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Course Description

The purpose of this course is to give the Ph.D students an idea about seed-  borne diseases, their causal agents, including fungi, bacteria, viruses, and nematodes, economic importance, epidemiology, control and different detection techniques. 

Learning Objectives

1- To give the students an idea about seed borne diseases
2- The economic importance of these diseases
3- Mode of transmission and location of seed borne diseases causal agents in seeds
4- Seed anatomy in relation to pathogen infection and transmission
5- Seed health testing methods for detection of diseases causal agents
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Intended Learning Outcomes (ILOs):
Successful completion of the course should lead to the following outcomes:

A. Knowledge and Understanding: Student is expected to
A1- Have an idea about seed borne diseases causal agents and their symptoms
A2- economic importance of these diseases
A3- developing, epidemiology and control methods of these diseases
.…. 

B. Intellectual Analytical and Cognitive Skills: Student is expected to have
B1- an idea about different diseases causal agents ( biotic and abiotic)
B2- location of the causal agents inside or outside seeds
B3- detection of the causal agents from the seeds

C. Subject- Specific Skills: Students is expected to have an idea 
C1-effect of seed viability .
C2-different techniques for detection of these causal agents
C3- biochemical changes in seeds due to infection

D. Transferable Key Skills: Students is expected to have an idea
D1- examples of the different seed borne  diseases
D2- epidemiology in relation to environmental conditions 
D3- Integrated control methods of seed borne diseases 

ILOs: Learning and Evaluation Methods
	ILO/s
	Learning Methods
	Evaluation Methods


	A. Knowledge and Understanding
(A1-A3)
	Lectures and Discussions
	Exam, Quiz and presentation

	B. Intellectual Analytical and Cognitive Skills
(B1-B3)
	: Lectures and Discussions
	Exam, Quiz, 

	C. Subject- Specific Skills
(C1-C3)
	Lectures and Discussions
	Exam, Quiz, 

	D. Transferable Key Skills (D1-D3)
	Assignment and presentation
	Exam, Quiz, 



Course Contents

	Content

	Reference 
	Week
	ILO/s

	Introduction: 
Historical  development. Development of seed health testing, 
Significance 
 
	1,3,8,17

	1
	A1,A2,B1,B2

	Seed borne pathogens
Fungi, Bacteria, Mycoplasma like organisms. Fastidious 
Vascular bacteria, Spiroplasma, Viruses, viroids, Nematodes
	1,2,9,10,13,15,17
	2
	B1, B2

	Location of seedborne inoculum : I
Histopathology of some seedborne pathogens, Seed infection (embryo, endosperm and perisperm. seed coat and pericarp. glume infection), Seed infestation or contamination

	4,12,14,15,17,18
	3,4
	B2, C1, C2

	Mechanism of seed infection ( seed infection, seed infestation or contamination)
	1,2,4,10,16
	5
	B2, C1, D2

	Factors affecting seed infection:
Host genotype, environment, crop management, type of inoculum, seed quality, plant growth stage, mother plant infection, insect infestation and pathogen interaction.
	9,10,17
	6,7
	A3, C1, D2

	Longevity of seedborne pathogens:
Longevity, factors influencing longevity

	9,10,14,15,17
	8
	C1-C2

	Seed transmission and inoculation:
 Seed transmission ( systemic and nonsystemic), seed inoculation

	11, 15,17
	9
	C2-D2

	Factors affecting seed transimission:
Crop species. Environment, inoculum, survival of inoculum. 
cultural practices. seed abnormalities, seed germination. seed ,
leachates, and presence of other microflora
	7,13,15,17
	9-10
	A3-D2

	Epidemiology and inoculum thresholds of seedborne 
pathogens: epidemiology ( classification of seedborne diseases
based on epidemiology), inoculum thresholds, development of inoculum thresholds.

	7,8,10
	11,12
	A3,B2,C2D2

	Nonparasitic seed disorders: 
Genetic effects. mechanical injuries, environmental effects.
mineral deficiencies, and insect damage

	9,10,13,15,17
	13
	A1,D1

	Deterioration of seeds by storage fungi:
Field and storage fungi, invasion by storage fungi. losses.
conditions favoring storage fungi development, detection of damage. and control.


	1,2,10,13,17
	14
	B1-D1

	Mycotoxins and mycotoxicoses:
* Mycotoxins, fungi known to produce mycotoxins, factors affecting mycotoxins production, effects of mycotoxins. and detection.

	1,10,16,17
	15
	C1,C2

	Control of seedboine pathogens:
Introduction, selection of seed production area, crop, management, seed treatment. certification. plant quarantine, disease resistance

	2,6,8,10,17
	16
	A3,C1,C2,D2











Learning Methodology
Power point theoretical Lectures, discussion and presentation
Evaluation


	Evaluation
	Point %
	Date


	Midterm Exam   
                        
	30
	

	Presentation and term papers
	30
	

	Final exam
	40
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Intended Grading Scale (Optional)  

According to the university graduate scales


Notes: 

· Concerns or complaints should be expressed in the first instance to the module lecturer; if no resolution is forthcoming, then the issue should be brought to the attention of the module coordinator (for multiple sections) who will take the concerns to the module representative meeting. Thereafter, problems are dealt with by the Department Chair and if still unresolved the Dean and then ultimately the Vice President. For final complaints, there will be a committee to review grading the final exam. 
· For more details on University regulations please visit:
 http://www.ju.edu.jo/rules/index.htm
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