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FOREWORD 
 

The ST and SC Development Department, Government of Odisha, has initiated an 

innovative effort by setting up an Academic Performance Monitoring Cell (APMC) in 

Scheduled Castes and Scheduled Tribes Research and Training Institute (SCSTRTI) to 

monitor the Training and Capacity Building of teachers of SSD Higher Secondary 

Schools and Ekalabya Model Residential Schools (EMRS) under the administrative 

control of the ST & SC Development Departme. This innovative program is intended to 

ensure quality education in the Higher Secondary Level of the schools of the ST & SC 

Development Department.  

The modules and lesson plans are prepared for the +2 Science and Commerce 

stream’ in all the subjects such as Physics, Chemistry, Botany, Zoology, Mathematics, 

Information Technology, Odia, English and Commerce for both the years in line with the 

syllabus of Council of Higher Secondary Education (CHSE).  

These modules/lesson plans are self contained. The subiect experts who are the 

best in their respective subjects in the State have been roped in for the exercise. They 

have given their precious time to make the module as activity based as possible.  

I hope, this material will be extremely useful for the subject teachers in effective class 

room transactions and will be helpful in improving the quality education at the Higher 

Secondary Level. I also take this opportunity to thank all the subject experts of different 

subjects for rendering help and assistance to prepare the modules/lesson notes and 

lesson plans within a record time. 

 

 
 

Prof.  (Dr.) A.B.Ota 
Director and Special Secretary,  

SCSTRTI 
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LESSON PLAN 
Higher Secondary (Science), BOTANY 
(1st Year) - Approx. 50 Classes/Year 

Unit Lecture 
No. TOPIC Date of 

Completion  Signature 

I DIVERSITY OF LIVING WORLD :     
  1 Introduction and future prospects of Plant Science     

  2 5-Kingdom system of classification 
Monera, Protista, Fungi-Salient features     

  3 Lichens, Viruses, Viroids - 
Features -     

  4 Classification of plants into major groups - Algal groups 
with examples     

  5 Salient features of Bryophytes, Pteridophytes and 
Gymnosperms - Examples     

  6 Salient features of Angiosperms major classes, Systems 
of classification      

II STRUCTURAL ORGANIZATION OF PLANTS :     
  7 Morphology and modification of roots     
  8 Morphology and modification of stems      
  9 Leaf, inflorescence, morphology     
  10 Flower structure and function     
  11 Fruit development, different types of fruit     
  12 Meristematic and permanent tissues      
  13 Tissue and Tissue system     
  14 Root anatomy (dicot & monocot)     
  15 Stem anatomy (dicot and monocot) & secondary growth.     
  16 Leaf anatomy (Dorsivental and isobilateral)     

III CELL STRUCTURE AND FUNCTION :     
  17 Cell-basic unit of life and cell theories     
  18 Prokaryotic and Eukaryotic Cell     
  19 Plant Cell and Animal Cell     
  20 Cell envelope, structure and function (Cell Wall)     
  21 Cell Membrane - Structure, Models and Function     

  22 Endomembrane systems - endoplasmic reticulum, golgi 
bodies, lysosome, vacuole     

  23 Endomembrane System II - Mitochondria and Chloroplast     

  24 Ribosomes, microbodies, cytoskeleton - Cilia and flagella, 
centrioles     

  25 Nucleus, nuclear membrane, chromatin, nucleolus     

  26 Chemical composition of living cells - Biomolecules, 
carbohydrates, lipids and proteins - structure and function     

  27 Nucleic acid - DNA and RNA - Structure and function     
  28 Enzymes - Types, properties and enzyme action     

  29 Cell Division - Cell cycle 
Mitosis and its significance     

  30 Meosis and its significance      
 



IV PLANT PHYSIOLOGY :     

  31 
Transport in Plants - Movement of water, gases and 
nutrients. Diffusion - facilitated and a Active Transport 
Diffusion of gases 

    

  32 Plant - Water relations - Imbibition, water potential, 
Osmosis, Plasmolysis     

  33 Long distance Transport of water - Absorption, apoplast, 
symplast, transpiration pull, root pressure and guttation     

  34 Transpiration - Mechanism of opening and closing of 
stomata     

  35 Uptake and translocation of mineral nutrients     

  36 Essential mineral nutrients - Macro and Micronutrients and 
their role. Deficiency symptoms     

  37 Mineral toxicity, Hydroponics (Elementary Idea), Nitrogen 
metabolism     

  38 Nitrogen cycle and Biological Nitrogen fixation     
  39 Photosynthesis and Photosynthetic pigment     

  40 Photochemical reactions in Photosynthesis  
Cyclic and Non-Cyclic Photosphorylation      

  41 Biosynthetic phases of Photosynthesis - C3, C4 and other 
pathways     

  42 Photorespiration and factors affecting Photosynthesis     
  43 Chemiosmotic hypothesis      
  44 Respiration process - Exchange of gases     
  45 Glycolysis, Fermnetation     
  46 TCA Cycle -     
  47 Electron Transport system and ATP synthesis      
  48 Amphibolic pathway and Respiratory quotient      

  49 
Plant growth and development - Phases of plant growth 
and plant growth rate, differentiation, dedifferentiation and 
redifferentiation 

    

  50 
Sequence of development process in plant cell, growth 
regulators - Auxins, Gibberellin, Cytokinins, Ethylene, 
Abscisic acid 

    

  51 Seed dormancy, vernalization and photoperiodism     
N.B. : (a)  Unit-1 - Lecture 1-3, Unit-III - Lecture - 17-27, Unit-IV to be covered before First Unit Test.        
(b) Unit-I - Lecture 4-6, Unit-II (Whole), Unit-(IV) 28-30, to be completed before second Unit Test.            
(c)  Unit-IV - 31-51 to be completed before third Unit Test. 
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Characteristics Five Kingdoms 
 Monera Protista Fungi Plantae Animalia 
Cell Type Prokaryote 

Unicellular 
Eukaryote 
unicellular 

Eukaryote 
multicellular 

Eukaryote 
multicellular 

Eukaryote 
multicellular 

Nucleus Primitive Well 
organized 

Well organized Well 
organized 

Well 
organized 

Cell wall Present Present or 
absent 

Present Present Absent 

Chloroplast Present or 
absent 

Present or 
absent 

Absent Present Absent 

Tissue system Absent Absent Absent Present Present 
Nutrition Auto or 

Heterotrophic 
Auto or 
Heterotrophic 

Heterotrophic & 
Absorptive 

Autotrophic Heterotrophic 

Ecological role Producer or 
decompser 

Producer or 
decomposer 

Heterotroph or 
decomposer 

Producer Heterotroph 

Sexual 
reproduction 

Absent Present Present Present Present 
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LESSON PLAN 
Higher Secondary (Science), BOTANY 
(2nd Year) – Approx. 40 Classes / Year 

Unit Lecture 
Number 

Topic Date of 
Completion 

Signature 

I Reproduction 
 1. Reproduction, a characteristic feature of all 

organisms for continuation of species 
  

 2. Asexual reproduction – Modes of asexual 
reproduction – Binary fission,  Sporulation, 
budding 

  

 3. Gemmule formation, fragmentation and 
vegetative propagation in plants  

  

 4. Sexual reproduction in flowering plants – 
flower structure 

  

 5. Development of male and female 
gametophytes. 

  

 6. Outbreeding devices, Pollen pistil interaction.   
 7. Double fertilization, post fertilization events, 

Development and formation of embryo 
endosperm. 

  

 8. Seed and fruit development special modes- 
apomixes, parthenocarpy, polyembryony, 
significance of seed and fruit formation. 

  

II. Genetics and Evolution 
 9. Mendelian inheritance    
 10. Deviation from Mendelism-I – Incomplete 

dominance, co-dominance, Multiple allels and 
inheritance of blood groups. 

  

 11. Deviation from Mendelism-II, Pleiotropy, 
Elementary idea on Polygenic inheritance 

  

 12. Chromosome theory of inheritance 
chromosomes and genes, linkage and 
crossing over. 

  

 13. Molecular basis of inheritance : Search for genetic 
material and DNA as the genetic material. 

  
 14. Structure of DNA and RNA 

DNA packaging 
  

 15. DNA replication   
 16. Central dogma, Transcription   
 17. Genetic Code   
 18. Translation   
 19. Gene expression and regulation, Lac Operon   
 20. Genome and Human genome project, DNA 

fingerprinting 
  



III Biology and Human Welfare 
 21. Plant breeding, Biofortification   
 22. Tissue Culture, Single Cell Protein   
 23. Microbes in Human Welfare in food 

processing and Industrial Production 
  

 24. Microbes in energy production and Bicontrol 
agents and Biofertilizers 

  

IV Ecology and Environment 
 25. Organisms and Environment : Habitat, 

Niche, Population and Ecological adaptations 
  

 26. Adaptations of hydrophytes and xerophytes   
 27. Population interactions – mutualism, 

Competition, Predation, Parasitism. 
  

 28. Population attributes – growth, birth rate and 
death rate, Age distribution 

  

 29. Ecosystems : Patterns, Components, 
Productivity and decomposition. 

  

 30. Energy flow, Pyramid of number, biomass and 
energy. 

  

 31. Nutrient cycling (carbon and phosphate) 
Ecological Succession I Hydrosere. 

  

 32. Ecological Succession-II – Xerosere, 
Ecological Services – Carbon fixation, 
Pollination, Oxygen release.   

  

 33. Biodiversity and its conservation : 
Concept of biodiversity, Patterns of 
Biodiversity, Importance of Biodiversity.  

  

 34. Loss of Biodiversity, Conservation, Hotspots, 
endangered Organisms, extinction, Red Data 
Book. 

  

 35. Biosphere Reserves, National Parks and 
Sanctuaries 

  

 36. Environmental issues – 
Air Pollution and Control 

  

 37. Water Pollution and Control   
 38. Agrochemicals and their effects, Solid waste 

management, Radioactive Waste 
Management. 

  

 39. Green house effect and Global Warming, 
Ozone depletion. 

  

 40. Deforestation – Any three Case studies as 
success stories addressing Environmental 
issues. 

  

N.B. : 1.  First Unit Test – Lecture No. 1-15 to be completed. 
          2.  Second Unit Test – Lecture No. 16-28 to be completed 
         3.   Third Unit Test – Lecture No. 29-40 to be completed. 
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