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Year | Semester Course Paper title Theory/ | credit
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BOT 1: Diversity and TH 4
Systematics of Microbes,
| 5133 P | Thallophyta and Bryophyta

and
plant diseases

PR 2
BOT 1: Lab Course / Practical
First
year
M 5133 P BOT 2 : Diversity and | TH 4
Systematics of Pteridophytes,
Gymnosperms and
Paleobotany
PR 2

BOT 2: Lab Course /Practical

Course Objectives

1. To impart basic understanding about the microbes, their structures and applications.

2. To impart knowledge of the systematics, diversity, morphology, internal structure and life cycle
pattern of Algae. Student will know about the useful and harmful activities of algae.

3. Students will gain knowledge about the structure, systematics and economic importance of fungi

4. To give knowledge to students about the habitat, systematics, structure and life cycle of
Bryophytes, Pteridophytes, Gymnosperm and understand structure, reproduction, life cycle and
economic importance of Lichens.



B.Sc. (Botany)
Semester-I|
Course code :-5133 P

BOT | :Diversity and Systemetics of Microbes, Thallophyta,
Bryophyta, & plant diseases (Credit-4)

BOT | :Lab Course/Practicals (Credit 2)

Exam Scheme Time Max. Marks Theory Internal Assessment
Paper | 3 Hrs. 100 70 30
Lab. Course 5 Hrs. 50

There will be two sections A and B in the paper. Section A will be comprised of 10
questions having two questions from each unit having no choice. The weightage of
each question is 2 marks hence the total weightage of section A is 20 marks.

In Section B, there will be 10 questions .Two questions from each unit having internal
choice .Students have to attempt total 5 questions (one question from each unit).
The weightage of each question is 10 marks hence the total weightage of the section
B is 50 marks.

UNIT |

Microbes: Archaebacteria, Viruses : Nature ,Structure and Chemical composition . Bacteriophage .
Bacteria-Cell structure, cell wall Composition ,Nutrition, Reproduction and economic importance of
Bacteria. General account of Mpycoplasma and Cyanobacteria (Nostoc ,Oscillatoria) and their
economic importance.

UNIT I

Algae : General Characterstics ,Classification and economic importance of Algae. Important
features and life history of Volvox, Coleochaete, Chara, Vaucheria ,Ectocarpus and Polysiphonia.

UNIT Il

Fungi: , General characteristics, Classification (Alexopolus and Mims), nutrition, reproduction and
Economic importance of Fungi. Important features and life history of Phytophthora Albugo,
Saccharomyces, Penicillium,.Puccinia, Ustilago ,Agaricus, Colletotrichum and Alternaria.



UNIT IV

Bryophyta : General characteristics, classification , economic importance and alternation of
generation in Bryophyta. Structure, reproduction and economic importance of Riccia, Marchantia,
Anthoceros -Sphagnum and Funaria.

UNIT V

Plant diseases ; General Symptoms and Causes of Plant diseases, special study of -Green ear
disease of Bjara ,White rust of Crucifer , Black or Stem rust of wheat, Smut disease, Citrus canker,
Tobacco mosaic disease, Little leaf of brinjal. General account of Lichens.

Lab Course/Practical exercises:-

Staining of different types of Bacteria and fungi(Phytophthora Albugo,  Saccharomyces,
Penicillium,.Puccinia, Ustilago ,Agaricus, Colletotrichum and Alternaria)in laboratory .Microscopic
preparation and detailed study of the following algal material: Nostoc, Oscillatoria, Volvox,
Coleochaete, ,Vaucheria, Chara, Ectocarpus and Polysiphonia ( mentioned in syllabus and locally
available).

Study of some locally available plant diseases caused by Bacteria, fungi, Viruses and Mycoplasma.
Citrus canker, Green ear disease of Bajra ,Tobacoo Mosaic Virus (TMV) and Little leaf of Brinjal.

Study of External morphology,anatomy and reproduction of Riccia, Marchantia, Anthoceros,
Sphagnum and funaria in Laboratory and microscopic preparations also. Study of Lichens.

Books Recommended :

1. Vashistha, B.R. 1989, Algae, S. Chand and Co. Delhi.
2. Vashistha, B.R. 1989, Fungi, S. Chand and Co. Delhi.
3. Pandey S.N. & other. 1995, A Text Book of Botany Vol. |, Vikas Publications Dehli.
4. Pandey S.N. & other1995, A Text Book of Botany Vol. Il, Vikas Publications Dehli.

5. Alexopoulos and mims 1979 wiley Eastern, N.Delhi 6. Dubey H.C. 2017 fungi: Scientific
Pubhlishers, Jodhpur

Hyperlinks e-Books : -

https://books.google.co.in/books?id=ZTNIDwWAAQBAJ&amp;printsec=frontcover&amp;dg=algae+bo
ok+of+s+chand+publication&amp;hl=en&amp;newbks=1&amp;newbks redir=1&amp;sa=X&amp;ve
d=2ahUKEwjd--yB4qaBAxWkSmwGHVmoCKoQBAFGBAgZJEAI

https://books.google.co.in/books?id=rOh1DwAAQBAJ&amp;printsec=frontcover&amp;dg=algae+bo

ok+of+s+chand+publication&amp;hl=en&amp;newbks=1&amp;newbks redir=1&amp;sa=X&amp;ve
d=2ahUKEwjd--yB4qaBAXxWkSmwGHVmoCKoQB6AFE6BAgIEAI



https://books.google.co.in/books?id=ZTNlDwAAQBAJ&amp;printsec=frontcover&amp;dq=algae+book+of+s+chand+publication&amp;hl=en&amp;newbks=1&amp;newbks_redir=1&amp;sa=X&amp;ved=2ahUKEwjd--yB4qaBAxWkSmwGHVmoCKoQ6AF6BAgJEAI
https://books.google.co.in/books?id=ZTNlDwAAQBAJ&amp;printsec=frontcover&amp;dq=algae+book+of+s+chand+publication&amp;hl=en&amp;newbks=1&amp;newbks_redir=1&amp;sa=X&amp;ved=2ahUKEwjd--yB4qaBAxWkSmwGHVmoCKoQ6AF6BAgJEAI
https://books.google.co.in/books?id=ZTNlDwAAQBAJ&amp;printsec=frontcover&amp;dq=algae+book+of+s+chand+publication&amp;hl=en&amp;newbks=1&amp;newbks_redir=1&amp;sa=X&amp;ved=2ahUKEwjd--yB4qaBAxWkSmwGHVmoCKoQ6AF6BAgJEAI
https://books.google.co.in/books?id=r0h1DwAAQBAJ&amp;printsec=frontcover&amp;dq=algae+book+of+s+chand+publication&amp;hl=en&amp;newbks=1&amp;newbks_redir=1&amp;sa=X&amp;ved=2ahUKEwjd--yB4qaBAxWkSmwGHVmoCKoQ6AF6BAgIEAI
https://books.google.co.in/books?id=r0h1DwAAQBAJ&amp;printsec=frontcover&amp;dq=algae+book+of+s+chand+publication&amp;hl=en&amp;newbks=1&amp;newbks_redir=1&amp;sa=X&amp;ved=2ahUKEwjd--yB4qaBAxWkSmwGHVmoCKoQ6AF6BAgIEAI
https://books.google.co.in/books?id=r0h1DwAAQBAJ&amp;printsec=frontcover&amp;dq=algae+book+of+s+chand+publication&amp;hl=en&amp;newbks=1&amp;newbks_redir=1&amp;sa=X&amp;ved=2ahUKEwjd--yB4qaBAxWkSmwGHVmoCKoQ6AF6BAgIEAI

https://books.google.co.in/books?id=4wkbEAAAQBAJ&amp;printsec=frontcover&amp;dg=algae+bo

ok+of+s+chand+publication&amp;hl=en&amp;newbks=1&amp;newbks redir=1&amp;sa=X&amp;ve
d=2ahUKEwjd--yB4qaBAXWkSmwGHVmoCKoQ6AF6BAgMEAI

Marking Scheme

BOT 1: Lab Course/Practicals

There shall be a practical examination of 5 hours duration and the distribution of marks shall be as

follows:- Max. Marks 50 ( Credit 2)
1. Slide Preparation, Mounting and Identification of Algae 5

2. Slide Preparation, Mounting and Identification of Fungi. 5

3. Slide Preparation, Mounting and Identification of Bryophyta 5

4. Bacterial Staining 4

5. Plant disease (specimen/mounting) 3

6. Spots 1-5 2x5 = 10

7. Viva-Voce 8

8. Practical Record 10

TOTAL=50


https://books.google.co.in/books?id=4wkbEAAAQBAJ&amp;printsec=frontcover&amp;dq=algae+book+of+s+chand+publication&amp;hl=en&amp;newbks=1&amp;newbks_redir=1&amp;sa=X&amp;ved=2ahUKEwjd--yB4qaBAxWkSmwGHVmoCKoQ6AF6BAgMEAI
https://books.google.co.in/books?id=4wkbEAAAQBAJ&amp;printsec=frontcover&amp;dq=algae+book+of+s+chand+publication&amp;hl=en&amp;newbks=1&amp;newbks_redir=1&amp;sa=X&amp;ved=2ahUKEwjd--yB4qaBAxWkSmwGHVmoCKoQ6AF6BAgMEAI
https://books.google.co.in/books?id=4wkbEAAAQBAJ&amp;printsec=frontcover&amp;dq=algae+book+of+s+chand+publication&amp;hl=en&amp;newbks=1&amp;newbks_redir=1&amp;sa=X&amp;ved=2ahUKEwjd--yB4qaBAxWkSmwGHVmoCKoQ6AF6BAgMEAI

Semester- i

BOT 2 : Diversity and Systematics of Pteridophytes, Gymnosperm and
Paleobotany. (Credit 4)
BOT 2: Lab Course/Practicals (Credit 2)

Exam Scheme Time Max. Marks Theory Internal Assessment
Paper | 3 Hrs. 100 70 30
Lab. Course 5 Hrs. 50

There will be two sections A and B in the paper. Section A will be comprised of 10 questions having
two questions from each unit having no choice. The weightage of each question is 2 marks hence the
total weightage of section A is 20 marks.

In Section B, there will be 10 questions .Two questions from each unit having internal choice
.Students have to attempt total 5 questions (one question from each unit). The weightage of each
guestion is 10 marks hence the total weightage of the section B is 50 marks.

UNIT |

General Characterstics of vascular Cryptogams. Types of Steles, Heterospory , Seed habit and
Alternation of generation in Pteridophytes.

UNIT Il

Systematics of Pteridophytes, Important characterstics of Psilopsida, Lycopsida, Sphenopsida, and
Pteropsida, Structure, reproduction and alternation of generation in Lycopodium, Selaginella,
Equisetum, and Marsilea.

UNIT Il

- General Characters, classification and economic importance of Gymnosperms. Distribution of
Gymnosperms in India. Comparative account and salient features of Cycadofilicales, Cordaitales,
Bennettitales.

UNIT IV

General account of morphology, anatomy, reproductive structure and life cycle of Cycas, Pinus and
Ephedra.



UNIT V

Paleobotany : Aims and Objectives of Paleobotany. Fossilization and types of fossils, Techniques of
fossil study, Geological time scale and significance of Paleobotany. Brief account of Rhynia,
Lepidodendron, Calamites, Cladoxylon ,Williamsonia and Glossopteris.

BOT 2: Lab Course/Practical’s

Morphology, anatomy and Reproductive parts of the Lycopodium, Selaginella, Equisetum, and
Marsilea. Microscopic study by Slide preparations. Morphology , anatomy and reproductive parts
of Gymnosperm :Cycas , Pinus and Ephedra.

Specimens/photographs/Slides (microscopic examination )of fossil plants-Rhynia, Lepidodendron
,Calamites, Cladoxylon and Williamsonia and Glossopteris.

Course Outcome :

1. After the completion of the course, the students will be able to learn about the instruments,
techniques, lab etiquettes and will perform practical exercises in laboratory.

2. Contents of this course will develop understanding about the classification and diversity of
microbes (viruses, Bacteria, Bacteriophage), Algae , Fungi and their economic importance.

3. Understand the detailed microscopic structure and reproduction of bacteria, algae, fungi and
lichens.

4 Develop skills for identifying microbes and using them for Industrial, Agriculture and

Environment purposes.

Develop conceptual skill of identifying microbes, Plant diseases, Pathogens, Symptoms and

students will learn host —pathogen relationship and disease management.

(]

6. Develop critical understanding on morphology, anatomy and reproduction of Bryophytes.

7. Student will know about the distribution and economic importance of Pteridophytes and
Gymnosperms of the Surrounding.

8. Student will know about the Fossils and Geological time scale.

Books recommended:

1.Bhatnagar. S. P and Moitra, A. 1996.Gymnosperm New Age International pvt. Ltd. New Delhi.
2. Parihar, N. S. 1996.Biology and Morphology of Ptridoohytes, Central Book Depot, Allahbad.

3.Singh, M 1978,Embryology of Gymnosperm, Encyclopaedia of Plant Anatomy. X. Gebruder
Bortraeger, Berlin..

4.Sporne,K. K. 1991.Themorohology of ptridophytes, B. I. publishing. Pvt. Ltd. Mumbai.

5. Stewart, W. N. And Rathwell, G. W. 1983.Paleobotany and the evolution of plants. Cambridge
University press.

6.Sunderrajan, S. 2007 .Introduction to pteridophyta, New Age International Publishers, New Delhi.



Hyperlink of e-books

1- https://uou.ac.in/sites/default/files/sIm/MSCBOT-502.pdf
2- https://uou.ac.in/sites/default/files/sIm/BSCBO-103.pdf
3- https://uou.ac.in/sites/default/files/sIm/MSCBOT-503.pdf
4- https://www.kngac.ac.in/elearning-

portal/ec/admin/contents/2_18KP1B0O2_2020120403343887.pdf

Marking Scheme Max Marks 50 (Credit 2)

There shall be a practical examination of 5 hours duration and the distribution of marks shall be as
follows:-

1. Morphological study and microscopic preparation vegetative part of Pteridophytes. 5
2. Preparation, Mounting and reproductive part of Identification of Pteridophytes. 4
3. Slide Preparation, Mounting and Identification vegetative part of Gymnosperm 5
4. Slide Preparation, Mounting and Identification reproductive part of Gymnosperm 4

5. Fossil Study (specimen/ Slide ) 4
6. Spots 2x5=10
7. Viva-Voce 8
8. Practical Record - 10

Total =50
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Books Recommended :

1. Vashistha, B.R. 1989, Algae, S. Chand and Co. Delhi.
2. Vashistha, B.R. 1989, Fungi, S. Chand and Co. Delhi.
3. Pandey S.N. & other. 1995, A Text Book of Botany Vol. I, Vikas Publications Dehli.
4. Pandey S.N. & other1995, A Text Book of Botany Vol. Il, Vikas Publications Dehli.

5. Alexopoulos and mims 1979 wiley Eastern, N.Delhi 6. Dubey H.C. 2017 fungi: Scientific
Pubhlishers, Jodhpur

Hyperlinks e-Books : -

https://books.google.co.in/books?id=ZTNIDwAAQBAJ&amp;printsec=frontcover&amp;dg=algae+bo
ok+of+s+chand+publication&amp;hl=en&amp;newbks=1&amp;newbks redir=1&amp;sa=X&amp;ve
d=2ahUKEwjd--yB4qaBAXxWkSmwGHVmoCKoQBAFGBAgZJEAI

https://books.google.co.in/books?id=rOh1DwAAQBAJ&amp;printsec=frontcover&amp;dg=algae+bo

ok+of+s+chand+publication&amp;hl=en&amp;newbks=1&amp;newbks redir=1&amp;sa=X&amp;ve
d=2ahUKEwjd--yB4qaBAXWkSmwGHVmMoCKoQBAFGBAgIEAI

https://books.google.co.in/books?id=4wkbEAAAQBAJ&amp;printsec=frontcover&amp;dg=algae+bo

ok+of+s+chand+publication&amp;hl=en&amp;newbks=1&amp;newbks redir=1&amp;sa=X&amp;ve
d=2ahUKEwjd--yB4qaBAxWkSmwGHVmoCKoQBAFGBAgMEAI



https://books.google.co.in/books?id=ZTNlDwAAQBAJ&amp;printsec=frontcover&amp;dq=algae+book+of+s+chand+publication&amp;hl=en&amp;newbks=1&amp;newbks_redir=1&amp;sa=X&amp;ved=2ahUKEwjd--yB4qaBAxWkSmwGHVmoCKoQ6AF6BAgJEAI
https://books.google.co.in/books?id=ZTNlDwAAQBAJ&amp;printsec=frontcover&amp;dq=algae+book+of+s+chand+publication&amp;hl=en&amp;newbks=1&amp;newbks_redir=1&amp;sa=X&amp;ved=2ahUKEwjd--yB4qaBAxWkSmwGHVmoCKoQ6AF6BAgJEAI
https://books.google.co.in/books?id=ZTNlDwAAQBAJ&amp;printsec=frontcover&amp;dq=algae+book+of+s+chand+publication&amp;hl=en&amp;newbks=1&amp;newbks_redir=1&amp;sa=X&amp;ved=2ahUKEwjd--yB4qaBAxWkSmwGHVmoCKoQ6AF6BAgJEAI
https://books.google.co.in/books?id=r0h1DwAAQBAJ&amp;printsec=frontcover&amp;dq=algae+book+of+s+chand+publication&amp;hl=en&amp;newbks=1&amp;newbks_redir=1&amp;sa=X&amp;ved=2ahUKEwjd--yB4qaBAxWkSmwGHVmoCKoQ6AF6BAgIEAI
https://books.google.co.in/books?id=r0h1DwAAQBAJ&amp;printsec=frontcover&amp;dq=algae+book+of+s+chand+publication&amp;hl=en&amp;newbks=1&amp;newbks_redir=1&amp;sa=X&amp;ved=2ahUKEwjd--yB4qaBAxWkSmwGHVmoCKoQ6AF6BAgIEAI
https://books.google.co.in/books?id=r0h1DwAAQBAJ&amp;printsec=frontcover&amp;dq=algae+book+of+s+chand+publication&amp;hl=en&amp;newbks=1&amp;newbks_redir=1&amp;sa=X&amp;ved=2ahUKEwjd--yB4qaBAxWkSmwGHVmoCKoQ6AF6BAgIEAI
https://books.google.co.in/books?id=4wkbEAAAQBAJ&amp;printsec=frontcover&amp;dq=algae+book+of+s+chand+publication&amp;hl=en&amp;newbks=1&amp;newbks_redir=1&amp;sa=X&amp;ved=2ahUKEwjd--yB4qaBAxWkSmwGHVmoCKoQ6AF6BAgMEAI
https://books.google.co.in/books?id=4wkbEAAAQBAJ&amp;printsec=frontcover&amp;dq=algae+book+of+s+chand+publication&amp;hl=en&amp;newbks=1&amp;newbks_redir=1&amp;sa=X&amp;ved=2ahUKEwjd--yB4qaBAxWkSmwGHVmoCKoQ6AF6BAgMEAI
https://books.google.co.in/books?id=4wkbEAAAQBAJ&amp;printsec=frontcover&amp;dq=algae+book+of+s+chand+publication&amp;hl=en&amp;newbks=1&amp;newbks_redir=1&amp;sa=X&amp;ved=2ahUKEwjd--yB4qaBAxWkSmwGHVmoCKoQ6AF6BAgMEAI
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Books recommended:
1.Bhatnagar. S. P and Moitra, A. 1996.Gymnosperm New Age International pvt. Ltd. New Delhi.
2. Parihar, N. S. 1996.Biology and Morphology of Ptridoohytes, Central Book Depot, Allahbad.

3.Singh, M 1978,Embryology of Gymnosperm, Encyclopaedia of Plant Anatomy. X. Gebruder
Bortraeger, Berlin..
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