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	Course Description: 

	Control of crop physiological processes in relation to genetic, enzymatic, hormonal and phytochrome systems. Crop water status, nutrition and energy metabolism in relation to yield.  Photosynthesis, transport, and accumulation of photosynthates. Use of plant growth regulators in agriculture. Crop growth and development in relation to environment.  Stresses and their effects on crop growth, adaptations, and acclimatization.

	Text Books

	Hopkins, W. and Norman P.A. Huner. 2008.  Introduction to plant physiology. 4th edition. John Wiley and Sons, Inc. New York. U.S.A.
Taiz, L. and E. Zeiger. 2010.  Plants physiology. 5th edition  (http://www.plantphys.net/book.php)


	Course Objectives

	1. Provides an in-depth treatment of basic elements of crop physiology such as water relations, mineral nutrition, transport systems, metabolism, growth and differentiation, plant hormones, and environmental stresses.
2. Provide students with an understanding of current concepts and theories that explain the processes involved in the functioning of plants.

3. Understand the effects of the environment on crop growth and development.

4. Crop Physiology laboratory is an important part of the course where special exercises and experiments are integrated with lectures to provide students practical experience of the major physiological processes.

	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 organ. 

2.   Understand developmental patterns and processes of plants 

3.   Understanding water potential and its effect on cellular function. 

4.   Understand the physiological mechanisms involved in the uptake and transport of water and the translocation of food by plants. 

5.   Understand the mechanisms for procurement of mineral ions by plants and mineral nutrition and the role these minerals play in organic molecule synthesis and use.

6.   Understand the interrelationships among plants and micro-organisms symbiosis in nitrogen and phosphorous acquistion by plants. 

7. Understand the relationship of complementary metabolic pathways such as photosynthesis and respiration in energy acquisition and use during plant development 

8. Understand the environmental influences upon carbon metabolism in plants (e.g. with respect to alternative fixation pathways, photoinhibition, and photorespiration) Understand the major effects and physiological mechanisms of growth regulators (hormones) in plants. 

9. 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 the ability to work and use basic equipment effectively in the laboratory. 

2.   Demonstrate the ability to handle materials safely and analyze data in the laboratory. 

3.   Demonstrate the ability use proper methods and procedures for insuring safety in the laboratory. 

4.   Demonstrate the ability to follow oral and written instructions effectively. 5. Identify the basic techniques and methodologies used in crop physiology studies.

	D. Transferable skills; Students are expected to Communicate in both oral and written forms about key scientific concepts related to plant water relations, plant nutrient interactions, primary and secondary metabolism in plants and plant growth and development, as influenced by intrinsic and extrinsic factors Apply the scientific method to construct understanding of crop physiology and develop critical thinking skills.


	Teaching methods

	The course includes readings, discussions, written assignments, lab activities, reports and quizzes and one midterm exams beside the final. Various reading material will be available via the course website (http://elearning.ju.edu.jo). You should read the materials before we cover them in class. This will provide you with a foundation of knowledge that will help you in class when we do in class activities and discuss important concepts. Students should feel comfortable about expressing their opinions and where they are not afraid to ask any question. 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.


	Evaluation Methods

	Exam
	Grade
	Day
	Date

	1st  Exam
	20%
	 15/11/2015
	 

	2nd exam
	20%
	20/12/2015
	

	Lab Reports
	10%


	Due next lab period
	

	Lab Final
	10%
	With final exam
	 

	Final Exam
	40%
	Final Exams
	


	Course content and weight:

	This course is divided into 30 (1 hour) lectures (including Two Midterm exams) and 14 laboratory sessions.  The weight of each part reflects the duration and effort for each of the following topics.

	Lecture Topics
	Duration

	Introduction: 
· Structure and Organization of Plants 

· Plant cells and tissues

· Biochemical role of membranes 
· Plant parts, structure, and function
	2 hour

	Plant water relations

· Plant cell and water

· Physical and chemical properties of water, 

· Translocation of water: diffusion, bulk flow, osmosis

· Concept of water potential
· Water movement in cells

· Water relations of the whole plant

· Roots, soil and the uptake of water

· Anatomy of water conduction

· Ascent of xylem water

· Transpiration process, driving forces, and measurements
	2 hour
2 hour

	Mineral nutrition

· Plants and inorganic nutrients

· Studying mineral requirements 

· Essential nutrient elements

· Beneficial elements

· Nutrient roles and deficiency symptoms and toxicity 
· Roots, soil and nutrient uptake
· Soil and nutrients
· Membrane transport
· Ion uptake by roots
· Roots-microbe interaction
	1 hour

2 hours

	Photosynthesis
· Light and pigments:
· Physical nature of light
· Measuring light
· Absorption and action spectra 
· Photoreceptors
· The chloroplast

· Light dependent reaction
· Light absorption by leaves

· Photosystems and light harvesting complexes

· Photosynthetic electron  transport (Z-Scheme)

· Photophosphorylation

· Electron transport and weed control

· Carbon metabolism 
· Photosynthetic carbon reduction (PCR) cycle
· Activation and regulation of PCR cycle

· Photorespiration 

· C4 and CAM plants

· Factors affecting photosynthesis  
	2 hour

2 hours

2 hours



	Translocation and distribution of photoassimilates 
· Structure of phloem tissue
· Sources and sinks
· Mechanism of translocation 
· Phloem loading and unloading
· Phloem structure and transport theories
· Assimilate distribution
	 3 hour 

 

	Plant Growth and development

· Growth, development and differentiation

· Control of plant growth and development
	 3 hour

	Plant hormones

· Mode of action of hormones

· Role of hormones in crop development and there uses in agriculture
	1 hour

3 hours

	Light and development

· Developmental processes controlled by light

· Phytochrome nature and role
· Phototropism 

· Photoperiodism 
	2 hours

	Physiological stresses

· Biotic and abiotic stresses 

· Plant responses to stresses, adaptation and tolerance 
	1 hours

2 hours

	Lab. Topics

	No.
	Laboratory
	Experimental Tasks and Assignments Due

	1
	Introduction
	· Lab Instructions and requirements



	2
	Plant structure
	· Factors affecting membranes permeability and function

· Chemical aspects of plant cells

	3
	Plant water relations
	· Estimation of water potential of plant tissues

· Use of pressure bomb and psychrometer for determination of water and solute potential

· Determination of relative water content of plant tissues 

	4
	Plant water relations
	· Study stomatal morphology and distribution 

· Determination of stomatal resistance 

	5
	Plant water relations
	· Transpiration measurements

· Factors affecting transpiration

	6
	Mineral Nutrition
	· Set-up mineral deficiency experiment
· Qualitative tests for the presence of  some minerals 

	7
	Photosynthesis
	· Isolation of chloroplasts

· Absorption spectrum of chlorophyll

· Demonstration of Hill reaction

	8
	Photosynthesis
	· Measurement of photosynthesis

	9
	Plant growth and development
	· Seed viability test

· Factors affecting seed germination and emergence; light, temperature and matric potential

	10
	Plant growth and development
	·  Plant growth measurements

· Leaf area measurements

	11
	Plant growth regulators
	· Effect of gibberellic acid on growth of dwarf plants

	12
	Plant growth regulators
	· Effect of auxins on growth of stem cells

· Effect of auxins on adventitious root formations 

· Effect of cytokinins on leaf senescence

	13
	Plant enzymes
	·  Study the activity of selected plant enzymes. 


General Rules:

Attendance Policy: 

You are expected to attend every class and be on time. Absence of more than 15%, unless of Medical excuse (20%) will cause you to deprivation. 
Makeup exams:  

You must notify the instructor that you will be absent before a regularly scheduled exam to be eligible for a makeup exam that may be given within seven class days of the exam that was missed unless there are extenuating circumstances. You must provide official documentation for all cases.

Academic Dishonesty

The class will follow The University of Jordan policies on academic dishonesty. Anyone suspected of academic dishonesty will be reported accordingly to the Deans Office.

Disability Accommodation

Anyone who anticipates difficulties with the content or format of the course due to a physical or learning disability should see me immediately in order to work out a plan. 
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