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Wheat Diseases and their Management

— Rajender Singh and H. S. Saharan
Department of Plant Pathology
CCS Haryana Agricultural University, Hisar

Wheat is an important food grain crop of rabi
season in Haryana. For good crop harvest, quality
seed, application of balance fertilizers, irrigations
and other plant protection measure are pre-
requisite. Wheat suffers from a number of diseases
like rusts, smuts, bunts and powdery mildew, etc.
Hence, it is essential to know about disease
symptoms and their management.

1.Loose smut: It occurs throughout the state
in almost all commercially grown wheat varieties
and causes yield losses. The disease is noticed at
or after ear emergence when black powdery ear
heads appear from infected plants. In smutted
spikes, all the spikelets are filled with black
powdery mass of spores. The spores from
diseased ears are blown away by the wind and
cause infection at the anthesis stage of the crop to
the developing grains in the healthy ear heads and
pathogen gets established in the embryo of seed.
Such internally infected seed apparently looks
healthy serves as a source of inoculums for the
disease during next crop season. It has been
observed that at boot stage the flag leaf of infected
tillers shows characteristic yellowing or tip drying
which always starts from the top. The flag leaf
yellowing or tip drying of infected tillers can easily
be recognized in the field from a distance and such
tillers/plants can be rouged out to control the
secondary spread of the disease. Loose smut can
be managed by following ways :

u Treat the seed with systemic fungicides i.e.
Tebuconazole 2DS @ 1 g/kg or carboxin or
carbendazim @ 2 g/km seed.

u Rogue out the diseased plants as soon as
observed and destroy them by burning or
burying in the soil.

u Durum wheat varieties viz., WH 896 and WH
912 are resistantto loose smut.
2.Flag smut: The disease is more pronounced

in light and sandy soils of Bhiwani, M.Garh, Rewarri,

Hisar, Sirsa, Rohtak and Ambala (Naraingarh tehsil)

districts of the state. The disease can cause heavy

losses if susceptible varieties are taken in the
infested fields year after year continuously.

Symptoms of the disease are produced on leaf,
leaf sheath, culms and ear heads but leaf and leaf
sheath are more commonly affected. Long narrow
lead gray or black streaks or stripes running parallel
to the veins are formed on leaf and other affected

plant parts. These stripes are initially covered with

epidermis which later ruptures and expose black

sooty mass of the fungus spores. The affected
leaves become twisted and drooping (flagged).

Later, the shredding of diseased leaves also takes

place. The spikes emerged on the affected tillers

remain sterile bearing no grains and if grains
formed they are shrivelled with very poor viability.

The pathogen can survive in soil and disease plant

debris for many years. This disease can be

managed by following ways :

u Seed treatment with Tebuconazole 2DS @ 1g/kg
or carboxin or carbendazim @ 2g/km seed.

u Rogue out diseased plants and destroy by
burning.

u Grow resistant varieties viz., WH 283 and WH
896 in infested fields year after year.

3. Karnal bunt : The disease has international
importance and strict quarantine has beenimposed
by countries where it is not known. Its permissible
limit atinternational level is zero per cent.

Karnal bunt disease in the wheat seeds/ grains is
observed only after threshing of the wheat crop and
there is no symptom of the disease in the standing
crop. The disease grains are generally, partially or
sometime wholly converted into black powdery mass
enclosed by pericarps of the seed. Freshly harvested
diseased grains emit fishy rotten smell. During
threshing the pericarp of the diseased grain is
ruptured and the exposed fungus spores stick to the
surface of the healthy seeds which helps in build up
of disease inoculums in the field. The flour prepared
from seed lot having more than five per cent bunted
grains imparts fishy odour, blackish colour of flour
and makes it unfit for human consumption. The
pathogen is seed as well as soil borne and infection
takes place at anthesis stage of the crop by
secondary sporidia through wind currents. The
disease can be managed by following ways:

u Seed treatment with Tebuconazole 2DS @
1g/kg seed or thiram @ 2g/kg seed for seed
borne inoculum.

u Avoid cultivation of highly susceptible varieties
like WH 147, PBW 343 and HD 2329 in disease
prone areas or infested fields.

u Grow resistant / tolerant varieties i.e. WH 283,
Raj 3765, PBW 502, WH 896 and WH 912.

u Follow 2-3 years crop rotation with non-host crop.

u Seed production programme should be taken in
less disease prone areas.

4. Brown or leaf rust : Brown coloured lesions
or pustules are formed on leaf and leaf sheath. The
pustules are scattered throughout the leaf areas.
The disease is generally observed in the second
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fortnight of February or 1* week of March. Disease

intensity increases with growth stages of the crop.

Grains are usually light and shrivelled depending

on disease severity. Brown rust can be managed by

the following ways :

u Grow resistant tolerant like WH 1184, WH 1105,
WH 896, WH 912, RAJ 3765, WH 283, WH
1142 and WH 1124.

u Spray mancozeb or zineb @ 2kg per ha on the
first appearance of disease symptoms and
repeat 2-3 sprays at 10-15 days interval.

5. Yellow or stripe rust : Disease is recognized
by the presence of linear chains of yellow rust
pustules formed on leaf. The yellow rust causes
server losses if it appears in early seedling stage
of the crop. In severe attack yellow pustules
are formed on glumes of ear heads and even
on the awns. Disease usually appears during the
month of January when average temperature is
between 11-15° C. The yellow rust can be managed
by following ways:

u Grow resistant varieties like WH 1184, WH
1105, WH 1142, WH 1124, WH 283 WH 896,
WH 912 and Raj 3765.

u Spray mancozeb or zineb @ 2 kg/ha at the
appearance of the disease symptoms and
repeat 2-3 sprays at an interval of 10-15 days or
spray of propiconazole @1ml/litre of water or
200 ml in 200 litres of water per acre on just
appearance of diseased symptoms.

6. Powdery mildew : Scattered masses of
powder like symptoms appear on the leaf. The
disease progresses from lower leaves to upper
leaves. Leaf dries in severe attack and even the
development of ear heads is adversely affected
and grains formed are shrivelled and lighter in
weight. The disease is more common in irrigated
areas, namely, Ambala, Karnal, Kaithal, Kurukshetra
and Yamunanagar districts of the state because of
the high humidity. Powdery mildew can be
effectively managed by following ways:

u Grow resistant/tolerant varieties viz. WH 283,
WH 542, WH 896 and WH 912.

u Spray of soluble sulphur @ 2-2.25kg/ha in 400-
500 litres of on appearance of diseased
symptoms.

u Avoid late sowing of timely sown varieties. [

Happy Seeder : Operating Instructions
— Pooja Rani, Sube Singh' and Anil Saroha’

Krishi Vigyan Kendra, Hisar

CCS Haryana Agricultural University, Hisar

To sow wheat in time, the burning of rice residues
is a common practice in North India, specially in
Punjab, Haryana, Delhi and Uttar Pardesh. This
burning decreases soil fertility and is harmful to
humans, animals and the environment. With the
combustion of rice residues, harmful gases are
produced which create very dangerous situations for
our environment. From the whole amount of nutrients
absorbed from soil, 25% nitrogen and phosphorus,
50% sulphur and 75% potash is preserved in roots,
stems and leaves of plant, hence, the crop residues
are storehouse of nutrients. If these residues get
incorporated in soil, they can improve soil fertility.
Thus, an approach of in-situ residue management is
the best in terms of soil health management and
environment protection.

Happy Seeder is the most effective tool for
sowing wheat in rice residues without burning and
is capable of drilling wheat seeds directly into the
fields with residual surface retention and without
any soil disturbance. This technology is eco-
friendly and also saves water.

Key Features of Turbo Happy Seeder:

u Possibility of sowing wheat crop just after rice
harvesting i.e. option for long duration wheat
andrice varieties.

u Possibility of sowing wheat in the residual
moisture i.e. saving of one irrigation.

u Timely sowing of wheat even after long duration
basmatirice varieties.

u Crop residue helps in moisture and temperature
conservation.

u Improved soil health.

u Environment friendly technology to check air
pollution.

However, one of the major constraints in the
large-scale adoption of this technology is the lack of
skills or knowledge about the operation, calibration
and maintenance of the machinery. There are
different field situation specific adjustments needed
before using the machine in the field. These
adjustments include sowing depth, fertilizer rate
and seeding rate, etc., depending on crop and field
conditions to realize the potential benefits of the
technology. So, some operating notes are there
which will be helpful for farmers.

Operating Instructions for Turbo Happy Seeder :
There are some instructions to ensure before,

during and after use of happy seeder for proper

functioning of machinery :

'Direcorate of Extension Education, CCSHAU, Hisar
’Dept. of Farm Machinery & Power Engineering, CCSHAU, Hisar
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Before Wheat Sowing :

u The field should be properly levelled before
transplanting rice crop.

u Distribute the free residues evenly over the
residues anchored across the field so that the
tailings load becomes uniform across the field.

u In the early morning, wet residues (due to
moisture from the atmosphere and soil surface)
tend to clog the machine. Therefore, the happy
seeder can be used after sufficient evaporation
of the residue moisture.

u Ensure that the moisture content of the soil at
planting time is optimal and uniform in order to
have a uniform crop. The moisture content of
the soil is critical to machine operation, as
excessive soil moisture can uproot anchored
residues, then obstruct the machine and low
soil moisture affects the germination of wheat.

u Check the condition of the drill and make the
necessary adjustments or repairs. In particular,
fasteners, blade bolts and welds before
operating. Replace broken or worn parts.

u Select the appropriate row spacing, seed
quantity and depth based on field and crop.

u Add the seed to the seed box. Do not fill the
seed box more than three-quarters to avoid
buckling of the seed box.

u Do not mix the fertilizer with seeds when sowing,
as this will damage the seed metering device.
Make sure the fertilizer is free of clumps.

During Wheat Sowing Operation :

u Use a double-clutch tractor to operate the
machine in the field. Tractors of 45-55 hp are
enough to operate a 9 to 12 tyne happy seeder.
Use the double clutch lever to reduce the
forward speed of the tractor to eliminate
occasional accumulations of residue during
machine operation.

u Engage the tractor PTO gear, set the tractor
engine to 1800-2000 rpm and operate the
tractor at 1% low gear or 2™ low gear depending
on the residual load on the ground.

u Ensure optimal depth of planting by adjusting
the depth control wheel. Raise a happy seeder
while turning on the headland without
disengaging the PTO. Adjust the top link of the
machine to keep the machine upright during
field operation.

After Wheat Sowing Operation:

u Cleaning of machine parts must be done after
use, i.e. The seed box, fertilizer box, dosing
mechanism, seed tubes, furrows, window
drums, ground wheels, etc. should be cleaned
and washed at the end of the season.

u After drying the planter, grease all bearings,
points, chain and sprockets.

u Storetheplanterinacoolanddryplace. [

Quality Seed to Raise Socio-economic

Standard of Farmers
— Sunil Kumar, Anil Kumar Malik' and S. S. Jakhar

Department of Plant Pathology
CCS Haryana Agricultural University, Hisar

The new agricultural technology introduced
during the mid-sixties helped our country to achieve
self-sufficiency in food grain production.
Considering the study up-trend in the growth of
population self sufficiency in the production of food
grains and edible oils is not a small achievement. It
would not be an exaggeration to say that the green
revolution in the country emerged from new seeds.
Seed is a vital Input and a dynamic instrument for
increasing agricultural production. Farmers in India
have known the value of good seed since time
immemorial and have been contributing for the
improvement of seeds through the process of
selection and cultivation. Quality seed production is
a specialized activity and the farmer's custom of
retaining a portion of crop production as seed
cannot act as a substitute for quality seed. Since
the practice generally lacks the expertise to
segregate seeds of genetic vigour and it is unable
to avoid poor germination.

Seed quality describes the potential
performance of a seed lot. Trueness to variety; the
presence of inert matter, seed of other crops, or
weed seed; germination percentage; vigor;
appearance; and freedom from disease are
important aspects of seed quality. High-quality
seed lots should meet minimum standards for each
of these characteristics. The standards of official
certification agencies are usually accepted as the
minimum requirements for high-quality seed.

The need for quality seed have been
recognized by the Government of India long ago
and several Research Stations have been set up
under the Indian Council of Agricultural Research
(ICAR) for the improvement of seed quality. Apart
from this, State Agricultural Universities have also
undertaken breeding programmes for achieving
the crop improvement of all major crops grown in
their respective areas of operation. The National
Seeds Corporation (NSC) was set up in 1963 to
produce foundation seeds of prominent crops and
the organization has over the years risen to the role
of leader in the country in developing the seed
industry on a large scale. The Seed Act was
legislated in 1966 to maintain the purity of seed and
to regulate the quality of seeds sold in the market
for commercial cultivation. In 1976, the National
Seed project (NSP) was launched and the seed
production process was decentralized. State Seed
Corporations have been set up under the NSP in
the respective state for the multiplication and
distribution of certified seeds. Many private

%ﬁe’%%”%ﬁé’l gRarmom {aa I%WWW%WWW%WWWWWWWWWWWWWWWWWW! 31 Fﬁs’%’%%’



companies, national as well as multinational, have

also taken up seed development, multiplication and

distribution programmes all over the country.

Despite many progressive steps taken by the
Government and the private organizations, the
production and distribution aspect aspects of
quality seed has been far from satisfactory and has
been resulted in a supply gap of seed in the country.
This inability of seed industry to supply quality
seeds in proportion to the demand has resulted in
the proliferation of spurious seeds. There are
instances of supplying commercial grain as seed by
the merchants in Haryana leading to huge
economic losses to the farmers resulting in suicide
and deaths of the many farmers.

There is necessity in the country to go for
demanded projections for various seeds. An
estimation of demand for seeds of different crops is
a complex exercise at the best because of the
unpredictable deviations in the farmers'
preferences for crops each year. The farmers' seed
demand have been observed to vary sharply
following their crop selection which in turn is
governed by many factors.

Benefits of Using Quality Seeds :

u Theyare genetically pure (true to type)

u The good quality seed has high return per unit
area as the genetic potentiality of the crop can
be fully exploited

u Less infestation of land with weed seed/other
crop seeds

u Lessdisease andinsectproblem

u Minimization of seed/seedling ratei.e., fast and
uniform emergence of seedling

u Theyarevigorous, free from pests and disease

u They can be adopted themselves for extreme
climatic condition and cropping system of the
location

u The quality seed respond well to the applied
fertilizers and nutrients
Uniformin plant population and maturity
Crop raised with quality seed are aesthetically
pleasing
Good seed prolongs life of a variety
Yield prediction is very easy
Handling in post-harvest operation will be easy
Preparations of finished products are also better
High produce value and their marketability
Taking all these things into consideration, the
Government should revitalize its machinery to
estimate the demand projections and to produce
and supply the good seeds of various crops to the
farmers at right time, at his door step at reasonable
prices. It should have a thorough and strict check
over the production of quality seeds by the private
agencies and sale of the same by the dealers to the
farmers. Ifthis is done, the farmers' problems will be
solved to a great extent and no doubt, it can
improve farmers' social-economiclife. [
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Quality Seed Production of Wheat
— Y. P. S. Solanki, Meena Siwach and Jagat Singh
Krishi Vigyan Kendra, Rohtak

CCS Haryana Agricultural University, Hisar

Quality seed has been recognised as one of the
vital inputs in increasing the agricultural production.
Experiments have shown that 10-15% vyield of
wheat can be increased only by using the quality
seed. But the farmers face a lot of difficulties in
getting quality seed every year. Either they do not
get desired quantity of seed or they have to spend a
lot of time and money for procuring such seed.
Therefore, all the farmers are unable to procure it. If
a farmer takes some care, he can avoid both these
problems to a large extent by producing quality
seed of a variety himself. Wheat is a self-pollinated
crop and it is very easy to maintain its purity. Once
the certified seed is purchased by the farmer from
certifying agencies like Agricultural Universities,
Seeds Development corporations and National
Seeds Corporations, etc., the farmer can maintain it
for a number of years without an appreciable
decrease inits genetic purity and potentiality.

The quality seed should meet the following
requirements : purity of seed (not less than 98%);
Inert material (not more than 2%); other crops seed
(notmore than 0.10%); weed seeds (not more than
0.10%); objectionable weeds (not more than 5%);
germination (not less than 85%); moisture (not
more than 12%).

The main points for producing quality seeds are:
u Grow the certified seed in a good fertile field where
irrigation facilities are available and it is free from
weeds and other crop plants : u Before sowing, the
seed should be treated with Vitavax/Bavistin @ 29
per kg of seed to insure the control of loose smut, u
The sowing should be done at normal time and in
lines, u The seed rate should be reduced to facilitate
the proper roguing, u The application of irrigation and
fertilizers according to package of practices is
essential to harvest good yield and well filled grains,
u The hoeing and weeding should be done well in
time. If some weeds like Hiran Khuri and Phalaris
minor are present in the crop, they should be
removed before maturity,
u The off-type plants should be removed as and
when noticed, u The smutted plants should be
removed carefully and burried in the soil much away
from the field, u If the field, which is selected for
producing seed is not having wheat crop on either
side, the whole field should be harvested. But if the
field is surrounded by other wheat variety, then a strip
of three meter from all sides of the field should be
harvested separately. The remaining crop should be
harvested and threshed separately in a well cleaned
thresher, u After threshing, small, broken and
shriveled seeds should be separated with the help of
a sieve. The bold seeds should be dried well before
storing in the bins, and u For storing celphos may be
used to avoid the attack of weevilsmetc. [
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