
MARIS STELLA COLLEGE (AUTONOMOUS), VIJAYAWADA-8 
(Affiliated to Krishna University, Machilipatnam) 

SYLLABUS 

Subject: Botany Semester: I 
Course Title: Fundamentals of Microbes & Course Code: 20BTCCMN13 

Non- Vascular Plants 

No. of Hours: 60 LTP: 400 Credits:3 

Objectives 

 To Understand the Structure, Reproduction, Classification and Economic 

importance of Microbes, Algae, Fungi and Bryophytes. 

 To demonstrate the effectiveness of the biofertilizer in agriculture. 

 To analyze the plant disease symptoms due to viruses, bacteria and fungi. 

 
Course Outcomes 

 

CO1: Origin of life on the earth. 

CO2: Illustrate diversity among the viruses and prokaryotic organisms and can 

categorize them. 

CO3: Classify fungi, lichens, algae and bryophytes based on their structure, 

reproduction and life cycles. 

CO4: Distinguish the use of bio fertilizers and chemical fertilizers. 

 
UNIT- I Origin of life and Viruses (10 Hrs.) 

 
1. Origin of life, concept of primary Abiogenesis; Five kingdom classification of R.H. 

Whittaker 

2. Discovery of microorganisms, Pasteur experiments, germ theory of diseases. 

3. Shape and symmetry of viruses; structure of TMV, Multiplication of TMV; A brief  

account of Prions and Viroids. 

4. A general account on symptoms of plant diseases caused by Viruses. Transmission 

of plant viruses and their control. 

5. Significance of viruses in vaccine production, bio-pesticides and as cloning vectors. 

 
UNIT- II Special group of Bacteria and Eubacteria (10 Hrs.) 

 
1.  Brief account of Archaebacteria and Actinomycetes. 

2.  Cell structure and nutrition of Eubacteria, Reproduction- Asexual (Binary fission and 

endospores) and bacterial recombination (Conjugation, Transformation, 

Transduction). 



3.  Economic importance of Bacteria with reference to their role in Agriculture 

andindustry (fermentation and medicine). 

4.  A general account on symptoms of plant diseases caused by Bacteria; Citrus 

canker. 

5.  Biofertilizers: General account of the microbes used as biofertilizers,  

Rhizobium- Isolation, Identification and mass multiplication. Cyanobacteria,  

Azolla, Anabaenaassociation and role of Azolla in agriculture. 

 

UNIT- III Fungi & Lichens (10 Hrs.) 

 
1.  General characteristics of fungi and Ainsworth classification (Upto classes). 

2.  Structure, reproduction and life history of (a) Rhizopus (Zygomycota) and (b) 

Puccinia(Basidiomycota). 

3.  Economic uses of fungi in the food industry, pharmacy and agriculture. 

4.  A general account on symptoms of plant diseases caused by Fungi; Blast of Rice. 

5.  Lichens- structure and reproduction; ecological and economic importance. 

 
UNIT- IV Algae (10 Hrs.) 

 
1.  General characteristics of Algae (pigments, flagella and reserve food 

material);Fritsch classification (Upto classes), Thallus organization in  

Algae. 

2.  Occurrence, structure, reproduction and life cycle of (a) Spirogyra 

(Chlorophyceae)and (b) Polysiphonia (Rhodophyceae). 

3.  Algal blooms, eutrophication and biomagnification (From local water bodies). 

Algaeas food, Medicine, feed, biofuel and indicators of pollution. 

 

UNIT- V Bryophytes (10 Hrs.) 

 
1.  General characteristics of Bryophytes; classification upto classes. 

2.  Occurrence, morphology, anatomy, reproduction (developmental details are not  

needed) and life cycle of (a) Marchantia (Hepaticopsida) and (b) 

Funaria(Bryopsida). 

3.  General account on evolution of sporophytes in Bryophyta. 

 
Skill / Hands- on (10 Hrs.) 

 
General microscope lens arrangement, Scanning electron microscopy, 

Transmissionmicroscopy, Compound microscopy, Fluorescent microscopy 



Co- curricular Activities 

1. Creative crafts designing to simplify the concepts 

2. student  Seminars 

3. Quizzes 

4. Assignments on Applicat ions of  Microbes and Nonvascular 

Plants 

Prescribed Text Books 
 

1. Botany –  I (Vriksha Sastram-I) : Telugu Akademi, Hyderabad. 

2. Bhattacharjee, R.N., (2017) Introduction to Microbiology and Microbial 

Diversity,Kalyani Publishers, New Delhi. 

3. Hait, G., K. Bhattacharya & A.K. Ghosh (2011) A Text Book of Botany, 

Volume-I,New Central Book Agency Pvt. Ltd., Kolkata. 

4. Pandey, B.P. (2013) College Botany, Volume-I, S. Chand Publishing, New 

Delhi. 

Reference Books 

 
1. Alexopoulos, C.J., C. W. Mims & M. Blackwell (2007). Introductory 

Mycology,Wiley& Sons, Inc., New York. 

2. Bold, H.C. & M. J. Wynne (1984). Introduction to the Algae, Prentice-Hall 

Inc.,New Jersey. 

3. Dubey, R.C. & D.K. Maheswari (2013). A TextBook of Microbiology, S. 

Chand &Company Ltd., New Delhi. 

4. Fritsch, F.E. (1945). The Structure & Reproduction of Algae (Vol. I & 

Vol. II)Cambridge University Press Cambridge, U.K. 

5. John Webster & R. W. S. Weber (2007). Introduction to Fungi, Cambridge 

University Press, New York. 

6. Kevin Kavanagh (2005). Fungi; Biology and Applications John Wiley & 

Sons,Ltd., West Sussex, England. 

7. Mehrotra, R.S. & K. R. Aneja (1990). An Introduction to Mycology. 

New AgeInternational Publishers, New Delhi. 

8.  Pelczar Jr., M.J., E.C.N. Chan & N.R. Krieg (2001). Microbiology, Tata Mc 

GrawHill Co, New Delhi. 

9. Presscott, L. Harley, J. and Klein, D. (2005). Microbiology, 6th edition, Tata 

McGraw – Hill, Co. New Delh. 



MARIS STELLA COLLEGE (AUTONOMOUS), VIJAYAWADA-8 

(Affiliated to Krishna University, Machilipatnam) 
 

SYLLABUS 

 

Subject: Botany Semester: I 
Course Title: Fundamentals of Microbes & Course Code: 20BTP1MN12 

Non- Vascular Plants- Practical 

 
No. of Hours: 30 LTP: 002 Credits: 2 

Objectives 

 To observe and identify the bacteria, fungi and viruses and lower 

groups ofplants on their own. 

 To Prepare permanent slides for non-vascular plants. 

 To know about microorganisms. 

 
Course Outcomes 
CO1: Learn the techniques to use of lab equipment, preparing 

slides andidentify the material and draw diagrams exactly as it  

appears. 

CO2: Observation and identify microbes and lower groups of plants on their own. 

CO3: Learn the techniques of inoculation, preparation of media. 

 
 

List of Experiments 

1.  Knowledge of Microbiology laboratory practices and safety rules. 

2.  Knowledge of different equipment for Microbiology laboratory (Spirit lamp, 

Inoculationloop, Hot-air oven, Autoclave/Pressure cooker, laminar air flow 

chamber and Incubator) and their working principles. 

3.  Demonstration of Gram’s staining technique for Bacteria. 

4.  Study of Viruses (Corona, Gemini and TMV) using electron micrographs/ models. 

5.  Study of Anabaena and Oscillatoria using permanent/temporary slides. 

6.  Study of different bacteria (Cocci, Bacillus, Vibrio and Spirillum) using 

permanent ortemporary slides/ electron micrographs/ diagrams. 

7.  Study/ microscopic observation of vegetative, sectional/anatomical and 

reproductivestructures of the following using temporary or permanent slides/ 

specimens/ mounts: 

a.  Fungi: Rhizopus and Puccinia. 

b.  Lichens: Crustose, foliose and fruticose. 



c.  Algae, Spirogyra and Polysiphonia. 

d.  Bryophyta: Marchantia and Funaria (Slides) 



MARIS STELLA COLLEGE (AUTONOMOUS), VIJAYAWADA-8 
(Affiliated to Krishna University, Machilipatnam) 

 

SYLLABUS 

Subject: Botany Semester: II 
Course Title: Basics of Vascular plants Course Code: 20BTCCVP23 

& Phytogeography 

No. of Hours: 60 LTP: 400 Credits: 3 

Objectives 

 To bring awareness on the importance of Taxonomy and its role in understanding 

evolution. 

 To make the students explore the floristic wealth of the nation by following 

different phytogeographical regions. 

 To analyze the morphology of the most common Angiosperm plants of their 

localities and recognize their families. 

 
Course Outcomes 

 
CO1: Classify and compare Pteridophytes and Gymnosperms based on their 

morphology, anatomy, reproduction and life cycles. 

CO2: Explain the process of fossilization and compare the characteristics of extinct and 

extant plants. 

CO3: Analyze the morphology of the most common Angiosperm plants of their 

localities and recognize their families. 

CO4: Evaluate the ecological, ethnic and economic value of different tracheophytes 

and summarize their goods and services for human welfare. 

 

UNIT- I Pteridophytes (10 Hrs.) 

 
1.  General characteristics of Pteridophyta; classification of Smith (1955) upto divisions. 
2.  Occurrence, morphology, anatomy, reproduction (developmental details are not 

needed) and life history of (a) Lycopodium (Lycopsida) and (b) Marsilea (Filicopsida). 
3.  Stelar evolution in Pteridophytes; 

4.  Heterospory and seed habit. 
 

UNIT- II Gymnosperms (10 Hrs.) 

 
1.  General characteristics of Gymnosperms; Sporne classification upto classes. 
2.  Occurrence, morphology, anatomy, reproduction (developmental details are not  

needed) and life history of (a) Cycas (Cycadopsida) and (b) Gnetum (Gnetopsida). 
Outlines of geological time scale. 4. A brief account on Cycadeoidea. 

UNIT - III Basic aspects of Taxonomy (10 Hrs.) 

 
1.  Aim and scope of taxonomy; Species concept: Taxonomic hierarchy, species, genus 

and family. 



2.  Plant nomenclature: Binomial system, ICBN- rules for nomenclature. 
3.  Herbarium and its techniques, BSI herbarium and Kew herbarium; concept of digital 

herbaria. 

4.  Bentham and Hooker system of classification 

5.  Systematic description and economic importance of the following families: 
(a) Annonaceae (b) Cucurbitaceae 

 
UNIT - IV Systematic Taxonomy (10 Hrs.) 

 
1.  Systematic description and economic importance of the following families: 

(a) Asteraceae (b) Asclepiadaceae (c) Amaranthaceae(d) Euphorbiaceae (e) 

Arecaceae and (f) Poaceae 
2.  Outlines of Angiosperm Phylogeny Group (APG IV). 

 
UNIT- V Phytogeography (10 Hrs.) 

 
1.  Principles of Phytogeography, Distribution (wides, endemic, discontinuous species) 
2.  Endemism –  types and causes. 

3.  Phytogeographic regions of the World. 
4.  Phytogeographic regions of India. 

5.  Vegetation types in Andhra Pradesh. 
 

Skill / Hands- on (10 Hrs.) 

 
1. Preparation of Herbarium both manually and digitally and using them in learning 

taxonomy. 
2. Preparation of crafts / models related to Phytogeography to simplify the concept. 

Usage of the internet to understand phytogeography. 

 

Prescribed Text Books 

 
1.  Acharya, B.C., (2019), Archchegoniates, Kalyani Publishers, New Delhi. 
2.  Botany –  I (Vrukshasastram-I): Telugu Akademi, Hyderabad. 

3.  Bhattacharya, K., G. Hait & Ghosh, A. K., (2011) A Text Book of Botany, Volume II, 

New Central Book Agency Pvt. Ltd., Kolkata. 

4.  Botany –  II (Vrukshasastram-II): Telugu Akademi, Hyderabad. 

5.  Hait, G., K. Bhattacharya & A.K. Ghosh (2011) A Text Book of Botany, Volume-I, 

New Central Book Agency Pvt. Ltd., Kolkata. 



Reference Books 

 
1.  Arnold, C.A., (1947) An introduction to Paleobotany McGraw –Hill Book 

Company,INC, New York. 

2.  Bhatnagar, S.P. & Alok Moitra (1996) Gymnosperms. New Age International, 

NewDelhi. 

3.  Coulter, J.M. & C.J. Chamberlain (1910) Morphology of 

Gymnosperms, TheUniversity of Chicago Press, Chicago, Illinois. 

4.  Govil, C.M. (2007) Gymnosperms: Extinct and Extant. KRISHNA Prakashan 
Media 

(P) Ltd. Meerut & Delhi. 

5.  Heywood, V. H. and D. M. Moore (1984) Current Concepts in Plant 

Taxonomy.Academic Press, London. 

6.  Jeffrey, C. (1982) An Introduction to Plant Taxonomy. Cambridge University 

Press,Cambridge. London. 

7.  Kramer, K.U.&P. S. Green (1990) The Families and Genera of Vascular 

Plants, Volume –I: Pteridophytes and Gymnosperms (Ed. K. Kubitzki) 

Springer-Verlag, NewYork. 

8.  Lawrence, George H.M. (1951) Taxonomy of Vascular Plants. The 

McMillan Co.,New York. 

9.  Pandey, B.P. (2013) College Botany, Volume-I, S. Chand Publishing, New Delhi. 

10.  Pandey, B.P. (2013) College Botany, Volume-II, S. Chand Publishing, New 

Delhi. 

11.  Sambamurty, A.V.S.S. (2005) Taxonomy of Angiosperms I. K. 

International Pvt.Ltd., New Delhi. 

12.  Singh, G. (2012). Plant Systematics: Theory and Practice. Oxford & IBH 

Pvt. Ltd.,New Delhi. 



MARIS STELLA COLLEGE (AUTONOMOUS),VIJAYAWADA-8 

(Affiliated to Krishna University, Machilipatnam) 
 

SYLLABUS 

 

Subject: Botany Semester: II 

Course Title: Basics of Vascular plants & Course Code: 20BTP2VP22 
Phytogeography - Practical 

No. of Hours: 30 LTP: 002 Credits: 2 

Objectives 

 To know about the basic vascular plants like Pteridophytes and 

Gymnosperms. 

 To know about the identification of plants by using taxonomical methods. 
 To know about the various Phytogeographical regions in India. 

 
Course Outcomes 

 
CO1: Compare and contrast the morphological, anatomical and reproductive 

features ofvascular plants. 

CO2: Identify the local angiosperms of the families prescribed to their genus and 

species level and prepare herbarium. 

CO3: Exhibit skills of preparing slides, identifying the given twigs in the lab and 

drawingfigures of plant twigs, flowers and floral diagrams as they are. 

 
List of Experiments 

1. Study/ microscopic observation of vegetative, sectional/anatomical and 

reproductive structures of the following using temporary or permanent slides/ 

specimens/ mounts: 

a.  Pteridophyta: Lycopodium and Marselia 

b.  Gymnosperms: Cycas, Pinus and Gnetum. 

2. Study of fossil specimens of Cycadeoidea and Pentoxylon (photographs 

/diagramscan be shown if specimens are not available). 

3. Demonstration of herbarium techniques. 

4. Systematic / taxonomic study of locally available plants belonging to the families 

prescribed in theory syllabus. (Submission of 30 Herbarium sheets of wild plants 

withthe standard system is mandatory). 

5. Mapping of phytogeographical regions of the globe and India. 



MARIS STELLA COLLEGE ( AUTONOMOUS), VIJAYAWADA – 8 

( Affiliated to Krishna University, Machilipatnam) 

SYLLABUS 

Subject:  Botany Semester:  III 

Course Title:  Anatomy & Embryology of Course Code:  20BTCCAE33 

Angiosperms, Plant Ecology & Biodiversity 

No. of Hours:  60 LTP: 400 Credits:  3 

Objectives 

● To create awareness in students on t issues and t issue systems in 

plants. 

● To make students aware of  dif ferent  embryo log ica l  and 

phenolog ica l events in plant li fe by facil itat ing  them with dif ferent  

examples. 

● To educate the students about ecology and i ts importance. 

 
Course outcomes 

CO1: Explain the organizat ion of  t issues and t issue systems in 

plants. 

CO2: I l lustrate and interpret  various aspects of  embryology. 

CO3: Outline the basic concepts of  plant  ecology and i ts interact ion with 

both biot ic and abiot ic factors. 

CO4: Explain the qualitat ive and quantitat ive dynamism of populat ion 

and community. 

CO5: Summarize the importance of  biodiversity and conservat ion 

strategies 

 
UNIT – I: Anatomy of Angiosperms ( 10 Hrs.) 

1. Organizat ion of  apical meristems: Tunica - carpus theory and 

Histogen theory. 

2. Tissue systems– Epidermal, ground and vascular. 

3. Anomalous secondary growth in Boerhaavia and Dracaena. 

4. Study of  t imbers of  economic importance - Teak, Red sanders and 

Rosewood. 



UNIT – II:  Embryology of Angiosperms ( 10 Hrs.) 

1. Structure of  anther, anther wall, types o f tapetum. 

Microsporogenesis and development  of  male gametophyte. 

2. Structure of  ovule, megasporogenesis; monospor ic ( Po lygonum),  

bispor ic  ( Allium) and tetrasporic  ( Peperomia)  types   of   embryo 

sacs. 

3. Outlines of  pollinat ion , pollen –  pist il interact ion and fert ilizat ion . 

4. Endosperm - Types  and biologica l  importance - Free nuc lea r,  

cellular, helobial and ruminate. 

5. Development  of  Dicot  ( Capsella bursa - pastoris) embryo. 

 
UNIT – III:  Basics of Ecology ( 10 Hrs.) 

1. Ecology: def init ion, branches and signif icance of  ecology. 

2. Ecosystem: Concept  and components, energy f low, food  chain, 

food web, ecological pyramids. 

3. Plants and environment: Climatic ( l ight and temperature), edaphic 

and biot ic factors. 

4. Ecological succession: Hydrosere and Xerosere. 

 
UNIT – IV:  Population, Community and Production Ecology ( 10 Hrs.) 

1. Populat ion ecology: Natality, mortality, growth curves, ecotypes, 

ecads 

2. Community ecology: Frequency, density, cover, li fe  forms, 

biological spectrum 

3. Concepts of  product ivity: GPP, NPP and Community Respirat ion 

4. Secondary product ion, P/R rat io and Ecosystems. 

 
UNIT – V: Basics of Biodiversity ( 10 Hrs.) 

1. Biodiversity: Basic concepts, Convention on Biodiversity - Earth 

Summit. 

2. Value of  Biodiversity; types and levels of   biodiversity and  Threats 

to biodiversity 

3. Biodiversity Hotspots in India. Biodiversity in North Eastern 

Himalayas and W estern Ghats. 

4. Principles of  conservat ion: IUCN threat  - categories, RED data book 

5. Role of  NBPGR and NBA in the conservat ion of  Biodiversity. 

 
Skill/Hands- on ( 10 Hrs.) 

1. Graft ing techniques 



2. Pollinat ion, Evolut ionary aspects in embryology 

3. study of  ecosystem- observat ion of  grassland and pond 

ecosystems. 

4. Indirect  measurement  of  Anabolism or Catabolism. ( Biomass) 

5. RET plants conservat ion techniques 

 
Prescribed Text Books 

 

1. Botany –  I I I  ( Vrukshasastram- I): Telugu Akademi, Hyderabad 

2. Botany –  IV ( Vrukshasastram- I I ): Telugu Akademi, Hyderabad 

3. Pandey, B.P. ( 2013) College Botany, Vo lume- I I , S. Chand 

Publishing, New Delhi 

4. Pandey, B. P. ( 2013) College Botany, Volume - I I I , S. Chand 

Publishing, New Delhi 

5. Bhattacharya, K., G. Hait  & Ghosh, A. K., ( 2011) A Text  Book of  

Botany, Volume- I I , New Central Book Agency Pvt. Ltd., Kolkata 

 
Reference Books 

 
1. Esau, K. ( 1971) Anatomy of  Seed Plants. John Wiley and Son, 

USA. 

2. Fahn, A. ( 1990) Plant  Anatomy, Pergamon Press, Oxford. 

3. Cutler , D.F .,  T. Botha & D. W m. Stevenson  ( 2008) Plant Anatomy:  

An Applied Approach, Wiley, USA. 

4. Paula  Rudall ( 1987) Anatomy of  Flower ing  Plants:  An Introduct ion  

to Structure and Development.  Cambridge  Unive rs ity  Press ,  

London 

5. Bhojwan i, S. S. and S. P. Bhatnagar ( 2000) The Embryology of 

Angiosperms ( 4th Ed.), Vikas Publishing House, Delhi. 

6. Pandey, A. K. ( 2000) Introduct ion to Embryo logy of Angiosperms.  

CBS Publishers & Distributors Pvt. Ltd., New Delhi 

7. Maheswari, P. ( 1971) An Introduct ion to Embryo logy of  

Angiosperms. McGraw Hill Book Co., London. 

8. Johri, B.M. ( 2011) Embryo logy of  Angiosper ms. Spr inger - Ver lag ,  

Berl in √ Pandey, B.P. ( 2013) Co llege Botany, Volume - I I I , S. Chand 

Publishing, New Delhi 

9. Bhattacharya , K., A. K. Ghosh, & G. Hait  ( 2011) A Text Book of 

Botany, VolumeIV, New Central Book Agency Pvt. Ltd., Kolkata 



10. Kormondy, Edward J. ( 1996) Concepts of  Ecology, Prent ice - Hall of  

India Private Limited, New Delhi 

11. Begon, M., J.L. Harper & C.R. Townsend ( 2003) Ecology, Blackwell 

Science Ltd., U.S. A. 

12. Eugene P. Odum ( 1996) Fundamentals of  Ecology, Natraj 

Publishers, Dehradun 



MARIS STELLA COLLEGE ( AUTONOMOUS), VIJAYAWADA – 8 

( Affiliated to Krishna University, Machilipatnam) 

SYLLABUS 

Subject:  Botany Semester:  III 

Course Title:  Anatomy & Embryology of Course Code:  20BTP3AE32 

Angiosperms, Plant Ecology & Biodiversity - Practical 

No. of Hours:  30 LTP: 002 Credits:  2 

Objectives 

 To impart  microscopy skills 

 To educate about dif ferent  t issues and t issue systems and their 

roles in dif ferent  phenological events of  plant  li fe. 

 To inculcate quant itat ive and qualitat ive aspects of  ecology and i ts 

dynamism. 

 
Course Outcomes 

CO1: Handle the techniques of  sect ion making, staining and microscopic 

study of  vegetat ive, anatomical and reproduct iv e structure of  

plants. 

CO2: Observe externally and under microscope, ident ify and draw exact  

diagrams of the lower plant  material in the lab. 

CO3: Demonstrate applicat ion of  methods in plant  ecology and 

conservat ion of  biodiversit y and qualitat ive and quantitat ive 

aspects related to populat ions and communit ies of  plants. 

 
List of Experiments 

 
1. Tissue organizat ion in root  and shoot  apices using permanent  

slides. 

2. Anomalous secondary growth in stems of Boerhavia and Dracaena. 

3. Study of  anther and ovule using permanent  slides/photographs. 

4. Study of  pollen germinat ion and pollen viability. 

5. Dissect ion and observat ion of  Embryo sac haustoria in Santalum 

or Argemone. 

6. Structure of  endosperm ( nucl ear and cellular) using permanent  

slides / Photographs. 



7. Dissect ion  and  obse rvat ion  of   Endosperm haustor ia  in  Crotala ria  

or Coccinia. 

8. Deve lopmenta l stages of  dicot  and monocot  embryos  using  

permanent  slides / photographs. 

9. Study of instruments used to measure  microclimatic  var iab les , soil  

thermometer, maximum and minimum thermometer, anemometer,  

rain gauge, and lux meter. ( vis it  to the nearest/loca l meteoro logy 

stat ion where the data is being collected regu la r ly and record the 

f ield visit  summary for the submission in the pract ical). 

10. Study of  morphological and anatomical adaptat ions of  hydrophytes 

and xerophytes ( 02 each). 

11. Quantitat ive analysis of  herbaceous vegetat ion in the college 

campus for f requency, density and abundance. 

12. Ident if icat ion of  vegetat i on/various plants in college campus and 

comparison with Raunkiaer’s  f requency distribut ion law. 

13. Find out the alpha- diversity of  plants in the area 

14. Mapping of  biodiversity hotspots of  the world and India. 



MARIS STELLA COLLEGE ( AUTONOMOUS), VIJAYAWADA – 8 

( Affi l ia ted to Krishna  University,  Machil ipa tnam) 

SYLLABUS 

 
Subject:  Botany Semester:  IV 

Course Title:  Plant Physiology Course Code:  20BTCCPP43 

& Metabolism 

No. of Hours:  60 LTP: 400 Credits:  3 

 
Objectives 

● To educate students about the importance of  water and minerals 

and their role in dif ferent  metabolisms. 

● To educate students about the physical and chemical factors that  

af fect  the l i fe of  plants. 

● To sensit ize the students about the chances to improve 

photosynthesis. 

● To impart  knowledge on the importance of  element  nitrogen and i ts 

funct ions in dif ferent  metabolisms. 

● To educate students about the importance of  Plan t Growth 

Regulators in growth and development  of  any plant. 

 
Course outcomes 

CO1: Outline the importance of water and i ts t ransport  mechanism in  

plants. 

CO2: Explain the role of  minerals and enzymes in plant  nutrit ion, 

metabolism and def iciency symptoms. 

CO3: Summarize the processes of  photosynthesis and photorespirat ion. 

CO4: Explain the metabolism of  nit rogen and l ipids. 

CO5: Outline  the effect of  physio log ica l factors on plant growth  

under normal and stress condit ions. 

UNIT – I: Plant- Water Relations ( 10 Hrs.) 

Importance of  water to plant  li fe, phys ica l prope rt ies of  water, 

dif fusion , imb ib it ion , osmosis . water potent ial, osmotic  potent ia l,  

pressure potent ial. 

Absorpt ion and lateral t ransport  of  water; Ascent  of  sap 

Transpirat ion: stomata structure and mechanism of stomatal 

movements ( K+ion f lux). 

Mechanism of  phloem transport ; source - sink relat ionships. 



UNIT – II:  Mineral Nutrition, Enzymes and Respiration ( 10 Hrs.) 

Essential macro and mic ro minera l nutrients  and  their   role   in 

plants; symptoms of  mineral def iciency 

Absorpt ion of  mineral ions; passive and act ive processes. 

Character ist ics , nomenc lature and c lass if icat ion  of  Enzymes.  

Mechanism of  enzyme act ion, enzyme kinet ics. 

Respirat ion : Aerob ic and Anaerobic ; Glycolysis, Krebs cyc le;  

electron  transport  system, mechan ism  of   oxidat ive  

phosphorylat ion, Pentose Phosphate Pathway ( HMP shunt). 

UNIT – III:  Photosynthesis and Photorespiration ( 10 Hrs.) 

Photosynthesis:  Photosynthet ic p igments, absorpt ion and act ion 

spectra; Red drop and Emerson enhancement  effect  

Concept  of  two photosystems; mechanism of photosynthet ic 

electron transport  and evolut ion of  oxygen; photophosphorylat ion 

Carbon assimilat ion pathways ( C3, C4 and CAM); 

Photorespirat ion - C2 pathway. 

 
UNIT – IV:  Nitrogen and Lipid Metabolism ( 10 Hrs.) 

Nitrogen metabolism: Biological nit rogen f ixat ion – asymbiot ic and 

symbiot ic nitrogen f ixing organisms. Nitrogenase enzyme system. 

Lipid metabolism: Classif icat ion of  Plant  lipids, saturated and 

unsaturated fat ty acids. 

Anabolism of  t riglycerides, β- oxidat ion of  fat ty acids, Glyoxylate 

cycle. 

UNIT – V: Plant Growth - Deve lopment and Stress Phys iology  ( 10 Hrs.)  

Growth and Development : Def init ion,  phases  and  kinet ics  of  

growth. 

Physiologica l ef fects of  Plant Growth Regulators ( PGRs) - auxins, 

gibberellins, cytokinins, ABA, ethylene and brass in osteroids. 

Physiology of  f lowering: Photoperiodism, role of  phytochrome in 

f lowering. 

Seed germinat ion and senescence; physiological changes. 

Skill / Hands ( 10 Hrs.) 

1. Study of  dif ferent  types of  stomata. 

2. Role of  enzymes- regulat ion; Observat ion of  mineral def iciency 

symptoms in dif ferent  plants. Measurement  of  anabolism. 

3. Different  techniques and Formulae to measure catabolism. 

4. Collect ion of  root  nodules and TS of  root  nodules. 



5. Observat ion of  dif ferent  seed germinat ion and viability studies 

 
Prescribed Text books 

1. Botany –  IV ( Vruksha sastram- I I ): Telugu Akademi, Hyderabad 

2. Pandey, B. P. ( 2013) College Botany, Volume - I I I , S. Chand 

Publishing, New Delhi 

3. Ghosh, A. K., K. Bhattacharya & G. Hait  ( 2011) A Text  Book of  

Botany, Volume I I I  , New Central Book Agency Pvt. Ltd., Kolkata 

 
Reference Books 

1. Aravind Kumar & S.S. Purohit  ( 1998) Plant  Physio logy – 

Fundamenta ls and Applicat ions , Agro Botanica, Bikaner. 

2. Datta, S.C. ( 2007) Plant  Physiology, New Age Internat ional ( P) 

Ltd., Publishers, New Delhi. 

3. Hans Mohr & P. Schopfer ( 2006) Plant Physiology, Springer ( India) 

Pvt. Ltd., New Delhi. 

4. Hans-W alter heldt  ( 2005) Plant  Biochemistry, Academic Press, 

U.S.A. 

5. Hopkins, W.G. & N.P.A. Huner ( 2014) Introduct ion to Plant  

Physiology, Wiley India Pvt. Ltd., New Delhi. 

6. Noggle Ray & J. Fritz ( 2013) Introductory Plant  Physiology, 

Prent ice Hall ( India), New Delhi. 

7. Pandey, S. M. & B. Sinha ( 2006) Plant  Physiology, Vikas Publishing 

House, New Delhi. 

8. Salisbury, Frank B. & Cleon W. Ross ( 2007) Plant  Physiology, 

Thomsen & Wadsworth, Australia & U.S.A. 

9. Sinha, R.K. ( 2014) Modern Plant  Physiology, Narosa Publishing 

House, New Delhi. 

10. Taiz, L.&E.  Zeiger ( 2003) Plant  Physiology, Panima Publishers, 

New Delhi. 

11. Verma, V. ( 2007) Text  Book of  Plant  Physiology, Ane Books India, 

New Delhi 



MARIS STELLA COLLEGE ( AUTONOMOUS), VIJAYAWADA – 8 

( Affi l ia ted to Krishna  University,  Machil ipa tnam) 

SYLLABUS 

Subject:  Botany Semester:  IV 

Course Title:  Plant Physiology Course Code: 20BTP 4PP42 

& Metabolism - Practical 

No. of Hours:  30 LTP: 002 Credits:  2 

 
Objectives 

● To give hand on  t raining to  set  the experimental glassware and 

measure dif ferent  metabolic act ivit ies accurately. 

● To train students on quant itat ive and qualitat ive analysis 

scient if ically. 

● To educate the students on the factors which alter dif ferent  

metabolisms. 

 
Course outcomes 

CO1: Conduct  lab and f ield experiments pertaining to Plant  Physiology, 

that  is, biophysical and biochemical proc esses using related 

glassware, equipment, chemicals and plant  material. 

CO2: Estimate the quant it ies and qualitat ive expressions using 

experimental results and calculat ions 

CO3: Demonstrate the factors responsible for growth and development  

in plants. 

 
List of Experiments 

 

1. Determinat ion of  osmotic potent ial of  plant  cell sap by plasmolyt ic 

method using Rhoeo/ Tradescant ia leaves. 

2. Calculat ion of  stomatal index and sto matal f requency of  a 

mesophyte and a xerophyte. 

3. Determinat ion of  rate of  t ranspirat ion using Cobalt  chloride method 

/ Ganong’s potometer ( at  least  for a dicot  and a monocot). 

4. Effect  of  Temperature on membrane permeability by colorimetric 

method. 

5. Study of  mineral def iciency symptoms using plant  

material/photographs. 

6. Demonstrat ion of  amylase enzyme act ivity and study the effect  of  

substrate and Enzyme concentrat ion. 



7. Separat ion of  chloroplast  pigments using paper chromatography 

technique. 

8. Demonstrat ion of  Polyphenol oxidase enzyme act ivity ( Potato tuber 

or Apple fruit ) 

9. Anatomy of  C3, C4 and CAM leaves 

10. Estimation of  protein by biuret  method/ Lowry method 

11. Minor experiments –  Osmosis, Arc- auxanometer, ascent  of  sap 

through xylem, cytoplasmic streaming. 



MARIS STELLA COLLEGE ( AUTONOMOUS), VIJAYAWADA – 8 

( Affi l ia ted to Krishna  University,  Machil ipa tnam) 

 
SYLLABUS 

 
Subject:  Botany Semester:  IV 

Course Title:  Cell Biology, Genetics Course Code:  20BTCCCG43 

& Plant Breeding 

No. of Hours:  60 LTP: 400 Credits:  3 

 
Objectives 

 
● To dif ferent iate between prokaryot ic and eukaryot ic cells and the 

ultrastructure of  dif ferent  parts and organelle s. 

● To teach the usage of  dif ferent  microscopes and their purpose. 

● To explain the importance of  mendelian genet ics in understanding 

the genet ic variat ions in plants. 

 
Course outcomes 

CO1: Explain the organizat ion of  an eukaryot ic chromosome and the 

structure of  genet ic material. 

CO2: Demonstrate techniques to observe the cell and i ts components 

under a microscope. 

CO3: Discuss the basics of  Mendelian genet ics, i ts variat ions and 

interpret  inheritance of  t raits in living beings. 

CO4: Elucidate the role of  extrachromosomal genet ic material for 

inheritance of  characters. 

CO5: Evaluate the structure, funct ion and regulat ion of  genet ic material. 

UNIT- I: The Cell ( 10 Hrs.) 

1. Cell theory; prokaryot ic vs eukaryot ic cell; animal vs plant  cell; a 

brief  account  on ultrastructure of  a plant  cell. 

2. Ultrastructure of  cell wall. 

3. Ultrastructure of  plasma membrane and various theories on i ts 

organizat ion. 

4. Polymorphic cell organelles ( Plastids) ;  ult rastructure of 

chloroplast. Plast id DNA. 

 
UNIT - II:  Chromosomes ( 10 Hrs.) 

1. Prokaryot ic vs eukaryot ic chromosome. Morphology of  a eukaryot ic 

chromosome. 



2. Euchromatin and Heterochromatin; Karyotype and ideogram. 

3. Brief  account  of  chromosomal aberrat ions - structural and 

numerical changes 

4. Organizat ion of  DNA in a chromosome ( solenoid and nucleosome 

models). 

UNIT - III:  Mendelian and Non- Mendelian genetics ( 10 Hrs.) 

1. Mendel’s laws of  inheritance. Incomplete d ominanc e and 

codominance; Mult iple allelism. 

2. Complementary,  supplementary  and   duplicate  gene  interact ions 

( plant  based examples are to be dealt). 

3. A brief  account  of  l inkage and crossing over; Chromosomal 

mapping – 2- point  and 3 - point  test  cross. 

4. Concept  of  maternal inheritance ( Corren’s experiment  on Mirabi l is 

jalapa ); Mitochondrial DNA. 

 
UNIT- IV:  Structure and functions of DNA ( 10 Hrs.) 

1. Watson and Crick model  of   DNA. Brief  account on  DNA Replicat ion 

( Semiconservat ive method). 

2. Brief  account  on Transcript ion, types and funct ions of  RNA. Gene 

concept  and genetic code and Translat ion. 

3. Regulat ion of  gene expression in prokaryotes - Lac Operon. 

 
UNIT- V: Plant Breeding ( 10 Hrs.) 

1. Plant Breed ing and i ts scope; Genetic basis fo r plant breed ing.  

Plant  Introduct ion and acclimatizat ion. 

2. Definit ion ,   procedure;   app licat ions  and  uses;   advantages   and 

l imitat ions  of  a) Mass select ion, ( b) Pure l ine se lect ion and ( c) 

Clonal select ion. 

3. Hybridizat ion –  schemes, and technique; Heterosis ( hybrid vigour). 

4. A b r ief  account  on Mo lecu la r  b reed ing  – D NA marke rs  in p lant  

breeding. RAPD, RFLP. 

 

 
Skill/ Hands on activities ( 10 Hrs.) 

1. Crafts and models preparat ion of  prokaryot ic and eukaryot ic cells 

and organelles like mitochondria and chloroplasts. 

2. Observat ion of  nucleosome model. DNA isolat ion -  Group act ivity 

or Demonstrat ion. 

3. Problem solving. 



4. Preparat ion of  DNA model 

5. Plant breed ing techniques at Hort icultura l un ive rsit y / p lant t issue 

culture laboratory. 

 
Prescribed text books 

1. Botany –  II I  ( Vrukshasastram- I): Te lugu Akademi, H yderabad √ 

Pandey, B. P. ( 2013)  Co llege Botany, Volume - I I I , S. Chand  

Publish ing , New Delhi 

2. Ghosh, A.K., K. Bhattacharya &G. Hait  ( 2011) A Text  Book  of 

Botany, Volume- I I I , New Central Book Agency Pvt. Ltd., Kolkata 

3. Chaudhary, R. C. ( 1996) Introduct ion  to Plant Breeding, Oxford & 

IBH Publishing Co. Pvt. Ltd., New Delhi 

 
Books for Reference 

1. S. C. Rastogi ( 2008) Cell Biology, New Ag e  Internat ional ( P) Ltd. 

Publishers, New Delhi 

2. P. K. Gupta ( 2002) Cell and Molecular biology, Rastogi 

Publicat ions, New Delhi 

3. B. D. Singh ( 2008) Genetics, Kalyani Publishers, Ludhiana 

4. A.V. S.S. Sambamurty ( 2007) Mo lecu la r Genetics , Narosa  

Publishing House, New Delhi 

5. Cooper,  G.M. & R.E. Hausman ( 2009) The Ce ll –  A Molecu lar  

Approach, A. S.M. Press, W ashington 

6. Becker, W .M., L.J. Kle insmith & J. Hard in ( 2007) The World of  Cell,  

Pearson Educat ion, Inc., New York 

7. De Robert is, E.D. P. & E.M.F.  De Robert is  Jr. ( 2002) Cell and 

Molecula r Bio logy, L ipp incott  Wil l iams & Wilk ins  Publ.,  

Philadelphia 

8. Robert  H. Tamarin  ( 2002) Pr inc ip les  of Genetics,  Tata McGraw  –  

Hill Publish ing Company Limited, New Delhi. 

9. Gardner, E.J. , M. J. S immons & D.P. Snustad ( 2004) Princip les  o f  

Genetics, John Wiley & Sons Inc., New York 

10. Micklos, D.A., G.A. Freyer & D. A. Cotty ( 2005) DNA Science: A 

First  Course, I .K. Internat ional Pvt. Ltd., New Delhi 

11. Chaudhari, H.K. ( 1983) Elementary Principles of  Plant  Breeding, 

TMH publishers Co., New Delhi 

12. Sharma, J. R. ( 1994) Principles  and Pract ice of  Plant  Breeding, 

Tata McGraw- Hill Publishers, New Delhi 

13. Singh,B.D. ( 2001) Plant  Breeding : Principles and Methods ,Kalyani 



Publishers, Ludhiana 

14. Pundhan Singh ( 2015) Plant  Breeding for Undergraduate Students, 

Kalyani Publishers, Ludhiana 

15. Gupta, S.K. ( 2010) Plant  Breeding: Theory and Techniques, 

Agrobios ( India), Jodhpur 

16. Hayes, H.K., F.R. Immer & D.C. Smith ( 2009) Methods of  Plant  

Breeding, Biotech Books, Delhi 



MARIS STELLA COLLEGE ( AUTONOMOUS), VIJAYAWADA – 8 

( Affi l ia ted to Krishna  University,  Machil ipa tnam) 

SYLLABUS 

Subject:  Botany Semester:  IV 

Course Title:  Cell Biology, Genetics Course Code:  20BTP5CG42 

& Plant Breeding - Practical 

No. of Hours:  30 LTP: 002 Credits:  2 

 
Objectives 

● To impart  microscopy skills to observe dif ferent  organelles. 

● To train the students to solve problems related to crosses  and 

genetic interact ions. 

● To demonstrate the basic plant  breeding techniques. 

 
Course Outcomes:  

CO1: Handle microscopes, ident ify and demonstrate the stages of  

Mitosis and Meiosis in the laboratory. 

CO2: Explain the cellular parts of  a cell through models or pictures 

CO3: Solve the problems related to crosses and gene interact ions. 

CO4: Demonstrate plant  breeding techniques such as emasculat ion and 

bagging 

 
List of Experiments 

 
1. Study of ult rastructure  of  plant cell and i ts organelles using E lectron 

microscopic Photographs/ models. 

2. Demonstrat ion of  Mitosis in Allium cepa /Aloe vera  roots  using 

squash technique; obse rvat ion  of  various stages of  mitosis in  

permanent  slides. 

3. Demonstrat ion of  Meiosis in P.M.C.s of  All ium cepa  f lower  buds 

using squash technique ; observat ion of  var ious stages of meiosis in  

permanent  slides. 

4. Study of  structure of  DNA and RNA molecules using models. 

5. Solving problems on monohybrid, dihybrid, back and test  crosses. 

6. Solving problems on gene interact ions. 

7. Chromosome mapping using 3 - point  test  cross data. 

8. Demonstrat ion of  emasculat ion, bagging, art if icial pollinat ion 

techniques for hybridizat ion. 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 


