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Description
Wheat Streak Mosaic Virus (WSMV) is a significant pathogen 

affecting wheat crops worldwide, known for causing substantial yield 
losses and impacting the quality of wheat production. This manuscript 
reviews the biology of WSMV, its impact on agriculture, and current 
management strategies. Understanding the virus’s characteristics, 
transmission dynamics, and control measures is crucial for mitigating 
its effects on wheat cultivation and ensuring food security. Wheat 
Streak Mosaic Virus (WSMV) is a member of the family Potyviridae 
and the genus Tritimovirus, primarily affecting wheat crops. First 
identified in the early 20th century, WSMV has become a prominent 
concern for wheat growers due to its potential to cause severe crop 
damage. The virus’s ability to cause significant yield reductions and 
its complex transmission mechanisms make it a critical target for 
agricultural management strategies. WSMV is a positive-sense single-
stranded RNA virus with a genome of approximately 8,800 
nucleotides. The virus’s structure and replication process are integral 
to understanding its impact and developing effective management 
strategies.

Genome structure and proteins
Genomic RNA: WSMV’s genome encodes a single polyprotein 

that is subsequently cleaved into several functional proteins. These 
proteins include the viral Coat Protein (CP), which forms the 
protective capsid around the RNA, and the Helper 
Component proteinase (HC-Pro), which plays a role in virus 
movement and suppression of host defense mechanisms.

Replication: The virus replicates in the cytoplasm of infected plant 
cells. The HC-Pro protein aids in the movement of the virus between 
cells and suppresses host RNA silencing mechanisms, allowing the 
virus to persist and spread.

Transmission and host range

Transmission: WSMV is primarily transmitted by wheat curl mites 
(Aceria tosichella), which acquire the virus from infected plants and 
transmit it to healthy plants. The mite vector is crucial in the 
epidemiology of WSMV, as it can spread the virus rapidly across 
fields.

Host range: Although WSMV primarily affects wheat, it can also 
infect other grasses and cereals, serving as potential reservoirs for the

virus. This wide host range complicates control efforts and requires
comprehensive management strategies.

Symptoms and impact
WSMV infection in wheat manifests through various symptoms

that can significantly affect crop yield and quality:

Symptoms

Mosaic patterns: Infected wheat plants often exhibit mosaic-like
patterns of light and dark green on the leaves.

Leaf streaking: Long, pale streaks or stripes may develop along
the veins of the leaves.

Stunting and reduced growth: Plants may exhibit stunted growth
and reduced tillering, impacting overall plant health.

Reduced grain quality: Infected plants often produce fewer and
smaller grains, leading to reduced grain quality and yield.

Economic impact: The impact of WSMV can be severe, leading to
substantial yield losses. Infected wheat crops can experience
reductions in both the quantity and quality of grain produced, affecting
market value and food supply. The economic burden of WSMV
includes both direct losses from reduced yield and indirect costs
associated with control measures and crop management.

Management strategies
Effective management of WSMV requires an integrated approach

that combines several strategies to reduce the virus’s impact on wheat
crops:

Cultural practices

Crop rotation: Rotating wheat with non-host crops can help break
the cycle of WSMV and reduce the virus’s presence in the soil and
plant debris.

Field management: Implementing practices such as removing
infected plants and debris from fields can reduce the sources of virus
inoculum and limit the spread of WSMV.

Vector control

Acaricides: Application of miticides can help control wheat curl
mite populations. However, the effectiveness of chemical control can
be limited by factors such as mite resistance and environmental
impact.

Biological control: Introducing natural predators or parasites of the
wheat curl mite can provide a more sustainable approach to managing
mite populations.

Resistant varieties

Genetic resistance: Developing and planting WSMV-resistant
wheat varieties is one of the most effective ways to manage the virus.
Breeding programs focus on incorporating resistance genes into wheat
cultivars to reduce susceptibility and minimize the impact of the virus.

Monitoring and surveillance

Regular monitoring: Regularly inspecting wheat fields for
symptoms of WSMV and monitoring mite populations can help in
early detection and timely management.
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Forecasting models: Utilizing predictive models to forecast mite
populations and WSMV risk based on environmental conditions can
aid in proactive management strategies.

Integrated management

Combination approaches: Combining cultural practices, vector
control, resistant varieties, and monitoring efforts provides a
comprehensive approach to managing WSMV. Integrated management
strategies are crucial for effectively reducing virus incidence and
mitigating its impact.

Recent advances and future directions
Recent research and technological advances have provided new

insights into WSMV management:

Genomic studies: Advances in genomics have enhanced our
understanding of WSMV’s genetic diversity and its interaction with
host plants. This knowledge is crucial for developing new resistant
varieties and improving management practices.

Molecular diagnostics: Improved diagnostic tools, such as PCR
and ELISA, have facilitated more accurate detection of WSMV in
both plants and mites, aiding in early detection and management.

Integrated Pest Management (IPM): Ongoing research into IPM
strategies combines multiple control methods, including cultural
practices, biological control, and resistant varieties, to provide a
holistic approach to managing WSMV.

Conclusion
Wheat Streak Mosaic Virus remains a significant challenge for

wheat production due to its impact on yield and quality. Understanding
the virus’s biology, transmission mechanisms, and symptoms is
essential for developing effective management strategies. An
integrated approach that includes cultural practices, vector control,
resistant varieties, and monitoring efforts offers the best strategy for
managing WSMV and ensuring sustainable wheat production.
Continued research and advancements in technology are crucial for
improving our ability to control WSMV and mitigate its effects on
agriculture.
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