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SEMESTER-I 

Course Code: PLS 401     Course Name: Fundamentals of Phycology and Mycology 

Credits = 02 

Objectives:  

 

• To familiarize the students the habitats, classification, structure, life cycle and evolutionary trends of 

Algae, Fungi and Lichen 

Phycology 

1. Principles and modern trends in taxonomy of algae; Contributions of Indian Algologists  

2. Classification of Algae (Fritsch F. E. 1935. Characteristic features of major     Divisions.                                                                                                                      

3. Thallus organization and its morphological variations; Evolutionary trends                

4. Ecological role of Algae.                                           

5. Cell structure – Prokaryotic,  mesokariyotic and eukaryotic organizations.                    

6. Structure, reproduction and life cycle of the following types:                                       

Draparnaldiopsis, Cephaleuros, Nitella, Gracilaria 

7. Economic importance of Algae- Algae as biofuel. Algae as biofertilizers, as food, their uses in industry, 

water blooms and their ecological role.  
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MYCOLOGY and LICHENOLOGY 

1. Principles and modern trends of classification of Fungi- - (Alexopoulos et al.1996) 

2. Contributions of Indian Mycologists.                                       

3. Thallus structure, reproduction and life cycle of the following types:  

 Pilobolus, Aspergillus, Polyporus Fusarium.                                                  

4. Economic importance of fungi with special reference to secondary metabolites; Fungi as 

biocontrol agent.                                                                                            
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5. . Classification, thallus structure, Economic reproduction, ecological significance and importance 

of Lichens. Thallus structure, reproduction and life cycle of  the following type: Graphis. 
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SEMESTER-I 

Course Code: PLS 402  Course Name: Bryophytes, Pteridophytes and Gymnosperms 

Credits = 02 

Objectives  
• To impart basic knowledge about geographical distribution , classification ,structure ,life history and 

phylogeny of Bryophytes, Pteridophytes and gymnosperms.  

• To give an idea about their ecological role and economically important products obtained from them and 

their uses.  

• To familiarize the fossil members of these groups.  

 

A. BRYOPHYTA 

1. General characters of Bryophytes 

2.  Recent systems of classification (Shofield, 1985) 

3. Life cycle study of the following types                                                                             

    Lunularia, , Pallavicinia, Porella, , Polytrichum       

4. Origin and evolution of Bryophytes, brief account on Fossil Bryophytes   

5. Economic importance of Bryophytes, Bryophytes as indicators of water and air pollution  
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B. PTERIDOPHYTA 
1.General characters, classification (Bierhost, 1971) and life cycle of Pteridophytes;  

3. Structure, reproduction and life cycle of the following types:  

Ceratopteris, Lygodium, Trichomannes, Azolla.  

4. Telome theory-basis, elementary proves- merits and demerits of telome theory; Evolutionary trends in 

the gametophytes of pteridophytes,                                                    

 5. Conservation of Pteridophytes : Pteridophytes as ecological indicators   

 6. Principales of Paleobotany, Fossil pteridophytes:                                   

Rhynia, Lepidocarpon,  
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                                            C. GYMNOSPERMS  

     1. General characters, affinities, distribution of Gymnosperms 

     2. Classification of Gymnopsrms (Sporne, 1965) 

     3. Phylogeny of Gymnosperms 

     4. Economic importance of  Gymnosperms.                                                                                         

     5. Structure, reproduction and life cycle of the following types:   

Zamia, Araucaria, Cupressus, , Ephedra                                                            
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Course Code: PLS 403 Course Name: Principles of Microbiology and Plant Pathology 

Credits = 02 

• To get a basic idea about the ecological significance of autotrophic and heterotropic groups and 

microbes.  

• To introduce the students about the aspects of Microbiology like classification, structure, metabolism, 

Bacterial culture and microbial diseases.  

• To get the knowledge on various plant diseases caused by different types of pathogens its disease 

symptoms and control measures  

 MICROBIOLOGY 

1. Brief histology of microbiology. Experiments of Pasterur, Koch’s postulates.  

2. Bacteria – Classification based on Bergey’s Manual. Significance off 16 S RNA in Bacterial 

identification.                                                                             

3. Major groups of microorganisms and their characteristics – prions, viroids, viruses, bacteria, 

archaebacteria, mollicutes, actinomycetes, cyanobacteria, viable but  nonculturable (VBNC) 

bacteria 

4. Growth and nutrition of microorganisms. Growth characteristics.Continous culture devices-

Chemostat. 

5. Extremophiles – Acidophilic, Alkalophilic, Thermophilic and halophilic bacteria. Stress responses 

in bacteria                                                                         
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D  PLANT PATHOLOGY 

  1.  General principles and concepts of host –parasite interaction.                                                                                                

  2. Defence mechanisms – Systemic Acquired Resistance and Induced Systemic Resistance 

  3.  Major signalling   pathways of plant defense mechanism    

  4.  Principles and methods of plant disease control : Fungicides and pesticides, natural pesticides, 

sanitation, disease resistance. Biological control: biocontrol agents, bio –inoculatns, natural enemies, 

bio-traps 

  5. Study of the following plant diseases with reference to symptoms, causal organism, disease cycle and 

control measures. 

1. Ginger – Soft rot 

2. Tea – Red rust 

3. Ladies finger – Yellow vein mosaic 

4. Tomato – Bacterial wilt 
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Course Code: PLS 401 (L)   Course Name: Fundamentals of Phycology and 

Mycology- Lab     Credits = 02 

1. A record of algal types mentioned above – A study of their morphology and structures including 

vegetative and reproductive stage of lifecycle. 

2.  Study of anatomical structure wherever relevance   

     3.   Field trips to be conducted for students to get familiarized with the local flora  

 
 

 

Course Code: PLS 402 (L)   Course Name: Studies on Bryophytes, Pteridophytes and 

Gymnosperms –Lab    Credits = 02 

1. Structural details of the vegetative and reproductive parts of the types mentioned in the syllabus. 

2. Identification of fossil types mentioned in the syllabus  

 
 

 

 

Course Code: PLS 403 (L)   Course Name: Principles of Microbiology and 

Plant Pathology- Lab    Credits = 02 

                                                                                                            

1. Differential staining – Gram staining of pure culture of Lactobacillus/Rhizobium 

2. Isolation of Rhizobium from root nodule of legumes. 

3. A record of all diseases mentioned in the syllabus  
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Course Code PLS  404     Course Name:   Organic and Natural Farming 

Credits = 02 

Course Objectives: 

 • Give the students exposure to the experiences of management and functioning organic farms 

 • Help the students to learn a means of self-employment and income generation  

Course outcome: By successfully completing the course, students will be able to: 

 • knowledge and proficiency in Organic Farming Practices,(both Basic and Social Aspects) marketing of 

organically raised agricultural produces 

 •Gain the theoretical knowledge of cultivation of different types of edible mushrooms and spawn 

production  

 • Learn a means of self-employment and income generation 

UNIT I 

Organic Farming: Concepts and principles of organic farming; Historical development of Organic 

Agriculture in India; Why Organic Farming? ; Detrimental effects of currently chemical dependent 

farming; Reduction of crop production due to depletion of soil Health;  Pesticide contamination and 

human health hazard; Contamination of food products by pesticides & chemicals; Environmental (soil, 

water, air) pollution. v) Reduction of natural enemies of crop pests; Threat to Bio diversity. 

UNIT II 

Types of Farming (Advantage & disadvantage of each system) 

Pure Organic Farming – Definition, Concept & Benefits; Integrated Farming system (Combination of 

Organic and Inorganic); Mixed Farming. 

UNIT III 

Various Organic Farming Models-Natural Farming, Fukuoka-Japan, Parma Culture, Billmollyson, 

Australian Organic Farming, Ecological Farming, Palekar Model; From Punam Farming to Green 

Revolution; Combined Farming-Paddy, Coconut Tree, Fish, Duck etc. 

UNIT IV 

Harvest and Post-harvest Management under Organic Farming; Integrated Pest and Disease Management 

under Organic Farming; Weed control , Soil Nutrient Managementand irrigation management under 

Organic Farming. 

UNIT V 

Undertake Quality Assurance & Certification in Organic Farming; understand different types of 

certification available for organic produce; Third party certification & Participatory guarantee systems; 

procedures and timelines for applying for certification; quality checks (one-time and recurring) for 

obtaining and maintaining certification; study the organic standards in detail for every aspect of farming, 

including storage, transport and sale; Organic Farming Products-Marketing, Theory and Practical Aspects. 
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SEMESTER-I 

Course Code: PLS 405   Course Name: Histology and Micro Techniques  

Credits = 02 

Objectives 

• To understand the various tissue systems, anatomical features of plant parts and to identify the 

anomalous growth 

• To correlate familiarize the various stains and staining techniques  

• To familiarize the techniques for the preservation and processing of tissues 

• To get practical experience in microtechnique and histochemistry 

●To make the students aware of defining a research problem and the various steps of 

    successful execution of a research problem and its documentation and communication 

 

A. HISTOLOGY 

1. Origin, structure and function of cambia and their derivatives and various types of tissues  

2. Anomolous cambial activities in Bignonia, Amaranthus, Mirabilis, 

3 Nodal anatomy, root – stem transition, transfer cells. 

4. Floral anatomy 

5. Anatomy in relation to taxonomy 
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B. Mircotechnique  

1. Scope of histochemsitry and cytochemistry in Biology 

2. Chemical fixation – reagenets and fixatives, chemistry of fixation; Tissue dehydration – reagents, 

Infiltration and embedding; Sectioning and mounting 

3. squashes, smears and maceration 

4. Microtomy –Cryostat and Ultratomes 

5. Classification and chemistry of biological stains. General and specific vital stains and flurochromes. 

6. Micrometry, camera lucida, 

7. Tissue processing techniques for electron microscopy 

8. Detection and localization of primary metabolites – Carbohydrates (PARS reaction), Proteins (Coomassie 

brilliant blue staining ), Lipids (Sudan Black method)/ Brief mention about and other methods  

9. Detection and localization of secondary metabolites – alkaloids, terpenoids, phenolics 

10. Enzyme histochemistry – General design and applications. 
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Course Name: PLS  406  Course Name: Protected Cultivation of High Value Crops 

Credits = 02 

Objective  

To impart latest knowledge in growing of high value crops under protected environmental condition. 

Course outcome 

Students gain  therotical knowledge on protected cultivation and its implications 

UNIT I 

Importance and scope of protected cultivation of vegetable crops; principles used in protected cultivation, 

energy management, low cost structures; training methods; engineering aspects. 

UNIT II 

Protected Cultivation – Greenhouse –Polyhouses-  Plastic Tunnel – Shadenet House – Walk in Tunnels – 

Plant Protection Nets –  Surface Cover Cultivation – Plastic Mulching – Soil Solarisation, Manipulation of 

CO2, light and temperature forvegetable production, fertigation. 

UNIT III 

Water Resource Management in protected cultivation – Farm Pond & Reservoir lined with Plastic Films                                                               

UNIT IV 

Problem of growing vegetables in protected structures and their remedies,insect and disease 

management in protected structures; soil-less culture, useof protected structures for seed production. 

UNIT V 

Crops covered under Greenhouse-     Cabbage, Cucumber, Tomato, Capsicm; Crops under shadenet house 

- Ridge gourd, Bottle gourd, Cucumber, Capsicum, Broccoli, Okra, Chilli Vermi Bed – Organic Farming 

BIS Standards - Protected Cultivation; MIDH – Path Forward 
 

References  

 1. Anonymous 2003.Proc. All India Seminar on Potential and Prospects for Protective Cultivation. 

Organised by Institute of Engineers,Ahmednagar. Dec.12-13, 2003. 

 2. Chandra S &SomV. 2000. Cultivating Vegetables in Green House. IndianHorticulture 45: 17-18. 

 3. Prasad S & Kumar U. 2005.Greenhouse Management for HorticulturalCrops.2nd Ed. Agrobios.  

 4.  Tiwari GN. 2003. Green House Technology for Controlled Environment.Narosa Publ. House. 
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Course Name: PLS 407   Course Name: Commercial Horticultural Crops  

Credits = 02 

UNIT I 

National and International scenario in fruit production and floriculture, Recent advances in propagation – 

root stock influence, planting systems, High density planting, crop modeling, Precision farming, decision 

support systems - aspects of crop regulation- physical and chemical regulation effects on physiology and 

development, influence of stress factors, strategies to overcome stress effects, integrated and modern 

approaches in water and nutrient management. Total quality management (TQM) - Current topics. 

                                                                       UNIT II 

Fruit Crops ; Mango, Papaya, Citrus, Guava, Apple, Plums, Peach 

UNIT III 

Specific objectives of breeding in flower crops, Methods of breeding suited to seed and vegetatively 

propagated flower crops, Introduction, selection, polyploidy and mutation breeding in the evolution of 

new varieties, Exploitation of heterosis, utilization of male sterilityincompatibility problems, In Vtro 

breeding. 

UNIT IV 

Floral oil industry, floral concrete production, extraction methods, recent advances. 

Flower forcing and year-round flowering through physiological interventions; Chemical regulation; 

Environmental manipulation; Harvest indices; Harvesting techniques; Post-harvest handling; Precooling, 

pulsing, packing, marketing; Export potential; Agri Export Zones. 

UNIT V 

Crop specific practices – rose, anthurium, orchids, carnation,  Jasminum sp., marigold, tuberose, 

crossandra 
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Course Name:  PLS 408   Course Name Mushroom Production   

Credits = 02 

Course Objectives: 

 • Enable the students to identify edible and poisonous mushrooms 

 • Give the students exposure to the experiences of experts and functioning mushroom farms 

 • Help the students to learn a means of self employment and income generation  

Course outcome: By successfully completing the course, students will be able to: 

 • Identify edible types of mushroom  

 •Gain the theoretical knowledge of cultivation of different types of edible mushrooms and spawn 

production  

 • Manage the diseases and pests of mushrooms 

 • Learn a means of self-employment and income generation 

UNIT I 

Introduction, history and Scope of mushroom cultivation; Systematic details and biology of mushrooms; 

Nutritional value and medicinal value of mushrooms; Poisonous and edible mushrooms; Examples for 

poisonous and edible mushrooms; common edible mushrooms in India. 

UNIT II 

Structure and construction of mushroom house. equipments and substrates in mushroom cultivation; 

Spawn: types of spawn, preparation of spawn; Composting technology, mushroom bed preparation; 

harvesting. Casing; raw material used for casing, preparation of casing material; important sanitation 

during various stages of mushroom cultivation 

UNIT III 

Cultivation of important mushrooms: General process for the cultivation of Agaricus bisporus, Pleurotus 

ostreatus and Volvariella volvaceae 

UNIT IV 

Problems in cultivation - diseases, pests and nematodes, weed moulds and their management strategies.  

UNIT V 

Post-harvest technology; Preservation of mushrooms – Long term and short term storage of mushrooms - 

freezing, dry freezing, drying, canning, quality assurance and entrepreneurship. Value added products of 

mushrooms; Marketing of mushrooms in India and world. 
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