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	Credit hours


	2
	Level
	Ph.D.
	Pre-requisite
	

	Coordinator/ Lecturer


	Dr. Nida' Salem
Eng. Dina Hattab/ Practical part
	Office number
	286
	Office phone
	22358

	Course website


	UJ E-learning Portal https://elearning.ju.edu.jo/

	E-mail
	n.salem@ju.edu.jo
	Place
	


	Office hours

	Day/Time
	Sunday
	Monday
	Tuesday
	Wednesday
	Thursday

	Day
	
	*
	
	*
	

	Time
	
	10-12 am
	
	10-12 am
	


Course Description
This course deals with the most recent developments in modern technology through the use of living organisms, their materials, or residues for agricultural pest management including insects, plant diseases and weeds and application methods of this modern technology. It includes also a training part for students on the required instruments used in biotechnology. Certain lectures may be converted into practical.
Learning Objectives

At the end of the course, students will be more informed about “Biotechnology” means, understand how biotechnology is being used in different sectors of Plant Protection and enable graduate students to work in such area in Plant Protection. 
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 the basic and principles of biotechnology.

A2- Know the molecular techniques including biochemical techniques, immunoassays and nucleic acid-based techniques that used for detection of microbial pathogens and insects.
A3- Know the molecular basis of variability of plant pathogens.
A4- Recognize the molecular biology of plant disease development including attachment, germination, initiation of infection, colonization of host tissues and symptoms expression.
A5- Understand the different strategies that used for exclusion and elimination of microbial plant pathogens.
A6- Learn the causes and concerns related to transgenic resistance to crop diseases.
A7- Know the molecular basis of biocontrol potential.

A8- Understand at molecular level the resistance of the pathogen to chemicals.
B. Intellectual Analytical and Cognitive Skills: Student is expected to
B1- Diagnose the plant pathogens using the state-of-art molecular techniques. 
B2- Be able to assess and develop alternative strategies for control of plant pathogens.
C. Subject- Specific Skills: Students is expected to
C1- Apply the basic knowledge of Biotechnology for detection and diagnosis of plant pathogens and biocontrol agents
C2- Integrate different approaches for plant disease management based on the understanding the molecular biology of plant pathogens interactions.
D. Transferable Key Skills: Students is expected to
D1- Work effectively to identify plant problems related to microbial pathogens by using different molecular techniques.
D2- Explore and assess a range of control measures to solve plant problems.
ILOs: Learning and Evaluation Methods
	ILO/s
	Learning Methods
	Evaluation Methods



	Knowledge and Understanding
(A1-A8)
	Lectures and Discussions
	Exam, Quiz, Lab report

	Intellectual Analytical and Cognitive Skills
(B1-B2)
	Lectures and Discussions, Practical training in the laboratory
	Exam, Quiz, Lab report

	Subject- Specific Skills 

(C1-C2)
	Lectures and Discussions
Practical training in the laboratory
	Exam, Quiz, Lab report

	Transferable Key Skills
(D1-D2)
	Presentation
	Presentation evaluation


Course Contents
	Content


	Reference 
(Text Book)

Ref./ Chp.
	Week
	ILO/s

	Introduction to biotechnology

	Ref.1/Chp. 1
	1
	A1

	DNA as a genetic material, structure, replication, gene expression

	Ref.2/Chp. 2
	2-3
	A1

	Molecular techniques for detection of plant pathogens

	Ref.2/Chp.2/Vol.1
	4-6
	A2,B1,C1,D1

	Molecular variability of plant pathogens

	Ref.2/Chp.3/Vol.1
	7-9
	A3,C2

	Molecular biology of plant disease development

	Ref.2/Chp.2/Vol.2
	10
	A4,C2

	Exclusion and elimination of plant pathogens
	Ref.2/Chp.2/Vol.3
	11
	A5,B2,C2

	Genetic resistance of crops to diseases
	Ref.2/Chp.3/Vol.3
	12
	A5,A6,B2,C2

	Molecular biology of biocontrol activity against crop diseases

	Ref.2/Chp.6/Vol.3
	13
	A7,B2,C2

	Molecular biology of pathogen resistance to chemicals
	Ref.2/Chp.7/Vol.3
	14
	A8,B2,C2

	Students presentations
	
	15
	D1-D2


Learning Methodology

Power point presentations, lectures and laboratory handouts will be provided. Scientific papers will be uploaded in advance at the http://elearning.ju.edu.jo// website
Evaluation

	Evaluation
	Point %
	Date


	Mid-Term Exam
	30%
	

	Quizzes
	5%
	At the end of each topic



	Presentation

	10%
	

	Assignments and report
	15%


	

	Final Exam
	40%
	Will be announced from register




Text Book/Main Reference:
1. Barnum, S. S. (2005) Biotechnology: An Introduction. 2nd edition. Thomson Brooks/Cole.

2. Narayanasamy, P. (2008) Molecular Biology in Plant Pathogenesis and Disease Management. Vol. 1, 2 and 3. Springer Science and Business Media B. V.

References:
1. Pelt-Verkuil, E. V., Belkum, A. V., Hays, J. P. (2008) Principles and Technical Aspects of PCR Amplification. Springer Science and Business Media B. V.

2. Punja, Z.K., De Boer, S. H., Sanfacon, H. (2007) Biotechnology and Plant Disease Management. CAB International.

3. Sambrook, J., Russell, D. W. (2001) Molecular Cloning: a Laboratory Manual. CSHI. Press, Cold Spring Harbor

4. Slater, A., Scott, N. W., Fowler, M. R. (2003) Plant Biotechnology: The genetic manipulation of plants. Oxford Press.

5. Weaver, R. F. (2001) Molecular Biology. 2nd edition. McGraw-Graw Hill Companies.

6. Selected papers will be discussed.

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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