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Abstract
   The millets are highlighted in recent years due to their climate resilient nature, nutritional superiority over major cereals and 
policy interventions; considering this, the potential of millets to grow in organic production system at commercial scale in new or 
non-conventional area needs attention. The Meghalaya is known for diversified soil, land topography, climatic condition and crop 
diversity. The production systems are dominated by traditional knowledge and practice with organic production system which can 
be utilized for searching new interventions in millet cultivation under organic production system at commercial level. This review 
summarise the prospects of millets with special reference to their nutritional and ecological significance, recommended production 
practices and interventions for promotion of millet cultivation under organic production system with special reference to Meghalaya. 
The varietal evaluation following recommendation given at national level, exploring the possibility of organic seed production, iden-
tification of economic viability of different millets in non-conventional area and upscaling of processing and value addition of millets 
products need be to given importance for successful cultivation of millets in new non-conventional area. 
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Introduction

The North East Hill (NEH) region is bestowed by large natural 
and biodiversity and spread from Arunachal Pradesh in extreme 
east, Sikkim in North and Meghalaya in west and south and sur-
rounding Assam. The variations in agro-climatic conditions are 
classified in to weather variation, soil and topographical variation 
and agricultural crop and practices diversity. The variations are 
expressed mainly in terms of rainfall distribution (quantity and 
distribution) and cloudiness, temperature and relative humidity 
variation; while changes in topography, variation in soil organic 
carbon, susceptibility to erosion and soil depth are commonly 
used parameters for defining the soil parameter variations [1-3]. 
The diversity of crops grown can be realized from arable crops, 
orchard and vegetables and agro-forestry/forestry crops grown 
in single state i.e., Meghalaya [4-5]. The practices such as shifting 
cultivation, bun cultivation and zebu cultivation, rice lowland pad-
dies, animal component (Pig, Poultry, Yak, etc.), broom grass cul-

tivation, different types of land configuration (such as raised and 
sunken bed, terracing, permanent raised beds, etc.) and organic 
production system are traditional agricultural practices in NEH 
region; while introduction of maize species diversity, growing of 
cole crops after rice harvest, exploring different intercropping sys-
tem (french bean+maize, soybean+rice) [6-7], increasing rearing 
of exotic milch animal and allied enterprises (such as sericulture, 
bee keeping, etc.) are the conventional practices in NEH region [8-
9]. Considering this considerable diversity in NEH region, the in-
troduction and testing of new crops and identifying the potential 
niche for the organic production system for these crops and seed 
production of these crops will be a potential area which need to be 
explored. Among the group of crops, millets are expected to have 
highest potential due to their high capacity to stand diverse agro-
climatic situation and soil regimes. Besides that, millets will be an 
important source of nutrition considering their richness in differ-
ent minerals [10,11].
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The UN general assembly declared 2023 as “International Year 
of Millets (IYM-2023)” with theme “Rich in Heritage, Full in Poten-
tial”; while Indian Government declared 2018 as “Year of Millets”. 
Under the edges of IYM-2023, Government of India (GoI) promotes 
the Millets production, processing and consumption at different fo-
rum. The seven themes put forwards for millet promotion by GoI 
are “enhancement in production/productivity, nutrition and health 
benefits; value-addition, processing and recipe development; En-
trepreneurship/start up and collective development; awareness 
creation- branding, lebelling and promotion; International out-
reach; policy interventions for mainstreaming. The Food and Agri-
cultural Organization also take IYM 2023 as important opportunity 
to emphasis the promotion of millets with aims at a) increasing 
awareness about multiple benefits of millets, b) strengthen sci-
ence-policy interaction, empower stakeholders to take action and 
c) building partnership with while strengthening existing one for 
IYM-2023. Considering the agroclimatic and nutritional potential 
of millets, their exploration for NEH region is important opportu-
nity on the climate changes induced crop cultivation practices.

The climate change induces changes in the crop cultivation prac-
tices and crop growing zones which expected to be again widen in 
future. In such condition mitigation alone will not be sufficient to 
produce enough provisional services and finding the alternatives in 
time space dimension for growing crop is at most important. Such 
attempts to identify the potential adaptation strategy are identified 
as climate resilient agriculture and off late environmental respon-
sive agriculture. The millets are considered as climate resilient 
crops due to their capacity to grow in harsh environment, low soil 
fertility and undulating topography [12,13]. The millets are also 
more nutritious than routine cereal crops and are cost effective. 
Considering these characteristics of millets, the research on these 
crops in new environment will be valid research interventions with 
economic gain expected with policy support of IYM-2023. With this 
conducive policy environment, research need of identification of 
new niche for crops under research theme of shifting crop culti-
vation zone [14] and potential of organic seed production of NEH 
region, interventions in crop production system in NHE region in 
general and Meghalaya in particular through millet cultivation is 
achievable target. It has scientific and policy recommendation out-
comes (through visits of farmers for promotion of millets); while 
economic outturns need to be tested through calculation of eco-
nomics at research field.

Millets- an introduction
The millet cultivations in India defined in terms of number of 

millets and their comparative significance, spread in terms of area, 
ecological suitability, nutritional importance, response to input 
and management practices, processing and value addition, re-
search and policy interventions. Indian is growing 4 millets crops 
on accountable area (Sorghum (Sorghum bicolor L. Moench), Pearl 
millet (Pennisetum Glaucum), Barley (Hordeum vulgare l.) and 
Finger millet (Eleusine Coracana (L.) Gaertn.); while other millet 
crops such as Foxtail millet (Setaria italica), Proso millet (Panicum 
miliaceum L.) and Kodo millet (Paspalum scrobiculactum L.) grown 
on restricted places and mainly expressed as nutri-cereals. The 
millet crops little millet (Panicum Sumatrense Roth ex. Roem. and 
Schult). Barnyard millet (Echinochloa Frumentacea Link) are also 
considered as a part of nutri-cereals even though the area under 
cultivation is merger and very less. The two other crops also ac-
counted in millets in India viz. grain Amaranthus (Amaranthus hy-
pochondriacus) and buck-wheat (Fagopyrum esculentum). The area 
and production of different millets reported in different sources 
were showed in table 1, indicates the major share of pearl millet 
and sorghum to total millet production. Area under nutri-cereals 
(excluding maize) is 12.7 million ha with production of 17.3 mil-
lion tonnes [15,16]. The nutri-cereal production (excluding maize) 
is 5.48% of the total food grain production and 6.01% of total ce-
real production, respectively. The major sorghum growing states 
are Maharashtra, Karnataka, Madhya Pradesh, TamilNadu, Rajas-
than and Andhra Pradesh; while pearl millet is grown mainly in 
Rajasthan, Uttar Pradesh, Haryana, Maharashtra and Gujarat. The 
finger millet is grown in Karnataka and Tamil Nadu with their re-
spective contribution of 64.8% and 16.2% to the total finger millet 
production; while the Karnataka, Rajasthan and Maharashtra are 
the three major state growing nutri-cereals with total contribu-
tion to 82.26% to total nutri-cereals production in India in 2022-
23. The ecological suitability of millets were reported by [17-20]; 
while [21-23] indicating their suitability in tropical and subtropi-
cal climatic conditions, drought prone area and hilly terrain. The 
states such as Karnataka, Maharashtra, Rajasthan and Gujarat are 
growing millets under irrigation condition with significantly high-
er input investment [24-26]. The nutritional importance of millets 
(Table 2) indicates potential of millets to provide minerals nutri-
ents including micronutrients. The biofortified varieties of millets 
(Table 3) indicate their potential to counteract the problems of 
hidden hunger born out of micronutrient deficiency. The nutrient 
importance of millets is also expressed by their medicinal proper-

04

Millets Cultivation in Non-Conventional Zone- Practices, Possibilities and Prospects

Citation: Amit Anil Shahane and Yashbir Singh Shivay. “Millets Cultivation in Non-Conventional Zone- Practices, Possibilities and Prospects". Acta  
Scientific Agriculture 7.7 (2023): 03-12.



ties. The consumption of finger millet to reduce risk of diabetes, 
high blood pressure and gastro-intestinal tract disorder was cited 
in [27]; while use of pearl millets for treatment of constipation, 
as an alternative food for weight control and to reduce the risk of 
chronic diseases such as diabetes was reported in [28,29]. The bio-

Millets Particular 
Years

2011-12 2016-17 2017-18 2018-19 2019-20 2020-21 2021-22
Sorghum Area (million ha)  6.2 5.6 5.0 4.1 4.8 4.4 3.80

Production (million tonnes) 6.0 4.6 4.8 3.5 4.8 4.8 4.2
Productivity (kg/ha) 957 812 960 849 989 1099 1110

Pearl millet Area (million ha) 8.8 7.5 7.5 7.1 7.5 7.7 6.7
Production (million tonnes) 10.3 9.7 9.2 8.7 10.4 10.9 9.6

Productivity (kg/ha) 1171 1305 1231 1219 1374 1420 1436
Ragi, barley and 

other small millets 
Area (million ha) 2.6 2.3 2.4 1.9 2.1 2.1 2.2

Production (million tonnes) 3.9 3.6 4.2 3.2 3.7 4.0 3.5
Productivity (kg/ha) - - - - - - -

Total Nutri- 
Cereals  

(excluding maize)

Area (million ha) 17.6 15.4 14.9 13.1 14.4 14.2 12.7
Production (million tonnes) 20.2 17.9 18.2 15.4 18.9 19.7 17.3  

Productivity (kg/ha)* 1590 1750 1934 1944 1991 2128 2247 

Table 1: Changes in area, production and productivity of millets for last ten years [15,16].

(*: Including maize, sorghum, pearl millet, finger millet, barley and small millets).

active compounds in millets were ferulic acid, phytic acid, phytates, 
phenols and tannins, dietary fiber, thiamine, riboflavin, niacin, folic 
acid, Vitamin A and Vitamin C. The list of processed products from 
different millets is given in table 4 indicating the suitability of mil-
lets for processing and value addition. The information on produc-
tion practices for different millets is given in table 5.

S. No. Name of crop Inorganic nutrient content (mineral nutrient content) References 
1. Sorghum (Sorghum bicolor) Calcium (11-586 mg 100 g-1), Iron (0.9-20.0 mg 100g-1), 4.40-21.10 % Protein, 

2.10-7.60 % fat.
[33]

2. Pearl millet (Pennisetum 
Glaucum)

Calcium (25 - 42 mg 100 g-1), Iron (3.0 - 11.0 mg 100 g-1), zinc (2.2 - 3.1 mg 100 
g-1), 4.8 - 5 % fat, 8.0 - 11.8 % protein.   

[29]

3. Barley (Hordium vulgare) 9.46-11.33 % protein, 2.02-2.38 % mineral, 3.90 - 6.59 % crude fiber [34,35]
4. Finger millet  

(Elusine Coracana) 
Calcium (398 mg 100g-1), Magnesium (78-201 mg 100g-1), Phosphorus (130-250 
mg 100g-1), Iron (3.3-14.89 mg 100g-1), zinc (2.3 mg 100g-1), 7.7 % protein, 1.8 % 

fat.   

[11]

5. Foxtail millet (Setaria italicaa) 11.5-12.3 % protein, 2.38-3.4 % fat, 31 Calcium (31), Zinc (2.4 mg 100g-1) and 
Iron (2.8 mg 100g-1)

6. Proso millet  
(Panicum miliacium)

12.5 % protein, 1.1 % fat/lipids. [10] 

7. Little millet  
(Panicum sumatrans)

10.13 % protein, 3.89 % fat/lipids.

8. Barnyard millet  
(Echinoclua crusgalli) 

6.2 % protein, 2.2 % fat, 20-22 calcium (42 mg 100g-1), Zinc (3.1 mg 100g-1) and 
Iron (8.0 mg 100g-1).

[11] 

9. Kodo millet  
(Paspalum scrobiculactum)

9.8 % protein, 1.3 % fat, Calcium (27 mg 100g-1), Zinc (0.7 mg 100g-1) and Iron 
(0.5-5.0 mg 100g-1). 

Table 2: Nutritional characteristics of major and minor millets.
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Crop Varieties Reference 
Pearl 
millet

Dhanashakti (81 mg kg-1 Fe and 43 mg kg-1 Zn);

HHB-299 (73 mg kg-1 Fe and 41 mg kg-1 Zn)

AHB-1200 (77 mg kg-1 Fe and 39 mg kg-1 Zn), AHB-1269 (91 mg kg-1 Fe and 43 mg kg-1 Zn), RHB-234 (84 mg kg-1 Fe 
and 41 mg kg-1 Zn), RHB-233 (83 mg kg-1 Fe and 46 mg kg-1 Zn), HHB-311 (83 mg kg-1 Fe and 39 mg kg-1 Zn)

[19] 

Sorghum Increase in zinc and iron concentration by 1.77 - 3.76 mg kg-1 and 9.06 mg kg-1, respectively due to application of 
ZnSO4 @ 50 kg ha-1 (soil application), FeSO4 @ 50 kg ha-1 (soil application), foliar spray of Zn @ 0.5 % and foliar 

spray of Fe @ 1.0 % at 45 days after sowing.  

[36] 

Finger 
millet

Analysis of 319 genotypes of finger millets showed that concentration of zinc in grain varies from 10 – 86 µg g-1. 
The genotypes such as GEC331 and GEC164 showed greater uptake and translocation; while genotypes GEC-164 

and GEC-543 showed higher grain zinc concentration.     

[37] 

Table 3: Nutrient enriched varieties of different millets and report of micronutrient enrichment through fertilization.

Name of millet Product prepared References
Sorghum Puffs, Extruded snacks (mixture of sorghum, rice, finger millets, corn and wheat), Extruded flakes (mix-

ture of sorghum, wheat and corn flour), Idli, Upma, dosa, Pongal mix, pizza base (mixture of sorghum, 
pearl millet and finger millet or foxtail millet flour), sorghum bran peda, sorghum based energy bar, 

sorghum bran fryums, Biscuit, Bushera, Dambu, Ogi (Porridge),   

[38,39]

Pearl millet Puffs, Rawa/Suji, roti, Vermicelli, pasta, cookies, bread and bun, cake, Fura, Dambu
Finger millet Laddu (mixture of finger millet and pearl millet), Rawa/Suji, roti, Vermicelli, Pasta, Cookies, bread and 

bun, cake, Burukutu and Pito (beverages), togwa. Masvusvu, Dambu
Foxtail millets Puffs, Rawa/Suji, roti, Vermicelli, Pasta, Cookies, bread and bun, cake

Table 4: Products prepared from different millets.

The input responsiveness of millets can be defined by increase 
in grain and straw yield and nutrient uptake. The significantly 
higher yield with irrigation/fertilization was reported in [25] and 
[30] for pearl millets and sorghum, respectively. The increasing the 
concentration of zinc in grain with zinc fertilization was reported 
by [31]; while growth improvement and nutritional concentration 
increase with zinc fertilization in finger millet was reported in [32]. 
This responsiveness of millets will be a good indicator for their 
extending production over large area with more resource use ef-
ficiency than input intensive cereal production system. The major 
research themes for millets at present are identifying the mineral 
enrichment capacity of millet grain for development of nutrient 
dense millets varieties, identifying new area for millet cultiva-
tion across the county, quantifying input responsiveness of mil-
lets, study of effect of cultivation methods and crop establishment 
method of millets. The policy related activities include processing 
and value addition suitability of millets, preparation of different 
ready to eat products from millets, establishment and promotion of 
millet processing industries and also promotion of millets products 
at different food establishment.

Potential of millets for Meghalaya (new non-conventional re-
gion)

•	 Intercropping of millets with rice, maize and soybean in dif-
ferent land configuration.

•	 Use of upland and degraded slope area for millet cultivation 
where rice productivity is low due to water and nutrient 
stress.

•	 Use as intercrop in orchard.
•	 Possibility as a source of fodder.
•	 Utilization of residual soil moisture as after early season rice 

or rainfed rice.
•	 Commercial organic seed production and organic millet pro-

duction (to harness the benifits of organic cultivation in NEH 
region).

•	 Incorporation in diet and potential interventions for value 
addition and processing.
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duction in all fronts. 
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cation of recommendation a difficult task.
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•	 Development of human resource for millet cultivation and 

value addition.
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