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FINGER MILLET

Introduction

Finger millet (Eleusine coracana (L.) Gaertn) 4x, 2n=
36, is self pollinated crop belonging to Poaceae
family and Chloridoideae sub-family. It is an annual
plant widely grown in the arid areas of Africa and
Asia.

Finger Millet is originally native to the Ethiopian
Highlands and was introduced into India
approximately 4,000 years ago. In Nepal, this crop
might have been introduced from India about the
same period.

It occupies 12% of global millet area. Its annual
world production is at least 4.5 million tons. It is
cultivated in more than 25 countries in Africa
(eastern and southern) and Asia (from Near East
to Far East), predominantly as a staple food grain.
The major producers are Uganda, India, Nepal, and
China. Finger millet has high yield potential (>10
t/ha under optimum conditions) and grain stores
very well.

Finger Millet is highly adapted from terai to the
himalayas. In Nepal also it is cultivated in various
regions from terai to mountain areas up to the
elevation of 3000 m. with its major acreage in hills
and high hills. It is extremely important crop for
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the mountainous areas of Nepal, because of its
contribution on food and fodder for poor
households dwelling in the region. It is generally
old crops with wide variation in genetic resources
and is being grown under moisture, nutrient and
temperature stress food deficit hilly areas of Nepal.

Finger millet is considered as food of ultra poor
and oppressed group, Kuanna in Nepal. So, this
crop has not received any scientific eye and being
slowly replaced with other main crops. Area,
production and yield of finger millet in Nepal during
2010/11 are 269820 ha, 302691 Mt and 1122 kg/ha
respectively. Region wise area production and yield
of finger millet is presented in table 1.

Table 1. Region wise area, production and yield of
Finger millet in 2010/11 in Nepal.

Development Regions | Area (Ha) | Production (Mt) | Yield (Kg/ Ha)
Eastern region 70351 79547 1131

Central region 64047 70150 1095
Western region 96989 110412 1138
Mid-western region 21457 23914 1115
Far-western region 15629 15500 | 992

Source : MoAC, 2010
Uses

This is a versatile grain that can probably be used
in many of types of foods, including many that are
quite unlike its traditional ones. Its several major
uses include the following:
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e Finger millet flour can be used to make pancakes
and dhindo (dough made by putting flour in
boiling water and stirring).

e Bakeries and Bread: Some finger millet is ground
into flour and used for bread, biscuits and other
bakeries.

e Porridge: The small grains which are usually
brown but occasionally white are commonly
boiled into a thick porridge.

e Malt: Malted finger millet (the sprouted seeds)
is produced as a food in a few places. It is
nutritious, easily digested, and is recommended
particularly for infants and the elderly.

e Beverages: Much finger millet in Nepal is used
to make local wines ( jaad, chyang) and distilled
product Raksi. Its amylase enzymes readily
convert starch to sugar.

e Fodder: Finger millet straw makes good fodder
better than that of pearl millet, wheat or
sorghum. It contains up to 61 percent total
digestible nutrients.

Nutritional Status

Of all major cereals, this crop is one of the most
nutritious. Indeed, some varieties appear to have
high levels of methionine, an amino acid lacking in
the diets of hundreds of millions of the poor.

This crop has many other advantages as well. Its
grain tastes better than most.
An Introduction to Finger Millet Cultivation {15]




Table 2 : Nutritional Status of finger-millet

[ Main Components Essentiol amino ocids

| Edible protein (g) | 95 | Riboflavin (ma) 0.11] Cystine 1.7
Moisture (g) 12 | Chloride (mg) 84 | Isoleucine 40
Food energy (Kcal) | 334| Copper (mg) 0.5 | Leucine 78 |
Protein (g) 7.3 | lodine (micro g) 10 | Lysine 25
Carbohydrates (g) | 74 | Iron (mg) 9.9 | Metheonine 5.0
Fat (g) 1.3 | Magnesium (mg) 140 | Phenylalananin 41
Fiber (g) 3.2 | Mangonese (mg) 1.9 | Threonine 31
Ahs (g) 2.6 | Molybdenum (microg)|2 | Tryptophan 13
Vitamin A (RE) | 6 | Phosphorous (mg) {250 | Tyrosine 41|
Thiamin (mg) 0.24 Potassium (mg) 314 | Valine 64
Niacin (mg) 1.0 | Sodium (mg) 49
Vitamin C(mg) | 1.0 | Zinc (mg) 15
Calcium (mg) 358

Source: National academy of science, 1996

Protein content of finger millet grain (7.4 %) is
comparable to that of rice (7.5 %). However, it
shows considerable variation. The main protein
fraction (eleusinin) has high biological value, with
good amounts of tryptophan, cystine, methionine,
and total aromatic amino acids. All of these are
crucial to human health and growth and are
deficient in most cereals. For this reason alone,
finger millet is an important preventative against
malnutrition. The methionine level ranging around
5 % of protein is of special benefit, notably for those
who depend on plant foods for their protein. Finger
millet is also a rich source of minerals. It contain
0.33 % calcium, 5-30 times more than in most
cereals. The phosphorus and iron content can also
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be high. As the carbohydrate from this crop is slow
releasing, finger millet meals are also recommended
for diabetic and blood pressure patients.

Botanical Descriptions

Finger millet is an erect, tufted annual, growing to
60-135 cm. Root system consists of large number
of slender and fibrous root which are able to absorb
moisture very thoroughly and efficiently from the
soil. It has high tillering ability, stem is compressed
with round nodes. Leaves are linear with distinct
mid ribs, ligule and a fringe of hairs. The tillers at
the end of the culm bear heads which consists of
whorl of fingers like spikes (2-8 in number) in which
spikelets are arranged closely on both sides of
slender rachis. The spikelets are crowded into two
overlapping rows on the outer side of the spike.
Each spikelet contains about four to five flowers.
The spikes take six to eight days to complete
flowering. Flowering takes place simultaneously in
all fingers. The spikelets contains about three to
five seeds which are very small in size and generally
reddish to brown in color while some are white as
well.

Climate and Soil

Finger millet is an important food crop grown in
drought and rainfed conditions in mountain and
hilly region of Nepal. It can be cultivated from terai
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to 3000 masl in sloppy and bari land as summer
crop. It is one of the few crops that can even be
grown in low land paddy fields during summer
season if water logging is prevented. Finger millet
grows well in well drained soils but silt loams are
the most desirable. Finger millet grows best in an
environment with medium rainfall (75 to 100 mm),
an annual temperature range of 11 to 27°C and a
soil pH of 5.0 to 8.2.

Improved Varieties

Nepal Agriculture Research Council, National Hill
Crop Research Program Kabre, Dolakha has been
working for the development of improved varieties
of finger millet. This program has developed three
varieties of finger millet suited from terai to mid
and high hill region of Nepal.

Table 3: Information on released varieties of finger-
millet in Nepal

- Released Specific Daysto  Grain yield
Variety Domain
Year characters Maturity (t/ha)
Dalle -1 {IE 980) 4
i Closed fingers, | Inner-Tera - .
Exotic Selection 1980 125-151 3.3
Some lodging and midhills
From India
Okhale-1 .
Semt-erect |[Midand high o
(NE1304-43) 1380 ) 154-194 13
fingers hills
Local selection
Kabre kodo-1 (NE Mid-hills
6401-26) 1989/590 Erect fingers (900-1900 167 2.3
Local selection masl)
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Cropping Pattern:

Most common cropping patterns with tinger millet
as a crop component prevalent in different
ecological regions in Nepal are as follows:
Terai and inner terai (<600 masl)

Early finger millet- Rice

Early maturing Maize- Finger Millet- Rice
Maize- Finger Millet- Oilseed crop

Mid hills (600-2000 masl)

Finger Millet/ Maize- Wheal oi Oilseed
Finger millet/ Maize- Fallow

Finger millet- Wheat/ Oilseed

High hills (2000-3000 masl)

Soybean / Finger Millet- Wheat or Finger Millet
Finger Millet- Finger Millet- Pseudo cereal
Finger millet- Potato- Wheat (2 years rotation)
Finger Millet - Amaranth- Buckwheat

Field Preparation

Finger millet is generally considered as relay crop
and is transplanted in maize. For this soil in maize
field is cleaned and turned with the help of spade.
Then, transplanting the seedlings along with leveling
is carried out simultaneously. For sole crop, field is
ploughed 2-3 times with tractor or plough, stubbles
and weeds are removed. There should be fine and
leveled seed bed with the facility of drainage to
remove excess water.

Manure and Fertilizers

Crop growth and development is the response of
crop to manures and fertilizers. Fertilizer dose varies
with variety, soil type and crop cultivation methods.
For this reason it is required to apply fertilizer after
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soil test. Hill Crop Research Program Kabre, Dolakha
has recommended 45:30:20 kg NPK/ha, along with
FYM 10 t/ha. Total amount of phosphorous and
potassium and half dose of nitrogenous fertilizer
should be applied at planting and remaining half
nitrogen is applied at tillering stage.

Generally, farmers do not use fertilizers and
manures in relay cropping, so it is recommended
to add fertilizers and manures at the time of
transplanting to achieve higher yield.

Seed and Sowing

Use of high quality seed (certified seeds of improved
varieties) is most for getting higher yield. In Nepal,
farmers use their own seed. It is advisable that the
seed lot should be free from insect and diseases,
physical impurities and other impurities. Seed lot
should be changed every three to five years.

The appropriate plant geometry is 10 cm row
spacing and 10 cm plant spacing. Seed rate
recommended for line sowing or broadcasting is
10 kg/ha but for transplanting the plant in a hectare
of land 4 kg of seed is enough for raising nursery.

In Nepal finger millet is generally transplanted as
relay crop in maize except for some regions where
direct seeding monoculture is practiced. For
transplanting, 30-35 days old seedling is used.
Research done at Hill Crop Research Program has
observed higher yield in finger millet transplanted
on first week of Ashad while transplanting earlier
to this only higher straw yield was observed. For
finger millet cultivation, following recommendations
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on date of transplanting for different ecological
regions have been made.

High hills — Jestha- Ashad

Mid hills = Ashad- Shrawan
Terai and Inner Terai — Shrawan- 2nd week of
Bhadra.

Water Management

In Nepal, finger millet is grown in rainfed farming
system. Finger millet is sensitive to water logging
condition, so it is imperative to manage proper
drainage for excess water. While, it is crucial not to
have water stress during tillering, heading and
flowering stage.

Inter Cultural Operation

One or two inter cultural operations are required
during early vegetative growth i.e. prior to tillering
and prior to heading. Millets do not compete well
enough against weeds. So, it is recommended to
control weeds as per need.

Harvesting, Threshing and Storage

Finger millet is ready to harvest in about 120-135
days after transplanting depending on climatic
condition and variety. After the fingers turn brown
and grains are hard enough having moisture less
than 30 % then crop is ready to harvest. Fingers
are harvested using sickle. Straw is harvested after
a week from the ground level. Traditionally finger
millet ear heads are kept in heaps for 3-5 days for
curing and dried in sunlight before threshing.
Threshing is done manually, either by rubbing
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against foot or beating with the help of stick, and
also mechanically using electric thresher. Grains
separated by winnowing are sun dried to reduce
the moisture and stored in dry, clean and air tight
containers or even in earthen pottery.

Diseases

The main diseases of finger millet are blast, seedling
blight, downy mildew and smut.

Blast

This disease is caused by pyricularia fungi. This
disease infects even in the seedling stage with grey
to yellowish lesions forming on leaf blades. In a
severe condition, spots may coalesce to form a
large blighted spots and main stem become infected
and ear head breaks over. The grains of the infected
earhead are shriveled and become light in weight.

Seed treatment with Thiram or Ceresan at the rate
of 2.5 g /kg of seed can control this disease.

Seedling Blight

This disease is caused by fungus Cochilobolus
noduloeus. This disease severely affects finger millet
plants during continuous rainfall and may attack at
any stage of crop in any parts. Seed treatment with
Ceresan or Thiram is effective in control of the
disease.

Downy Mildew

Fungus Scleropthora macrospora is the causative
agent of this fungus. Plants are stunted and leaves
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may arise close together in a bunch. Spray of 0.2%
Mancozeb will be effective in controlling the disease.

Insect Pest

Of the very few insects attacking finger millet, stem
borer, aphids, hairy caterpillar, grasshopper and
earhead bug are the major. No loss of crop by
storage pest has been reported. Moreover, seeds
of other crops are mixed with finger millet to
prevent their damage from storage pest.
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Nepal Agricultural Research Council (NARC)

The Nepal Agricultural Research Council (NARC) was
established in 1991 as an autonomous research
‘Organization under the Nepal Agricultural Research
Council Act of the Government of Nepal. NARC works
with the objective to uplift the socio-economic level
of Nepalese by developing and disseminating
technologies that increases the productivity and
sustainability of resources devoted to agriculture.
NARC’s research program are carried out in
Disciplinary Divisions, National Commodities Program
(NCPs), Regional Agriculture Research Stations (RARSs)
and Agriculture Research Stations (ARSs) located
throughout the country and with various partners
(INGOs, NGOs, CBOs) including farmers in their
outreach research activities.

National Hill Crops Research Program (NHCRP)

National Hill Crops Research Program is situated in
the Kabre VDC of Dolakha district. This program has
mandate to develop suitable technologies on
underutilized crops such as finger millet, Buckwheat,
buckwheat and grain amaranth for the country. These
crops are equally important for improving food
security where people have to sustain their livelihood
by using limited resources. This program has been
trying to develop farmers’ preferred technologies
and their rapid dissemination adopting participatory
approaches.
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