millet types, including:

Finger Millet (Kodo): It is the 4th most important crop of Nepal 
after rice, maize and wheat in terms of area and production. The 
major production areas are mid-hills and high-hills, low in fertility 
and marginal lands in Nepal. The most common food prepared by 
it are thick porridge (locally known as dhindo) and other products 
are pancakes, roasted thick breads and fermented alcoholic 
beverages (raksi).36 

Proso Millet (Chino): It is the 2nd important millet in Nepal and 
grows in high lands districts such as Humla, Jumla, Dolpa. In light 
of the nation’s changing environment, it is the crop of the future 
with tremendous potential for addressing food insecurity in rural 
regions. Chino is used for making Bhat (cooked like rice), Kheer 
(pudding) and Raksi (liquor). The flour can be used for making 
Dhindo (porridge) and Roti (pancake and flat bread).37 

Foxtail Millet (Kaguno): Foxtail millet (Kaguno) is the 3rd most 
important crop among the group of millets. Major foxtail millet 
growing districts are high lands where crop is grown sole as well 
as mixed with finger millet, proso millet, beans, amaranths and 
sorghum, etc. It is valued by mountain farmers for its nutritional 
content and health promoting properties. Cooked Kaguno is used 
as Bhat (cooked like rice), Dhindo (porridge), Kheera (like rice 
pudding) and sweets. It is also appreciated for medicinal benefits 
such as reducing blood glucose levels and cholesterol control in 
normal as well as diabetic patients.38 

Sorghum (Junelo): Sorghum is one of the four major food grains 
of the world. These days, it is being used as biofuel in developed 
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countries. It is cultivated in terrace bonds and used for food 
and fodder, and is a good source of iron, calcium and protein.39 
Sorghum is an endangered millet in Nepal. Elderly people and 
young toddlers with brittle teeth can consume it. 

Pearl Millet (Bajra): Pearl millet grows in very limited to small 
areas in the Tarai and Lower hills. Pearl millet has superior nutritive 
value to sorghum but inferior feeding value. It makes bones strong; 
and is good for diabetic patients. Many healthy dishes like Dalia, 
Roti, Paratha, Sweets (Laddu); and Pancakes can be made from 
pearl millet.40 

Barnyard Millet (Sama): It is limited to western mid-hills; and 
is used as food for human consumption and feed for livestock and 
birds.41 It is rich in protein, Vit B-complex and helps in weight 
loss. Sama grain contains 6.2 percent protein, 9.8 percent crude 
fiber and 65.5 percent carbohydrates.34 

Kodo Millet (Kodi): Kodi is recommended as a substitute of rice 
for diabetic patients. Its straw is of poor quality and harmful to 
horses. It lowers cancer risk and reduces high blood pressure. Kodi 
contains 8.3 percent protein and 1.4 percent fat.42 

Buckwheat Millet (Phafara/Kuttu): Buckwheat is used to make 
Dhindo, a Nepalese popular food recipe marketed in restaurants of 
Kathmandu.43 It lowers the blood pressure and is diabetic friendly. 
It is beneficial for cardiovascular diseases, and can be included 
in regular diet to loosen overweight. Additionally, buckwheat 
safeguards against gallstones, asthma in children and breast 
cancer.44

Amaranth Millet (Rajgira): Amarnath also known as Rajgira, 
is a great source of protein and dietary fiber. It is excellent for a 
balanced diet. Additionally, this millet aids in preventing hair loss 
and greying. Amaranth also reduces cholesterol and the chance of 
developing cardiovascular disease. It contains a lot of calcium, 
vitamins and other nutrients.45, 46 Browntop millet (Korle), Little 
millet (Moraiyo) and others also grow in arid areas in different 
parts of Nepal and India which are also beneficial for health.  

Common Food Recipes

Different recipes are prepared from millets. Appalu (a 
crispy snack prepared from pearl millet and Bengal gram), 
Samaipayasam (porridge/kheera), Korramurukulu (crispy 
savoury snack prepared from foxtail millet and Bengal gram 
flour) are some common food recipes in south India.47 Millet 
Khichdi, Lemon millet, Millet pulao, Millet dosa, Ragi mudde, 
Ragi malt, Ragi cake, etc. are popular recipes in India.48 Millet 
pizza, Millet burgar, Millet biscuits, Millet macaroni, Millet 
pakoda, Millet momo and others are nowadays popular food 
items in Nepalese and Indian restaurants. Some of the millets 
are frequently used to prepare fermented beverages such as Sur 
(finger millet based fermented beverage), Madua (finger millet 
based fermented beverage), Oshikundu (fermented preparation 
from pearl millet, malted sorghum, bran and water) and Koozh 
(fermented millet flour and rice).47 

Food Interaction

Proso millet and other grains along with milk, curd, buttermilk, 
oil, etc. can cause Psoriasis.49 Foxtail millets along with milk 
are mutually contradicted. Millets can’t react with homeopathic 
medicines. It can be taken with supplements like multivitamin 
tablets or capsules, Omega 3 fatty acids products. It is better 
to consult general physician when one plan to include these 
products in his/her diets and taking with molecular medicines. 
In case of physician suggests to include in daily regimens, it is 
better to take molecular medicines first, and make a gap of 30 
minutes; and then take the products.50 

Current Status and Future

The millets are a diverse group of Cereals that are generally 
grown in harsh environments or as early maturing crops. 
They are critically important food cereals for many people in 
Asia and Africa. Millets are used in numerous thick and thin 
porridges, fermented and unfermented breads, alcoholic and 
nonalcoholic beverages, steamed products, and snacks. 

Millets have unique properties in the battle against diseases 
because of their high content of dietary fibers, antioxidants, 
minerals, phytochemicals, polyphenols, and proteins. Due to its 
significant role in nutritional security and possible rising health 
repercussions, millet is presently addressing an important area of 
research for medical and food scientists. By employing suitable 
and effective processing methods, millets’ nutritious value can 
be significantly increased. It is imperative to develop millet-
based government policies that recognize their contributions 
to achieving nutritional security and reintroduce them into 
agricultural production in order to create cropping systems that 
are climate resilient, given the many health and environmental 
benefits.

It’s time for governmental and non-governmental groups to 
support millets and encourage their value addition through 
research, training, conferences, and seminars. Organic farming 
can fetch greater prices in domestic and foreign markets even 
with lower yields. 

CONCLUSION
The millet varieties such as Kodo and Barnyard are the best for 
everyday usage. These days, finger, foxtail, and other types of 
millets are being popular due to their numerous applications in the 
global prevention of many chronic diseases. Therefore, millets in 
contemporary and sudradhanya in Ayurveda are beneficial to the 
world’s population. Millets consume atmospheric carbon dioxide 
atmosphere at high rate for photosynthesis thus considering better 
to control environmental pollution. Thus, millets can be used 
to maintain nutritional requirement of individual, control non-
communicable diseases, and mitigate environmental pollution in 
the 21st century.  

Millets are the seeds of health, nutrition, clean environment and 
sustainability; they are more than simply grains.
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