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Course Description
Different recent molecular techniques employed in the identification and detection plant disease causal agents including:  fungi, bacteria, viruses and nematodes by using different methods such as Polymerase Chain Reaction (PCR), Serological technique including ELISA, ISEM, polyclonal and monoclonal antibodies, fatty acid composition.
Learning Objectives

At the end of the course, students will become familiar with the most important methods that used for the detection and identification of plant pathogens, which represent the most fundamental steps in disease management decisions. 
Intended Learning Outcomes (ILOs):
Successful completion of the course should lead to the following outcomes:

A. Knowledge and Understanding: Student is expected to:
A1- Know current and prospective methods for plant pathogens identification.
A2- Recognize the different methods including polymerase chain reaction (PCR), immunofluorescence (IF), fluorescence in-situ hybridization (FISH), enzyme-linked immunosorbent assay (ELISA), flow cytometry (FCM), gas chromatography-mass spectrometry (GC-MS) and biosensors that used currently for identification of plant pathogens.

A3- Understand the variations between the identification methods based on their limits of detection, advantages and limitations.
B. Intellectual Analytical and Cognitive Skills: Student is expected to:
B1- Be able to choose the appropriate method for detection and identification of plant pathogens based on case-to case.
B2-Be able to follow-up well established protocols for plan pathogens detection.
C. Subject- Specific Skills: Students is expected to:
C1- Apply the basic knowledge of plant pathogens characteristics for identification of plant diseases in the laboratory and in the field.
C2- Integrate different methods and techniques for the best detection and identification of plant pathogens.
D. Transferable Key Skills: Students is expected to:
D1- Distinguish between different molecular methods that used for detection and identification of plant pathogens in plants and environment.
D2- Make the best choice of the identification, detection and diagnosis for plant diseases in the field as well as in the laboratory.
ILOs: Learning and Evaluation Methods
	ILO/s
	Learning Methods
	Evaluation Methods



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

	Intellectual Analytical and Cognitive Skills
(B1-B2)
	Lectures and Discussions Practical training in the laboratory for some protocols*
	Exam, Quiz, Lab reports

	Subject- Specific Skills 

(C1-C2)
	Lectures and Discussions
Practical training in the laboratory for some protocols*
	Exam, Quiz, Lab reports

	Transferable Key Skills
(D1-D2)
	Presentation
	Presentation evaluation


*Practical training in the laboratory will be given for some protocols as needed.

Course Contents
	Content


	Week

	Introduction

Plant pathogens as a major limiting factor of crop production
	1

	Detection and identification of fungal pathogens: 

· Detection of fungal pathogens in plant organs

· Detection of fungal pathogens in seeds and planting materials

· Different tools and protocols will be discussed (Biochemical methods, immunoassays and nucleic acid-based detection techniques)
	2-4

	Detection and identification of bacterial and phytoplasmal pathogens: 

· Detection of bacterial pathogens in plant organs, seeds, planting materials and post harvest produce. 

· Detection of phytoplasmal pathogens in plant organs and planting materials.
· Different tools and protocols will be discussed (Biological tests, biochemical methods, histochemical methods, immunoassays and nucleic acid-based techniques)
	5-7

	Detection and identification of virus and viroid pathogens: 

· Detection of plant viruses in plant organs, seeds and planting materials
· Detection of viroids in plant organs, seeds and planting materials

· Different tools and protocols will be discussed (Biological tests, physio-chemical tests, immunoassays and nucleic acid-based techniques)
	8-10

	Detection and identification of plant-parasitic nematodes:
· Morphological identification of plant-parasitic nematodes 

· Molecular diagnostic of plant-parasitic nematodes
	11-13

	Recent advances in plant pathogens identifications

· Biosensors
· Different case studies

· Students presentation


	14-15


Learning Methodology

Power point presentations, lectures and scientific papers will be provided through https://elearning.ju.edu.jo/. It is important that students read the assigned papers before coming to lecture.  
Evaluation

	Evaluation
	Point %
	Date


	Mid-Term Exam
	35%
	

	Quizzes
	5%
	at the end of each topic



	Presentation
	15%
	TBA

	Laboratory report
	5%
	practical training will be given for some protocols as needed

	Final Exam
	40%
	will be announced from register
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Intended Grading Scale (Optional)  

	From (%)
	To (%)
	Scale
	Mark
	Result


	0
	40
	0
	H
	Fail

	41
	44
	0.75
	D-
	Fail

	45
	51
	1
	D
	Fail

	52
	55
	1.5
	D+
	Fail

	56
	59
	1.75
	C-
	Fail

	60
	66
	2
	C
	Fail

	67
	70
	2.5
	C+
	Good

	71
	74
	2.75
	B-
	Good

	75
	81
	3
	B
	Good

	82
	85
	3.5
	B+
	Very Good

	86
	89
	3.75
	A¯
	Excellent

	90
	100
	4
	A
	Excellent


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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