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Special Programme for Promotion of Millets in Tribal Areas of Odisha (Odisha Millets Mission) was launched 
by Department of Agriculture & Farmers Empowerment, Govt of Odisha in 2017 to revive millets in 
farms and on plates. It emerged from a consultation between Government, Academia (NCDS) and Civil 
Society (RRA Network, ASHA Network and local NGOS). It was ϐirst agriculture programme with priority 
on increasing consumption in Odisha.

Main objectives of the programme:

Increasing household consumption of millets by about 25% to enhance household nutrition 1. 
security and to create demand for millets.

Promoting millet processing enterprises at Panchayat and Block level to ease processing at 2. 
households and for value added markets.

Improving productivity of millets crop systems and make them proϐitable.3. 

Developing millet enterprises and establishing market linkages to rural/urban markets with focus 4. 
on women entrepreneurs.

Inclusion of millets in State nutrition programmes and public distribution system.5. 

The nodal department for the OMM is Department of Agriculture & Farmers Empowerment, Government 
of Odisha. Directorate of Agriculture & Food Production, Odisha is the nodal implementation agency 
within the department for the programme. Programme was launched in 30 blocks covering 7 districts in 
2017 with a budget of Rs 65.54 Cr for 5 years. Due to positive response from farmers, it was scaled up to 
72 blocks covering 14 districts. The programme is implemented with community based organisations with 
support of local NGOs at block level.

Government of Odisha has increased the funding from Rs 65.54 Cr to Rs 536.98 Cr. Out of which Rs 223.92 
Cr is for project implementation and Rs 313.06 Cr is for procurement and distribution of Ragi in PDS and 
ICDS.Entire programme is funded through state plan.
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Unit of the Implementation: Block is the unit of the program. Each block should cover at least 1000 Hac 
in the 5 years. Crop demonstrations shall be taken up in contiguous cluster basis. Minimumdemonstration 
area per farmer is 0.2 Hac per farmer. Maximum demonstration area per farmer is 2 Hac. Program expects 
to cover at least 1000 households in a block directly. Programme shall cover 4000 householdsper block 
through production, consumption, processing and FPOs. 

PROMOTING HOUSEHOLD LEVEL CONSUMPTION
Building prestige in consumption of millets through organising cooking competitions and 1. 
celebration of local millet based food cultures.

Exposure to various recipes through a process of training, food festivals and others.2. 

Promotion of ready-to-eat foods with millets such as bakery items and other such enterprises.3. 

Awareness building programs on nutritional values of millets to different stakeholders, especially 4. 
mother committees of women and child department programs and  school students

SETTING UP DECENTRALIZED PROCESSING FACILITIES

Absence of modern processing facilities is identiϐied as one of the major bottlenecks in revival of millets. 
It is envisaged that promoting processing facilities helps in easy access to millet grains. The processing 
facilities to be promoted in a Block include:

At least one Processing Unit / enterprise per cluster of villages/GPs that includes de-huller, de-1. 
stoner and pulveriser.

At least one pulveriser (particularly for Ragi) per Gram Panchayat. 2. 

It is expected that successful establishing of such enterprises may kick start local enterprises and encourage 
household consumption. It is envisaged that with experience and increasing production within the Block, 
larger processing facilities will get established by private partners.

IMPROVING PRODUCTIVITY OF MILLET CROPS

Millets are cultivated in different farming situations from the low lands to podu lands. There is substantial 
scope for increasing productivity of millets in these different situations. The action areas include:

Establishing Community managed seed centresA.  to enable easy access to quality seed in time. The 
Seed Centres will be linked to the relevant Research Stations. The activities of the Seed Centres include

Selection, purifying and multiplication of elite performing local varieties through participatory a. 
trials.
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Developing and specialising  ‘Seed Farmers’ for multiplication and spread of new varieties and b. 
organise them with Seed Centres

Demonstrations of new / improved / puriϐied seed varieties.c. 

Storage and supply of farmer preferred landraces/seeds to farmers. d. 

Conservation and multiplication of indigenous varieties of seeds.e. 

Improved agronomic practices:B.  In addition to the improved package of practices the following 
have shown potential.

Introducing System of Crop Intensiϐication based on suitability.a. 

Promotion of Line transplanting/Line sowing/Inter cropping of millets. b. 

Improved manure/ composting / in-situ practices for better crop nutritionc. 

Pest and disease management practices in the lines of NPM.d. 

Other organic/agro ecological practices as deemed necessary as per local needs.e. 

Custom Hiring Centres :C.  Establishing custom hiring centres for implements, machines and post-
harvest operations (clean millet harvests) at clusters of Gram Panchayat level. These include a range of 
useful material such as crowbars, tarpaulin sheets to mechanical weeders.

Community Resource Persons:D.  Training of the identiϐied progressive farmers or young persons on 
different themes and using them in program implementation based on need and for imparting training 
to the farmers by CRPs. Farmer to farmer learning is the key dissemination strategy. 

MARKETING

The program targets two types of markets i.e. Rural and Urban. Strategies of better price realisation are:

Promotion and accessing of markets within the Block and district: this happens with help of 1. 
promotional campaigns and outreach locally.

Promotion and linkages with markets in nearby towns/ cities and urban areas.2. 

Opening up special outlets for farmers, promotional campaign targeting small hoteliers, push-3. 
cart vendors, retail outlets etc are some of the strategies that will be adopted.

FARMER PRODUCER ORGANISATIONS

Comprehensive revival of millets in a Block requires service delivery. The community/ farmers’ level 
institutional base varies from Block to Block. It is envisaged that FPOs are organised one per Block, keeping 
long-term sustainability and delivery of services in the view. Farmer Producer Organisation shall be linked 
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with community institutions such as custom hiring centre, community seed centre, etc. FPOs shall also 
provide aggregation and other need based services.

PROGRAM IMPLEMENTATION STAKEHOLDERS
The programme will implemented with community based organisations with support of local NGOs at 
block level. A state secretariat for Odisha Millets Mission was formed. State Secretariat had Programme 
Secretariat and Research Secretariat. WASSAN was chosen as programme secretariat to support the DA&FP 
at state level and ATMA at district level. NCDS was chosen as research secretariat. State Secretariat was 
hosted at NCDS.

ROLES & RESPONSIBILITIES OF STAKEHOLDERS

SNo Level Agency Role

1 Sub-Block 
level

Community Based  Organisation Implementing the program

Village Agriculture Worker Supports and Reports the progress to Block 
AAO

2 Block 
Level

Facilitating Agencies(FAs)   NGOs 
will be selected as FA.

Faciliating and supporting the Farmers’ 
organisation in implementation

AAO Supports FA in convergence and monitoring 
the program 

3 District 
Level

Collector and District Magistrate  
DPMU, ATMA 
Programme Secretariat 
(WASSAN)

Program Administration, funding and 
convergence.  
Convergence and Governance

4 State 
Level

Program Secretariat (WASSAN)& 
Research Secreratiat by NCDS

Program Management of the Program, 
Convergence, support to FAs, capacity building, 
communication and policy development

SPMU, OMM 
headed by JDA, Millet

Administration and Monitoring of the 
programme. 

Directorate of Agriculture and 
Food Production headed  by  
Mission Director

Approval and Sanctions.

Department of Agriculture & 
Farmers Empowerment 

Funding and Scheme related amendments and 
changes. 

Mission on Millets Committee Governance, Inter departmental approvals and 
policy development
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ACHEIVEMENTS OF THE ODISHA MILLETS MISSION
In FY 2017-18 & 2018-19, OMM has reached out to 37910 farmers through crop 1. 
demonstrations. 

It was seen average yield for the Ragi has increased from 8 Qntl/Ha to 13 Qntl/Ha despite long dry 2. 
spells in multiple districts veriϐied through 1000 CCEs. 

Participatory varietal trials with 185 landraces with 37 repetitions in 2018-19.3. 

72 custom hiring centres have been established. 4. 

72 block level seed centres are in process of establishment. 5. 

Pilots in ICDS initiated in 20 AWCs in Gajapati and Nuapada Districts.6. 

Procurement of Ragi through TDCCOL in 8 districts. 7. 

Distribution of Ragi in PDS covering 16 Lakh Beneϐiciaries. 8. 

Mandia Café initiative in 9. Hockey World Cup through WSHGs of Mission Shakti. 

Millet urban internship programme with young students. 10. 

MoA signed with IIMR for technical partnership. 11. 

Engagement with CSIR-CFTRI, ICRISAT and FAO on different aspects of millet value chain.12. 

POLICY MAKER ENGAGEMENT  

Odisha Millet Mission team also set up many stalls at many state level/national level events. Millet related 
events were also organised for the following external guests:- 

Dr Shaktikanta Das, Governor, RBI. 1. 

Dr N K Singh, Chairman, 152. th Finance Commission. 

Dr Ramesh Chand, Member, Niti Aayog 3. 

Dr Arvind Subramanian, Ex-CEA, GoI4. 

POLICY MILESTONES

Odisha Millets Mission has achieved following milestones:- 

Odisha became ϐirst state to develop standard speciϐications for the minor millet machinery 1. 
through recognised panel of experts from different scientiϐic institutions. 

Odisha became the ϐirst state in the country to complete benchmarking of prices of little millet 2. 
and foxtail millet. 
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Odisha became the ϐirst state to declare direct incentive to farmers for three years through DBT 3. 
for adoption of improved agronomic practices. 

Odisha Millets Mission received silver prize under Transformational innovation Skotch” award. 4. 

Odisha received award for best government initiative on millet promotion by MoFPI-IIFPT. 5. 

Third state to distribute millets in PDS to 16 Lakh Households in the country. 6. 

RECOGNITION & IMPACT  

The Odisha Millets Mission have received following recognition:- 

Government of India has asked all states to adopt Odisha Millets Mission model for promotion of a. 
millets, pulses and oilseeds.

Niti Aayog has chosen Odisha and Karnataka as two progressive models and will to facilitate the b. 
learnings of these states for other states. 

State Planning Commission of Chhattisgarh has asked Government of Chhattisgarh to start a millet c. 
mission on the lines of “Odisha Millets Mission”

Governor of Maharastra has asked state government to explore initiating a project on millets d. 
considering the Odisha Millets Mission. 

Government of India has set up a task force to understand the framework of Odisha Millets Mission e. 
and to revise the National sub mission on millets based on the learnings of the OMM. 

Cambridge University partnered with Odisha Millets Mission to explore possibility of design of f. 
OMM as alternative to Green Revolution framework.

UN-IFAD and UN-FAO has supported the framework of Odisha Millets Mission as suitable for g. 
taking up agro ecological initiatives. 

WAY FORWARD

Making Odisha a “Centre for Excellence” on Millets in the country. a. 

Landscape based Agro Bio diversity. b. 

Inclusion of suitable millets in ICDS, MDM and PDSc. 

Start Up Odisha – Millet Odisha.d. 

Millet Value Chain – Seed to Storage to Supply.e. 

Women SHGs led Nutrition revolution by working with SHGs for promotion of millets. f. 
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Agriculture plays a vital role in shaping rural economy and providing livelihood support in rural areas. 
Agriculture in Odisha faces difϐiculty due to small size land holdings, low investment and frequent 
occurrence of natural calamities. The State has a cultivated area of 61.80 lakh ha out of which 29.14 lakh ha 
is high land. Highlands are more prone to the risk of drought and water stress. A sizeable area of highlands 
can be utilized for cultivation of millets under rainfed situation with minimum investment.

Conventionally, the millets constitute a substantial part of the cropping system in the tribal areas of Odisha. 
Millets have resilience capacity to cope up with climate vulnerability. They can also be cultivated in marginal 
land with undulating terrain. Millets can be used to address the problems of crop failure and nutritional 
deϐiciency in handicapped ecology of the state.

Small millets consisting of ϐinger millet, little millet, foxtail millet, proso millet, kodo millet and barnyard 
millet are important to utilize the marginal land. Small millets have the inherent capacity of early maturity, 
yield under low rainfall, low input and are suitable for dryland areas. These crops are highly resilient to 
soil, moisture and weather variations and are suitable for contingent crop planning. Out of these six small 
millets, ϐinger millet (Mandia) and little millet (Suan) are mostly grown in Odisha. Finger millet is grown 
in an area of 1.66 lakh ha with production of 1.44 lakh tones. The major ragi growing districts are Koraput, 
Ganjam, Rayagada and Gajapati. Besides, jowar and bajra are cultivated in a meager area of 7.46 and 3.03 
thousand hectare respectively.

Millet crops face several bio-physical and technological constraints in the state, which need to be addressed. 
Majority of millet area is cultivated in rainfed condition under traditional/indigenous landraces with low 
yield potential. Small millets cannot compete with remunerative crops like vegetables, cotton, groundnut, 
maize and cowpea. Inadequate awareness among general public about alternative uses and value added 
products of millets also reduces the demand of the crop. Non-adoption of scientiϐic method of cultivation 
with poor nutrient management practices result in low yield of the crop. High labour requirements and the 
tedious work dissuade the farmers from taking up these crops.

Odisha University of Agriculture
and Technology, Bhubaneswar

PROSPECTS OF MILLETS 
CULTIVATION IN ODISHA

SECTION - 2

VICE CHANCELLOR
DR. P.K. AGRAWAL
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FUTURE PROSPECTS

Millets can be suitably cultivated as rainfed crops under marginal conditions of soil fertility and moisture. 
These crops are favoured due to short growing season under dryland conditions. Millet crops can be 
grown with limited water resources and usually without application of large quantity of external inputs by 
small and marginal farmers. In spite of rich inter/intra-species diversity and wider climatic adaptability, 
cultivation of diverse millet species is gradually narrowing in different parts of the world. It is necessary to 
provide institutional support for millet crops to enhance millet production and area.

These crops are having several advantages for growing as an attractive crop. Millets are often grown on 
skeletal soils with poor soil fertility. As the millet crops are grown under traditional methods, there is less 
risk of pest attack thereby minimizing the use of pesticides. Being grown under different cropping system, 
millets help to promote agricultural biodiversity. These crops are still the principal sources of energy, 
protein, vitamins and minerals for millions of people in the world. It is said that millets are nutritionally 
superior to rice and wheat in terms of proteins, minerals and vitamins. Being highly nutritious, millet crops 
can be suitably grown to ensure nutritional security, especially in resource crunch situations. 

Consumption of millets as food can be increased through creation of awareness of nutritional values and 
development of processing technologies. It has become imperative to reorient the efforts on the sorghum 
and millet crops to generate demand through value-addition of processed foods through diversiϐication of 
processing technologies, nutritional evaluation and creation of awareness. Now-a-days, people are very 
much conscious about their healthy living practices to overcome metabolic disorders and life style diseases, 
which have increased demand for various types of millets. Though the millet food-products are known for 
nutrition, its awareness among the consumers is scanty especially on their nutritional and therapeutic 
values. The health branding was not exploited enough to commercialize millet foods in the past, despite 
the fact that, millets are known to have rich composition of nutrients and minerals. The nutritional aspects, 
functional aspects and health beneϐits of millets are to be widely publicized.

The spatial distribution of millets, either as a primary crop or as allied crops, largely depends on the 
growing habitat and the amount of rainfall the region receives. Further, the small millets are found in most 
of the interior parts of the state. In order to revive the demand of millets in India, there is need to enable to 
bring all the stakeholders in production to consumption system and value chain on a common platform and 
link millet farmers with market and the ultimate consumers. This can be achieved through a consortium in 
public-private partnership ensuring a win-win situation for each stakeholder. The processing intervention 
need for product development on millet products with enhanced nutritional values. This will go a long way 
in millet promotion in the country for offering nutritional security.

WAY FORWARD
Strategic planning, technology development and timely action can enhance the area and productivity of 
millet crops in the state. Nutritional quality and drought-resistant properties of millets have drawn attention 
of various researchers all over the world and have increased focus to improve the millet varieties and to 
enhance their use in processed food products. Generation of location speciϐic technology and development 
of suitable high yielding & disease-pest resistant varieties can ensure good yield of the crop. Extension 
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machinery is to intensify efforts for wide adoption of such evolved technologies in the farmers’ ϐield. 
Implementation of effective promotional strategies and policy sensitization can attract entrepreneurs to 
consider preparation of millet products a priority area.

Scaling up of areas under high yielding varieties will enhance yield of the crops. Inclusion of small millets in 
cropping system will ensure crop production by avoiding risk of climatic vagaries. Awareness regarding the 
health beneϐits of the “nutri-cereals” particularly for diabetic patients and healthy value added products to 
be made. Adequate marketing infrastructure and ensuring minimum support price for products of millet 
crops will be very much helpful to encourage farmers for growing the crop. Promotion of local entrepreneurs 
of self help groups for establishment of small processing units for dehulling and ϐlour making of various 
millets will go a long way for attracting more farmers to grow this crop. Promoting entrepreneurs for 
producing millet-based food items will be of much helpful in this regard. Preparation and production of 
various millet products by entrepreneurs, self-help groups and small scale industries can enhance demand 
for value added products. By promotion of these value added products can improve the socio-economic 
status and also health status of the consumers.

Odisha University of Agriculture & Technology (OUAT) is contributing through technology development and 
technology transfer. The University has developed seven high yielding ϐinger millet varieties and four little 
millet varieties suitable for cultivation in the state. The ϐinger millet varieties are Divyasingha, Neelachal, 
Bhairabi, Suvra, Chilika Arjuna and Kalua. Similarly, the University has developed four high yielding little 
millet varieties such as Tarini, Kolab, Sabara and Saura, which can be grown in kharif season under rainfed 
situation. Besides, various production and protection technologies suitable for Odisha condition have been 
developed by various research stations of the University.  For hassle free harvesting, a ragi thresher-cum-
pearler having output of 85.7 kg/h, threshing efϐiciency of 92.1% and cleaning efϐiciency of 92.4% has 
been developed by the University. The Krishi Vigyan Kendras of the University are actively involved in 
popularization of technologies relating to millets cultivation through various technology transfer processes 
like farmers’ training, on-farm testing, frontline demonstration, farmers’ fair, etc.

OUAT is prepared to produce enough quantity of seeds of high yielding millet varieties, timely supply of 
quality seeds and backstopping of production and protection technologies. The University is also prepared 
to support the scientiϐic, technological and knowledge components for the success of ‘Millet Mision’ in 
Odisha.
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Millets (Nutri-Cereals) are traditional grains, and cultivated in the Indian subcontinent since the past more 
than 5000 years. India is the largest producer and consumer of millets. Millets are small-grained cereals and 
grown in warm-weather conditions. They are mostly rain-fed, hardy grains which have low requirements 
for water and fertility as compared to other popular cereals. These are resilient to drought, climate change 
and other extreme weather conditions.

The Nutri-Cereals comprised of sorghum, pearl millet (major millets), ϐinger millet, foxtail, little, kodo, 
proso and barnyard millet (minor millets). Nutri-Cereals are highly nutritious, non-glutinous and non-
acid forming foods. These have many nutraceutical and health promoting properties especially the high 
ϐibre contents. These act as a prebiotic feeding for micro-ϐlora in our inner ecosystem. The millets hydrate 
our colon to keep us from being constipated. Niacin present in millets can help lower cholesterol. Millets 
contain major and minor nutrients in good amount. 

The name “Millet” has been derived from the word “mil or thousand” is referring to the large number 
of grains that can be produced from a single seed.  However, the Hindi word “Kadann” has come from a 
Sanskrit word “Kaddannam”. The barnyard millet and Pseudo cereals (Amaranthus and buck wheat) are 
used by the devotees during their fast and these commodities are rich in nutritive values.  The list of crops 
covered under millets along with their names is given below in Table 1.

Table-1 :  NOMENCLATURE OF MILLETS

S. No. Common name Botanical name Local name name(Hindi)

(A) Millets under cultivation

1 Sorghum Sorghum bicolor (L.) Jowar

2 Pearl millet Pennisetum glaucum (L.) Bajra

PROSPECTS OF NUTRI-CEREALS 
CULTIVATION IN INDIA

Ministry of Agriculture & Farmers Welfare
Govt. of India

DR. S.S. TOMAR

SECTION - 3

ADDITIONAL COMMISSIONER ȍCROPSȎ
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3 Finger millet Eleusine coracana (L.) Ragi/Mandua

4 Small millets- ..

4.1 Barnyard millet. Echinochloa frumentacea (L.) Sanwa/Jhangora

4.2 Proso millet Panicum miliaceum (Is.) Cheena

4.3 Foxtail millet Setaria italica Kakun/Kangni

4.4 Kodo millet Paspalum scrobiculatum (L.) Kodo

4.5 Little millet Panicum sumatrense Kutki

(B)  Pseudo-cereals

1. Purple amaranthus Amaranthus cruentus Chaulai

2. Buck Wheat Fagopyrum esculentum & F. tataricum Kuttu

Prior to the initiation of Green Revolution in mid-1960s, these Nutri-Cereals (millets) were important crops 
in India with higher area coverage as compared to wheat and rice.  The area of nutri-cereals in the country 
was 36.90 million hectare (m.ha.) during 1965-66 which has declined to 14.72 m. ha during 2016-17 which 
is 60.2% less area coverage.  However, the production of nutri-cereals has gone up to 16.50 million tonnes 
during 2017-18 from 14.22 million tonnes during 1965-66 despite more than 60% decline in area under 
Nutri-Cereals during same period.   Bajra and Sorghum are the most important food-grain crops in India 
after rice, wheat, and maize in terms of area and production.Finger millet (ragi) also forms a major part 
of the food basket in some states like Karnataka, Telangana and Uttarakhand.  The other minor millets 
are also being cultivated in varying scales in various parts of the country, mainly by tribal and marginal 
farmers. The details of each Nutri/pseudo-cereal are given below: 

Sorghum (Jowar): The major portion of sorghum protein is prolamin (kafϐirin) which has a unique feature 
of lowering digestibility upon cooking which might be a health beneϐit for certain dietary groups. Sorghum 
proteins upon cooking are signiϐicantly less digestible than other cereal proteins, which might be a health 
beneϐit for certain dietary groups. It is rich in protein, ϐibre, thiamine, riboϐlavin, folic acid, β-carotene, 
potassium, phosphorus and calcium with sufϐicient amounts of iron, zinc and sodium.

Pearl Millet (Bajra): It contains considerably high proportion of proteins (12-16%), lipids (4-6%), and 
11.5% of dietary ϐibre.  It increases transit time of food in the gut. Hence, reduce risk of inϐlammatory 
bowel disease. The niacin content in pearl millet is higher than all other cereals. It also contains foliate, 
magnesium, iron, copper, zinc and vitamins E and B-complex. It has high energy content compared to other 
millets. It is also rich in calcium and unsaturated fats which are good for health.

Finger Millet (Ragi): Finger millet is the richest source of calcium (300-350 mg/100 g). Ragi has the 
highest mineral content. It contains lower levels of protein (6-8%) and fat (1.5-2%). Finger millet proteins 
are unique because of the sulfur-rich amino acid contents. The grains have excellent malting properties 
and are widely known for its use as weaning foods. It has high antioxidant activity.
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Foxtail millet (Kangani/Kakun): It is high in carbohydrates and has double quantity of protein content 
compared to rice. It contains minerals such as copper & iron. It provides a host of nutrients, has a sweet 
nutty ϐlavour and is considered to be one of the most digestible and non-allergic grains.

Kodo millet (Kodo): It has high protein content (11%), low fat (4.2%) and very high ϐibre content (14.3%). 
Kodo millet is rich in B vitamins especially niacin, pyridoxin and folic acid as well as the minerals such as 
calcium, iron, potassium, magnesium and zinc. It contains a high amount of lecithin and is excellent for 
strengthening the nervous system.

Barnyard millet (Sanwa/Sawa/Jhangora): It is the richest source of crude ϐibre and iron. Its grains possess 
other functional constituents i.e., Gamma amino butyric acid (GABA) and Beta- glucan, used as antioxidants 
and in reducing blood lipid levels.

Little Millet (Kutki): It is smaller than other millets. It is high in iron content. It has high antioxidant 
activities. It contains about 38% of dietary ϐibre.

Proso Millet (Cheena/Barri: It contains the highest amount of proteins (12.5%). Health beneϐits of proso 
millet come from its unique properties. It has signiϐicant amounts of carbohydrate and fatty acids. It is 
cheaper source of manganese as compared to other conventional sources like spices and nuts. It contains 
high amounts of calcium which is essential for bone growth and maintenance.  It reduces cholesterol levels 
and also reduces the risk of heart diseases.

Amaranthus (Ramdana/Rajgira/Chaulai): High protein content (13-14 %) and a carrier of lysine, an amino 
acid that’s missing or negligible in many other grains. It consists of 6 to 9% of oil which is higher than most 
other cereals. Amaranth oil contains approximately 77% unsaturated fatty acids and is high in linoleic acid. 
It is high in dietary ϐibre, possesses high iron, magnesium, phosphorus, potassium contents and appreciable 
amounts of calcium. It is a rich dietary source of phytosterols, with cholesterol-lowering properties. It 
contains a lunasin-like peptide and other bioactive peptides which are thought to have cancer-preventive 
and antihypertensive properties.

Buckwheat (Kuttu): It contains protein 13-15% protein and rich in amino acid lysine. It is rich in 
carbohydrates (mainly starch). It contains vitamins B1, C and E.  It is also rich in polyunsaturated essential 
fatty acids, such as linoleic acid.  It contains higher levels of zinc, copper, and manganese than other cereal 
grains, and the bioavailability of these minerals is also quite high. Kuttu is having high insoluble ϐibre, a rich 
source of polyphenol compounds, contains rutin, a bioϐlavonoid thought to help control blood pressure and 
possess anti-inϐlammatory and anti-carcinogenic properties.

The nutritive value of millets is given in Table-2.  These crops contain substantially high amount of protein, 
ϐibre and minerals in comparison to ϐine cereals like wheat and rice.  The protein content in millets like 
Jowar (10.4), Bajra (11.6), Proso millet (12.5), foxtail millet (12.3) and barnyard millet (11.6)is comparable 
with wheat (11.8) and much higher than rice (6.8 g/100 g grains).  Though the ϐinger millet contains lesser 
protein (7.3), but it is rich in mineral matter and calcium in comparison to wheat and rice.  Finger millet 
is the richest source of calcium (344 mg/100 g grains).  The small millets namely barnyard millet (14.7), 
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Kodo millet (9) little millet (8.6) and foxtail millet (8.0) are the richest in ϐibre in comparison to wheat (1.2) 
and rice (0.2 g/100 g grains).

Pearl Millet Finger Millet Foxtail Millet

Little Millet Proso Millet
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Millets contribute to antioxidant activity with phytates, polyphenols, tannins, anthocyanins, phytosterols 
and pinacosanols present in it having important role in aging and metabolic diseases. All millets possess 
high antioxidant activities.

Keeping in view the nutritive value of Nutri-Cereals and to combat the prevailing malnutrition especially 
in children and women, a meeting was conducted in PMO on the issues relating to Science and Technology 
on 18th July 2017. In the meeting, one issue on introduction of millets in the Public Distribution System 
(PDS) was proposed so as to improve the nutritional status and decided that the proposal may be jointly 
examined by ICAR, DAC&FW, DF&PD and ICMR under the leadership of NITI Aayog and recommendations 
be ϐirmed up within a period of six months.  On this recommendation, NITI Aayog has suggested following 
decisions for initiating appropriate action by DAC&FW:

Table 2 : NUTRITIONAL PROXIMATE COMPOSITION OF MILLETS AS COMPARED WITH MAJOR CEREAL 
CROPS PER 100 G

Commodity Protein
(g)

Carbohydrates
(g)

Fat
(g)

Crude 
ibre
(g)

Mineral 
matter

(g)

Calcium
(mg)

Phosphorus
(mg)

Sorghum 10. 4 72. 6 1. 9 1. 6 1. 6 25 222

Pearl millet 11. 6 67. 5 5. 0 1. 2 2. 3 42 296

Finger millet 7. 3 72. 0 1. 3 3. 6 2. 7 344 283

Proso millet 12. 5 70. 4 1. 1 2. 2 1. 9 14 206

Foxtail millet 12. 3 60. 9 4. 3 8. 0 3. 3 31 290

Kodo millet 8. 3 65. 9 1. 4 9. 0 2. 6 27 188

Little millet 8. 7 75. 7 5. 3 8. 6 1. 7 17 220

Barnyard millet 11. 6 74. 3 5. 8 14. 7 4. 7 14 121

Barley 11.5 69.6 1.3 3.9 1.2 26 215

Maize 11.5 66.2 3.6 2.7 1.5 20 348

Wheat 11. 8 71. 2 1. 5 1. 2 1. 5 41 306

Rice 6. 8 78. 2 0. 5 0. 2 0. 6 10 160

Source: National Institute of Nutrition (NIN), Hyderabad

 Millets viz. Jowar, Bajra and Ragi need to be promoted through PDS across the country to improve a. 
nutritional content in diet of masses. Instead of calling them coarse grains, millets should be 
positioned as ‘Nutri-Cereals’ and their beneϐits need to be popularized amongst massesthrough 
sustained and effective campaign; and 
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Research needs to be done to develop high yielding varieties and also varieties with longer shelf b. 
life. It may also be examined whether nutri-cereals can be promoted as a sub-mission under the 
National Food Security Mission (NFSM). 

ICAR has recently released bioforti ied varieties of pearl  millet are -

HHB 299 (Hybrid):  It contains high iron (73.0 ppm) and zinc (41.0 ppm) as compared to 45.0-50.0 ppm 
iron and 30.0-35.0 ppm zinc in popular varieties/hybrids,  Grain yield: 32.7 q/ha, Dry fodder yield: 73.0 q/
ha,  Maturity: 81 days, Adaptation: Kharif season in Haryana, Rajasthan, Gujarat, Punjab, Delhi, Maharashtra 
and Tamil Nadu.

AHB 1200 (Hybrid): Rich in iron (73.0 ppm), grain yield: 32.0 q/ha, dry fodder yield: 70.0 q/ha, maturity: 
78 days, adaptation: Kharif season in Haryana, Rajasthan, Gujarat, Punjab, Delhi, Maharashtra and Tamil 
Nadu.

The Central Government hereby declare millets comprising Sorghum (Jowar), Pearl Millet (Bajra), Finger 
Millet (Ragi/Mandua), Minor Millets i.e. Foxtail Millet (Kangni/Kakun), Proso Millet (Cheena), Kodo Millet 
(Kodo), Barnyard Millet (Sawa/Sanwa/Jhangora), Little Millet (Kutki) and two Pseudo cereals (Buck 
Wheat-Kuttu) and Ameranthus (Chaulai) which have high nutritive value as “Nutri-Cereals” for production, 
consumption and trade point of view.  The notiϐication was published, on the 10th April, 2018.   The year 
2018 was celebrated as the year of Nutri-cereals.

The Department of Agriculture, Cooperation and Farmers Welfare has launched Sub-Mission on Nutri-
Cereals under NFSM program from 2018-19.  National Food Security Mission – Nutri Cereals is being 
implemented in 202 districts of 14 states (Jowar in 88 districts of 10 states, Bajra in 88 districts of 9 states, 
Ragi in 44 districts of 8 states and other millets in 43 districts of 7 states) of the country.  Further the 
states of J&K, Himachal Pradesh, and NE region have been given ϐlexibility to implement the programme 
according to their needs. 
The Sub-Mission started with the following objectives:

Increasing production of nutri-cereals through area expansion and productivity enhancement in 1. 
a sustainable manner in the identiϐied districts of the country. 

Restoring soil fertility and productivity at the individual farm level.2. 

Enhancing farm level economy to restore conϐidence amongst the farmers; and 3. 

Enhancing post harvest value addition at farm gate for better price realization to farmers through 4. 
efϐicient market linkages. 

The interventions covered under NFSM-Nutri-Cereals include FLD,  Cluster FLD on improved package 
of practices, seed distribution of hybrids & HYVs, certiϐied seed production of HYVs seeds, distribution 
of micro-nutrients, bio-fertilizers, weedicides, plant protection chemicals, bio-agents, manual sprayer, 
sprinkler, cropping system based training organizing events (State/District level workshop, festivals, road 
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show), creation of awareness, publicity, distribution of seed minikits etc. The interventions i.e. formation of 
FPOs in cluster area, creation of processing units for FPOs, creation/strengthening of Centres of Excellence, 
creation of seed hubs, creation of breeder seed production are also included under the sub-mission on 
100% GOI share. 

Three National Centres of Excellence (CoE) were already established at CCS Haryana Agricultural University, 
Hisar for pearl millet, ICAR-Indian Institute of Millets Research, Hyderabad for Sorghum and University of 
Agricultural Sciences, Bengaluru for small millets by the DAC&FW.

The Government as a part of its doubling farmers’ income strategy has prepared a roadmap to promote 
millets and achieve increase in area and output.  The targeted production is 20 million tonnes by 2022-
23 taking it up from the current 16.50 million tonnes.  The MSP has been hiked substantively assuring 
the farmers a minimum of 50 per cent as proϐit margin on the cost of production.  A robust procurement 
system will also be put in place, which will incentivise millet production.  Coarse grains including Nutri-
Cereals are already a part of the PDS.  Some Nutri-Cereals are allocated in terms of NFSA, 2013 at highly 
subsidized price of Rs.1 per kg.  As per Deptt. of Food & Public Distribution’s (DFPD) existing guidelines for 
procurement of Nutri-Cereals (Jowar, Bajra, Ragi), States are allowed to procure these commodities from 
farmers at MSP under central pool subject to the prior approval of GOI on the detailed procurement plan 
prepared by State Governments in consultation with FCI and the whole procured quantity of Nutri-Cereals 
are required to be distributed under TPDS (Targeted Public Distribution System)/OWS (Other welfare 
Schemes) in the State/UT. 

The question arises that why Nutri-Cereals (Millets) are beneϐicial for Consumers in the current scenario.  
The following beneϐits prove that Millets are the lifeline of human being.  They are good for prevention and 
management of diabetics, has anti-cancer properties, effective in reducing blood pressure, rich in dietary 
ϐiber that decreases incidence of obesity, regular millet diet reduces the risk of Coronary Heart Disease, 
they turns the stomach alkaline, beneϐicial in treating stomach ulcers and gall stones, good for controlling 
anemia, malnutrition, degenerative disease, Kidney, liver disorders and asthma, beneϐicial in preventing 
allergic reactions, gluten free and used for celiac  disease (digestive disorder) patients, rich in antioxidants 
and hence immune system keeps cholesterol level in check, and eliminates problems like constipation, 
excess gas bloating and cramping.

Therefore, Nutri-Cereals Production is very beneϐicial.  They provide nutritious food and fodder, consume 
less water than other cereals, grow faster and putting less stress on environment, no insects pest and 
diseases problem, they grow in even marginal lands, guarantee for complete Food and Nutritional Security 
and supplement the existing income of the farmers. 

The major constraints in Nutri-Cereals production are lack of availability of HYVs and Hybrids,non-
availability of seed in local markets at proper time, place and price, some times infestations of shoot ϐly at 
early stage and grain mould disease affect the production and quality.Millets are less remunerative than 
other cash crops like cotton, soybean, oilseeds, vegetables, etc.  Young generation does not prefer millets as 
food due to easily available ϐine cereals (Wheat & Rice). Sometimes delayed monsoon and erratic rainfall 
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pattern greatly affect timely sowing, production and quality of nutri-cereals.There is a need to reduce the 
constraints and follow the strategies as indicated below  to increase production and productivity.  

Need to create awareness about positive aspects like the suitability in the dry-land agriculture and  
more adaptability to the climate changes through demonstration and training programs. 

Development & distribution of HYVs and hybrids of millets among the farmers andpromotion of “seed  
village’’ program to maintain own quality seeds to avoid purchasing seeds every year from the open 
market.

Creation of systematic channel for timely distribution of improved agronomic practices and other  
technical assistance with utmost priority.

Assured remunerative price through proper buy-back arrangements, and coverage under insurance  
scheme to avoid any loss due to crop failure and other natural calamities. 

Need to improve of export competitiveness through release of pests and diseases resistant varieties  
to improve grain quality for reducing the competitiveness in the international market. 

Need to promote Co-operative or contract farming for reducing the cost of cultivation and improve  
the bargaining power of the farmers. Value addition of millets products will improve the export 
competitiveness.

Promote diversiϐication of export basket for gaining exports like gluten free, sweet sorghum syrup,  
alcoholic beer, stalks based ethanol/grain based potable spirit, nutri-  foods etc. 

Providing incentives to millets growers, processing and value addition enterprises and provide tax  
beneϐits to value added millet products to generate demand and area expansion. 

The introduction of all nutri-cereals under PDS scheme will automatically create huge demand in the 
country. This will give a boost to the production of all the nutri-cereals and consequently, it will add to 
the existing income of the farmers.  Assured procurement support with competitive prices will encourage 
diversiϐication of area under nutri-cereals.  Recognition of the nutritive value in nutri-cereals among the 
consumers including that they are low in gluten and high in glycaemic index apart from being rich in 
various nutrients will automatically change the food habit of the masses.  Keeping in view the importance 
of nutri-cereals in present scenario regarding nutritive values means full nutritional security, easy growing 
in poor resources, conditions/situations, resilient to climate change, gluten free healthy foods; therefore, 
these crops are the future crops.
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A. INTRODUCTION

Millets, the name derived from the world mil or thousands referring large number of grains can be 
produced by one seed. Millets, a group of highly variable small-seeded grasses are known as Nutri-cereals 
as they provide most of the nutrients required for normal functioning of human body. Nutri-cereals or 
millets are widely grown around the world for fodder and human food. Millets are traditional grains, grown 
and consumed in the Indian subcontinent from the past more than 5000 years. Millets are small grained, 
annual, warm weather cereals and are one of the oldest foods known to humanity. Most of the millets are 
native of India. In general Nutri-cereals are rain-fed crops and are highly tolerant to drought and other 
extreme weather conditions. They are having low requirements of water and fertility as compared to other 
popular cereals but with the development of nutrient responsive genotypes, they also respond irrigated 
and high nutrient management condition. Millets are cultivated with low chemical inputs, making them 
mostly organic and environment friendly. As an assured source of income, these crops offer a better role 
during distress environment. During drought condition, these crops help in generating employment in 
low rainfall areas where other alternative crops are limited and these crops are used as a contingent crop. 
Different nutri-cereals are as under (Table 1):
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Table 1. NOMENCLATURE OF NUTRI CEREALS

S. No. Common name Botanical name Local name (Hindi)

Major Millets

1 Sorghum Sorghum bicolor (L.) Jowar

2 Pearl millet Pennisetum glaucum (L.) Bajra

3 Finger millet Eleusine coracana (L.) Ragi/Mandu

Small millets

4 Barnyard millet Echinochloa frumentacea (L.) Sanwa/Jhangora

5 Proso millet Panicum miliaceum (L.) Cheena

6 Foxtail millet Setaria italica Kakun/Kangni

7 Kodo millet Paspalum scrobiculatum (L.) Kodo

8 Little millet Panicum sumatrense Kutki

Lesser known millets

9 Brown top millet Brachiaria ramose (L.) -

10 Crap millet Digitaria cruciata -

Extinct millet

11 Jobs tear millet Coix lacryma (L.) -

Pseudo millet

12 Amaranth Amaranthus cruentus Chaulai

13 Buck wheat Fagopyrum esculentum & F.tataricum (L.) Kuttu

A 1.CROP SCENARIO
Globally, India ranks 1st position in area coverage under millets followed by Sudan and Nigeria. Similarly, the 
country holds 1st position in millets production in the world followed by USA and Nigeria. These are crops 
of semi-arid tropics of Asia and Africa (especially in India, Mali, Nigeria and Niger). In India it is cultivated in 
an area of 12186.92 thousand ha with the production 13967.14 thousand tones and productivity 1146 kg/
ha (Table 1). The most widely grown millet is pearl millet followed with jowar. Finger millet, proso millet, 
and foxtail millet are also important crop species and are a source of food, feed and fodder, grown from sea 
level to mid hills right from Tamil Nadu in the South to Uttarakhand in the North, and Gujarat in the West 
to Arunachal Pradesh in the Northeast. These crops are cultivated in a variety of agro-ecological conditions 
like, plains, coast and hills as well as in diverse soils and varying rain-fall. These crops are indispensable in 
tribal and hill agriculture where crop substitution is difϐicult. More than 90% nutri- cereals are produced 
in Rajasthan, Maharashtra, Karnataka, Uttar Pradesh, Madhya Pradesh, Gujarat, Haryana, Tamil Nadu and 
Andhra Pradesh, States. The major nutri-millets growing states are given in table 2.
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Table 1.  AREA, PRODUCTION AND YIELD OF NUTRI CEREALS IN INDIA

Unit: Area (A) in Lakh ha,                              Production (P) in Lakh tones,                              Yield (Y) in Kg/ha

Year
Sorghum Bajra Ragi Small millet Total Millets

A P Y A P Y A P Y A P Y A P Y

2014-15 61.62 54.45 884 73.18 91.84 1255 12.08 20.61 1706 5.90 3.86 654 152.78 170.76 1118

2015-16 60.77 42.38 697 71.29 80.67 1132 11.38 18.22 1601 6.50 3.91 602 149.94 145.18 969

2016-17 56.24 45.68 812 74.59 97.30 1305 10.16 13.85 1363 6.19 4.42 714 147.18 161.25 1096

2017-18 50.24 48.03 956 74.81 92.09 1231 11.94 19.85 1662 5.46 4.39 804 142.45 164.36 1154

2018-19* 38.41 37.61 979 69.31 86.12 1243 9.17 12.22 1332 4.98 3.72 747 121.87 139.67 1146

* 4th advance estimates.

Table 2. MAJOR GROWING STATES OF NUTRI CEREALS MILLETS  2018 19*

S.No. Crop State Area (Lakh ha) Production(Lakh tones) Yield(Kg/ha)

1 SORGHUM

Maharashtra 13.96 8.61 617

Karnataka 8.65 9.07 1047

Rajasthan 5.64 4.70 832

Tamil Nadu 3.85 4.88 1268

Andhra Pradesh 1.56 3.53 2266

Uttar Pradesh 1.47 1.83 1247

Madhya Pradesh 1.38 3.06 2218

All India 38.41 37.61 979

2 PEARL 
MILLET

Rajasthan 41.80 38.08 911

Uttar Pradesh 8.77 17.79 2029

Maharashtra 5.04 3.14 623

Haryana 4.25 8.78 2068

Gujarat 3.96 8.32 2101

Madhya Pradesh 2.56 6.29 2458

Karnataka 1.93 1.84 954

All India 69.31 86.12 1243



21

S.No. Crop State Area (Lakh ha) Production(Lakh tones) Yield(Kg/ha)

3 FINGER 
MILLET

Karnataka 5.48 7.03 1282

Uttrakhand 0.92 1.10 1194

Maharashtra 0.80 0.85 1062

Tamil Nadu 0.75 2.16 2900

All India 9.17 12.22 1332

4 SMALL 
MILLETS

Madhya Pradesh 1.39 1.12 806

Chhattisgarh 0.86 0.29 332

Uttrakhand 0.57 0.70 1228

Maharashtra 0.47 0.22 463

Odisha 0.33 0.17 518

Tamil Nadu 0.23 0.29 1237

All India 4.98 3.72 747

* 4th advance estimates.

A 2. NUTRIǧCEREALS FOR FOOD AND NUTRITIONAL SECURITY

Millions of people around the world suffer from hidden hunger of micronutrient. Sometimes they don’t get 
enough food to survive or they do not get enough micronutrients required to lead healthy and productive 
lives from the foods they eat. Though, the cases of hunger in India are rare but malnutrition, especially 
among children and women, is widespread, acute and even alarming. Most commonly observed deϐiciencies 
in unbalanced diet are iron (Fe), zinc (Zn), calcium (Ca), etc. Traditionally, we consume various varieties 
of coarse grain. Millets supposed to be poor man’s crops for long, have remained neglected with respect 
to their appropriate position in the commercialized food system. With increasing concerns about food 
& nutritional security, adverse weather & soil conditions, need for increasing food production per unit 
resource investment, there is an urgent need to produce millet for an ever increasing population. Due to 
higher nutritive value, nutri- cereals have good prospects of penetrating the food baskets of a wider range 
of consumers, both rural & urban and poor & rich in the country. 

A 3. NUTRITIONAL VALUE

These are known to be the oldest foods to the humanity. These are highly nutritious, non-glutinous and 
non acid forming foods having nutritional and health promoting properties especially the high ϐiber 
content. Millets contain major and minor nutrients in good amount along with dietary ϐibre. These are 
nutritional power house, high in proteins, dietary ϐibre, Vitamin B complex, essential amino acids, folic 
acid & Vitamin E and are high in minerals such as Iron, Magnesium, Copper, Phosphorous, Zinc, Calcium 
and Potassium. Their nutritional and health beneϐits have created a demand surge for a variety of millets. 
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The millets contain 7-12% protein, 2-5% fat, 65-75% carbohydrates and 15-20% dietary ϐiber (Table 3). 
The essential amino acid proϐile of the millet protein is better than various cereals such as maize. Millets 
contain fewer cross-linked prolamins, which may be an additional factor contributing to higher digestibility 
of the millet proteins. Similar to cereal proteins, the millet proteins are poor sources of lysine, but they 
complement well with lysine-rich vegetables (leguminous) and animal proteins which form nutritionally 
balanced composites of high biological value. Millets are more nutritious compared to ϐine cereals. Small 
millets are good source of phosphorous and iron. Millets contributes to antioxidant activity with phytates, 
polyphenols, tannins, anthocyanins, phytosterols and pinacosanols present in it having important role in 
aging and metabolic diseases. Now bio-fortiϐied varieties are also available which are rich in iron and zinc 
eg. pearl millet varieties MH 2173 (83 ppm iron & 46 ppm zinc) & MH 2174 (84 ppm iron & 41 ppm zinc). 
The grain is processed and consumed in traditional way and almost the entire produce is utilized at the 
farm/village level. In spite of superior nutritive value of grains, their use is conϐined more to the rural areas 
and very little to urban markets. 

Table 3 NUTRITIONAL COMPOSITION OF NUTRI CEREALS AND FINE CEREALS PER 100 G EDIBLE 
PORTION

Crop Protein
(g) 

Carbohydra 
tes (g) 

Total Fat
(g) 

Total 
Dietary 
ibre (g) 

Mineral 
matter (g) 

Calcium
(mg) 

Phospho 
rus (mg) 

Sorghum 9.97±0.43 67.68±1.03 1.73±0.31 10.22±0.49 1.39±0.34 27.60±3.71 274±35.7 

Pearl millet 10.96±0.26 61.78±0.85 5.43±0.64 11.49±0.62 1.37±0.17 27.35±2.16 289±25.3 

Finger millet 7.16±0.63 66.82±0.73 1.92±0.14 11.18±1.14 2.04±0.34 364±58.0 210±58.4 

Little millet 10.13±0.45 65.55±1.29 3.89±0.35 7.72±0.92 1.34±0.16 16.06±1.54 130±27.5 

Foxtail millet 8.92±1.09 66.19±1.19 2.55±0.13 6.39±0.60 1.72±0.27 15.27±1.28 101±5.2 

Wheat, whole 10.59±0.60 64.72±1.74 1.47±0.05 11.23±0.77 1.42±0.19 39.36±5.65 110±9.8 

Rice, raw, brown 9.16±0.75 74.80±0.85 1.24±0.08 4.43±0.54 1.04±0.18 10.93±1.79 267±64.9 

A 4. NUTRIǧMILLETS AND HUMAN HEALTH

Millets are gluten free and can be a substitute for wheat or gluten containing grains for celiac patients. Act as 
a pro-biotic feeding for micro-ϐlora in our inner ecosystem. High dietary ϐibre provides hunger satisfaction 
and helps to reduce obesity. Reduce the risk of diabetes and cardio vascular diseases. Beneϐicial in treating 
and preventing gall stones and stomach ulcer. Reduce anemia, liver disorder and asthma.Its hypo-allergic 
properties help to prevent allergic reactions.It hydrates our colon to keep us from being constipated.
Reduce the risk of Type II diabetes.Rich in anti oxidants and hence reduce oxidative stress.Reduce the 
occurrence of hypertension.Millets are anti acidic.Effective in reducing blood pressure.Reduce the risk of 
gastro-intestinal conditions like gastric ulcers or colon cancer. Eliminate problems like constipation, excess 
gas, bloating and cramping.Niacin in millet helps to lower down cholesterol. 
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A 5. NUTRIǧCEREALS FOR FEED AND FODDER

 Millets play an important role in feed and fodder security for livestock or in other words we can’t think 
about proper supply of feed and fodder to the livestock without millets.  

A 6. ECOǧFRIENDLY NATURE
Further, being C4 plant, these crops have low water requirement, wider adaptability to varied 

ecologists/climate, environment friendly with low consumption of pesticides, best suited for contingency 
planning with larger stake of small and marginal farmers. 

B. CONSTRAINTS IN NUTRIǧCEREALS PRODUCTION

In spite of great importance of Nutri-cereals in human diet, cattle feed and Indian economy, the production 
has not been yet increased as per expectation. Though, there are so many reasons of low productivity of 
millets but the important are as follows:

B 1. RAINǧFED CULTIVATION 

In general millets are cultivated in rain-fed condition. Water stress at critical stages results poor yields or 
sometimes no yield.

B 2. UNFAVORABLE WEATHER CONDITIONS

Rains immediately after sowing adversely affect the germination of millets. In the same way rains at the 
time of maturity also cause signiϐicant losses. Continuous rains do not allow performing intercultural 
operations on time. Low rain-fall again affects the crop badly.

B 3. SEED CONSTRAINTS

Though, a number of improved varieties are available in pulses, but it is also true that there is lack of bio-
fortiϐied, climate resilient varieties, resistant to biotic and abiotic stresses. Till date, the seed replacement 
rate is not as per expectations, resulting use of poor quality seed. Though, private player are there in seed 
production but high rates of hybrids and poor economic condition of farmers are also some of the reasons 
due to which cultivators are unable to use improved seeds of millets. 

B 4. AGRONOMIC CONSTRAINTS

Though, sowing of millets is on the priority but every agronomic operation is important in any crop 
production. In case of regular rains or scarcity of labours so many times farmers are not able to adopt 
inter-culture operations well on time, results in low yield. Maintenance of required plant population is 
necessary for the desired crop production. So many times farmers go for broad casting method for sowing 
(most commonly used in western Rajasthan), results either excess or low plant population and in both the 
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conditions we have to compromise with the productivity of the crop. In case of excess plant population 
there will be competition among the plants for light and water, whereas, in case of low rain-fall, productivity 
will be less due to per plant yield. Due to intensive cultivation, the soils become nutrient deϐicient so in such 
condition also we have to face low productivity of millets. It is also true that there is deϐiciency in zinc, 
sulphur, iron, boron and molybdenum in some of the areas, results in low yield of millets.

B 5. PLANT PROTECTION CONSTRAINTS

Now a day the biotic stresses are a big challenge in millets cultivation also. Millets are attacked by so 
many diseases, nematodes and insect-pests causing heavy losses to the yield. Due to their poor economic 
condition and improper knowledge, farmers are unable to adopt proper plant protection measures, results 
in low yields.

B 6. POST HARVEST LOSSES

Post harvest losses are big challenge in all the agricultural products. Storage without proper drying & 
cleaning, improper/insufϐicient storage facility, lack of proper care during storage, results in heavy loss of 
the produce by insects, birds and rats. The post harvest losses are also due to lack of scientiϐic post harvest 
management system. In such condition farmers are compelled to sell their produce to the middleman at 
low price, discourage the farmers to grow millets.

B 7. LACK OF VALUE ADDITION 

Though, the value addition of millets is started but till date lack of awareness about value addition among 
the rural cultivators is again major constraint in millet production. Till date the value addition is very 
limited or negligible.

B 8. INSUFFICIENTEXTENSION SERVICES

Lack of initiative of extension personnel, lack of exposure of farmers to improved technologies and poor 
interface among state departments of agriculture, research organization and private agencies also play an 
important role in low yields of millets. Till date there is wide extension gap between research institutes 
and farmers ϐields. Till date extension services are not sufϐicient to transfer the technology generated by 
our scientists. Unless the scientiϐic technology is transferred to the farmers through demonstrations, kisan 
mela, media, audio-visual aids or by any method, it is quite impossible to enhance the crop production 
up to desired level. There is an urgent need to strengthen our extension services to transfer the latest 
technologies without any delay.

B 9. SOCIO ECONOMIC REASONS

The demand of nutri-cereals is also declined due to husband and wife jobs, easily availability of rice and 
wheat on subsidized rate through PDS. Due to poor economic condition of the farmers and insufϐicient 
credit facilities, farmers are unable to purchase quality seed, implements, fertilizers and chemicals. The 
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farmers are not able to develop their own irrigation system, not aware with latest scientiϐic knowledge 
about cultivation, results in low productivity of millets. Farmers are also unable to hold their produce for a 
longer time, and bounded to sell their produce in low rates, also results to discourage crop cultivation.

B 10. FLUCTUATING AND LOW RATES IN MARKET

Though, minimum support price is declared by the government but in lack of full proof procurement policy 
farmers are bound to sell their produce in the market. In general these crops are less remunerative than 
other cereals like wheat, rice maize etc. The market prices are low and ϐluctuating, results to discourage 
the farmers for millets cultivation.

B 11. DEGRADATION OF QUALITY

The quality of millets degrades faster than pulses and other cereals so farmers are bounded to sell their 
produce maybe on lower rates, results in ϐinancial loss, so many times, results to discourage the farmers 
for cultivation. 

B 12. CLIMATE CHANGE

Unpredictable weather condition coupled with temperature extremities (both high and low) adversely 
affecting reproductive phase and grain ϐilling in almost all crops and also widening the scopes of spreading 
diseases and insect-pests in more disastrous form. Uncertain rainfall also results in low yields of millets in 
the country.

B 13.POLICY ISSUES

Unorganized market, absence of assured procurement on MSP and poor availability if inputs like seed; fertilizer, 
micro-nutrients etc. at proper time and place, at nominal rates and insuf icient infrastructure facilities are 
some of the policy issues responsible for low yields of millets.

B 14. GREEN REVOLUTION

Food grain shortages in mid-sixties, green revolution and changes in the infrastructures and incentives 
including input supplies and price support systems in favour of major cereals altered the traditional 
cropping pattern against millets. Due to Green revolution the emphasis was given to rice and wheat due to 
high yield potential and high input responsive genotypes. 

B 15. IMPROVEMENT IN IRRIGATION FACILITIES

 Improvement in irrigation facilities is also one of the reasons for decrease in area under millets. 
In general millets are rain-fed crops so due to improvement in irrigation facilities the area was decreased 
under these crops.   
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B 16. SHIFTING OF CROPS

Due to the change in rain-fall pattern and availability of early maturing varieties of pulses also results to 
decrease in the area under cultivation of nutri-cereals. 

B 17.  FOOD HABITS

The demand of nutri-cereals is also declined due to change in food habits, advent of fast food chains and 
ready-to-eat food products and the longer time required for Nutri-Cereals food preparation as compared 
to ϐine cereals such as rice and wheat. 

C. STRATEGIES FOR IMPROVING NUTRIǧCEREALS PRODUCTION

To overcome the targeted hunger, human health and to mitigate the effect of climate change in long run, 
there is an urgent need to promote the production of millets in the country.In general the production of 
Nutri-cereals is less than the research/demonstration yield. To improve the production of millets there are 
two ways either by horizontal (enhancement in area) or vertical (increase in productivity), though, there is 
limited scope for horizontal improvement so we have to think for vertical improvement means to increase 
in the productivity. The major strategies are as follows:

C 1. ADDITIONAL AREA UNDER MILLETS

With the development of high yielding bio-fortiϐied varieties/hybrid of millets and nutritional security of 
the country we have to pay attention on expansion of area of millets.  Expansion in area under Nutri-cereals 
is limited due to cultivation of more remunarative/high input responsive crops or increasing demand of 
land for non agricultural purposes, though, some expansion is possible through cultivation in spring and 
summer cultivation or intercropping with pulses. 

C 2.IMPROVED VARIETIES AND IMPROVEMENT IN SEED REPLACEMENT RATE

Increase in the productivity is the only viable option for enhancing production of Nutri-cereals and seed 
is the key input in any crop production. Without quality seed it is very difϐicult to achieve targeted yield 
or in other words we cannot think about crop production. The investment on other inputs like irrigation, 
weeding, plant protection, harvesting etc. is useful only if quality seed is used for sowing. The genotypes 
are sensitive to weather and soil conditions so only recommended varieties should be used for sowing. 
Popularization of high yielding bio-fortiϐied varieties/hybrids resistant to biotic and abiotic stresses is 
again an important factor which should be taken care for higher productivity. 

C 3.AGRONOMIC MANAGEMENT

Agronomic management is essential for higher productivity of millets. Timey of sowing, desired plant 
population, nutrient management, weed management etc. inϐluences the production greatly. For better 
production all the agronomical practices should be done well in time. 
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C 3.A.TIME OF SOWING

Time of sowing is an important input in crop production. Sowing should be done well on time. Late and 
early sowing invites the damage to the crop.

C 3.B. PLANT POPULATION

Now a day lower plant population has emerges as a major constraint in crop production. In general plant 
population is not maintained at farmer’s ϐield especially in rain-fed, results in low yields. Better yields can 
be obtained by optimum plant population only. 

C 3.C. LINE SOWING

Line sowing is beneϐicial in comparison to broadcasting to maintain the plant population. Line to line and 
plant to plant distance is again very important. For better production distance between rows and plants 
should be maintained properly. 

C 3.D.NUTRIENT MANAGEMENT

Use of recommended dose of fertilizer and manure is essential for better crop production. The recommended 
dose of fertilizer (NPK) helps in enhancing production. Perfect placement of fertilizer and manure is again 
very important. The fertilizers should be placed in the root zone of the plant so that fertilizer may not loss 
through leaching and plant may take the nutrients easily.

C 3.E. WEED MANAGEMENT

Weeds compete for space, moisture, sunlight, nutrient etc. with main crop and results in low yields. 
Weeds can be controlled mechanically and chemically. Pre-emergence and post-emergence application of 
weedicides also helps equally as mechanical weed control.

C 3.F. WATER MANAGEMENT

If irrigation facilities are available application of life saving irrigation will also help in improving pulse 
production in the state. 

C 4. CROP PROTECTION

Pulses affects badly by diseases & insect-pests causing great loss to the crops. Proper management/control 
measures should be taken for rising of crop and during post harvest. To overcome seed or soil borne 
diseases and insect-pest damage, seed should be treated with required chemical. A little investment on 
seed treatment enhances productivity up to great extent. Proper seed treatment is helpful to overcome 
diseases & insect-pests. To overcome the incidence of biotic stresses in standing crop adoption of proper 
and timely plant protection measures are important. Absence or delay in plant protection may cause great 
losses to the yield.  
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C 5.MINIMUM SUPPORT PRICE ȍMSPȎ AND PROCUREMENT 

Timely announcement of practicable minimum support price with assured procurement will help in 
increasing production of millets. Furthermore, farmers should be encouraged for millets production by 
reasonably increasing the MSP time to time for nutritional and food security of specially the rural/poor 
population of the country. 

C 6. POLICY SUPPORT

Policy support for timely supply of input on nominal rates at desired place, easy credit facility and assured 
marketing will be helpful in increasing millets production. Practically viable crop insurance is again very 
important and will be helpful in improving production.Development of organized markets for promotion 
of export will be helpful in improving production in the country.

C 7.AVAILABILITY OF FARM MACHINES 

Improvement in availability of farm machines will be helpful in improving millets production in the country. 
For agricultural operations proper implement or machinery should be made available to the farmers at 
reasonable price/rent to improve their working efϐiciency. This will deϐinitely encourage the cultivators to 
grow millets.

C 8. IMPROVEMENT IN EXTENSION SERVICES 

Extension agencies play a key role in agricultural production and its quality both. It is well known fact 
that till date the technology developed by the scientists has not reached to the cultivator’s ϐield, means 
the dissemination of technology is very poor. In fact we are very much serious in developing the varieties/
technologies but it will be fruitful only when it reaches to the farmer’s ϐield. Strengthening of our extension 
workers is very essential for desired production and productivity or to narrow down the gap between the 
potential yield and actual yield of the crop. Proper and timely training of extension workers and farmers 
before sowing of crop, perfect ϐield demonstrations and ϐield days are again equally important to improve 
the production and productivity of the crop as Field demonstrations or FLDs are most effective tool for 
transfer of newly developed technologies to enhance the productivity or to minimize the yield gaps of these 
crops.

C 9.IMPROVEMENT IN SOCIOǧECONOMIC STATUS OF THE FARMERS

It is very sad that a country like India, which is known by its villages, the socio-economic status of its 
farmers is very poor. For a developing country of 21st century it is very essential to improve the socio-
economic status of its back bone “The Farmer” through government support, maybe through subsidized 
inputs (like seed, fertilizer, chemicals, implements, electricity charges, irrigation system, irrigation charges 
of canal water etc.), remunerative rates of the produce with assured procurement, easy & low interest 
ϐinance facility, road network to mandies for transportation of the produce, hygienic living condition, health 
facilities and proper education to their children. This will deϐinitely improve the millets production in the 
country.  
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C 10.STRENGTHENING OF RESEARCH  

To enhance the millets production and productivity in the country more funds should be made available for 
research. This will help to generate the climate resilient varieties and production and protection technology 
according to the requirement of a speciϐic region, climate or soil type.

C 11.IMPROVEMENT IN POST HARVEST TECHNOLOGY

Besides losses during harvesting, transportation and threshing, millets encounter insect-pest damage 
during storage, marketing and up to consumption of the produce. To overcome post harvest losses our 
government or other organization should come forward to provide low cost storage facilities to the farmers 
at nominal rates so that the farmers may put their produce safely up to a desired time. A mass awareness 
programme to educate farmers on scientiϐic storage can also check the post harvest losses up to great 
extent. There is an urgent need to develop post harvest technologies to promote on-farm processing of the 
produce. 

C 12. VALUE ADDITION

Though, some of the agencies and Self help groups are working in the direction of value addition but till 
date the efforts are as satisfactory. Through value addition we will be able to improve the quality of the 
produce which will ultimately help the farmers in the shape of more remuneration of the produce. With 
the help of government support in the shape of more research/training/MOU with some exporter/value 
addition & marketing in Cooperative manner will be helpful in improving millets production. Deϐinitely, 
through value addition we will be able to create more demand of millets which will be ultimately helpful in 
enhancing the millets production in the country.  

D. FUTURE PROSPECTUS OF NUTRIǧMILLETS
Now a day when we are facing ill effects of increasing population on agriculture, climate change and 
increasing awareness about health, there is an urgent need to switch on millet cultivation in scientiϐic way 
to improve production and productivity of nutri-cereals. Deϐinitely, nutri-cereals are the only answer as:

Natural resources are erasing day by day in our country and millets are in general low input crops.  

Our soils are degrading day by day and millets can be cultivated easily on these soils with limited  
resources.

Rainfall pattern is erratic & uneven and millets are the crops require less water. 

We are facing hazardous effect of the chemicals on our environment, whereas, being eco-friendly  
millets require very less amount of chemicals for their cultivation in comparison to other cereals.  

Till date we are facing the problem of malnutrition and nutri-cereals are able to provide most of the  
nutrients required for normal functioning of human body. 
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Health consciousness is also increasing day by day in our country and nutri-cereals or millets are able  
to supply nutrients for overall development of body.

Cheapest source of supply of required nutrients to the human body. 

Millets are also able to overcome so many serious diseases. 

Only option to supply food, feed and fodder to a vast area with low fertility soils and limited rainfall. 

100% transfer of technology will be helpful in increasing the production of millets in the country. 

Government initiative through different schemes also supports to increase the millets production in  
the country. 

Increase in MSP again supports the millet cultivation in the country. 

Value addition may open the door of prosperity to the farmers if implemented seriously. 

E. STEPS TAKEN BY GOVTERNMENT FOR PROMOTION OF                     
NUTRIǧCEREALS

Looking to the importance of millets to overcome the targeted hunger and mitigate the effect of climate 
change millets were promoted during 2011-12 to 2013-14 under the programme of Initiative for 
Nutritional Security through Intensive Millets Promotion (INSIMP) – as a sub scheme of RKVY and 
then merged as component of National Food Security Mission (NFSM) as NFSM-Coarse Cereals from the 
year 2014-15. Later, a programme on development of Millets is being implemented from the year 1 April, 
2018 by the Government of India named as NFSM-Nutri Cereals under NFSM to promote the cultivation 
of millets in 202 Districts of 14 States (Andhra Pradesh, Chhattisgarh, Gujarat, Haryana, Karnataka, MP, 
Maharashtra, Odisha, Rajasthan, TN, Talangana, UP, Uttarakhand & West Bengal) (Table 4) along with two 
hill states (Himachal Pradesh and Jammu and Kashmir) and 8 North Eastern States (Arunachal Pradesh, 
Assam, Meghalaya, Manipur, Mizoram, Nagaland, Sikkim & Tripura). The districts having more than 10000 
ha area under Jowar & Bajra, 5000 ha area under Ragi and 2000 ha area under Small millets has been 
identiϐied except hilly/NE States. NFSM–Nutri Cereals was implemented with the objectives, increasing 
the production & productivity of nutri-cereals, restoring soil fertility & productivity at the individual farm 
level, enhancing farm level economy and enhancing post harvest value addition for better price realization 
to the farmers through efϐicient market linkages. Under NFSM-Nutri-Cereals, the interventions like Cluster 
Demonstrations, seed minikits, seed production & distribution, INM, IPM, etc are covered. In addition to 
this, Seed hubs, Breeder Seed Production, Cluster FLDs, Centre of Excellence, FPOs are being promoted 
under the programme (Table 5, 6). 
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Table 4 STATES AND NO. OF DISTRICTS COVERED UNDER NFSM NUTRI CEREALS

S.No States/No. of districts 
covered 

No. of Districts covered under NFSM-Nutri cereals 

Sorghum Pearl millet Finger millet Small millets

1 Andhra Pradesh/07 05 01 02 04 

2 Chhatishgarh/10 - - - 10 

3 Gujarat/19 04 14 02 - 

4 Haryana/09 02 09 - - 

5 Karnataka/25 15 07 13 05 

6 Madhya Pradesh/24 09 04 - 15 

7 Maharashtra/26 23 11 07 - 

8 Odisha/06 - - 05 02 

9 Rajasthan/23 10 21 - - 

10 Tamil Nadu/15 11 02 05 - 

11 Telangana/04 04 - - - 

12 Uttar Pradesh/24 05 19 - 01 

13 Uttrakhand/09 - - 09 06 

14 West Bengal/01 - - 01 (Darjeeling) - 

14 States/202 Districts 88 districts /
10 states 

88 districts 
/09 states

44 districts 
/08 states

43 districts /07 
states

Table 5 : APPROVED INTERVENTIONS OF NFSM NUTRI CEREALS

S.No. Interventions Pattern of Assistance 

1 FLD/Cluster demonstrations @Rs. 6,000/ha 

2 Seed Distribution @Rs. 30/Kg for less than 10 year old and Rs. 15/Kg 
for more than 10 year varieties. Hybrid @ Rs. 100/Kg 

3 Seed Production @Rs.30/kg 

4 INM- (Micro-nutrient & bio fertilizers) @Rs.500/ha 

5 IPM- Agro chemicals/weedicides/
bio-agent 

@Rs. 500/ha 

6 Farm implement
(Manual Sprayer) 

@Rs. 600/Unit for SC/ST/Women/Small & Marginal 
Farmers, @Rs. 500/Unit for other Farmers 



32

S.No. Interventions Pattern of Assistance 

7 Water Application tools
(Sprinkler) 

@Rs.10,000/ha or 50% of the cost whichever is less 

8 Capacity building of farmers  Cropping system based training
@Rs.14,000/training (4 Session) 

9 Local Initiatives  As per State need (25% of total budget allocation) 

10 Creation of Seed Hubs/
Breeder seed production 

100% GoI Share 

11 Aid for centre of Excellences 

12 Organizations of Event /
Workshop/Publicity 

13 Formation of FPOs in Cluster areas/ 
creation of processing unit for FPOs 

Table 6: APPROVED SPECIAL INITIATIVE

S.No. Initiative Proposed Outcome

1 Breeder seed production 
(18 centres) Additional breeder seed production and seed hubs of millets 

would provide more quality seed of HYVs to farmers. Millet seed 
replacement by HYVs is expected to enhance yield by at least          
15-25% based on the outcome of on-farm demonstrations which 
will lead higher marketed surplus augmenting farmers income.

2 Establishment of seed hubs
(19 Sanctioned & 25 under 
seed production)

3 Development of National 
database

Development of database is very crucial for planning, policy 
making and grades and standards will help in trade on long run 
and will prevent adulteration.

4 Comprehensive proϐiling of 
millets & bioavailability

Evidences on nutritional proϐiling will help in labelling and 
demand for millets cultivation when coupled with awareness.

5 Shelf life enhancement Higher shelf life is crucial for commercialisation. Even at farmers 
level avoids distress sale and enhances farmers income.

6 National referral lab on 
nutri-cereals

Through proper selection of cultivars with superior nutrition 
helps in preventing adulteration of millet products and 
indiscriminate processing of millets.

7 National/International Year 
of Millets

2018 was declared as National Year of Millets, • 
FAO has considered 2023asInternational Year of Millets• 
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E 1 CENTRE OF EXCELLENCES ON NUTRIǧCEREALS

Government of India established Centre of Excellences on Nutri-cereals under NFSM to develop the recipe, 
value addition of nutri-rich produce, as well as training of entrepreneurs for commercialization and creation 
of consumption of these products. 

Three dedicated commodity-wise Centre of Excellence (CoE) has been operationalised. 

Indian Institute of Millet Research (IIMR), Hyderabad for Sorghum 

CCS Hisar Agriculture University, Hisar for Pearl Millet and  

University of Agriculture Sciences, UAS, Bangalore for Small Millets 

The main objectives of Centers of Excellence are

Capacity building of Scientists and masses through demonstrations and trainings on developed  
technologies and handling of equipments.

Training to entrepreneurs. 

Creation of awareness on nutritional superiority of millets. 

To facilitate market linkages between processors and producers for organized sale/delivery. 

Reϐinement and up scaling of already developed technologies of processing and value addition of  
millets.

E 2 FARMERS PRODUCER ORGANIZATION ȍFPOSȎ

Total number of FPOs functioning on nutri-cereals through SFAC is 71 and 29 FPOs are working on  
both Nutri-cereals & Pulses in the Country.

Six model FPOs allocated to ICAR-IIMR, Hyderabad for developing in different States. 

Main Objective of FPO is collectivization of producers, especially small and marginal farmers to  
address challenges of improved access to investment, technology,  input and market.

Aggregating small holders into FPOs proven pathway to improve bargaining power, move up value  
chains and improve access to technology, market.

These FPOs are  operational in the State of Andhra Pradesh, Gujarat, Karnataka, Madhya Pradesh,  
Maharashtra, Rajasthan, Tamil Nadu, Telangana, Uttar Pradesh etc. through SFAC.
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E 3 NATIONAL YEAR OF NUTRIǧCEREALS

Government has decided to declare 2018 as“National Year of Nutri-cereals” as millets are superior in 
terms of nutritive value, health beneϐits and to reduce the malnutrition. Further, these crops have low 
water requirements and are environment friendly. 

E 4 MINIMUM SUPPORT PRICE ȍMSPȎ 

The Government’s price policy for agricultural commodities seeks to ensure remunerative prices to growers 
for their produce with a view to encourage higher investment and production and to safeguard the interest 
of consumers by making available supplies at reasonable prices (Table 7). The price policy seeks to evolve 
a balanced and integrated price structure in the perspective of the overall needs of the economy. 

Table 7: MSP RS. PER QUINTAL  OF NUTRI CEREALS DURING 2015 16 TO 2019 20

Year
Jowar

Bajra Ragi
Hybrid Maldandi (Desi)

2015-16 1570 1590 1275 1650 

2016-17 1625 1650 1330 1725 

2017-18 1700 1725 1425 1900 

2018-19 2430 2450 1950 2897 

2019-20 2550 2570 2000 3150 

% Increase in MSP over 2015-16 62.4 61.6 56.8 90.9 

E 5 RESEARCH WORK ON NUTRIǧCEREALS TAKEN BY ICAR

All India Coordinated Crop Improvement Projects (AICRPs) on sorghum, pearl millet and small millets 
are functioning for agricultural research work.  Under these ACRIPs, various centres are located in the 
speciϐic zone across the country in ICAR/SAUs. A numbers of improved varieties/composites/hybrids have 
been developed which are resistant to biotic and abiotic stresses. Similarly a number of production and 
protection technologies are developed for its cultivation.  

E 6 INCLUSION OF NUTRIǧCEREALS UNDER INTEGRATED CHILD DEVELOPMENT SERVICES

As per the provisions under National Food Security Act enacted in 2013, food grains including millets 
are provided for preparation of meals under Supplementary Nutrition Programme of Aaganwadi services 
under the Umbrella of Integrated Child Development Services (ICDS) at subsidized rates through Public 
Distribution System. 
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E 7 INTERNATIONAL YEAR OF MILLETS

The proposal of Government of India for celebrating an International Year of Millets by UN was endorsed 
by FAO Council for 2023.

Deϐinitely the initiatives taken by the Government and support from ICAR, SAUs, State Government and 
the farmers will be helpful to improve the area, production and productivity of the nutri-cereals. By this 
way we will be able to contribute towards health security of the nation, avoid malnutrition among growing 
children and women of poor societies, improvement in economic condition of the farmer and GDP.

Challenges

Supply of Nutri-Cereals under PDS in addition to Rice and Wheat at cheaper price introduced in non- 
traditional areas of ϐine grain cereals.

Improvement in low shelf life grain and ϐlour of Nutri-Cereals. 

Enhancement of proϐitability and income of millet farmers. 

Generation of cost of cultivation/production for other Small Millets to facilitate CACP to arrive at MSP  
recommendation of these crops.

Declaration of MSP in respect of other Small Millets (Kangani/kakun, Cheena, Kodo, Sanwa/Jhangora,  
Kutki) on the basis of Ragi Small Millet (Rs.3150/qtl.) by using price differential method.

Creation of demand of Nutri-Cereals among the people. 

F. GOVT. INITIATIVES REQUIRED TO IMPROVE MILLETS PRODUCTION 

Strengthening research on development of climate resilient varieties for changed climate, value  
addition including bakery products, overcome post harvest losses especially during storage, self life 
enhancement etc. through ϐinancial support to the AICRP projects already working in the states.

Timely supply of seed and other inputs on reasonable price to easy reach of the farmer to narrow  
down the yield gap.

Implements maybe make available to the farmers on rental basis or custom hiring centres may be  
strengthened.

Facilities for primary and secondary processing on the door step of the farmers. 

Identiϐication of the areas engaged in organic production maybe due to uncertainty of the production  
and certiϐication of the same to promote export of grain as such or value added products for better 
price realization to the farmers through efϐicient market linkages. 
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Collaboration with exporters for the export of value added products. 

Improvement in storage facility through Government initiatives or construction of community storage  
on nominal charges.

Enhancing farm level economy. 

Mass campaign for health beneϐits awareness & value addition and organizing cooking festival/bakery  
products competition for new ideas/value added products.

Creation of marketing infrastructure.  

Inclusion of millets in mid day meal, ICDS, Public Distribution System etc.  

Supply of millets especially in the areas/societies affected with the problem of malnutrition. 

Identiϐication of surplus lands for cultivation of millets. 
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Millets are a groups of cereal food grain crops which are profusely seeding, adapted to cultivation over 
a range of tropical and subtropical climates, can be grown with very low inputs. These crops are climate 
resilient, hardy and dryland crops also termed as nutricereals which contribute substantially for food and 
nutritional security. Generally, these are rain fed crops grown in areas with low rainfall and thus resume 
greater importance for sustained agriculture and food security. 

All these millets are nutritionally rich, complete their life cycle in 2 to 4 months, adapting to the shorter 
cropping windows that facilitated wider adaption, shifting cultivation and withstanding nature’s unfore-
seen vagaries. Millets are especially drought tolerant and can perform well in areas receiving less than 
450 mm rainfall.  Data on scientific evidences for nutritional and health benefit of millets are now avail-
able,  even as consumers are actually finding that millets are superior nutritious cereals beneficial for 
human health. Investigations have shown that diets rich in millets, including whole grains are potentially 
protective against the non-communicable diseases like diabetes, cancer and cardiovascular diseases, due 
to protective effects of health promoting phytonutrients. Among millet crops, pearl millet occupies high-
est area followed by sorghum, finger millet and other small millets. These crops are grown for both grain 
and fodder purpose. Much of the grains are consumed at house hold levels and the rest goes for industrial 
uses including for poultry feed, food processing & breweries. Some quantities are also getting exported 
as seed, bird feed & processed food items. 
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B DAYAKAR RAO

C SANGAPPA
R MADHUSUDHANA 

B VENKATESH BHAT

STRATEGIES FOR MAINSTREAMING 
MILLETS FOR NUTRITION SECURITY 
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The government of India, realizing the importance of millets for the nation, has initiated multi-pronged 
strategy to comprehensively promote production and consumption of millets. The Indian government has 
declared 2018 as the ‘National Year of Millets’ and has ofϐicially grouped the millets under “nutricereals”. 
From 2018-19 onwards, a Sub-Mission of NFSM on millets (‘nutricereals’) has begun with an implementation 
span of ϐive years (up to 2022-23). This Sub-Mission is aimed at reaching the farmers in all millets growing 
states through training/demonstrations in improved production practices of producing millet crops, value 
addition, provision of seeds of improved varieties, establishment of processing clusters for small millets, 
R&D support for solving strategic issues, increasing awareness about health and nutritional beneϐits of 
millets in mass media, etc. for the next ϐive years. The objectives of the mission is to provide an inclusive 
and integrated development strategy that simultaneously addresses production, demand and research 
with market oriented approach. The strategy is to increase the production of nutricereals through area 
expansion and productivity enhancement in a sustainable manner in the identiϐied districts of the country, 
and enhancing the farm level economy to restore conϐidence amongst the farmers. This is envisaged through 
strengthening of millets seed supply systems and enhancing post-harvest value addition at farm gate for 
better price realization to farmers through efϐicient market linkages.

The mission on nutricereals is aimed at fulϐilling the sustainable development goals (SDG’s)  of ending 
hunger, achieve food security and improved nutrition and promote sustainable agriculture through the 
cultivation of nutricereals, end poverty in all its forms, provide good health and well-being for citizens and 
alleviate the adverse effects of climate change. 

APPROACH

To target the overall productivity enhancement, following programs and interventions in the targeted areas 
of 202 districts located in 14 states will be organized and adopted. Front line demonstrations and Intensive 
promotion of package of practices (crop production technologies) will be conducted on compact blocks in 
cluster approach. Distribution of seed of high yielding varieties (HYV) and hybrids will be implemented 
through distribution of seed mini-kits. Breeder seed production of HYVs and establishment of seed hubs 
for producing quality seeds will be supported.

PROJECTED NUTRICEREALS OUTPUT OVER 2022ǧ23

 During the ensuing ϐive years, the increase in estimated total production of all nutricereals is going to 
be 3.59 m. tonnes higher over the base year 2018-19 when the productivity gains alone are taken into 
consideration. While the area increase when computed with increased productivity, the production levels 
for the end year 2022-23 will be 31.74 m.tonnes. The difference in estimates can be attributed to area 
increase i.e. 10.86 m.tonnes.It means the production due to increase in area in coastal rice fallows, lands 
where water table has gone down, north-eastern and eastern India areas and the area enhanced due to 
diversiϐied uses in non-traditional belts etc.; is going to be three times contribution than that due to the 
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productivity enhancement envisaged (new improved cultivars, soil health improvement, shift from marginal 
lands to better lands under nutricereals cultivation due to better proϐits, crop management practices in 
adoption mode).

Table 1: Annual productivity trends across nutricereals for doubling farmers’ income

Crops

Current Level Yield Growth Targets

Yield 
(kg/ha)

CAGR 1996-
97 to 

2014-15

2017-18
(%change 

over 
2015-16)

2018-19
(Annual 
increase 

%)

2019-20
(Annual 
increase 

%)

2020-21
(Annual 
increase 

%)

2021-22
(Annual 
increase 

%)

2022-23
(Annual 
increase 

%)

Sorghum 884 -0.44% 900 (1.83) 950
(5.55)

1000
(5.25)

1050
(5.00)

1150
(9.5)

1200
(4.35)

Pearl 
millet

1255 2.62% 1275
(1.59)

1300
(1.96)

1350
(3.84)

1400
(3.70)

1425
(1.78)

1450
(1.75)

Finger 
millet

1706 1.47 1750
(2.58)

1775
(1.42)

1800
(1.40)

1850
(2.77)

1900
(2.70)

1925
(1.32)

Small 
Millets

654 2.04 750
(14.59)

775
(3.33)

800
(3.22)

820
(2.5)

850
(3.65)

875
(2.94)

Table 2: Dynamics of production estimates on different regimes of area and productivity of 
different nutricereals in the country during 2018-19 to 2022-23

Crop

Constant area with current 
productivity

Constant area with 
Increased productivity 

Increased area with 
Increased productivity

Area 
(M.ha) 

(TE)

Productivity 
(kg/ha)

Production 
(M. tones)

Area 
(M.ha)

Productivity 
(kg/ha)

Production 
(M. tones)

Area 
(M.ha)

Productivity 
(kg/ha)

Production 
(M. tones)

Jowar 5.9 900 5.10 5.9 1200 7.08 7.08 1200 8.50

Bajra 7.37 1275 9.4 7.37 1450 10.69 8.48 1450 12.30

Ragi 1.25 1750 2.19 1.25 1925 2.41 1.5 1925 2.89

Small 
 Millets 0.8 750 0.6 0.8 875 0.7 0.92 875 8.05

Total 15.32 1129 17.29 15.32 1362 20.88 17.98 1765 31.74
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Thus, the emphasis therefore, should be investment with dual focus on yield growth and area expansion 
simultaneously, in order to attain the objectives. In addition, post production value addition through 
interventions in primary processing and secondary processing with credible market linkages will go a 
long way in strengthening nutricereals value chain for the beneϐit of not only farmers income but also the 
nutritional security of the both rural and urban consumers. This addition coming from Nutricereals, would 
release pressure to some extent on paddy and wheat tracts.

The envisaged nutricereals output could be realized through area expansion through incentivisation of 
Nutri-Cereal cultivation, farm gate processing, support to farmer producer organizations, price support, 
crop insurance and the market assurance schemes and minimum support price being enhanced by 1.5 
times of cost of cultivation leading to price efϐiciency support. This support will trigger Nutricereals being 
cultivated in more area and enhanced production. It is also expected that awareness about nutricereals 
as health food till date has shown demand generation growing in geometric proportion and will trigger 
area expansion to harness enhanced production thus enabling better linkages of nutricereal production 
systems through value chains to markets for better price realization to farmer. In addition, the enhanced 
productivity augmentation will be enabled due to absorption of new high yielding varieties, better scientiϐic 
package of practices and technologies that enhance production efϐiciencies. Thus projected estimates could 
be realized in the given time frame with envisaged policies and incentives.

PRODUCTION AND UTILIZATION OF MILLETS IN INDIA

India is the largest producer and consumer of millets with maximum diversity in terms of types of millet 
crops grown and utilized for various purposes. Millet crops are grown in most of the states in regions 
characterized by low to moderate precipitation (200-800 mm rainfall). Major millet crops cultivated in 
India include sorghum (Sorghum bicolor), pearl millet (Pennisetum typhoides), ϐinger millet (Eleusine 
coracana) and small millets- comprising of foxtail millet (Setaria italica), little millet (Panicum miliare), 
kodo millet (Paspalum scrobiculatum), barnyard millet (Echinochloa frumentacea), proso millet (Panicum 
miliaceum), and brown top millet (Brachiaria ramosum), which are now termed nutricereals.

PRODUCTION OF MILLETS

Though traditionally millets have been produced and utilized mainly as staple food and source of fodder 
in the dryland agricultural communities, now they are recognized as food grains for nutrition and health, 
besides for their suitability for organic cultivation. India is the leading producer and consumer of millet 
crops and their products. A total of 16.7 m ton of millets food grains are produced in India from nearly 15.7 
m ha area, which constitutes 6 % of national food grain basket. Pearl millet is grown in about 7.7 million 
hectares yielding 9.1 million ton, followed by sorghum (6.1 m ha, yielding 5.3 m ton), ϐinger millet (1.2 m 
ha, yielding 1.9 m ton) and other millets (0.7 m ha yielding 0.4 m ton).

Though millets are one of the earliest grains to be cultivated and consumed, in the last 5-6 decades India 
has witnessed signiϐicant decrease in the area under the millets crops. However, the productivity (yield in 
kg/ha) of these crops has gradually gone up due to development and adoption of high yielding varieties 
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and improved production technologies. Among the states, during 2015-16, maximum area under millets 
was in Rajasthan (5 m ha; 87% under pearl millet) followed by Maharashtra (4 m ha, 75% under sorghum) 
and Karnataka (2 m ha, 54% under sorghum, 32% under ϐinger millet).

Area, production and yield of millet crops in India during 2016

Crop Area 
(000 ha)

Production 
(000 tons)

Yield
 (kg/ha)

Contribution to 
world production 

(%)
World 

Production rank

Barnyard millet 146.0 151.0 1034 99.9 1

Finger millet 1138.3 1822.0 1601 53.3 1

Foxtail millet 72.6 50.2 691 2.2 3

Kodo millet 200.0 84.2 419 100 1

Little millet 255.5 119.9 469 100 1

Pearl millet 7129.0 10280.0 1442 44.5 1

Proso millet 31.0 20.0 645 1.4 9

Sorghum 5650.0 4410.0 781 6.9 6

Source: Estimates based on data from Food and Agriculture Organization, United Nations & Directorate of 
Economics and Statistics, Department of Agriculture & Cooperation, Government of India.

State-wise estimates of area (000 ha) under 
millets (mean of ive years- 2011-12 to 2015-16) 
in India

Source: Estimated based on data from Department of Economics and Statistics, Government of India
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The main reasons for the decline in the cultivation of millets crops in India are - low remunerative returns 
from cultivation as compared to other competing crops, lack of input subsidies and price incentives, 
subsidized supply of ϐine cereals to public, and change in the consumer preferences. In spite of the reduced 
consumption of millets in the country, they are the very important food crops in niche areas of dry lands and 
hilly regions, for farming communities including tribal regions. Millets as staple foods also provide nutrient 
security and these are strategically important wherever they are grown and consumed. Kodo millet and 
little millet in Madhya Pradesh and Chhattisgarh, ϐinger millet in Orissa, Andhra Pradesh and Uttarakhand, 
barnyard millet in Uttarakhand and Tamil Nadu, among others, continue to be under cultivation and 
consumption by tribal communities.  

UTILIZATION OF MILLETS

Bulk of the millets produce is consumed in the farmer’s household and only 5-10% of production enters 
the commerce and this proportion is now gradually increasing. Millets are traditionally consumed as staple 
foods in the Indian diet in the form of unleavened bread and porridge. The dehulled grain of small millets 
is cooked like rice and eaten. They are also made into ϐlour, used for making puddings or cakes. Milled 
millets are further processed for various food uses such as ϐlakes, quick food cereals, ready to eat snacks, 
supplementary foods, extrusion cooking, malt based products, weaning foods, and more importantly health 
foods. Malting of ϐinger millet for food uses is in practice from time immemorial. Millets are being widely 
used for developing various value added products like biscuits, sweets, vermicelli, ready mixes and multi-
grain ϐlour. 

Multi-grain millet ϐlour, ϐlakes of sorghum and pearl millet, ϐinger millet malt, sorghum semolina and pasta, 
millets based breakfast cereals, millets-based regional snacks and fast foods, etc. are the commercially 
available millets products in India both in retail and online. More extrusion based and bakery products are 
in the ofϐing from different entrepreneurs. The ‘organic’ factor of millets is working in favour of uptake of 
these products in India, where gluten allergy issues are not so much present or ignored.

More data on levels of consumption, commerce, etc. are not available and mostly it is localized in the 
production belts as well as in some niche market areas in the growing states. Sprouted grains are also eaten 
as vegetable in some regions. Millets are known to substitute a portion of poultry feed whenever price of 
maize goes up. Some portion of the millets are also utilized in biscuit and brewing industries.

Millets form the major supplier of green and dry fodder in India and their role becomes important during 
the lean period of winter and summer months. About 20 to 60% of dry fodder supply in semi-arid area is 
dependent on sorghum and pearl millet. Finger millet and barnyard millet fodders possess high palatability 
and are also used for making hay or silage. Proso millet green plants are good fodders for cattle and 
horses.

In India, due to growing urban demand, several small and medium entrepreneurs have taken to value 
addition of millets and marketing in urban clusters and online kiosks. This is expected to reach a critical 
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mass in a couple of years beyond which farmers would be able to realize the beneϐits of accruing demand. 
Export of value added products of millet products has been in place and growing, though the portion is 
miniscule compared to the total of the food and agricultural exports. 

Developing the national marketing infrastructure is now underway - which is the most important step 
for the growth of millet industry, as 85% of the Indian farmers are small and marginal and resource poor.  
Development of co-operative millets marketing system will signiϐicantly enhance the millets producers’ 
bargaining power in the competitive market. Linking the Indian millets farmers with online marketing 
platforms like e-NAM, will be successful in helping the millet farmers realize better prices for their produce 
in the nation-wide market.

Other strategies for Sub-Mission on Nutricereals under NFSM: These include interventions for 
productivity enhancement, nutritional awareness creation, strengthening seed production and storage, 
farm gate processing facilities, strengthening of Centers of Excellence of value added products technologies, 
supporting entrepreneurship, training and business, R&D on nutricereals and establishing grades and 
standards of nutricereals. 

EXPECTED OUTCOMES

The income of nutricereals farmers doubled by 2022. 

Enhancing the production of Nutricereals from existing to 20 million tonnes by 2022. 

Promotion of 100 Farmers Producers Organization in Nutricereals by 2022. 

Increased domestic consumption of nutricereals by three folds. 

Value chain integration of small farmers and promotion of 500 small processing clusters and 100  
demonstrations cum processing clusters.

Establishment of 100 SMEs in nutricereals processing through technology commercialization. 

Establishment of National Referral Lab for nutricereals with major focus on validation for domestic  
as well as export marketing.

STRATEGIES FOR PROMOTION OF MILLETS

Millets constitute one of the oldest foods known to humanity, estimated to be under cultivation since 2500 
B.C.  Millets have been the stable diet and main source of income, dietary energy and protein for a billion 
people in arid and semi-arid tropics in the world.  The array of millets offers the range of grains, ϐlavours 
and textures suitable for a variety of cuisine and healthy consumption.  
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Millets contain substantially high amount of fat, ϐibre and minerals in comparison to cereals like wheat and 
rice, which have been categorized as ϐine cereals. The protein content in millets, namely, jowar (10.4%), 
bajra (11.6%), proso millet (12.5%), foxtail millet (12.3%) and barnyard millet (11.6%) is comparable 
with wheat (11.8%) and much higher than that of rice (6.8%). Though ϐinger millet contains lesser protein 
(7.3%), it is rich in mineral matter and calcium in comparison to wheat and rice. All the millets contain 
more ϐibre than ϐine cereals. Particularly, the small millets namely barnyard millet (14.7%), kodo millet 
(9.0%) little millet (8.6%) and foxtail millet (8.0%) are much richer in ϐibre in comparison to wheat (1.2) 
and rice (0.2%). 

In a way, India with one of the largest extent of arable land, a major part of which is under rainfed systems 
is capable of being the millet leader in the world.  Millets are low in gluten and glycaemic index, apart from 
being richer in calcium and various other nutrients which are essential for good human health. Now, that 
various non-communicable diseases like diabetes etc. have begun to afϐlict a larger section of the society, 
millets with low gluten character are emerging as healthy food substitutes. Interestingly, the decline in 
area and production of millets over the last three-four decades and consequential supply coincides with 
increasing market demand. From the perspective of farmers, it is a propitious situation for them to realize 
better prices on their produce. Unfortunately millets as of now are conϐined to less endowed cultivation 
tracts of the country. The landholdings where millets are cultivated are largely marginal and the farmers 
are generally small & marginal with poor access to capital and other production resources. They are also 
raised under rainfed systems with no assured source of irrigation exposing a good crop at its critical stage 
of production; cascading into lower yield. Further, having remained outside the pale of green revolution 
centric science & technology, the R&D too has largely by passed them causing outcomes that cannot 
compete with paddy, wheat & maize in terms of yield increases. The average yields of millets in India today 
is 1.1 tonnes per ha. in contrast to 2.5 tonnes per ha in case of rice, 3.2 tonnes per ha in case of wheat and 
2.7 tonnes of maize. The policy framework, particularly the marketing support by way of procurement 
has also bypassed the millets as poor cousins of wheat & paddy. The substantial decline in the quantum of 
production of millets over the decades has also dried up the open market channels. In sum, millets, once 
the principle staple crops of India, have been relegated as relatively forgotten crops.

Present Scenario: APY Data presented in Table 1 and 2 have shown that about 17.1 m tonnes of millets 
food grains are produced from nearly 15.9 m ha area, which constitutes around 7% of national food grain 
basket. Bajra is grown in about 7.9 million hectares yielding 9.4 million tons, followed by jowar (6.1 m ha, 
yielding 5.4 m ton) and ragi (1.1 m ha, yielding 1.8 m ton) and other millets (0.68 m ha yielding 0.41 m 
ton). These crops are grown for both grain and fodder purpose. Much of the grains are consumed at house 
hold levels and the rest goes for industrial uses including for poultry feed, food processing and breweries. 
Some quantities are also get exported as seed, bird feed and processed food items. At global level, India is 
the leading producer of millets producing 41% of bajra from 28% of global area under the crop and 7% of 
jowar from 13% of global area under the crop. Ragi, little millet and kodo millet are mostly grown in India, 
whereas maximum area under foxtail millet (4-5m ha) is in China and proso millet is grown in Eurasian 
countries.
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Table 1. Current area, production and productivity of Nutri-Cereals in India (2016-17)

Crop Area (000 ha) Production (000 tonnes) Yield (kg/ha)

Jowar 5129.5 4740.3 0925

Bajra 7469.4 9855.7 1320

Ragi 1046.5 1430.3 1367

Small Nutri-Cereals 0588.2 0436.4 0742

Total 14233.6 16462.7 -

Table 2. Seven yearly average (2011 to 2017) of area, production and Yield of Nutri-Cereals

Crop Area (000 ha) Production (000 tonnes) Yield (kg/ha)

Jowar 6142.71 5460.84 0898

Bajra 7915.79 9391.34 1192

Ragi 1167.91 1855.46 1583

Small Nutri-Cereals 0688.57 0418.37 0614

Total 15914.98 17126.01 -

PROJECTED NUTRIǧCEREALS OUTPUT OVER 2022ǧ23 ǧ DOUBLING FARMERS’ 
INCOME ȍDFIȎ PERIOD

 From the data presented in Table 3, it is evident that during the ensuing ϐive years, the increase in 
estimated total production of all Nutri-Cereals is going to be 3.59 m. tonnes over the base year 2018-19 
when the productivity gains alone are taken into consideration. While the area increase when computed 
with increased productivity, the production levels for the end year 2022-23 will be 31.74 m.tonnes. The 
difference in estimates can be attributed to area increase i.e. 10.86 m.tonnes. It means the production due 
to increase in area (increase in area in coastal rice fallows, lands where water table has gone down, NE 
and eastern India areas, the area enhanced due to diversiϐied uses in non-traditional belts, etc) is going 
to be three times contribution than that due to the productivity enhancement envisaged (new improved 
cultivars, soil health improvement, shift from marginal lands to better lands under Nutri-Cereal cultivation 
due to better proϐits, crop management practices in adoption mode).

Thus, the emphasis therefore, should be investment with dual focus on yield growth and area expansion 
simultaneously, in order to attain our objective. In addition, post production value addition through 
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interventions in primary processing and secondary processing with credible market linkages will go a 
long way in strengthening nutri-cereals value chain for the beneϐit of not only farmers income but also the 
nutritional security of the both rural and urban consumers alike in the country. This addition coming from 
Nutri-Cereals, would release pressure to some extent on paddy and wheat tracts.

Table 3. Annual productivity trends across Nutri-Cereals for doubling farmers’ income

Crops

Current Level Yield Growth Targets

Yield 
(kg/
ha)

CAGR 1996-
97 to 

2014-15

2017-18
(%change 

over 
2015-16)

2018-19
(Annual 

increase %)

2019-20
(Annual 

increase %)

2020-21
(Annual 
increase 

%)

2021-22
(Annual 

increase %)

2022-23
(Annual 

increase %)

Jowar 884 -0.44% 900 (1.83) 950
(5.55)

1000
(5.25)

1050
(5.00)

1150
(9.5)

1200
(4.35)

Bajra 1255 2.62% 1275
(1.59)

1300
(1.96)

1350
(3.84)

1400
(3.70)

1425
(1.78)

1450
(1.75)

Ragi 1706 1.47 1750
(2.58)

1775
(1.42)

1800
(1.40)

1850
(2.77)

1900
(2.70)

1925
(1.32)

Small 
Millets

654 2.04 750
(14.59)

775
(3.33)

800
(3.22)

820
(2.5)

850
(3.65)

875
(2.94)

Source: DFI Committee Estimates 

DYNAMICS OF PRODUCTION ESTIMATES

The agricultural output can be increased through increase in the crop area or by increasing the productivity 
of agricultural crops per unit of area in general. Expansion of area under nutricereal crops is of great 
limitation given the limited supply of lands and increased demand for lands for non-agricultural purposes. 
Therefore increase in the productivity of millets remains the most viable option for enhancing the 
agricultural production in the country. In most of the states, farmers realize lesser yield for the crops as 
compared to the yield demonstrated by the research institutes and this hinders the achievement of full 
level potential of the newly released varieties and improved package of practices. Inability of the farmers 
in ensuring the improved package of practices as demonstrated by the research stations often lead to yield 
gap. Given the inelastic supply nature of lands, signiϐicant income generation of millets farmers can be 
done by productivity enhancement of millets through reducing yield gaps, including fallow, dry lands and 
wastelands under millets cultivation.
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Table 4. Dynamics of production estimates on different regimes of area and productivity of 
different Nutri-Cereals in the country during 2018-19 to 2022-23

Crop

Constant area with current 
productivity

Constant area with Increased 
productivity 

Increased area with 
Increased productivity

Area 
(M.ha) 

(TE)

Productivity 
(kg/ha)

Production 
(M. tones)

Area 
(M.ha)

Productivity 
(kg/ha)

Production 
(M. tones)

Area 
(M.ha)

Productivity 
(kg/ha)

Production 
(M. tones)

Jowar 5.9 900 5.10 5.9 1200 7.08 7.08 1200 8.50

Bajra 7.37 1275 9.4 7.37 1450 10.69 8.48 1450 12.30

Ragi 1.25 1750 2.19 1.25 1925 2.41 1.5 1925 2.89

Small  
Millets 0.8 750 0.6 0.8 875 0.7 0.92 875 8.05

Total 15.32 1129 17.29 15.32 1362 20.88 17.98 1765 31.74

Note:

1.       Area increase for ϐive years considered in Jowar and Ragi upto 20% but for Bajra and other small  
           millets upto 15%.

2. Productivity ϐigures taken from earlier  table on Annual productivity trends across Nutri-Cereals for 
doubling farmers’ income.

3. Constant/current area is Triennium average of previous 3 years ending 2015-16.

The envisaged Nutri-Cereal output could be realized through area expansion through incentivisation of 
Nutri-Cereal cultivation, farm gate processing, support to farmer producer organizations, price support, 
crop insurance and the market assurance schemes and minimum support price being enhanced by 1.5 
times of cost of cultivation leading to price efϐiciency support. This support will trigger Nutri-Cereals being 
cultivated in more area and enhanced production being augmented from rice fallows, additional areas 
with limited protective irrigation capabilities, and from new non-traditional northern states in February-
March planting windows apart from bringing certain sizable portions of cultivable wastelands for Nutri-
Cereal cultivation. It is also expected that awareness about nutricereals as health food till date has shown 
demand generation growing in geometric proportion and will trigger area expansion to harness enhanced 
production thus enabling better linkages of Nutri-Cereal production systems through value chains to 
markets for better price realization to farmer. In addition, the enhanced productivity augmentation will 
be enabled due to absorption of new high yielding varieties, better scientiϐic package of practices and 
technologies that enhance production efϐiciencies. Thus projected estimates could be realized in the given 
time frame with envisaged policies and incentives.
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Strategizing Policy interventions for millets in India

Crop Extent of 
yield gap* States Strategies

Jowar Lower 
yield gap

Kharif: Madhya 
Pradesh, 
Maharashtra, 
Tamil Nadu
Rabi: Karnataka 

A.  Strategies for the states under-performing

In the short run the states performing below the 
national average need to be given boost in the supply 
side factors to enhance the productivity and raise 
them to the national average in a period of three 
years. Various supply side factors like provision 
of timely quality seeds, training programmes, 
formation of seed villages, assured price and buy 
back arrangements, insurance coverage, inclusion 
of all millets under MSP and proper procurement 
policies etc. will boost the farmers’ motivation 
towards millets cultivation. 

B.  Strategies for the states above-performing

The states with more yield gap are needed to be 
taken care on the demand side of the policy issues. 
Generation of demand for millets and millets value 
added products will help in maintain the good pace 
of production of these crops. 

Proper value addition at the farm level, inclusion 
of millets in the midday meal scheme, creation of 
awareness about the nutritional beneϐits of millets, 
promotional activities etc. will boost the demand 
for the millet products in the country.

* Yield gap is the difference between State Average Yield (SAY) and Frontline Demonstrations (FLD)s of 
improved technologies in respective states

ENVISAGED STRATEGIES FOR MILLET PROMOTION

Crop wise importance : In order to reap immediate beneϐits in short to medium term of 3-5 years, we 
may concentrate on low hanging fruits where the value chain is relatively well developed. Therefore 
Sorghum, bajra and ϐinger Nutri-Cereal may be targeted to take advantage of low hanging fruits. This 
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will enable us to focus on enhancement of incomes in drylands from the stated three crop commodities 
targeting creation of demand for them concentrating holistically on all functions involved in the value 
chain right from farm production to end user consumption. The success of value chain development 
in major Nutri-Cereals may be extrapolated to other small millets which are also store houses of 
nutrition.

Productivity Enhancement andFarmer’s Related:  The productivity enhancement measures 
should be intensiϐied in major Nutri-Cereals parallel to demand creation measures in order to 
commercialization process which involves volumes may be adequately met from surpluses from 
farm throughout the year. Involving Farmers Producers organizations    (FPO’s) and improving the 
collective bargaining capacity and handling of various operations collectively with local leadership 
with a special focus on nutri-cereals value chain development. Thus focus will be on low productivity 
and high potential districts including cultivation of Nutri-cereals crops in rain fed areas, fallow 
lands and wastelands. Implementation of cropping system centric interventions in a Mission mode 
approach through active engagement of all the stakeholders at various levels. Agro-climatic zone 
wise planning and cluster approach for crop productivity enhancement. Promotion and extension of 
improved technologies i.e., seed, integrated nutrient management (INM) including micronutrients, 
soil amendments, integrated pest management (IPM), input use efϐiciency and resource conservation 
technologies along with capacity building of the farmers/extension functionaries. 

Farm gate Processing:  Primary processing is the main focus of strengthening the demand for small 
Nutri-Cereals there by the Farmer-producers may be strengthened in such a way farm gate processing 
will enable to reap beneϐits of value addition for enhanced incomes also likely to obtain higher share 
in the consumer rupee. Processing clusters for startups/rural entrepreneurs/SHG’s etc may hasten 
the value addition at primary levels for off take of the produce. This will be gradually year by year 
state by state will be empowered through the mission. 

Strengthening seed storage , processing, delivery mechanisms for ensured quality seed supply. 
Creation of marketing infrastructure with innovative supply chain models, online marketing platforms 
and others will signiϐicantly increase the Nutri-Cereals farmers’ share in consumer rupee.

Strengthening of Centers of Excellence : A great deal of showcasing of value added products 
technologies, recipes development suited for various states, training needs of various stakeholders 
on value addition processing, and machinery handling, storage, marketing and branding will be 
undertaken. Secondary processing technologies and their upscaling will lead to demonstration to all 
stakeholders across the country. 

R&D on Nutri-Cereals:  on primary processing machinery development there should be the priority 
for developing efϐicient dehulling machinery for small Nutri-Cereals. R&D should focus on proϐiling 
of nutri-cereals cultivars, clinical validation, bioavailability studies, identiϐication speciϐic cultivars 



50

suitable for processing of speciϐic products, shelf life enhancement. Establishing pilot plants on 
diversiϐied uses to strengthen demand and utilization of cereals including fodder utilization.

Establishing grades and standards of Nutri-Cereals  for export purposes to be readied for future. 
The linkages with various stakeholders including the collaborative research between private and 
public institutions such as CFTRI, NIN, AICRP centres, ICRISAT, IIT’s, private partners will bring in 
more resources for Nutri-Cereal promotion in the country holistically. 

State of art facilities on Nutri-cereals:  National referral lab and national museum on nutri-cereals 
as a centralized facility at IIMR campus will serve as validation centre.

Entrepreneurship, Training and Business:  Supporting startups is another important function that 
will handhold them through seed funding for immediate take off. All the start ups approaching CoE 
for their technologies to be commercialized may be scrutinized and funded.

Nutritional Awareness creation:  Creating awareness about the nutritional and health beneϐits over 
other traditional food grains and popularization of Nutri-Cereal products among the consumers could 
be a major step for demand creation. Awareness creation is a very important as aggressive to address 
nutritional and health related problems and nutritional beneϐits of nutri-cereals pan India

FUTURE OUTLOOK

After decades of neglect, millets are receiving growing attention in the country.  They are viewed as 
important for health and wellness of people and can help in preventing many kinds of diseases related to 
modern life style including obesity and diabetes. The rich diversity of millets crops has made these crops 
well suited for contingency crop planning and also to address the issues of climate change.The importance 
of regular food use of nutrient dense millet for achieving a holistic food and nutritional security is widely 
recognized. The higher prices being offered in  some parts of the country  to millets duly recognizing their 
unique nutritional features is making  millets a remunerative proposition vis a vis  with other crop options 
in the region. There is a greater demand for organically produced millets which can be further stepped up 
so that the demand for these crops is increased for the beneϐit of millet farmers. The interventions made 
in the area of grain processing and value addition through the development of novel diversiϐied foods in all 
millets is opening new avenues for expanding consumer base, enhanced absorption for food use. With the 
rising awareness on the nutrient richness of millets, development of technologies for up scaling and policy 
options to promote beneϐicial production and utilization of millets have been receiving due attention.  

CONCLUSION

An additional amount of 48 million tonnes of millets could be produced in the next ϐive years if  
the waste and fallow lands are brought under cultivation of millets and in a period of 3-4 years an 
additional amount of 7.88 million quintals of total millets could be produced in India only through 
reduction in yield gaps.
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The cost of cultivation of millets can be reduced by adoption of recommended package of practices  
and increased resource use efϐiciency, technological upgradation and adoption of water saving 
technologies.

Resource use efϐiciency on the other hand can be increased by adopting conservation agriculture and  
blending indigenous and modern technologies of millets cultivation. Adoption of integrated farming 
system models with inclusion of millets for cultivation in post-kharif rice fallows will increase cropping 
intensity in dryland agriculture.

Value addition for demand creation can contribute upto 30% of additional income required for  
doubling millets farmers’ income by 2022. Demand for millets and value added products can be done 
through various policy advocacies.

Development of product speciϐic varieties, creation of farm level grading and standards, fabrication  
of primary processing machinery and conducting bioavailability and shelf-life studies will create 
demand for millets in the country. Setting up of nutrition-cum-referral labs on nutrition in IIMR will 
signiϐicantly contribute towards “branding of millets value chain” in the country.

Addition of nutri-rich fodder in the millets value chain and other millets subsector development will  
signiϐicantly help in doubling the farmers’ income.

Federating the millets farmers to form into FPOs will sufϐiciently increase the bargaining capacity of  
millets farmers. These FPOS need to be supplemented with provision for farm gate level processing 
of millets with technological backstopping from IIMR. The start-up entrepreneurs can be linked with 
FPOs for creation of innovative supply chain model and bringing remunerative prices to the millets 
farmers.

Thus the policies should aim at creation of FPOs with regard to millets with provision of small  
warehousing facilities for incentivising them to attain the goal of doubling the farmers’ income.

The horizon of contract farming can be explored under millets sector in the dryland parts of the  
country to provide price security to the farmers. This will also bring out timely and systematic supply 
of quality millets grains in the market.

Formulation of steady price policies, expanding the coverage of small millets under MSP, more  
procurement of millets through MSP and providing insurance coverage to all the nutri-cereal crop 
enterprises. Improvement in the terms of trade (ToT) of agriculture, extending credit and insurance 
support to the farmers and providing tax exemption to the millets farmers and entrepreneurs will 
boost the millet farmers’ income in the coming years.
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PROCESSING OF MILLETS WITH 
SPECIAL REFERENCE TO FINGER 
MILLET (RAGI)

SECTION - 6
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Fig. 1. Pedal operated millet mill
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population. Research Institutes like CSIR-CFTRI 

to join hands to popularize millet based products 
and technologies.

Popped ragi
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viz

STATUS OF SMALL MILLETS 
IN ODISHA

SECTION - 7
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Year Production                   
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DISTRIBUTION OF SMALL MILLETS IN ODISHA

Crop Stability index Districts
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Crop/Nutrient 

31 
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nutri-cereals and at times are used 
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HIGH YIELDING FINGER MILLET VARIETIES RELEASED FROM OUAT

Sl. No Variety Year of 
release

Average Areas of adaptation

1

2

3

6

LITTLE MILLET VARIETIES RELEASED FROM OUAT

Sl. No Variety Year of 
release

Average Areas of adaptation

1 Tarini 

2

3
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STATUS OF NUTRI-CEREALS 
IN TAMIL NADU

SECTION - 8
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viz.,
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Latest High Yielding Varieties  Released by Tamil Nadu Agricultural University

release

1

2
3123

3

6
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viz.,
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2

SECTION - 9

PACKAGE OF PRACTICES 
FOR MILLETS
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Climatic requirement

Soil

Suitabel varieties of Barnyard millet

STATE CULTIVARS

Field preparation

Time of sowing

Seed rate
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Seed treatment

Spacing

Manuring and Fertilization

Water management

Weed control

Yield

Climatic requirement

Soils
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Improved varieties of Kodo-millet

Time of sowing, seed rate, and Seed treatment
accordingly

Treating seeds with 

Manuring, fertilizers and irrigation

Weed management

Cropping systems

Intercropping

Harvesting

Yield
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Climate

o

Soils

State wise Varieties of Little millet 

Time of Sowing

 

 

Spacing 

Seed rate  for line sowing

Manuring and fertilization

2

2 2
 and half 

Weeding and Intercultural Operation
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st nd

after 1st

Irrigation

Cropping systems

Intercropping

Cropping sequence

Harvesting

Yield

Soil & Climate
Kankar

Suitable Varieties of Proso millet 
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Time of Sowing

Spacing

Seed rate  for line sowing

Manuring and fertilization: 

2

2 2
 and half 

Weeding and Intercultural Operation

st nd

after 1st

Irrigation

Harvesting

Yield

Soil and Climate

State Wise Poular Foxtail Millet Cultivars 

STATE VARIETIES POPULAR IN THE STATE
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Seed Treatment

Time of Sowing
rd

Spacing

Seed rate  for line sowing

Manure and fertilizers

2

2 2  and half of 

Weeding and Intercultural operation

st nd

1st

Irrigation: 

Harvesting

Yield



77

Climate
o o

Soils

Suitable Varieties of Finger millet 

Time of Sowing

 

 

 

Spacing

Seed rate
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Manuring and fertilization

2

Weeding and Intercultural Operation

st nd

after 1st

Irrigation
necessary

Harvesting

Yield
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PROSPECTS OF MILLET 
CULTIVATION IN DRYLAND 
AGRICULTURE

SECTION - 10
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 Though 

IMPORTANCE OF MILLET CULTIVATION 

1. FROM FARMING PERSPECTIVE

millet can  do away with 

FROM HUMAN NUTRITION PERSPECTIVE 
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3. FROM ENVIRONMENTAL PERSPECTIVE 
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CONCLUSION 

consumers 
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millet with the following objectives

SMALL MILLET 
RESEARCH IN ODISHA

 

SECTION - 11
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vi.) 

th

2 2

(A) Little Millet

i.) 
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v.) 

vi.) 

vii.) 
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DISEASES AND INTEGRATED 
MANAGEMENT PRACTICES OF MILLETS
IN VIEW OF FINGER, FOXTAIL & LITTLE MILLET

SECTION - 12
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CAUSAL ORGANISMS 

A. GRAIN SMUT

 

 

 

B. HEAD SMUT 

 

 

 

 

 

 

 

 

 

Causal organism: Ephelis oryzae
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FOXTAIL MILLET

 

 

 

4.  BLAST

A.  FINGER MILLET BLAST

: 
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B.   FOXTAIL MILLET BLAST
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: 

 

 

 

 

 

 

: 

 The infection occurs in and around the collar region and the infected area remains restricted to 
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Millet host: Sorghum, Pearl millet, Finger millet 

 

 

 

 

SURVIVAL & SPREAD
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MECHANIZATION 
OF MILLET CROPS
FOR SMALL FARMERS IN ODISHA

SCOPE OF

SECTION - 13
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the small and marginal farmers
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or ditch millet (

PROCESSING AND VALUE 
ADDITION OF NUTRI-CEREALS 
(MILLETS)

SECTION - 14
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Patent 
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pearl millet based 

Pearl 
millet based biscuits 
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Sorghum soy blended biscuits  

upma halwa 

NUTRITIONAL COMPOSITION OF PEARL MILLET BASED INSTANT DRY MIXES

Nutritional value Upma dry mix Halwa dry mix Complementary mix
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VALUE ADDITION AND ENTREPRENEURSHIP
(Development of Nutri cereals)

DEVELOPMENT OF VALUE CHAIN IN MILLETS:

SECTION - 15
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TAKING A SMART FOOD APPROACH

SECTION - 16
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What is often missed is that the 

program 

1
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 The children rated the meals
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Pennisetumglaucum Eleusinecoracana
millet (Paspalumsetaceum Penicummiliaceum Setaria italic
(Panicumsumatrense Echinochloautilis

VALUE ADDITION OF UNDER-EXPLOITED MILLETS: 
KEY TO NUTRITIONAL SECURITY

SECTION - 17
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ragi
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Dosa and 
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SECTION - 18

FINGER MILLETS DIVERSITY FOR 
NUTRITIONAL SECURITY AND 
AGRARIAN CRISIS
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DOUBLING YIELDS IN RAGI THROUGH 
INTEGRATED INNOVATIONS IN SRI IN 
ANDHRA PRADESH

SECTION - 19
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INTRODUCTION OF NUTRITIOUS MILLETS AT 
ANGANWADI CENTRES VIKARABAD DISTRICT, 
TELANGANA

SECTION - 20
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decrease in the area under 

need, more so, in the dryland 
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decided to engage mothers and children in 

different stakeholders for inclusion of millets in 

community including women, mothers, kids, 
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RICE  FOXTAIL MILLET KICHIDI  SORGHUM UPMA

Item
Qty 

(gm/
Rate 
(Rs/

Cost/
day  Item

Qty 
(gm/

Rate 
(Rs/

Cost/
day  Item

Qty 
(gm/

Rate 
(Rs/

Cost/
day 
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INR / Kg Total Quantity sup-
plied in Kgs

Option
Regular rice Menu Foxtail millet 
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, little millet (

PARTICIPATORY VARIETAL TRIAL (PVT)
IN FINGER MILLET, ODISHA

SECTION - 21
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Source: Rice Knowledge Bank, IRRI
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R1 1 7 2 4 11 9 6 10 8 3 12 5

R2 8 1 5 11 9 2 3 12 4 6 10 7

R3 2 3 8 12 4 5 11 9 10 1 7 6



169

Sl

district

No. of Block

No. of FA

No. of PVT

No of Farmers

No of Local 
varieties
Number of Govt. 

Total Number of 
varieties 

No of varieties 
repeted

Date of Nursery

Date of 
transplanting

Remarks

1
2

2
3

3
3
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e 

 

2
13

13

se
le

ct
io

n

3
3

3
3

3
 

3
3
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3

3
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1

1
1

3

6
1

1
1

1
13

1
da

m
ag

ed
 a

nd
 

 
33
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Sl District Block Organization Best performed varieties 

1

2 Telugu Mandia

3

6 Mssrf

Mami Mandia

Mohana

11

12
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sorghum

Districts Planned Balance Remarks

6 1

3 3

6 2

1 1

3 3

6 6

2 2

1 1

Total
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Millets Mission” for reviving millets in farms and on plates 

SECTION - 22

INCREASING PRODUCTIVITY
OF FINGER MILLET THROUGH SYSTEM 
OF MILLET INTENSIFICATION (SMI) 
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 METHODOLOGY

 ,  
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farmers
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: 

Practices SMI

Weeding

without damage after 2nd weeding in one direction
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Practices SMI

Sl No District No of Blocks
SMI 

No of CCE  Lowest Yield 

1 22

2

3

6 3

3 13
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AN FPO JOURNEY WITH ODISHA MILLETS MISSION 
IN MOHANA BLOCK OF  GAJAPATI DISTRICT

SECTION - 23

SACAL
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181

Mission

registered and those who are not registered with TFPCL.



182



183

Massive awareness campaigns were launched.
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CHANGE IN WOMEN’S LIFE  & 
HER FAMILY AFTER ADOPTING

PRINCIPLES
IN FINGER MILLETSRI

farmer”

Pradan Ngo, Lamtaput, Koraput

SECTION - 24
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introduction of mechanisation 

 More work shifted from women to 

 

 

 

 Meet round the year food 
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generation and children are taking millet through 

 “It has become easier for me, 
 now I don’t have to sit whole day 

I hire tools from CHC, I came to know 
about its uses during training and 
hence I am using it. I even told my 
husband and my  neighbors’ about 

    

With use of battery sprayer, my 
hand pain has reduced drastically 

minutes. Last year, I had experience 


