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	Credit hours


	3
	Level
	Third year
	Pre-requisite
	 General Entomology (606212)

	Coordinator/ Lecturer


	Dr. Salaheddin Alaraj  
	Office number
	2nd  floor
	Office phone
	22345

	Course website


	
	E-mail
	s.alaraj@ju.edu.jo
	Place
	181


	Office hours

	Day/Time
	Sunday
	Monday
	Tuesday
	Wednesday
	Thursday

	Day
	*
	-
	*
	*
	*

	Time
	10-11
	-
	10-11
	10-11
	10-11


Course Description
     This course incorporated population ecology, and applied ecology. It deals with elementary concepts of insect ecology, the various factors regulating abundance and distribution of insect populations, the tritrophic relationship between host plants/herbivores /natural enemies, and the applied aspects of insect ecology in plant protection.
Learning Objectives

1. To develop a knowledge and understanding of ecological principles at the individual (physiological & behavioral), and population levels. 

2. Awareness of students with the factors related to insects distribution and what factors affect  their abundance
3. To develop a knowledge and understanding of the mechanisms that mediate interactions of insects with their biotic and a biotic environments 

4. To think ingenuity how to control insect pests with minimum disturbance to the environment.
Intended Learning Outcomes (ILOs):
Successful completion of the course should lead to the following outcomes:
A. Knowledge and Understanding: Student is expected to
A1- Gain student information for sources  related to insect ecology.
A2- Demonstrate basic knowledge on insect ecology 
A3-Understand biotic and a biotic factors which are influencing insects survival 
A4- Reflect about the relevance of  global worming
A5- Apply and analyze methods of  modeling technology
A6- Explain the underlying ecological, physiological aspects which can affect insects distribution
B. Intellectual Analytical and Cognitive Skills: Student is expected to
B1- Practical strategy how to cease down the pest problems using a biotic and biotic means..
B2-Know about the hard ecological conditions that affect insect populations.
C. Subject- Specific Skills: Students is expected to
C1- Apply the most environmentally save pest control .
C2- Explain the underlying physical and chemical aspects which can affect insect dispersal
C3- Understanding  ecological factors that can be managed to optimize pests control.

C4-Applicable for solving problems associated with crops pests.

D. Transferable Key Skills: Students is expected to
D1-Gain basic ecological technologies to predict insects distribution and abundance
D2-Reduce crop losses by incorporating ecological technologies, as controlling the light and temperature.
D3-Know the plant morphological and chemical characteristics that affect insects movements. 
ILOs: Learning and Evaluation Methods
	ILO/s
	Learning Methods
	Evaluation Methods



	A. Knowledge       and Understanding (A1-A6)
	Lectures and Discussions
	Exam, Quiz, 

	B. Intellectual Analytical and Cognitive Skills (B1-B2)
	 Lectures and Discussions
	Exam, Quiz,

	C. Subject Specific Skills (C1-C4)
	Lectures and Discussions
	Exam, Quiz,

	D. Transferable Key Skills (D1-D3)
	Solving problems, Analyzing data
	Project & presentation evaluation .


Course Contents
	No. of lecture (s) /Week
	Subject
	Sources
	ILOs

	4
(l st - 2nd  wk)
	Introduction to Ecology
· Definition

· Foundations

· Origins

· Ecology as a science

· Methods for analyzing distributions

· Terminology
	Chapter 1 in (Speight, et al., 1999)
(Sharaf, N. S. 2012)
	A1, A2, A3, A5, B1

	4
(3rd  -4th wk)
	Environmental Conditions (Temperature, moisture, wind)

· Temperature

· Biogeographic patterns: Arctic insects

· Developmental rate

· Day-degree modeling

· Survival and Species interactions
· Population dynamics 

· Global climate change
	(Parmesan,  2006)
(Morris and Fulton 1970)

(Sharaf, N. S. 2012)

	A4, A5, B2 

	4
(5th -6th  wk)
	Tolerance

· Insect performance and temperature

· Thermoregulation and insects

· Biochemical, physiological, behavioral,

                   morphological mechanisms involved

· Thermoregulation consequences on
                   individual insects to populations and                    

                   communities
	(Heinrich 2003), (Nice and Fordyce 2006)
	A6, C1

	6
(7th&9th wk)
	Escape in time: Dormancy

· Predictive vs. consequential dormancy

· Diapause vs. quiescence

· Obligatory vs. facultative diapause 

· Escape in space (dispersal) vs. escape in time (dormancy)

· How diapause is regulated

· Timing of life stages in field crickets in relation to environmental gradients (latitude, elevation)

· Importance of diapause in ecology, evolution, pest management
	(Bradshaw and Holzapfel 2001)

	 A6, D1

	9th wk
	First Exam will be .
	19/11/2013
	A5, D1

	4

(10th -11th  wk)
	Escape in space: Migration

· Measuring migratory movements 

· Migration and other forms of movements
· Movement in context of life histories

· Physiological controls

· Polymorphism in migratory capacity

· Migration in pest outbreaks
	(Denno et al. 1991, Zera and Denno 1997)
	D2

	5
(12th -14hwk)
	Foraging

· Host selection 

· Foraging movements 

· Comparison  b/t optimal and actual diets

· Insects perception of the environment at scales of habitat, patch and food item 

· Behavioral and numerical responses of consumers to food density

· Population dynamics

· Searching behavior and biological control 
	(Schoonhoven et al. 2005) Ch 6-7

(Morris and Kareiva 1991)

	C2,D3

	14th wk
	Second Exam will be in
	22/12/2013
	

	1 (15th wk)
	Biological invasions

· importance of invasions

· Assess the current status and future prospects for a predictive theory of invasions
	(Hastings et al. 2005)
(Suarez et al 2005)

	A5,D3

	4
(15th -16th wk)
	Feeding 

· The evolutionary hurdles to feeding and living on seed plants?

· Insects and nutrition?

· Optimal growth and reproduction?

· Basis for the claim that plants supply food that is of marginal quality?

· Webworm case study
	(Schoonhoven et al. 2005) Ch 5
	C2, D3


Learning Methodology

   The course will be structured in lectures, discussions, theoretical and practical exercises. The course comprises overviews, from general understanding to expert knowledge on key topics, and learning is based on lectures as well as independent learning through exercises.
	Evaluation
	Point %
	Date



	First exam   

                        
	20%
	19/11/2013

	Second exam

	20%
	22/12/2013

	Quizzes                                


	10%
	At the end of each topic

	Final Exam                                


	50%
	Will be announce from register .
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Intended Grading Scale (Optional)  

	From (%)
	To (%)
	Scale
	Mark
	Result

	0
	44
	0
	H
	Fail

	45
	47
	0.75
	D-
	Fail

	48
	54
	1
	D
	Accepted

	55
	60
	1.5
	D+
	Accepted

	61
	63
	1.75
	C-
	Good

	64
	66
	2
	C
	Good

	67
	72
	2.5
	C+
	Good

	73
	75
	2.75
	B-
	Very Good

	76
	78
	3
	B
	Very Good

	79
	84
	3.5
	B+
	Very Good

	85
	87
	3.75
	A¯
	Excellent

	88
	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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