o

puxefox

5

30
e}

1O

o C?b’?é@@ SRS G

1O
e}

iy

Sele

§? o C@ﬁ o C@ﬁ 7o) %ﬁ? o C;né%@
(e}

DO

N
IEu

o G

ﬁéj%@ Q
I
B

u%g%gb G

u?;ﬁ%@ F

)

o &

&

bo anfieo andio anfbo
e

S

DO
o)

0
o G

] C%ﬁéq
T
ZIq

Do
I

DO
o)

o &

%5,
(o)

Q

mﬁéf@

Jo,

TIEVO
&

S
Selife?

6%);?
s

£ Qniteo

mﬁéﬁ

Jo,

SIEO
&

Selife?

g }Q’ uV[F
2

TIEVO

00,
(=}

S0 Qo Qo o
c?wﬁg&s G

] Cg,‘w@

TOC,

0 2o an
o g

C;‘}L‘UV[D
op ¥
&

] té‘w@

TOC,

Céhé%“@ an

3300
uﬁg@ G

oo anieo

»@bg‘w@ O

b utti 2‘” o

it

2o qnsis

TOC

O
J?@g‘wi) ez

T
et olie?

%
[}

S
DO

W$200 an
% 3

I OC

o o
o g

T
I8

i
oLe]
(o)

ans2ro an
.

puxefox

CW%N

GRI MAGAZINE

(International E-Magazine for Agricultural Articles)

Volume: 03, Issue: 05 (May, 2026)

Available online at http://www.agrimagazine.in
D blish with Pride & “Agri Magazine, ISSN: 3048-8656

Scientific Cultivation of Millets for Nutritional Security
“Upendra Yadav', Vasanta Mutalikdesai®, Vineet Kumar Yadav®,
Anushka Gond* and Dr. Pankaj Kumar Yadav®
'Research Scholar, Department of Fruit Science, Chandra Shekhar Azad University of
Agriculture and Technology, Kanpur, U.P., India-208002
Research Scholar, Department of Entomology, ICAR-IARI Outreach campus I1HR,
Bengaluru, Karnataka, India- 560089
*M.Sc. Scholar, Department of Agronomy, Shri Durga Ji P.G. College, Chandeshwar,
Azamgarh, U.P, India — 276128
*M.Sc. Scholar, Department of Horticulture, Tilak Dhari Ji P.G. College, Jaunpur, U.P.,
India-222002
>Department of Entomology, Chandra Shekhar Azad University of Agriculture and
) Technology, Kanpur, U.P., India-208002
Corresponding Author’s email: upendray123123@gmail.com

M illets are among the oldest cultivated cereal crops and have played an important role in
ensuring food and nutritional security for centuries. They are small-seeded grasses
belonging to the family Poaceae and are widely grown in arid and semi-arid regions of Asia
and Africa. Major millets include pearl millet, finger millet, foxtail millet, barnyard millet,
little millet, kodo millet, proso millet, and sorghum. In recent years, millets have gained
global attention due to their exceptional nutritional value, climate resilience, and suitability
for sustainable agriculture. The declaration of the International Year of Millets by the United
Nations has further highlighted their importance in combating malnutrition and ensuring
sustainable food systems. Millets are rich sources of carbohydrates, proteins, dietary fiber,
vitamins, minerals, and antioxidants. They contain higher amounts of calcium, iron, zinc, and
essential amino acids compared to major cereals like rice and wheat. Their low glycemic
index makes them suitable for diabetic patients and health-conscious consumers. Moreover,
millet cultivation requires less water, fewer chemical inputs, and can withstand drought and
poor soil conditions, making them ideal crops under changing climatic conditions. Scientific
cultivation practices can significantly enhance millet productivity, quality, and profitability.
Adoption of improved varieties, proper nutrient management, water conservation techniques,
integrated pest management, and post-harvest technologies can contribute to increased
production and nutritional security. This article discusses the scientific cultivation of millets
and their role in ensuring nutritional security.

Importance of Millets in Nutritional Security

Nutritional security refers to the availability, accessibility, and utilization of nutritious food
for maintaining a healthy life. Millets contribute significantly to nutritional security due to the
following reasons:

1. Rich Nutritional Composition

Millets are often referred to as “nutri-cereals” because of their superior nutritional qualities.
They are rich in:

o Dietary fiber

Protein

Iron

Calcium
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Zinc

Magnesium

Antioxidants

Vitamin B complex

Finger millet contains exceptionally high calcium content, while pearl millet is rich in iron
and zinc. Regular consumption of millets helps in reducing malnutrition, anemia, obesity, and
lifestyle-related diseases.

2. Climate-Resilient Crops

Millets can tolerate drought, heat, and poor soil fertility. They can grow successfully under
low rainfall conditions where other cereals fail. This makes them suitable for dryland farming
and climate-resilient agriculture.

3. Sustainable Agriculture

Millet cultivation requires fewer fertilizers, pesticides, and irrigation compared to rice and
wheat. Therefore, they help in conserving natural resources and maintaining ecological
balance.

4. Food Security for Small Farmers

Millets are suitable for marginal and small farmers because they require low production costs
and can provide stable yields under adverse conditions.

Agro-Climatic Requirements

Climate: Millets are generally warm-season crops and can grow in tropical and subtropical
climates. Most millet species perform well at temperatures ranging from 25°C to 35°C.

o Pearl millet thrives in hot and dry climates.

o Finger millet grows well in moderate rainfall areas.

o Foxtail millet and little millet are suitable for semi-arid regions.

Millets are highly drought tolerant and can survive under low rainfall conditions ranging
from 300-600 mm annually.

Soil: Millets can be successfully cultivated in a wide range of soil types, including sandy
loam, loam, and clay loam soils. However, well-drained fertile soils rich in organic matter are
considered most suitable for achieving higher productivity. These crops perform best under
slightly acidic to neutral soil conditions with a pH range of 55 to 7.5. Waterlogged
conditions are not favorable for millet cultivation because excess moisture adversely affects
root growth and crop development. Light-textured soils are particularly preferred for early
maturity and better root penetration, making millets ideal crops for marginal and dryland
areas.

Improved Varieties of Millets

The selection of high-yielding, disease-resistant, and climate-resilient varieties is one of the
most important factors for obtaining higher millet production. In pearl millet, varieties such
as HHB 67 Improved, ICTP 8203, and Pusa Composite 443 are widely recommended due to
their superior yield potential and adaptability. For finger millet cultivation, GPU 28, VL
Mandua 352, and CO 15 are popular improved varieties. Foxtail millet varieties like SiA
3156 and HMT 100-1 are known for their good performance under rainfed conditions.
Similarly, VL 172 and DHBM 93-3 are important barnyard millet varieties, while OLM 203
and JK 8 are widely cultivated little millet varieties. The use of certified and quality seeds
ensures better germination, healthy crop establishment, and increased yield.

Land Preparation and Sowing

Proper land preparation is essential for successful millet cultivation because it helps in
creating a fine seedbed and effective weed management. Generally, one deep ploughing
followed by two or three harrowing is recommended to loosen the soil and improve aeration.
Incorporation of farmyard manure during field preparation enhances soil fertility and
improves moisture retention capacity. A fine and weed-free seedbed facilitates proper
germination and uniform crop growth. The seed rate and spacing vary according to the millet
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species. Pearl millet generally requires 4-5 kg seed per hectare with spacing of 45 x 15 cm,
whereas finger millet requires 8-10 kg seed per hectare with spacing of 30 x 10 cm. Foxtail
millet is commonly sown at a seed rate of 8 kg per hectare with spacing of 25 x 10 cm.
Millets are mainly cultivated during the Kharif season from June to July, while in some
suitable regions they can also be grown during the Rabi season from September to October.
Seed treatment with biofertilizers and fungicides before sowing helps in protecting the crop
from seed-borne diseases and improves early seedling vigor.

Nutrient Management

Balanced nutrient management plays a vital role in improving millet productivity and
maintaining soil fertility. Application of organic manures such as farmyard manure or
compost at the rate of 5-10 tonnes per hectare enhances soil structure, microbial activity, and
nutrient availability. Millets generally require moderate fertilizer application depending on
soil fertility and crop type. A recommended dose of 40-80 kg nitrogen, 20-40 kg phosphorus,
and 20-30 kg potassium per hectare is commonly applied for optimum growth and yield.
Nitrogen fertilizers should be applied in split doses to improve nutrient use efficiency and
minimize losses. The use of biofertilizers such as Azospirillum and phosphate-solubilizing
bacteria is also beneficial in millet cultivation. These biofertilizers improve nutrient uptake,
reduce dependence on chemical fertilizers, and support sustainable agricultural practices.

Water Management

Although millets are drought-tolerant crops, proper irrigation management significantly
improves crop growth and grain yield. Irrigation is particularly important during critical
growth stages such as germination, tillering, flowering, and grain filling. Excessive irrigation
should be avoided because it may increase the incidence of diseases and lodging in the crop.
Adoption of water conservation practices such as mulching, ridge and furrow planting,
rainwater harvesting, and conservation tillage helps in improving soil moisture retention and
water-use efficiency. These practices are especially beneficial in rainfed and water-scarce
regions.

Weed Management

Weeds are a major problem during the early growth stages of millet crops because they
compete for nutrients, water, sunlight, and space. Effective weed management is therefore
essential for achieving higher yields. Cultural practices such as timely sowing, crop rotation,
and intercropping help in reducing weed infestation naturally. Mechanical methods including
hand weeding at 20-25 days after sowing, hoeing, and intercultivation are also commonly
practiced for weed control. In severe cases, suitable herbicides may be used for effective
weed management. Integrated weed management practices provide sustainable weed control
while minimizing environmental risks.

Pest and Disease Management

Millets are comparatively hardy crops; however, several pests and diseases can still affect
their productivity. Important insect pests include shoot fly, stem borer, and armyworm, while
major diseases include blast, downy mildew, rust, and smut. Integrated Pest Management
(IPM) is considered the most effective and eco-friendly approach for managing these
problems. IPM practices include the use of resistant varieties, seed treatment, crop rotation,
balanced fertilizer application, biological control agents, and need-based pesticide
application. Such integrated approaches help in reducing environmental pollution and ensure
safer food production.

Harvesting and Post-Harvest Management

Millets should be harvested when the grains become hard and attain physiological maturity.
Delayed harvesting may lead to grain shattering and yield losses. Harvesting can be done
manually or with the help of mechanical harvesters depending on the scale of cultivation.
After harvesting, proper threshing and drying are essential to reduce moisture content and
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prevent storage losses. The grains should be dried to about 12—-14% moisture before storage
in clean and dry containers. Millets also have excellent potential for value addition. They can
be processed into flour, biscuits, noodles, ready-to-eat snacks, beverages, and breakfast
cereals. Value-added millet products increase consumer acceptance and provide better
income opportunities for farmers and entrepreneurs.

Role of Millets in Sustainable Agriculture

Millets play an important role in promoting sustainable agriculture because they require less
water, fewer chemical inputs, and can grow successfully under marginal conditions. Their
low carbon footprint, efficient nutrient utilization, and adaptability to poor soils make them
ideal crops for climate-resilient farming systems. Millets also support biodiversity
conservation and reduce excessive dependence on major cereals such as rice and wheat,
thereby contributing to diversified and sustainable food systems.

Challenges in Millet Cultivation

Despite their numerous advantages, millet cultivation faces several challenges. These include
low productivity, lack of quality seeds, poor market infrastructure, inadequate processing
facilities, low consumer awareness, and limited policy support. In many regions, farmers still
prefer major cereals due to assured markets and procurement systems. Addressing these
constraints requires coordinated efforts from researchers, extension agencies, policymakers,
and farmers to strengthen millet production, processing, and marketing systems.

Future Prospects

The future of millet cultivation appears highly promising due to the growing awareness
regarding healthy diets, nutritional security, and sustainable farming practices. Government
initiatives, improved technologies, expansion of processing industries, and international
recognition are encouraging millet production and consumption worldwide. Future strategies
should focus on the development of high-yielding varieties, promotion of organic millet
farming, strengthening value chains, farmer training, and inclusion of millets in nutrition and
public distribution programs.

Conclusion

Millets are highly nutritious, climate-resilient, and environmentally sustainable crops that can
significantly contribute to nutritional security and sustainable agriculture. Scientific
cultivation practices including the use of improved varieties, balanced nutrient management,
efficient water utilization, integrated pest management, and proper post-harvest handling can
greatly enhance millet productivity and profitability. In the era of climate change, resource
scarcity, and increasing malnutrition, millets offer a practical solution for building resilient
food systems. Therefore, greater emphasis should be given to research, policy support,
awareness generation, and market development to popularize millets as future smart foods for
global nutritional security.
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