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	Credit hours


	3
	Level
	MSc.
	Pre-requisite
	 

	Coordinator/ Lecturer
	Dr. Luma AL Banna

   
	Office number
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	Office phone
	22530, 22513

	Course website
	UJ E-learning Portal https://elearning.ju.edu.jo/ 
	E-mail
	lalbanna@ju.edu.jo
	Place
	  Vapco Room


	Office hours OR By appointment

	Day/Time
	Sunday
	Monday
	Tuesday
	Wednesday
	Thursday

	Day
	*
	*
	*
	*
	-

	Time
	 12-1
	 
	  8-9
	 
	 8-9


Course Description:
This course deals with historical background, economic aspects of crop losses, nematode diseases of major crops, ecological and epidemiological factors influencing diseases attributed to nematodes, methods of nematode control through integration of biological, cultural, chemical and regulatory means. 
Learning Objectives
· To learn the physiological functions of nematodes and their role in etiology of infections.

· To understand ecological factors that influence nematode populations and disease development

· To gain knowledge of host-nematode  interactions at the molecular to organismal level. 

· To become aware of the phenomena in plant-microbe interactions whose elucidation will have the most power in explaining and controlling disease development 

· To use knowledge of interaction to identify current and new potential targets for disease control 

· To learn to critically evaluate research papers 

· To improve skills for oral communication of scientific ideas 

Upon completion of the course the participant will be able to 

· Develop an effective strategy for management of a nematode(s) using cooperative principles of integrated pest management 

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 some important topics  concerning morphological and  physiological functions of nematodes and their role in etiology of infections
A2-  Understand population and community ecology

A3- Recognize how do nematode survive and spread.

A4- Understand the host-nematode  interactions at the molecular to organismal level.
A5-  Understand the fundamentals of integrated nematode management.

B. Intellectual Analytical and Cognitive Skills: Student is expected to
B1- Understand methods used to diagnose and estimate nematode damage
B2-  Evaluate different techniques in nematode management 

C. Subject- Specific Skills: Students is expected to
C1-  Gain an increased self-confidence in one's personal ability regarding economic nematology.
C2-  Gain an ability to critically analyze a problem or issue from an ecological perspective.

C3-  Derive principles of plant disease management from knowledge of nematode ecology, biologyand pathology.

D. Transferable Key Skills: Students is expected to
D1-  Solve problem 

D2. plan and manage time  

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



	Knowledge and Understanding (A1-A5)
	Lectures and Discussions,   
	Exam, Quizzes,  

	Intellectual Analytical and Cognitive Skills (B1 B2)
	Lectures, Discussions    
	Exam, oral Quizzes,    

	Subject- Specific Skills  (C1-C3)
	Lectures, Discussions    
	Exam, oral Quizzes,  

	Transferable Key Skills (D1-D2)
	Presentation
	Presentation and project evaluation


Course Contents
Methods of instruction: 

Lecture, discussion, Powerpoint presentation 
Course Contents
	Subject
	Week
	References
	ILO/s

	I. Importance of Phytonematodes in World Agriculture

- Introduction : classification of plant parasitic nematodes

- A perspective on nematode problems worldwide

- Crop loss assessment in Nematology
	W1, W3
	1,2,9

	A1, B1, C1

	II. Functional morphology of plant parasitic nematodes 

III. Nematode populations:
- Ecological factors affecting nematode populations.
-Distribution of nematodes, sampling , extraction

-Nematode survival strategies 
	W4, W5

W6, W7
	2

2
	A1
A2, A3

	IV. Host- nematode interaction
	W7
	1,2
	A4

	V. Integrated Nematode Management
	W8
	1
	A5, B1

	III. VI. Phytonematodes Causing Major Crop-Disease  Problems 
(Epidemiology, and Management)

1. A. Seed –gall and leaf nematodes (Anguina spp. and Aphelenchoides spp.)

2. B. Stem and Trunk nematodes ( Bursaphelenchus, Rhadinaphelenchus,  Ditylenchus)
3. C. Root parasitic nematodes

· C1. Migratory ectoparasites (Tylenchorhynchus, Belonolaimus Criconemoides, Hoplolaimus, Helicotylenchus, Longidorus, Trichodorus, Paratrichodorus, Xiphinema )

· C2 . Sedentary ectoparasites (Tylenchulus semipenetrans)

4. D. Root and Tuber parasites

· D.1. Migratory endoparasites (Hirschmanniella, Pratylenchus, Radopholus and Scutellonema )

· D.2. Sedentary endoparasites (Meloidogyne, Heterodera, Globodera and Nacobbus)
	W9-W12


	IV. 1,2,3,4,5.6,7,8
	V. A1,A2, A3,A4,A5, B1, B2, C1, C3, D2

	VII. INM of selected nematodes ( Students projects)
A. Integrated Pratylenchus  management in Palms plantation in Libya  
B. Integrated  Ditylenchus   management in Garlic fields in Libya  

C. Integrated Trichodorus management in corn in Southern Jordan  
D. Integrated Tylenchulus  semipenetrans management in Citrus orchards in  Libya
	W13-W15
	
	A5, C1, C2, C3, D1, D2


Learning Methodology

Power point presentations, lectures discussions,  and some practical sessions will be held.  It is important that students read the intended paper before coming to lecture.  
Evaluation

	Evaluation
	Point %
	Date



	First Mid-Term Exam
	30%
	 April 5th 2016

	Presentation ( 2 presentations)

Research paper   
INM project 
	30%
(10 points)

( 20 points)
	Marc-April 2016

May 3rd  2016

	Final Exam
	40%
	Will be announced from register


Text Book : 
1. Whitehead, A. G. 1998. Plant Nematode Control. CAB International, New York, pp 384
2. Manual of Agriculture Nematology, Nickle, 
References:
3.  Abu Gharbieh, W. I. 1994. Root Knot Nematodes, Meloidogyne spp. in Jordan; Biology and control. Publications of the University of Jordan.

4. Bonifacio, L. F. Sousa, E.  Naves,P. Maria L In´acio, ML. Henriques, J. Mota, M. Barbosa, P.   Drinkallc, MJ.  And Buckleyd, S. 2013. Efficacy of sulfuryl fluoride against the pinewood nematode, Bursaphelenchus xylophilus (Nematoda: Aphelenchidae), in Pinus pinaster boards.
5.  Crow , WT. 2014. Effects of a commercial formulation of Bacillus firmus i-1582 on golf course bermudagrass infested with Belonolaimus longicaudatus. Journal of Nematology,  46, 331-335.
6. Dwinell, L. D. 1997. The pinewood nematode: Regulation and Mitigation. Annual Review of Phytopathology , 35: 153-166.
7. Moseley, D.  Patton,A. Bateman, R. and Kirkpatrick, T.2010.  Controlling Nematodes on Golf Courses. University of Arkansas, United States Department of Agriculture, and County Governments Cooperating
8. Nelson, S.  Schmitt,D and Smith VE. 2002.  Managing Coffee Nematode Decline. Plant Disease, PD-23
9. Seinhorst,  1965. The relation between nematode density and damage to plants. Nematologica 11, 137:154.  
Intended Grading Scale 

	From (%)
	To (%)
	Scale
	Mark
	Result



	0
	54
	0
	G
	Fail

	55
	59
	2.5
	C+
	Good

	60
	64
	2.75
	B-
	Very Good

	65
	74
	3
	B
	Very Good

	75
	79
	3.5
	B+
	Very Good

	80
	85
	3.75
	A¯
	Excellent

	86
	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
