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1. Course Description

This course consists of theoretical and practical sections. The theoretical parts consist of Plant Taxonomy, Pathology, Cytogenetics, Biotechnology and Economic Botany. The practical part consists of handling and operation of some laboratory equipments, identification, classification, preservation of plants and preparation of temporary and permanent slides of some plant parts included in the course content. It also includes field visit to collect, identify, preserve the plant specimens and also to submit field report.

This course carries 40 marks in theory and 10 marks in practical.
Students are required to secure pass marks independently both in Theory and Practical sections.
2. General Objectives 

After the completion of this course the students will be able: 

· to provide the students with the fundamental aspects of taxonomy, cytogenetics, plant pathology, biotechnology and economic botany.

· to equip the students with practical aspects of life science such as plant taxonomy, plant biotechnology, pathology and economic botany.

Part I: Theory

3.Specific Objective and Contents 

	Specific Objectives
	Contents

	· Describe the historical approach of plant taxonomy

· Describe the modern approach of plant taxonomy

· Explain the taxonomic categories species, genus and family

· Explain the important role of ICBN

· Explain the important rules of ICBN

· Explain the important roles of herbarium in plant taxonomy

· Describe the taxonomic characters, systematic position, economic importance and affinities of the given families


	Unit I :
Plant Taxonomy

   (20)    

1.1 Historical approach
      1.1.1 Pre-Darwinian

      1.1.2 Post Darwinian (Hutchinson's)

1.1.3 Recent (Takhtajan)

1.2 Modern approach 

      1.2.1 Phytochemistry

      1.2.2 Cytology 

      1.2.3 Cytogenetics

      1.2.4 Palynology

      1.2.5 Anatomy

1.2.6 Embryology

1.3 Taxa and taxonomic hierarchy 

      1.3.1 Concept of species

      1.3.2 Genus 

1.3.3 Family

1.4 Botanical nomenclature (International code of botanical nomenclature)

1.4.1 Introduction

1.4.2  Important roles and rules

1.5 Herbarium and its roles in plant taxonomy

1.6 Taxonomic characters systematic position, economic importance and affinities of the following families

1.6.1 Dicot

1.6.1.1 Magnoliaceae

1.6.1.2 Convolvulaceae
1.6.1.3 Scrophulariaceae
1.6.1.4 Verbenaceae
1.6.1.5 Amaranthaceae

1.6.2 Monocot

1.6.2.1 Amaryllidaceae

1.6.2.2 Commelinaceae

	· Explain the meaning of plant disease

· Classify plant disease according to their causal agents

· Explain the general symptoms of plant diseases

· Explain host parasite inter-relationship and interaction

· Explain the bacterial disease-black rot of crucifer and citrus canker and their control measures

· Explain the fungal disease - wart disease of potato and blast disease of rice

· Explain the viral disease – leaf roll  of potato 
	Unit II: Plant Pathology (  10)

2.1 Plant pathology

2.2  Plant disease 

2.2.1 Meaning 

      2.2.2 Classification

2.3  General symptoms of plant diseases

2.4  Host parasite interrelationship and interaction 

       2.4.1 Mechanism of infection

       2.4.2 Path of infection

2.5  Bacterial disease

       2.5.1 Symptoms

       2.5.2 Control measures of bacterial diseases

       2.5.3 Black root of crucifer 

       2.5.4 Citrus canker

2.6  Fungal diseases

       2.6.1 Symptoms 

       2.6.2 Control measure of 

       2.6.3 Wart disease of potato

       2.6.4 Blast disease of rice

2.7  Viral disease

       2.7.1 Symptoms 

       2.7.2 Control measure of leaf roll of potato



	· Explain various cell theories 

· Explain the difference in structures of prokaryotic and eukaryotic cells

· Describe the structure and functions of plasma membrane

· Describe the structure and functions of various cell organelles - plastids, mitochondria, golgi complex, ribosome, endoplasmic reticulum

· Describe the structure and functions of nucleus

· Identify the genetic materials

· Explain the evidence for DNA as genetic material of culture

· Explain the evidence of RNA as genetic material for virus

· Describe Watson and Crick structure model of DNA


	Unit III: Cell Biology and Genetics
( 15)

3.1 Cell 

      3.1.1 Cell theories

      3.1.2 Protoplasmic theory

      3.1.3 Organismal theory

3.2 Prokaryotic cells

      3.2.1 PPLO, Bacteria and blue green algae

      3.2.2 Eukaryotic cells

3.3 Plasma membrane

      3.3.1 Structure

      3.3.2 Functions

3.4 Cytoplasm

      3.4.1 Structure 

      3.4.2 Functions of cell organelles:

3.4.2.1 Plastids

                3.4.2.2 Mitochondria

                3.4.2.3 Golgi complex

                3.4.2.4 Ribosome

                3.4.2.5 Endoplasmic reticulum

3.5 Nucleus

      3.5.1 Occurrence and position

      3.5.2 Nuclear membrane

      3.5.3 Nuclear pores

      3.5.4 Nucleoplasm

      3.5.5 Nucleolus

      3.5.6 Chromatin fibers

3.6 Genetic materials

      3.6.1 Identification of genetic materials

      3.6.2 Evidences for DNA as genetic material

      3.6.3 Evidences for RNA as genetic material

      3.6.4 Watson and Crick model of DNA



	· Explain a brief history of biotechnology

· Explain the importance of biotechnology.
· Explain the applications of plant biotechnology.

· Explain plant tissue culture technique and principles.
· Explain composition and selection of culture media.
· Explain sterilization technique in plant tissue culture.

· Explain different methods of plant tissue culture.

· Explain the applications of meristem culture.

· Explain the process of fermentation.
	Unit IV: 
Plant Biotechnology

(20)

4.1 Introduction 

       4.1.1 Brief history of biotechnology

       4.1.2 Importance of biotechnology

       4.1.3 Biotechnology in medicine

       4.1.4 Biotechnology in food industry

       4.1.5 Biotechnology in agriculture

       4.1.6 Biotechnology in fermentation technology

       4.1.7 Biotechnology in environmental engineering 
       4.1.8 Applications of plant biotechnology

4.2 Tissue culture (Micropropagation) technique

       4.2.1 In vitro culture technique and principles

      (Totipotency, Basic procedure of culture techniques, composition and selection of media)

       4.2.2 Sterilization technique in plant tissue

      (Heat, Radiation, Chemicals and Filtration)
       4.2.3 Methods of plant tissue culture

      (Seed culture, Organ culture ( Meristem culture, root culture, shoot culture), Embryo culture, Anther culture, Callus culture)

       4.2.4 Applications of Meristem culture

      (Vegetative propagation, Recovery of virus free stock, Germplasm conservation, Plant protection, Production of improved variety of crop plants (high yielding and disease resistant)

4.3 Fermentation

4.3.1 Beverage production

       4.3.2 Alcohol wine and beer



	· Describe the distribution classification and economic importance of medicinal plants and their parts used as medicine.
· Describe the distribution classification and economic importance of timber trees of Nepal.

· Describe the distribution classification and economic importance of fodder plants.
· Describe the distribution classification and economic importance of spice yielding plants and their parts used as spices.

	Unit V: 
Economic Botany                    (10)

5.1 Economic plants

    5.1.1 Medicinal plants of Nepal
           5.1.1.1 Distribution, classification and economic     importance  of the following medicinal plants

               - Papaver somniferum Linn. (Aphim)

-  Amomum subulatumRoxb. (Alaichi)
- Cinnamomum camphora Linn. (Kapoor, Camphor)
- Momordica charantia Linn. (Karela, Bitter cucumber), 
- Berberis aristata DC. (Chutro, Berberry)
- Glycyrrhiyza glabra (Jethimadhu, Istami, Liquorice) 
- Zanthoxylum armatum Linn. (Timur)
- Melia azadirachta A. Juss.( Neem, Neem tree)

5.1.2  Timber Trees of Nepal 

 5.1.2.1 Distribution, classification and economic    importance of the following timber trees of Nepal

- Shorea robustaGaertn.f. (Sal)
- Tectona grandis L. f. (Teak)
- Dalbergia sissooRoxb. ex DC. (Sisoo)
- Juglans regia Linn. (Okhar, Common walnut)
- Cedrus deodara (Roxb. ex D.Don.) Hook.f. (Deodar, Himalayan cedar)
- Pinus spp. (Salla)
5.1.3  Fodder Plants of Nepal

5.1.3.1 Distribution, classification and economic importance of the following fodder plants of Nepal

-  Artocarpus lakoocha Wall. ex Roxb. (Badhar, Monkey jack)
-  Ficus lacor Buch.-Ham. (Kabro)
- Ficus semicordata Buch.-Ham. ex Sm. (Khanyu)
- Eucalyptus camaldulensis Dehnh. (Red River Gum)
- Leucaena leucocephala (Lam.) de Wit. (Ipil-ipil, Seto babul)
          5.1.4 Fiber Yielding Plants of Nepal

5.1.4.1 Distribution, classification and economic importance of the following fiber yielding plants of Nepal

- Gossypium arboreum Linn. (Rukh Kapas)

- Corchorus capsularis Linn. (Jut)
- Cannabis sativa Linn. (Ganja)
- Urtica dioica Linn. (Sisnu)
- Agave americana Linn. (Ketuki)
- Crotalaria juncea Linn. (Sanai,Chhinchhine)
- Hibiscus cannabinus Linn. (Kudrum)

           5.1.5 Spice Yielding Plants of Nepal

5.1.5.1 Distribution, classification and economic importance of the following spice yielding plants of Nepal

- Gingiber officinaleRosc. (Ginger)
- Coriandrum sativum Linn. (Dhaniya, Coriander)
- Cinnnamomum tamala (Buch.-Ham.) Nees&Eberm (Tejpat, Cinnamomum leaves)
- Cinnamomum zeylanicum Blume. (Dalchini)
- Cuminum cyminum Linn. (Jira, Cumin)
- Curcuma longa Linn. (Beshar, Turmeric)



	
	


Note: The figures within the parentheses indicate the approximate periods for respective units.
4. Instructional Techniques

The instructional techniques for this course are divided into two parts. First part deals with general instructional techniques applicable to most of the units. The second part pin points the specific instructional techniques applicable to particular unit/s.

4.1   General Instructional Techniques

· Lecture method

· Discussion method

· Demonstration method

· Problem solving method

· Collaborative method

· Experimental method 

4.2 Specific Instructional Techniques

Unit II : Project method with report writing 

5.      Evaluation
Part I : Theory 
Annual examination will be held by the Office of the Controller of Examinations at the end of the academic session for which 40 percent of total marks will be allocated. The number and types of questions are given below:

	Types of questions
	Total questions
to be asked
	Number of questions
to be answered and marks allocated
	Total marks

	Group A: Multiple choice items
	7questions
	7x 1 mark
	7

	Group B: Short answer questions
	3 with 1 or questions
	3 x 7
	21

	Group C: Long answer questions
	1 with 1 or question
	1 x 12 marks
	12

	 
	 
	Total
	40 Marks
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Part II : Practical Part

Course Title: Plant Science III



Full mark:  10

Course No.: Sc.Ed. 438 




Pass mark: 04
Nature of course: Practical ( P)
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	Specific Objectives
	Contents

	· To identify the angiosperm plants in semi technical terms with floral diagrams and floral formulae. 

· To prepare the herbaria of the plants belonging to the angiosperm families included in the course content.
	Unit I: Angiosperm Plants

1.1. Identification and description of plants belonging to the following families (at least four families): 

1.1.1 Magnoliaceae

1.1.2 Convolvulaceae

1.1.3 Scrophulariaceae

1.1.4 Verbenaceae

1.1.5 Amaranthaceae

1.1.6 Commelinaceae

1.1.7 Amaryllidaceae.
1.2. Herbarium preparation of the plants belonging to families included in the course content.



	· To prepare the herbarium specimens of plant diseases

· To prepare temporary slides on some fungal diseases included in the course content.

· To identify viral, bacterial and fungal diseases from permanent slides.
	Unit II: Plant Pathology

2.1. Herbarium preparation of plant diseases.

2.2. Preparation of temporary slides of fungi using lactophenol and cotton blue.

2.3. Identification of some viral, bacterial and fungal diseases.

	· To prepare the charts of prokaryotic and eukaryotic cells.
	Unit III. Cell Biology and Genetics
3.1. Preparation of charts of well labeled diagrams of prokaryotic and eukaryotic cells

	· To visit fields to collect, preserve and prepare herbaria of the collected plants and submit the report.

· To visit tissue culture laboratories and submit the report.

· To visit horticultural, agricultural farms or gardens for studying economic plants and plant diseases.
· To list plants of economic importance of a particular locality.
	Unit IV: Field Trip

4.1. Collection of plants

4.2.  Preservation of plants collected 

4.3. Preparation of herbaria of plants particularly belonging to 
4.3.1. Magnoliaceae

4.3.2. Convolvulaceae
4.3.3. Scrophulariaceae
4.3.4. Verbenaceae
4.3.5. Amaryllidaceae
4.3.6. Commelianaceae
4.3.7. Amaranthaceae
4.4. Visit any locality to list the plants of economic importance and submit the report.
4.5. Visit to tissue culture laboratory for tissue culture technique

4.6.  Horticultural and agricultural farms for studying plant diseases, economic plants.


Evaluation :

Annual examination will be held by the Office of the Controller of Examinations at the end of the academic session. The marks allocated to practical part are given in the following table.
Practical Part 
	Practical Examination
	Area of Examination 
	Marks 
	Total 

	Internal
	Regularity
	1
	2

	
	Record book 
	1
	

	External
	Major Experiment 
	2
	8

	
	Minor Experiment 
	2
	

	
	Project work ,  collection and construction of teaching materials
	2
	

	
	Viva 
	2
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