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Course Introduction

The course offers a comprehensive exploration into various facets of plant virology, encompassing both
theoretical knowledge and practical applications. The course introduction elaborates about:
1. History and Importance:

o Covers the historical background and the growing recognition of the significance of plant

viruses in agriculture, horticulture, and ecosystem dynamics.
2. Morphology, Composition, and Structure:

o Examines the physical appearance, chemical composition (such as nucleic acids and proteins),

and structural organization of plant viruses at a microscopic level.
3. Classification of Plant Viruses:

o Discusses the systematic categorization of plant viruses based on their genetic, morphological,

and ecological characteristics, providing a framework for understanding their diversity.
4. Replication, Transmission, and Movement:

o Focuses on how plant viruses replicate within host cells, their various modes of transmission
(including mechanical transmission, insect vectors, and grafting), and their ability to spread and
move within plant tissues.

5.  Symptomatology:

o Details the range of symptoms exhibited by plants infected with viruses, including visual signs

of disease, physiological changes, and impacts on growth and yield.
6. Serology and Serological Methods:

o Introduces immunological techniques used for the detection and identification of plant viruses,

such as ELISA (Enzyme-Linked Immunosorbent Assay) and immunodiffusion assays.
7. Ecology and Epidemiology:

o Explores the ecological interactions between plant viruses, their host plants, and other
organisms in the environment. Epidemiological aspects cover the factors influencing disease
spread, outbreaks, and management strategies.

8. Management:

o  Covers strategies and approaches for the management and control of plant virus diseases,
including cultural practices, quarantine measures, biological control methods, and the
development of resistant cultivars.

9. Study of Specific Virus Diseases in Pakistan:

o Focuses on examples and case studies of significant plant virus diseases that are prevalent or
have economic importance in Pakistan. This includes understanding their impact on local
agriculture, management challenges, and ongoing research efforts.

Overall, the course aims to equip students with a thorough understanding of plant viruses, from their fundamental
biology and ecology to practical methods for detection, management, and the specific context of virus diseases in
Pakistan. This holistic approach prepares students to tackle real-world challenges in agriculture and contribute to
advancements in plant virology research and applications.

Learning Outcomes

Upon completion of the course, students are expected to achieve the following learning outcomes:
1. Foundational Knowledge:
o Demonstrate a comprehensive understanding of the basic principles and terminology of plant
virology.




o Describe the historical development of plant virology and its importance in agriculture and
ecosystem health.
2. Viral Morphology, Composition, and Structure:
o ldentify and describe the morphology (size, shape) and structural components of plant viruses.
o Explain the composition of viral particles and how their structure relates to function and host
interactions.
3. Classification and Diversity of Plant Viruses:
o Classify plant viruses based on their genome structure, mode of transmission, host range, and
taxonomy.
o Compare and contrast different families and groups of plant viruses.
4. Viral Replication, Transmission, and Movement:
o Explain the molecular mechanisms involved in viral replication within plant cells.
o Describe the various modes of viral transmission between plants, including vectors and non-
vectors.
o Analyze the processes and factors influencing the movement of viruses within plant tissues and
their systemic spread.
5. Symptomatology:
o ldentify and interpret the symptoms caused by plant virus infections in different plant species.
o Differentiate between viral symptoms and symptoms caused by other biotic or abiotic factors.
6. Serology and Serological Methods:
o Apply serological techniques such as ELISA for the detection and identification of plant
viruses.
o Interpret serological assay results and their significance in virus diagnosis and surveillance.
7. Ecology and Epidemiology of Plant Viruses:
o Analyze the ecological interactions between viruses, plants, vectors, and the environment.
o Evaluate the epidemiological factors influencing the spread, prevalence, and management of
plant virus diseases.
8. Management Strategies:
o Develop strategies for the prevention, control, and management of plant virus diseases,
including integrated pest management (IPM) approaches.
o Evaluate the effectiveness of different management practices in mitigating virus spread and
minimizing economic losses.
9. Regional Context (Study of Specific Virus Diseases in Pakistan):
o Identify and describe specific plant virus diseases prevalent in Pakistan, including their
symptoms, distribution, and economic impact.
o Apply knowledge of local conditions and challenges to propose targeted management strategies
for virus control in Pakistan.
Overall, completion of this course equips students with a deep understanding of plant virology, enabling them to
identify, study, manage, and mitigate the impacts of plant virus diseases effectively in agricultural and ecological
settings, with a specific focus on the context of Pakistan where applicable.
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Lecture 1: Introduction to Plant Virology
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[J PowerPoint slides
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PRACTICAL

Module 1: Introduction to Plant Virology
e Objective: Understand the basics of plant viruses and
their impact.
e Activities:
o Introduction to common plant viruses.
o Importance of studying virus-infected plants.

¢ Agrios, G.N. 2005. Plant
Pathology. Academic Press.
o Chapter 7: Plant
Viruses and Virus
Diseases
o Chapter 8:
Principles of Plant
Disease Control
* Bos, L. 1999. Plant Viruses:
Unique and Intriguing
Pathogens. Backhuys
Publishers.

o Chapters 1-3:
Introduction to
Plant Viruses,
Virus Structure,
and Virus
Replication

[J Related research articles

Week 2

Lecture 3: Basics of Virus Structure and Morphology
o  Overview of virus structure: capsid, nucleic
acid, and envelopes.
o Morphological diversity among plant
viruses.
Lecture 4: Techniques for studying virus morphology
o Electron Microscopy
o Cryo-Electron Microscopy

* Matthews, R.E.F. 1991. Plant
Virology. 3rd revised edition.
Academic Press.

o Chapter 2: Virus
structure
* Matthews, R.E.F. 1991. Plant

Virology. 3rd revised edition.
Academic Press.

o Chapter 3:
Techniques for
studying viruses

O Internet
[J PowerPoint slides
[J Research articles

PRACTICAL

Module 2: Field Visits and Observation Techniques
e Objective: Learn how to identify virus symptoms in
plants.
e Activities:
o Conduct field visits to observe virus-infected
plants.
o Document symptoms and signs of infection.

¢ Hull, R. 2009. Comparative
Plant Virology. Academic
Press.

o Chapter 4:
Diagnosis of Virus
Diseases in Plants

o Chapter 5: Virus
Symptoms in Plants




[J Related research articles

THEORY

Lecture 5: Composition and Structure of Plant Viruses
o Detailed structure of viral particles.
o Composition of viral genomes: RNA vs.
DNA viruses.

Lecture 6: Functional roles of viral components in infection

and replication.
o Functional roles of viral components in

* Matthews, R.E.F. 1991. Plant
Virology. 3rd revised edition.
Academic Press.

o Chapter 4:
Composition and
structure of viruses

* Hull, R. 2009. Comparative

Plant Virology. 2nd edition.
Academic Press.

o Chapter 4: The

infection virus infection
Week 3 o Functional roles of viral components in cycle
replication. [1 Internet
(] PowerPoint slides
[1 Research articles
PRACTICAL « Matthews, R.E.F. 1991. Plant
Module 3: Mechanical Inoculation Virology. Academic Press.
e  Obijective: Understand the process of mechanical o Chapter 10:
transmission of viruses. Mechanical
e Activities: Transmission of
o Demonstration of mechanical inoculation Plant Viruses
techniques. 1 Related h articl
o Practice inoculating indicator plants. elated research articles
THEORY * Hull, R 2009. Compa_lr_atlve
E— Plant Virology. 2nd edition.
Lecture 7: Taxonomy and Classification Systems Academic Press.
o Principles of virus taxonomy and o Chapter 2: Virus
classification. Classificatlon
o [l;/llzg]ct)g virus families and genera affecting « Hull, R. 2009. Comparative
Lecture 8: Evolutionary relationships and phylogenetic Plant V|_rology. 2nd edition.
analysis Academic Press.
o Evolutionary relationships among plant o Chapte_r 10:
viruses Evolution and
o Phylogenetic analysis and origin of Plant emergence of plant
Week 4 viruses viruses
* Agrios, G.N. 2005. Plant
PRACTICAL Pathology. Academic Press.
Module 4: Grafting Techniques in Virus Transmission © Chapter 9
e Objective: Explore grafting as a method of virus D!agnos_ls of Plant
transmission. Virus Diseases
e Activities: o Chapter 12:
o Perform grafting experiments using virus- Grafting and Other
infected and hea}lth_y plants_. Methods of Virus
o Observe transmission of viruses through .
grafting. Transmission
[1 Related research articles.
THEORY . i
Week 5 | ———— Hull, R. 2009. Comparative

Lecture 9: Classification Based on Genome Type

Plant Virology. 2nd edition.




o Classification based on genome structure:
sSRNA, dsRNA, ssDNA, dsDNA.
o Implications of genome type on virus
replication strategies.
Lecture 10: Examples and characteristics of viruses in each
genome category
o Examples of viruses in each genome

Academic Press.
o Chapter 3: Virus

genomes and
genome replication

* Hull, R. 2009. Comparative
Plant Virology. 2nd edition.

Module 5: Insect Vectors and Transmission
e  Obijective: Study the role of insects in transmitting
plant viruses.
e Activities:
o Identify common insect vectors.
o Observe virus transmission by insects in
controlled experiments.

category !
o  Characteristics of viruses in each genome Academic Press. )
category o Chapter 5: Virus
families
] Internet
(1 PowerPoint slides
[1 Research articles
PRACTICAL * Brown, J.K. et al. 2016.

Vector-Mediated
Transmission of Plant
Pathogens. APS Press.

o Chapters relevant to
insect vectors and
virus transmission

[J Related research articles

THEORY

Lecture 11: Viral Replication Strategies
o Mechanisms of viral replication in plant
cells.
o Comparison of replication strategies among
different virus families.
Lecture 12: Factors influencing viral replication efficiency.
o Host cell receptor availability

* Matthews, R.E.F. 1991. Plant
Virology. 3rd revised edition.
Academic Press.

o Chapter 5: Virus
replication
* Matthews, R.E.F. 1991. Plant

Virology. 3rd revised edition.
Academic Press.

o Chapter 6: Factors
influencing virus

o Intracellular environment Infection
Week 6 [ Internet
(1 PowerPoint slides
[J Research articles
PRACTICAL
Module 6: I_ndit_:ator Hosts for Virus _Det_ection « Matthews, R.E.F. 1991, Plant
. afdsec(:jtel;/:éﬂl;enam about using indicator plants for Virology. Academic Press.
R o Chapter 8: Virus
e Activities: ;
o  Select appropriate indicator hosts for Detection Methods
different viruses. [J Related research articles
o Monitor symptoms and confirm virus
presence.
THEORY * Brown, J.K. et al. 2016.
- Vector-Mediated
Week 7 | Lecture 13: Modes of Transmission of Plant Viruses Transmission of Plant

o Biological transmission: vector-borne
(insects, nematodes) and non-vector

Pathogens. APS Press.
o Relevant chapters




(mechanical, seed).
o Factors influencing transmission efficiency.
Lecture 14: Case studies of major vector-borne plant virus
diseases.
o Tomato yellow leaf curl virus (TYLCV)
o  Citrus tristeza virus (CTV)

on transmission
mechanisms
* Compendia of different
crops. American
Phytopathological Society, St.
Paul, Minnesota, USA.

o Specific  chapters
on tomato yellow
leaf curl virus
(TYLCV) and
citrus tristeza virus
(CTV)

O Internet

[ PowerPoint slides
[J Research articles

PRACTICAL

Module 7: Host Range Studies
e  Obijective: Understand the concept of host range in
viruses.
e Activities:
o Perform host range experiments with known
viruses.
o Determine which plants are susceptible to
specific viruses.

* Hull, R. 2009. Comparative
Plant Virology. Academic
Press.

o Chapter 6: Virus-
Host Interactions
[J Related research articles.

Week 8

THEORY

Lecture 15: Movement of Plant Viruses within Host Plants
o Intracellular and intercellular movement
mechanisms.
o Role of plasmodesmata and viral movement
proteins.
o Systemic spread and localization of virus
infections within plant tissues.
Lecture 16: Systemic spread and localization of virus
infections within plant tissues
o Phloem transport

o Symptom expression and tissue tropism

* Matthews, R.E.F. 1991. Plant
Virology. 3rd revised edition.
Academic Press.

o Chapter 7: Virus
movement  within
plants

* Matthews, R.E.F. 1991. Plant
Virology. 3rd revised edition.
Academic Press.

o Chapter 7: Virus
movement  within
plants

(1 Internet

[J PowerPoint slides
[J Research articles

PRACTICAL

Module 8: Introduction to Serological Methods
e Objective: Introduce serological methods for virus
detection.
e Activities:
o Overview of ELISA and Immunodiffusion
techniques.
o Discuss principles and applications.

* Ahlawat, Y.S. 2010.
Diagnosis of Plant Viruses and
Allied Pathogens. Stadium
Press.

o Chapters on ELISA
and
Immunodiffusion
techniques

[J Related research articles




Week 9

MID TERM EXAMS

THEORY

Lecture 17: Symptoms Caused by Plant Viruses
o Common symptoms: chlorosis, necrosis,
mosaic patterns, stunting, and deformities.
o Factors influencing symptom expression and
severity.

* Matthews, R.E.F. 1991. Plant
Virology. 3rd revised edition.
Academic Press.

o Chapter 8: Virus
symptoms
* Matthews, R.E.F. 1991. Plant

Virology. 3rd revised edition.
Academic Press.

Lecture 18: Differential diagnosis: distinguishing viral © Chapter 9 .
symptoms from other plant disorders. (I;).IagnOSIS of virus
o Symptom Pattern Analysis 1Seases
Week 10 o Laboratory Testing [] Internet
(] PowerPoint slides
[1 Research articles
PRACTICAL * Ahlawat, Y.S. 2010.
) Diagnosis of Plant Viruses and
Module 9: ELISA (Enzyme-Linked Immunosorbent Assay) | a|jied Pathogens. Stadium
e Objective: Hands-on practice of ELISA for virus Press.
detection. o Detailed coverage
e Activities:
o Prepare samples and conduct ELISA tests. on EL_ISA
o Interpret results and troubleshoot common techniques
issues. [1 Related research articles
* Matthews, R.E.F. 1991. Plant
Virology. 3rd revised edition.
Academic Press.
o Chapter 10:
Detection and
THEORY diagnosis of virus
Lecture 19: Principles of Serology in Plant Virology infections
o Antigen-antibody interactions in virus * Foster, G.D. and S.C. Taylor.
detection. 1998. Plant Virology
o Types of serological assays: ELISA, western | Protocols-From Virus
blotting, immunofluorescence. Isolation to Transgenic
Lecture 20: Applications and limitations of serological Resistance. Humana Press,
Week 11 | methods in virus detection and characterization New Jersey.

o Specificity and Sensitivity
o Requirement for Antibody Availability

o Relevant chapters
on serological
methods

O Internet
[J PowerPoint slides
[J Research articles

PRACTICAL

Module 10: Immunodiffusion Techniques
e Objective: Explore Immunodiffusion as a serological
method.
e Activities:

* Matthews, R.E.F. 1991. Plant
Virology. Academic Press.
o Chapter on
Immunodiffusion
methods




o  Setup Immunodiffusion assays.
o  Compare results with ELISA and discuss
advantages.

[ Related research articles

THEORY

Lecture 21: Practical Applications of ELISA in Virus
Diagnosis
o Procedure and steps involved in ELISA for
virus detection.
o Case studies demonstrating the use of
ELISA in plant virus surveillance.
o Comparison with molecular diagnostic
methods.

* Foster, G.D. and S.C. Taylor.
1998. Plant Virology
Protocols-From Virus
Isolation to Transgenic
Resistance. Humana Press,
New Jersey.
o Relevant
on ELISA

* Foster, G.D. and S.C. Taylor.
1998. Plant Virology
Protocols-From Virus
Isolation to Transgenic
Resistance. Humana Press,

chapters

Lecture 22: Diagnosis Comparison of ELISA with New Jersey.
Week 12 | molecular diagnostic methods o Relevant chapters
o Sensitivity and Specificity on molecular
o Speed and Complexity diagnostic methods
[ Internet
(1 PowerPoint slides
[1 Research articles
PRACTICAL
. * Matthews, R.E.F. 1991. Plant
Module 11: _Introductlon to Molecular Methods _ Virology. Academic Press.
. Objec_tlve: Learn about molecular methods for virus o Chapters on
detection.
e Activities: Molecular methods,
o Overview of Polymerase Chain Reaction including PCR
(PCR). [] Related research articles
o Discuss its sensitivity and specificity.
* Loebenstein, G. and G.
Thottappilly (Eds.). 2004.
Virus and Virus-like Diseases
of Major Crops in Developing
THEORY Countries. Springer Press.
_ o _ o Relevant chapters
Lecture 23: Ecological Interactions in Plant Virus on virus
Transmission ..
o Host range and specificity of plant viruses. transm!ssmn
Week 13 o Environmental factors influencing virus dynamics

prevalence and spread.
Lecture 24: Impact of agricultural practices and ecosystem
dynamics on virus epidemiology.
o Crop Diversity and Virus Reservoirs
o Ecosystem Disturbance and Vector
Dynamics

* Thresh, M. (Ed.). 2006. Plant
Virus Epidemiology. Academic
press.

o Chapters on virus
epidemiology and
ecology

O Internet
] PowerPoint slides
] Research articles




PRACTICAL

Module 12: Polymerase Chain Reaction (PCR)
e Objective: Perform PCR for detecting plant viruses.

e Activities:
o Conduct PCR experiments with virus
samples.

o Analyze gel electrophoresis results.

* Matthews, R.E.F. 1991. Plant
Virology. Academic Press.

o Chapters on PCR
techniques and
applications

[ Related research articles

THEORY

Lecture 25: Epidemiological Patterns of Plant Virus
Diseases
o Disease cycles and temporal dynamics of
virus outbreaks
o Spatial patterns of disease spread and
epidemic modeling
Lecture 26: Case studies illustrating epidemiological
concepts in plant virus management.
o Integrated Pest Management (IPM)

* Thresh, M. (Ed.). 2006. Plant
Virus Epidemiology. Academic
press.

o Chapters on disease
cycles and
epidemic patterns

* Thresh, M. (Ed.). 2006. Plant

Virus Epidemiology. Academic
press.

o Case studies in
virus management

b Approaches (] Internet
o Resistant Cultivar Deployment 1 PowerPoint slides
(] Research articles
PRACTICAL « Agrios, G.N. 2005. Plant
Module 13: Comparison of Detection Methods Pathology. Academic Press.
e Objective: Compare and contrast biological, o Chapters on
serological, and molecular methods. Comparative
* Activities: _ methods of virus
o ngew results from previous modules. detection
o Discuss advantages and limitations of each .
method (1 Related research articles
* Hadidi, A., et al. 1998. Plant
Virus Disease Control. APS,
USA.
THEORY o Chapters on virus
Lecture 27: Integrated Pest Management (IPM) Strategies disease control
o Pr|n0|p_les and components of IPM applied to strategies
plant virus control.
o  Cultural, biological, and chemical control « Hadidi, A., et al. 1998. Plant
methods, Virus Disease Control. APS
Lecture 28: Host Resistance and Genetic Approaches USA ' '
Mechanisms of plant resistance to viruses. '
Week 15 ° P o Chapters on host

o Breeding strategies for developing resistant
cultivars.

o Genetic engineering approaches and
regulatory considerations.

resistance and
genetic approaches
O Internet
[J PowerPoint slides
[J Research articles

PRACTICAL

Module 14: Data Analysis and Interpretation
e Objective: Learn how to analyze and interpret
experimental data.

[J Related research articles




e Activities:
o Analyze data collected from field visits and
experiments.
o Interpret findings and draw conclusions.

THEORY

Lecture 29: Quarantine Measures and Biosecurity
o Importance of quarantine in preventing
introduction and spread of new plant viruses.
o International regulations and protocols for
plant virus management.
Lecture 30: Overview of Major Plant Virus Diseases in
Pakistan
o Economic importance and geographical
distribution of key virus diseases.
o Impact on major crops: wheat, cotton, rice,

* Hadidi, A., et al. 1998. Plant
Virus Disease Control. APS,
USA.

o Chapters on
quarantine and
biosecurity

* Compendia of different
crops. American

Phytopathological Society, St.
Paul, Minnesota, USA.

o Chapters on virus
diseases in specific

Week 16 and vegetables. crops in Pakistan
o Challenges and opportunities for disease [ Internet
management in Pakistan. ] PowerPoint slides
[1 Research articles
PRACTICAL « Hadidi, A., et al. 1998. Plant
Module 15: Case Studies in Plant Virology Virus Disease Control. APS.
e  Obijective: Study real-world examples of virus o Case studies on
outbreaks and management strategies. virus outbreaks and
e Activities: management
o Antzélyzi case stqdi?ts of significant virus strategies
outbreaks in agriculture. .
o Discuss prevention and control measures. 1 Related research articles
THEORY i Compendig of different
-_ crops. American
Lecture 31: Case Study: Cotton Leaf Curl Virus (CLCuV) | Phytopathological Society, St.
o History and emergence of CLCuV in Paul, Minnesota, USA.
Pakistan. o Specific chapters
o Impact on cotton production and socio- on CLCuV
economic factors. * Compendia of different
o Integrated management approaches for -
controlling CLCuV. Phytopathological Society, St
Lecture 32: Case Study: Potato Virus Y (PVY) in Pa!<is_tan Pazl Ili)/linnesc?ta USA Y. ot
o Overview of PVY: symptoms, transmission, ' Py ‘
and host range. o Specific chapters
Week 17 o Challenges and strategies for managing PVY on PVY
in potato crops. [J Internet

o Research efforts and genetic resistance in
combating PVY outbreaks.

[J PowerPoint slides
[J Research articles

Practical
Module 16: Practical Assessment and Evaluation
e Objective: Assess understanding and practical skills
acquired throughout the modules.
e Activities:
o Conduct practical exams covering virus
detection methods, transmission routes, and

* Foster, G.D. and S.C. Taylor.
1998. Plant Virology Protocols.
Humana Press.

e Protocols and
practical guidance
for conducting
assessments




field observation skills. 0 Related Research
o Provide feedback and discuss areas for articles

improvement.

Week 18 FINAL TERM EXAM

Textbooks and Reading Material

a. Recommended books
i. Textbooks.

In the detail course outline, one may mention chapters of the textbook with the content

topics.

1. Agrios, G.N. 2005. Plant Pathology. Academic Press.

2. Ahlawat, Y.S. 2010. Diagnosis of Plant Viruses and Allied Pathogens. Stadium Press.

3. Bos, L. 1999. Plant Viruses: Unique and Intriguing Pathogens. Backhuys Publishers.

4. Brown, J.K. et al. 2016. Vector-Mediated Transmission of Plant Pathogens. APS Press.

5. Compendia of different crops. American Phytopathological Society, St. Paul,
Minnesota, USA.

6. Foster, G.D. and S.C. Taylor. 1998. Plant Virology Protocols-From Virus Isolation to
Transgenic Resistance. Humana Press, New Jersey.

7. Hadidi, A., et al. 1998. Plant Virus Disease Control. APS, USA.

8. Hull, R. 2009. Comparative Plant Virology. Academic Press.

9. Loebenstein, G. and G. Thottappilly (Eds.). 2004. Virus and Virus-like Diseases of
Major Crops in Developing Countries. Springer Press.

10. Matthews, R.E.F. 1991. Plant Virology. 3rd revised edition. Academic Press.

11. Thresh, M. (Ed.). 2006. Plant Virus Epidemiology. Academic press.

ii. Suggested Readings:

Bashir, M. and S. Hassan. 1998. Diagnostic Methods for Plant Viruses. Pakistan
Agricultural Research Council, Islamabad, Pakistan.

Sastry, K.S., 2013. Viruses and Sub-Viral Agents. In Plant Virus and Viroid Diseases
in the Tropics (pp. 11-97). Springer Netherlands.

Walkey, D.G.A. 1985. Applied Plant Virology. John Wiley & Sons.

b. Journal Articles/ Reports available in library and on internet

It is preferable to use latest available editions of books. Mention the publisher & year




of publication.

o The References/ bibliography may be in accordance with the typing manual of the
concerned faculty/subject. Preferably follow APA 7™ Edition publication manual.

Teaching Learning Strategies

Teaching-learning strategies for the course can be structured as follows:

1. Lectures and Presentations: Begin with foundational lectures covering the
introduction, history, and importance of plant viruses. Use visual aids to explain virus
morphology, composition, and structure.

2. Classification and Replication: Provide detailed sessions on virus classification,
including their replication mechanisms. Use diagrams and animations to illustrate viral
replication cycles.

3. Transmission and Movement: Discuss various modes of virus transmission and
movement within plants, emphasizing vectors, mechanical transmission, and systemic
spread.

4. Symptomatology: Explore the diverse symptoms caused by plant viruses, showcasing
real-life examples and case studies of significant viral diseases.

5. Serology and Serological Methods: Introduce serological techniques used in virus
detection and identification, such as ELISA and western blotting. Include practical
demonstrations where feasible.

6. Ecology and Epidemiology: Analyze the ecological aspects of plant viruses, including
factors influencing their spread and impact on agricultural ecosystems. Discuss
epidemiological models and outbreak management.

7. Management Strategies: Cover strategies for plant virus management, including
cultural practices, resistant varieties, vector control, and biotechnological approaches
like genetic engineering.

8. Specific Virus Diseases in Pakistan: Focus on studying prominent plant virus
diseases in Pakistan, highlighting their regional impact, economic consequences, and
specific control measures relevant to local agriculture.

9. Field Visits and Guest Lectures: Arrange visits to farms affected by viral diseases
and invite guest speakers, such as plant pathologists or agricultural experts, to share
practical insights and case studies.

10. Interactive Assignments and Projects: Assign research projects or case analyses
where students investigate specific plant viruses prevalent in Pakistan, analyze data,
and propose management strategies tailored to local conditions.

11. Assessment Methods: Evaluate student understanding through quizzes, exams,
presentations on assigned topics, and practical assessments of serological techniques or
symptom identification.

By integrating these strategies, students can develop a comprehensive understanding of plant
viruses, from fundamental concepts to practical applications and management strategies, with
a specific focus on the context of Pakistan.

Assignments: Types and Number with Calendar

Mentioned in course content

Assessment




Sr. No. Elements Weightage Details
1. Midterm 35% Written assessment at the mid-point of the
Assessment semester.
2. Formative 25% Continuous  assessment includes:  Classroom
Assessment participation, assignments, presentations, viva voce,
attitude and behavior, hands-on-activities, short
tests, projects, practical, reflections, readings,
quizzes etc.
3. Final 40% Written examination at the end of the semester. It is
Assessment mostly in the form of a test, but owing to the nature

of the course the teacher may assess their students
based on term paper, research proposal
development, field work and report writing etc.




