Course Title : Functional Plant Biology
Course No  : Bio. Ed. 525		            Nature of course: Theory(T) + Practical(P)
Credit hours: 3 (2T+1P)			Teaching hours: 80 (32 T+ 48P)
Level	: M. Ed. in  Biology	Education	Period / week:  2 (T) + 3pds/day /week/gr (P)    Semester   : Second           

1. Course Description
This course aims to give advanced knowledge on Plant Pathology, Physiology and Molecular Biology. It deals with the detailed knowledge on the effects and physiology of microorganisms on plants and some important plant diseases. It also deals with the nutrition and growth related physiological responses in plants. The next important feature of the course is to impart the students with the concepts on biochemical nature of next nucleic acids.
This course consists of two parts : Part I: Theory and Part II :  Practical.
Students are required to secure pass marks independently both in Theory and Practical parts.

2. General Objectives: 
General objectives of this course are as follows:
· Acquaint the students with the effects and physiology of microorganisms in plants.
· Provide advanced knowledge in some important plant and animal diseases with respect to their causal organisms, harmful effects and modes of transmission. 
· Familiarize them with some important life processes of plants.
· Provide them with detailed knowledge of the growth related physiological responses in plants.
· Enhance knowledge on the biochemical nature and structure of DNA and RNA molecules along   with protein synthesis.
· Develop skills in preparing different culture media and culture techniques of microorganisms (fungi, bacteria).
·  Provide skills and knowledge in the autotrophic and heterotrophic nutrition in living organism.
· Develop skills in conducting experiments on physiological processes of plants.











3. Specific Objectives and Contents
Part I : Theory

	Specific objectives
	Contents
	Teaching Hours = 32

	
	Unit I. Plant Pathology  

	10

	

· Classify plant diseases on the basis of causal organisms.
· Describe the mechanism of pathogen action.






	
1.1. Plant diseases
1.1.1. Classification
1.1.2. Symptoms(Viral, bacterial and fungal diseases)
1.1.3. Mechanisms of pathogen action
1.1.3.1.Mechanism of infection
1.1.3.2.Path of infection
1.1.3.3.Pathogen infection of plants


	6

	· Explain the structural ,physiological or biochemical defense mechanism of plants against diseases.
· 
	1.1.4.Defence mechanism 
1.1.4.1. Structural  defense

1.1.4.2. Physiological or biochemical 
               Defense
.
	

	· Explain the general principles of plant disease control.

	1.1.4.3.Principles of Plant Disease Control
Introduction, Exclusion of parasites, Eradication of parasites, Improved cultural practices, Biological control, Direct  protection, Use of fungicides, Fumigants, Antibiotics, Growth regulators, Systemic fungicides, Breeding for disease resistance, Breeding programme, Specific control measures. 
	2

	· Explain the causal  organisms, symptoms and control measures of some important soil and seed borne fungal diseases.

	1.5.Soil and seed borne fungal 
Diseases
(Downy mildew of Crucifers, early blight of potato,Brown spot disease  of rice


	2

	

· Explain the meaning of autotrophic nutrition.
· Describe  the structure and functions of chloroplast.
· Describe the structure and functions of photosynthetic pigments- chlorophyll, carotenoids and phycobilins.
· Explain the characteristics of radiant energy and its role in photosynthesis.
· Describe the importance of Photosynthesis
· Explain the meaning of growth in living organisms.
· Explain the meaning, causes and methods of breaking the seed dormancy.
· Explain the physiology of seed germination.

· Explain the meaning and mechanism of photoperiodism.
· Explain the meaning and significance of vernalization.




	Unit. II. Plant Physiology  

2.1.Nutrition
2.1. 1. Autotrophic nutrition
2.1.1. Photosynthesis
2.1.1.1.  Photosynthetic apparatus

2.1.1.2. Chloroplast(structure and function)
2.1.1.2.1. Photosynthetic pigments(chlorophyll, 
Carotenoids, Phycobilin )
2.1.1.3. Radiant energy
2.1.1.4 Importance of photosynthesis 
( reduction of global warming, carbon sequestration, carbon trading etc)

2.2. Growth
2.2.1. Growth in the flowering plants
2.2.1.1. Seed dormancy               (Introduction, causes and breaking of Seed dormancy)
2.2.1.2. Seed germination(Physiology)

2.2.1.3. Photoperiodism (Introduction and
              mechanism)
2.2.1.4.Vernalization (Introduction and Significance)





	10

	
· Describe the structure and replication of DNA. 



· Explain  different types of RNA molecules(rRNA, mRNA and tRNA).

· Describe the general features of genetic code. 
· Discuss protein synthesis machinery.
· Describe different steps in protein synthesis





	Unit III. Molecular Biology
3.1.DNA molecule 
3.1.1.Structure 
3.1.2.Replication 
3.2.RNA and its types  (rRNA, mRNA and tRNA) 
3.3.Genetic Code 
3.3.1.Properties 
3.3.2.Deciphering of genetic code 
3.4.Protein synthesis 
3.4.1..Protein synthesis machinery (Amino acids, DNA, ribosome and enzymes) 
3.4.2.Steps in protein synthesis

	12



Part II : Practical

	Specific Objectives
	Contents
	Teaching Hours = 48

	

· Prepare the culture media (PDA medium) for the culture of fungi.
· Isolate and culture some selected seed borne fungi in the culture media.



· Describe  some plant diseases like Downey mildew of Crucifers, early blight of potato, Brown spot disease of rice .


· Visit plant pathological laboratories and submit the report.
	Unit I. Plant Pathology
0. Fungi
0. Preparation of culture medium
(PDA medium)

1.1.2.Isolation, culture and identification of some selected  seed borne fungi(Alternaria, Penicillium, Aspergillus, Fusarium

1.1.3. Plant diseases : Downey mildew of Crucifers, early blight of potato, Brown spot disease of rice

1.1.4. Field visit to Plant Pathological laboratories and submission of report.
	7 × 3 = 21

	



· Test germination of seeds by rolled paper towel.
· Determine the percentage of germination of seeds.


· Compare the rates of photosynthesis by Wilmott’s bubbler under different conditions

· Demonstrate the separation of chloroplast pigments by paper chromatography or thin layer chromatography

· Demonstrate the essentiality of light for photosynthesis using Ganong’s light screen.


	Unit II. Plant Physiology

2.1. Growth in plants

2.1.1. Seed germination
2.1.1.1. Demonstration of seed germination by rolled paper towel.
2.1.1.2. Determination of percentage of seed germination


2.2. Photosynthesis
2.2.1. Rate of photosynthesis by Wilmott’s bubbler under different conditions (under different wavelengths of light, different intensities of light).

2.2.2. Separation of chloroplast pigments by paper chromatography or thin layer chromatography 
( TLC).
2.2.3. Demonstration of essentiality of light for photosynthesis using Ganong’s light screen.
	7 × 3 = 21

	· Prepare a chart and model of DNA structure.
· Prepare chart of Genetic code

	Unit III Molecular Biology
0. DNA structure
0. Genetic code
	2 × 3 = 6



Note: Students must pass both in Internal as well as External Assessment of Practical Examination

1. Instructional Techniques
The instructional techniques are divided into two groups. The first group consists of general instructional techniques applicable to most of the units. The second group consists of specific instructional techniques/activities applicable to the specific units.
	
4.1. General Instructional Techniques
· Lecture Method
· Demonstration Method
· Discussion Method
· Inquiry Method
· Project Method
· Collaborative   Method

4.2. Specific Instructional Techniques/ activities: All the units required Book review, Web surfing and Power point presentation 

· Unit I : Field visit , interview , collection and identification of  plant diseases ,report                    writing 
· Unit II :Collection and preservation of plant specimen,  Preparation of charts , report writng
· Unit III: Preparation of  charts 
Project works:	
Project works are outlined below:
	S.No.
	Titles of Project works
	Methodology

	1. 
	Construction of teaching materials like model, chart, leaflet etc related to the course content
	Web surfing, Library works  etc


	2. 
	Collection of the infected parts of crop plants of some localities.

	Field visit and report submission

	3. 
	Preparation of a chart with well labelled diagram of chloroplast (ultrastructure)

	Library works

	4. 
	Study of crop diseases in  local area.
	Field visits, interviews etc



Note : Besides,  the activities/project works mentioned here the  teachers  can make the students do other alternative activities/ project works  related to the course content.
	
5. Evaluation(Internal Assessment and  External assessment ):
	
Nature of course
	Internal Assessment
	Semester Examination
	Total Marks

	Theory cum Practical 
	40% 
	60% 
	100%


Note:Students must pass separately in internal assessment, External practical exam / viva and or semester examination.
5.1. Evaluation  :
A. Internal Evaluation for Theory + Practical  : 40% 
Internal evaluation will be conducted by course teacher based on following activities:
1) Attendance								5
2) Participation in learning activities					5
3) First assignment 							10
4) Second assignment exam ( term exam)					10
5) Third Practical Exam / Project work					10
               Total                                                                                                           40

1. External( Final ) Evaluation for Theory + Practical : 60%: 
i. Theory Examination  ( Full Marks – 40)
1)Objective type question(Multiple choice 10 questions×1mark )       10 marks
2)Subjective questions (6 questions × 5 marks)                                  30 marks
Total                                                                                                      40 marks
ii. Practical Examination ( Full Marks -20) 		
1. External evaluation						 (Full Marks - 20)
1. Laboratory Examination 					                       15
1. Construction of teaching learning resources using computer skills /  models  and charts construction/ collection of  materials/ Field report  and Record book	          	5
Note : The marking system will be changed to CGPA system as per the rule and regulation of the Academic council.
Recommended and Reference Books
Recommended Books:
Noggle, G. R. and G. J. Fritz (2006).Introductory Plant Physiology. Prentice Hall of India Pvt. Ltd., New Delhi (For Unit II).
Pandey, B. P. (2003). Plant Pathology. S. Chand and Company Ltd., New Delhi (For Unit I).
Pandey, S. N. and B. K. Sinha (2006).Plant Physiology.Bikash Publishing House Pvt. Ltd., New Delhi (For Unit II).
Roberties, E. P. P. De and E. M. F. De Roberties(2001). Cell and Molecular Biology. Waverly P., Ltd., New Delhi(For Unit III).
Shukla, R. S. and P. S. Chandel( 2007). Cytogenetics, Evolution, Biostatistics and Plant Breeding. S. Chand & Company Ltd., New Delhi(For Unit III). 
Singh, R. S. (2008). Plant  Diseases. Oxford& IBH Publishing Company Ltd.,New Delhi 
(For Unit I).
Reference Books:
Avinash and K. Upadhyay(2005). Basic Molecular Biology.Himalaya Publishing House.Mumbai.
Freifelder, D .(1993).Molecular Biology .2ndedn, reprint, Narosa Publishing house
Jain, V. K. (2008). Fundamentals of Plant Physiology. S. Chand & Company Ltd., New Delhi.
Mehrotra, R. S. and A. Agrawal( 2007). Plant Pathology.Tata Mc. Graw Hill Pub. Company Ltd., New Delhi.
Salisbury, B. and C. W. Ross ( 2007). Plant Physiology. Thomson Wadsworth  (Akash Press), New Delhi.
Sambamurty, A. V. S. S. ( 2006). A Textbook of Plant Pathology. I. K. International Pvt. Ltd., New Delhi.
Sarin, C.( 2003). Genetics . Tata Mcgraw-Hill Publishing Co. Ltd New Delhi, India
Sharma,A.K  and Sharma. A( 1972).Advances in Chromosome and cell genetics. Oxford and IBH Publishing Co. Pvt.
Soper, R. (2005). Biological Science. Cambridge University Press, UK.

Recommended and Reference Books for Practical
Recommended Books:
Aneja, K.R. (2003). Experiments in Microbiology, Plant Pathology and Biotechnology.New Age International (P) Ltd. Publishers, New Delhi.Baghbazar, kathmandu, Nepal.
Bajracharya, D. (1999). Experiments in Plant Physiology.Narosa Publishing House, New Delhi
Pandey, B.P. (2009). Modern Practical Botany .Vol.I and Vol. II. S. Chand & Company Ltd. , New  Delhi. 
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