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Course Description:
This course focuses on physiological, biochemical and molecular bases of plant growth and development. Topics covered include structure of higher plants, signal perception and transduction, features of growth of the plant body and its organs, photomorphogenesis, initiation and development of plant organs, transition to flowering, and senescence and death. Advanced topics of recent reviews related to plant growth and development in response to environmental cues, growth regulators, and genetic manipulation.  
Course Objectives:
1. To develop an understanding of basic processes involved in plant growth and development at the whole plant, biochemical and molecular levels.
2. Identifying physiological factors that regulate growth and developmental processes of crop plants and clearly define their roles.
3. To develop an understanding of how plants sense and respond to environmental factors..  
4. Improve student's ability to think analytically and develop logical arguments with respect to plant growth and developmental responses to hormones and environmental stresses and their interactions.

5. Review the physiological basis for plant growth and development
Learning outcomes
A. Knowledge and understanding; students are expected to 
1. Understand the organization of plants from the level of cells through tissues, tissue systems, and organs.
2. Understand developmental patterns and processes of plants

3. Understand the relationship of complementary metabolic pathways such as photosynthesis and respiration in energy acquisition and use during plant development 
4. Understand the major effects and physiological mechanisms of growth regulators (hormones) in plants.
5. Understand the role of light in photomorphogenic responses and plant growth and development

B. Intellectual Analytical and Cognitive Skills: Student is expected to

1. Develop higher order and critical thinking skills through the understanding of the role of physiological processes in controlling plant growth and development.  
2. Demonstrate comprehension of basic concepts and the ability to use scientific terminology accurately through effective oral and written communication.
3. Develop methodologies for identifying physiological limitations to crop growth and productivities.  
C.  Subject Specific Skills; Students is expected to

1. Demonstrate ability to participate in class discussions of current affairs information and/or journal article findings.

2. Demonstrate the ability to develop scientific ideas for application of growth kinetics and modeling.  

D. Transferable skills; Students are expected to

1. Communicate in both oral and written forms about key scientific concepts related to plant growth and development, as influenced by intrinsic and extrinsic factors  
2. Apply the scientific method to construct understanding of crop growth and development and develop critical thinking skills.
Teaching methods:  
The course includes readings, discussions, class activities, written assignments, and two midterm exams beside the final. Various reading material will be available via the course website (http://elearning.ju.edu.jo, Moodle). Username and password: student ID# and or email/No.
Students should read the materials before we cover them in class. As class discussions are the core components of the course, it is essential that students come well prepared to actively engage.  Learning is an interactive process that involves not only providing knowledge but more importantly allowing students to integrate and synthesize the knowledge into their own understanding of a particular subject. 
Review Journal Article and Oral Class Presentation

Students will be assigned an articles that should utilize modern techniques to answer a basic scientific question about physiology of plant growth and development and are required to present it to their peers and lead the discussion. You will need to do some background reading on the subject of your article in order to produce a satisfactory paper. Critique the methods used in the journal article and analyze their results and conclusions. 
Evaluation methods:

a. 2 Mid term exams



40 %

b. Review paper and class participation  

20%
c. Final exam




40 %

Course outline 

	Lect.
	Topic
	Reading

	1
	Introduction to physiology of plant growth and development: plant structure-growth relations
	TZ  1 

	2,3
	Signal Transduction
	TZ  14

	3,4
	Cell wall biogenesis and expansion
	TZ  15

	5,6
	Anoverview of Growth and Developmen
	TZ  16

	7
	Regulation of plant growth and development
	TZ  16

	8,9
	Phytochrome and Light Control of Plant Development
	TZ  17

	9,10
	Blue-Light Responses: Morphogenesis and stomatal Movements
	TZ  18

	11, 12
	Flowering and reproductive development
	TZ  25

	12,13
	Temperature and growth and development
	Lec. Notes

	14-16
	Effect of plant hormones on growth and development 
	TZ  19-24

	17-18
	Biotic and Abiotic Stress Responses on Growth and Development and Plants Adaptation to Environment


	TZ  26

	19-end
	Beer reviewed journal articles for class presentation and discussion
	Joournals


Readings:

Recommended text is: Plant Physiology by Taiz and Zeiger, 5th Edition (2010), (Sinauer Associates).
 Other books of interest:

 
 
1. Biochemistry and Molecular Biology of Plants by Buchanan et al. (2000), American Society of Plant Biologists.
2. Molecular Plant Development: From Gene to Plant by Westhoff et al. (1996) German Edition, translated into English in 1998, published by Oxford University Press.
3. Mechanisms in Plant Development by Leyser and Day (2003), Blackwell Publishing
