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&% Loose smut of wheat is one of the most important fungal diseases affecting wheat
ﬁ“f@ cultivation throughout the world. The disease is caused by the fungus Ustilago tritici and
51 is responsible for significant yield losses in many wheat-growing regions. The disease mainly
&gwgw affects the ear heads of wheat plants, where healthy grains are replaced by masses of black
&% powdery spores. Severe infections can lead to substantial reduction in grain yield and seed
QP quality. Loose smut is considered a seed-borne disease because the pathogen survives inside
033050 . : - ; ; ; i

20 infected seeds in dormant form. Infection generally remains hidden until the flowering stage
% of the crop, making early diagnosis difficult. The disease is widely distributed in temperate
280 and subtropical wheat-growing areas and becomes more severe under cool and humid
Qe environmental conditions during flowering. Proper seed treatment techniques, use of resistant
@flﬁ varieties, and clean cultivation practices are essential for effective management of loose smut
- disease in wheat.
025%0

. Causes of Loose Smut of Wheat
&ggg_@ Causal Organism:

L Loose smut of wheat is caused by the fungus Ustilago tritici, which belongs to the class
KT Basidiomycetes.

TRy The fungus is internally seed-borne and survives in the embryo of infected wheat seeds
s without showing visible external symptoms.
@f%@ During favorable conditions, the dormant fungal mycelium becomes active and grows
Gued systemically along with the developing wheat plant.
C“Ci At the heading stage, the fungus invades floral tissues and transforms grains into masses of

dark brown or black spores called smut spores.

Disease Cycle:

The disease cycle begins when infected seeds are sown in the field.

The fungal mycelium present within the embryo grows together with the germinating
seedling and spreads throughout the plant tissues.

At flowering stage, smutted ears emerge slightly earlier than healthy ears and contain black
powdery teliospores instead of grains.

These spores are dispersed by wind and reach the flowers of healthy wheat plants during
anthesis.

The spores germinate on the stigma and produce infection hyphae that penetrate the ovary
and infect the developing embryo.

The fungus then remains dormant inside the seed embryo until the next planting season,
thereby completing the disease cycle.

Environmental Conditions Favoring Disease:

Cool temperatures ranging between 16°C and 22°C during flowering favor infection and
disease development.

High humidity and cloudy weather during anthesis significantly increase spore germination
and infection efficiency.
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Windy conditions assist in dispersal of smut spores from infected ears to healthy plants.
Continuous cultivation of susceptible wheat varieties and use of untreated seeds increase
disease incidence over time.

Symptoms and Identification

The symptoms of loose smut become visible only after ear emergence.

Infected plants usually produce ear heads earlier than healthy plants.

The grains in infected spikes are completely replaced by black powdery masses of fungal
spores.

Initially, the smutted ear is covered by a thin gray membrane which soon ruptures and
releases spores into the air.

After dispersal of spores, only the bare rachis of the spike remains.

Infected plants may appear slightly taller and thinner than healthy plants.

Since infection remains hidden inside seeds, external examination of seeds is generally
insufficient for diagnosis.

Laboratory seed testing and microscopic examination are commonly used for accurate
detection of infected seeds.

Seed Treatment Techniques:

Seed treatment is the most effective method for controlling loose smut disease because the
pathogen survives internally within the seed embryo.

Different physical, chemical, and biological seed treatment methods are used for disease
management.

Hot Water Treatment:

Hot water treatment is one of the oldest methods used for controlling loose smut.

In this method, wheat seeds are first soaked in cold water for about four hours to activate
dormant fungal mycelium.

The seeds are then immersed in hot water maintained at approximately 52°C for about 10
minutes.

The heat kills the fungal mycelium without seriously affecting seed viability.

After treatment, seeds are dried properly before sowing.

This method is effective but requires careful temperature control because excessive heat can
reduce seed germination.

Solar Seed Treatment:

Solar treatment is an eco-friendly and low-cost technique commonly practiced in regions with
high summer temperatures.

Seeds are soaked in water for a few hours and then spread thinly under direct sunlight during
hot summer afternoons.

Solar heat raises seed temperature sufficiently to destroy fungal mycelium inside the embryo.
This method is economical and suitable for farmers with limited access to chemical
fungicides.

However, treatment effectiveness depends on climatic conditions and exposure duration.
Chemical Seed Treatment:

Chemical fungicides are widely used for managing loose smut due to their high efficiency
and ease of application.

Systemic fungicides penetrate seed tissues and eliminate the internally seed-borne pathogen.
Commonly recommended fungicides include carboxin, carbendazim, tebuconazole, and
vitavax.

Seeds are treated with recommended doses of fungicides before sowing to prevent fungal
development during germination.

Chemical seed treatment provides reliable disease control and improves seedling vigor.
However, excessive or improper use of fungicides may lead to environmental concerns and
pathogen resistance.
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Biological Seed Treatment:

Biological control methods involve the use of beneficial microorganisms to suppress fungal
pathogens.

Bioagents such as Trichoderma viride, Pseudomonas fluorescens, and Bacillus subtilis are
used as seed treatments.

These microorganisms inhibit fungal growth through competition, antibiosis, and induction of
plant resistance.

Biological seed treatment is environmentally safe and sustainable.

Although biocontrol methods may not provide complete eradication of the pathogen, they
contribute significantly to integrated disease management programs.

Prevention and Management Strategies

Use of Disease-Free Seed

Certified disease-free seeds should always be used for sowing to reduce the chances of
introducing the pathogen into the field.

Selection of healthy seeds from disease-free fields is an important preventive measure.
Resistant Varieties:

Cultivation of resistant wheat varieties is one of the most economical and effective methods
for disease management.

Plant breeding programs have developed several resistant cultivars suitable for different agro-
climatic regions.

Crop Rotation

Crop rotation with non-host crops helps in reducing disease carryover and maintaining soil
health.

Continuous wheat cultivation should be avoided in heavily infected areas.

Field Sanitation

Removal of infected ear heads before spore dispersal can reduce disease spread.

Clean cultivation practices and destruction of crop residues help minimize inoculum sources.
Integrated Disease Management

Combining resistant varieties, seed treatment, field sanitation, and proper agronomic
practices provides the best long-term control of loose smut disease.

Integrated management approaches reduce dependence on chemicals and improve sustainable
wheat production.

Economic Importance

Loose smut causes both quantitative and qualitative losses in wheat production.

Infected plants fail to produce grains, directly reducing yield.

Severe epidemics may result in yield losses ranging from 5% to 20% depending on
environmental conditions and susceptibility of the variety.

The disease also affects seed quality and market value of produce.

Management of loose smut is therefore essential for ensuring food security and profitable
wheat cultivation.

Conclusion

Loose smut of wheat is a serious seed-borne fungal disease that affects wheat production
worldwide.

The disease is caused by Ustilago tritici and spreads mainly through infected seeds.

Because the pathogen survives internally within the embryo, seed treatment plays a crucial
role in disease management.

Hot water treatment, solar treatment, chemical fungicides, and biological methods are
effective techniques used to control the disease.

Integrated disease management practices involving resistant varieties, healthy seeds, and
proper field sanitation provide sustainable and long-term protection against loose smut.
Adoption of these preventive and management strategies can significantly improve wheat
productivity and reduce economic losses.
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