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Barley
Introduction

Barley occupies fifth position arong the cereals in terms
of area and production in Nepal after rice, maize, wheat
and finger millet. It ranks fourth position in the world. It
has been mentioned extensively in the ancient Hindu
religious books and is being used as an essential item in
many ritual occasions and religious worships.

Barley is very important crop in our context because it is
low inputs and management requiring crop. It is staple
food of the poorest of the poor in remote and food deficit
mountainous area of Nepal. But it can be grown from terai
up to an elevation of 4000m in Nepal. The most important
area of barley is in hills and mountains in the west of the
country. Barley is of particular importance in the mountains
because it is faster maturing than wheat and requires
fewer heat units to mature compared to other crops.

Barley is used as common food item. Its flour is used in
preparing "rotee". Sometimes barley is mixed with grain
or wheat and then ground to flour for preparing better
quality "chapattis". Grain is roasted and ground; and used
as sattu. Grain is also broken and roughly ground into
‘pearl’ to be used as soup. In addition barley straw, which
is animal feed ingredient, also used in thatching the huts
and hermitages. Barley is valued for its malt quality. It is
used in preparation of alcoholic beverages. Barley is
considered one of the nutritious crops and its nutritive
value of barley is given below:

Protein 11.5%
Carbohydrate 74%
Fat 1.3%
Crude fibre 3.9%
Ash 1.5%

An Introduction fo Barley Cultivation —{13]




Climatic Requirement

Barley requires cool weather during early growth and
warm and dry weather at maturity. The crop requires 12-
15°C during growing period and around 30°C at maturity.
This crop has low water requirement than wheat. Being
drought resistant, barley suits areas with scanty rainfall.
Hailstorm during maturity causes considerable damage to
grains while rains at maturity result in discoloration of
grains which make them unfit for marketing as malting
cannot be done from such products.

Soil

Barley is grown under neglected soils of low fertility. It is
best suited to soils which are well-drained and moderately
rich deep loams. Its yield on sandy soils is low. It also grows
well on moderately saline- alkaline soils with pH 6-8. The
crop is susceptible to water logging and damp soils.

Cropping Patterns

Common cropping patterns used by farmers in terai and
hills/mountains are as summarized below:

Varieties

Terai/lnner terai
Rice - barley
Rice - barley + linseed + barley

Terai/hills

Maize + beans - barley

Rice + black gram(on bunds) - barley
Maize - barley - fallow

Cotton - barley - fallow

Hills/Mountain

Beans or cowpea - barley - fallow
Maize + finger millet - barley
Maize + soybean - wheat or barley

[14} An Introduction to Barley Cultivation



Traditionally grown barley varieties are tall and weak
stemmed and generally lodge even under relatively low
soil fertility conditions. Therefore, researches on varietal
improvement have restructured the plant type to take full
advantage of higher level of soil fertility and irrigation.
Released varieties are listed below:

Table 1 : Productivity, maturity days and recommended
domain of Barley varities

SN. “““‘:a'fi;f;::“" ml[ﬂn;';;]:';ﬁ“' H;‘;’;:“ Recommendation Domain
1. | SoluUwa 1.9 177 High Hill

2. | Ketch 2.5 112 Terai, inner Terai

3. | Cl-10448 2.6 125 Terai, inner Terai

4. | Galt 2.3 157 Terai, inner Terai

5. | HBL-56 3.0 135 Terai, inner Terai

6. | Bonus 3.6 162 Kathmandu Valley

Land Preparation

A good seed bed is required for raising barley crop. Barley
is mostly grown on light soil where four to five ploughings
with local plough or three to four harrowings followed by
planking are sufficient to prepare a good seed bed.
However, in rainfed areas field preparation should be done
with great care as conservation of moisture is dependent
on it. In these areas ploughing or harrowing should be
done in the evening and furrows should be kept open
whole night to absorb moisture from dew. Planking should
be done early in the morning.

Manure and Fertilizers

The nutrition requirements of barley along , with suitable
methods of applications are described here.
Requirements

The application of manures and fertilizers to barley crop
gives higher yield and makes the best use of the land,

An Introduction to Barley Cultivation [15]




water and varietal potential. The uptake of fertilizers is
very much affected by moisture availability. Therefore, the
quantity of chemical fertilizer applied to barley depends
upon soil test, number of irrigations or frequency of rainfall.
Generally 10-15 tons of well decomposed farmyard manure
may be applied. However, in the absence of soil-test report,
table-1 can be considered as a guideline for applying
different nutrients.

Table 2: Nutrient requirements of barley crop (in kg/ha)

$.No.| Condition Nitrogen | Phosphorus Potash
1 [lrrigated 60 30 10
2 |Rainfed 30 20 10
3 |Late sowing 40 30 10

Method of Application

Under irrigated conditions half the quantity of nitrogenous
fertilizer and full quantities of phosphatic and potassic
fertilizers should to placed at 8-10 cm depth in the soil
before sowing, while preparing the land. The remaining
quantity of the nitrogenous fertilizer may be applied with
first irrigation i.e. 30-35 days after sowing. Under rainfed
conditions the entire dose of all the fertilizers should be
placed 8-10 cm deep in the soil before sowing.

Seed and Sowing

It is desirable to give all or one of the following treatments
to the barley seed before sowing to reduce the risk of crop
failure due to infected seed.

Organo-Mercurial Treatment

Barley crop suffers from several diseases such as covered
smut, whose spores externally rest on seed and cause
infection. To control such diseases, a treatment with organo-
mercurial compounds like Agrosan GN or Ceresan @ 2-3
g/kg seed is carried out.

[16}— An Introduction to Barley Cultivation



Solar Treatment

There are some diseases of barley such as loose smut,
whose spores infect seed while it is developing on its
mother plant. To control such diseases a solar treatment
is given. It is done on a bright sunny day in April or May.
Seed is soaked in water for 4 hours (6 am to 10 am) and
then spread in sun to dry till evening. This treatment kills
the causal organisms and seed becomes free from infection.

Soaking Treatment

The cultivation of barley in some places, under rainfed
conditions is full of risk of seed germination due to marginal
stress on soil moisture. Similar situation can be faced when
barley is cultivated under salt stress conditions. Under
such situations where soil moisture availability is marginal,
the seed is soaked in ordinary water at room temperature
overnight before sowing next morning. This helps in better
germination of seed. Treatment of barley seed with 1-2
ppm boron increases drought resistance.

Seed Rate

Healthy seed of desired variety which suits to the conditions
of cultivation are selected. (1) Under irrigated conditions
75 kg seed/hectare is required to get proper crop stand.
(2) For crops grown under rainfed conditions, 100 kg
seed/hectare is required. (3) Crops grown under still adverse
conditions late sown or too cold weather, 110 kg seed per
hectare is required to get reasonable population in the
field.

Sowing Time

The normal sowing time extends from the middle of
October to middle of November depending upon the
elevation, soil type, moisture status and irrigation facilities.
there is gradual decline in yield when sowing gets
progressively delayed upto the end of December. In rainfed
areas sowing should be done in 3" and 4" week of
November. Sowing should be properly timed to ensure
the optimum use of conserved moisture and to avoid high
temperature stress.

An Introduction to Barley Cultivation [17]



Spacing

For normal sowing irrigated crop, a spacing of 22 cm
between row is recommended. Sowing should be done at
a depth of 4-5 cm. In rainfed crop, a spacing of 25cm
between rows is recommended and plant to plant 3-4 cm
is maintained. Sowing should be done at a depth of 6-8
cm depending upon soil moisture.

Method of Sowing

Method of sowing is an important aspect particularly under
rainfed condition. Seed should be dropped with the help
of the seed drill to ensure uniform distribution of seed at
the optimum depth. In irrigated areas, seed may be dropped
by hand into the furrows.

Water Management

Barley is generally grown as rainfed crops because it has
low water requirements. Barley crop is profitably grown
even under those conditions where irrigation is scanty.
Investigations have sown that uptake of applied chemical
fertilizers increases with increased moisture from irrigation
(i.e.25% to 75% available soil moisture) and results
proportionally in higher grain and straw yields. On, sandy
soils it requires more irrigations, whereas on sandy loam
soils it requires less irrigations. If barley crop is grown for
malting and brewing one extra irrigation helps in keeping
the grain protein contents within safer limit. For normal
development and satisfactory production, following
irrigation schedule should be followed.

1. If only one irrigation is available, it gives maximum
yield when applied at active tillering stage i.e. 30-35
days after sowing.

2. If two irrigations are available, these should be given
at active tillering stage and second at milk stage i.e.80
-85 days after sowing.

3. If three irrigations are available, (which normally is
avoided or given in barley grown for malting and
brewing) then these irrigation can be applied at active
tillering stage, second at boot stage (i.e. 60-65 days
after sowing) and the last at milk stage on a wind free
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calm day.

4. Under rainfed conditions (dry land areas) where
collection of run-off water is possible during monsoon
in tanks etc., this water must be applied at the active
tillering stage. Also mulching with wheat/barley straw
in between the rows of barley saves soil moisture loss
in the initial stage of the crop. Similarly, spraying of
reflecting material like kaoline on the foliage reduces
the transpiration loss.

Weed Management

Weeds are usually a problem in barley causing reduction
in yield almost 30-50%. Crop-weed competition is
somewhere in between 30 to 40 days of sowing of the
crop.The major weeds of barley are Chenopodium
album(bathua), Cirsium arvense (kateli), Anagallis arvensis
(Krishna neel), Melilotus alba, Melilotus indica (sanji),
Avena fatua (wildoat), Poa anua (blue grass), Convovulus
arvensis,etc. Broad leaved weeds affecting barley yields
are the creeping thistles ( Circium sps) and sorrels (Romex
sp). It is desirable to control the weeds through the use of
good cultural practices.

Broad leaved weeds can be controlled by an application
of 2,4-D sodium salt (80 percent) or 2,4-D amine salt (72
percent) at 0.78 kg a.i./ha in 700-800 liters of water/ha in
35-40 DAS of the crop. Under the rainfed condition the
rate of herbicides should be slightly lower, i.e. 0.5 kg ai/ha.

For the control of wild oats spray Isoproturan 75 WP at
the rate of 1.0 kg a.i./ha in 600-800 litres of water 2-3 days
after sowing.

Diseases

1. Stripe Disease

Symptom:

The symptom starts appearing from the late tillering stage
and continue up to maturity. Yellow stripes show up on
the older leaf blades and sheaths as initial symptoms. Later

the stripes turn brown as the tissue dries up and the leaf
blade becomes shredded in advance stage of the disease.
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In case of severe infection the spike emergence is adversely
affected. Very few grains are produced in the earhead of
affected plants. It lowers the yield and impairs the quality.

Control:

e Treat the seed with 1:1 mixture of Thiram+ Bavistin
or Vitavex at the rate of 2.5 g per kg of seed.

e Soak the seeds in cold water from 6 a.m. to 10 a.m.
on a bright sunny day in April or May and then expose
to sun on a brick floor from10 a.m. to 5 p.m. when
the temperature of the floor is about 40-45°C. The
high temperature kills the fungus rendering the seeds
free from infection.

2. Loose Smut

Symptoms:

A crop will appear normal up to head emergence. Once
the heads have emerged, the heads will be covered in
black spores. Affected plants tend to be shorter at this
stage, and when the spores have dispersed, it will be
apparent that no grains will be produced from the head.

Control:

e Treat the seed with systemic fungicide such as Vitavex
or Benlate at the rate of 2.5 g per kg of seed.

e  Pick-up the diseased earheads before rupture of the
membrance in paper bags and and burn them.

e Soak the seed in cold water for four hours ( 6 a.m. to
10 a.m.) on a bright sunny days in May or June and
then expose to sun on a brick floor from 10 a.m. to
5 p.m. when the temperature of the floor is about 40-
45°C, The fungus mycelium inside the seed is
inactivated and killed.

3. Covered Smut

Symptoms:

Infected plants do not demonstrate symptoms until

heading. Kernels of infected plants are replaced by masses

of dark brown smut spores. Smutted heads are hard and

compact. Infected plants may be stunted. Occasionally
smut sori may also develop in leaf blades, where they
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appear as long streaks.

Control:

e Seed treatment with Vitavex at the rate of 2.5 g per
kg of seed .

e Grown the resistant varieties.

4. Powdery Mildew

Symptoms:

At first, powdery mildew can be observed as small greyish
patches of fluffy fungal growth (mycelium) on the upper
surface of the lower leaves. These spots resemble small
cushions of white powder. Leaf tissue on the opposite side
of an infected leaf turns pale green to yellow. The fungus
only infects the epidermal layer and can be easily scraped
off with a fingernail. Infections can also occur on the leaf
sheaths and ears. Leaves remain green and active for some
time following infection, then gradually become chlorotic
and die off. As the disease progresses, the mycelium often
becomes dotted with minute black points (cleistothecia),
which are the sexual fruiting bodies of the fungus.

Control:

e Sulphur dusting at the rate of 15-20 kg per hectare.

e Three sprays of Karathane (0.2%) at intervals of 15
days.

e Cultivation of resistant varieties.

5. Spot Blotch
Symptoms:

Infections appear as dark, chocolate-colored blotches. The
spots merge, eventually forming irregular dead patches
on the leaves. Leaf spots may be surrounded by a zone of
yellow leaf tissue of varying width. Spot may also appear
on the leaf sheaths, neck and head of the plant. Heavily
infected leaves dry up completely, and infections on the
flag leaf during kernel filling are the most serious.
Control:

e Treat the seed with 1:1 mixture of Thiram+ bavistan
or Vitavex at the rate of 2.5g per kg of seed.
e Crop rotation and field sanitation can minimize the
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inoculum build up.

6. Net Blotch

Symptoms:

Net Blotch in barley can cause yield losses from 10% to
40% with a reduction in thousand grain weight. The first
symptoms are very small, dark brown lesions on the leaves.
These develop into short brown stripes or irregular blotches
which, on close examination, are seen to consist of a
network of brown lines. The ear can also be infected, but
lesions do not usually appear.

Control:

e Treat the seed with 1:1 mixture of Thiram+ bavistan
or Vitavex at the rate of 2.5 g per kg of seed.

e Spray the crop three to four times with Mancozeb 75
WP or Zineb at the rate of 0.2% at an interval of 10-
15 days.

7. Molya Disease

Symptom:

Symptoms include stunting of plants, discoloration of

leaves resembling nutrient deficiency and poor tillering.

Under heavy infection, the plant may not develop beyond

15 cm in height. Roots of infested plants are stunted with

along main root and few rootlets at the extreme end.

Control

e  Adopt crop rotations of three to four years with non-
cereal crops.

e Two or three deep ploughings during summer will
reduce the nematode population.

e  Mixing practices i.e. carbofuran @1.5 kg/ha in the
soil also controls the disease to greater extent.

Insect Pest

Barley crop is attacked by a number of insect pests and

rodents. Some of the most important and common ones

are given below:

Soil Insects

The important soil insects are white ants, termites, Gujhia
weevil and cutworm. They damage the crop soon after
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sowing. They damaged plants dry up completely causing
poor crop stand.

Control

Use 2% Methyl parathion or 5% Malathion dust @20-25
kg per hectare and mix it well in the soil at the time of last
ploughing before sowing.

Foliage Pests

Ahids not only suck the sap from leaves, stems or spikes

but also spread diseases like yellow rust and transmit the
virus.

Control:
Spray Oxydemeton methyl (Metasystox) 25 EC or

Dimethoate (Rogor) 30EC @ 1.0 liters in 1000 litres of
water per hectare. Repeat the spray at 10-15 days interval.

Rodents

Field rodents (rats) cause heavy loss to standing, harvested
and stored crop.

Control

e Fumigate live-burrows with aluminum phosphide at
the rate of one tablet of 0.5 g per small burrow, and
3.0 g per large burrow.

e Rat baits prepared with Ratafin can also be spread in
the fields to control rodents. These baits are prepared
by Ratafin (Cumarin) 50 g, 1 kg wheat or maize flour,
50 g molasses and 50 g mustard oil to make a hard
paste to make small baits.

Harvesting and Threshing

Barley is ready to harvest when it is physiologically mature.
The maturity indices of barley are:

e Plants turn yellow and dry up

® Grains become hard and moisture content is about
18-20%

e Plants become brittle and rigid
e Stem breaks down with slight pressure
Harvesting should be done only on full ripening. Earlier
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harvests are poor in quality and yield, while late harvests
are prone to shattering of grains and spikes in the field.
Harvesting may be done early in the morning when air
conditions are calm, cool and wet to reduce the loss by
shattering. In afternoon harvesting, the spikes become
too dry and fragile for sickle operation.

Threshing is done either by trampling by bullocks or by
mechanical threshers. The grains after threshing are dried
well before storing
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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 Dalakha 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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