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Semester I (BEZ)

Paper Code BO 1326

Paper Title Diversity of life forms I
Number of teaching hours per week 3

Total number of teaching
per semester

hours of theory | 45

Number of theory credits

Total number of teaching
practical per semester

hours of

Number of practical credits 02

COURSE
OBJECTIVES
(CO)

CO1: Recall the fundamental concepts, historical development, scope, and
classification of microorganisms, algae, and fungi, including their general
characteristics and diversity.

CO2: Explain the structural organization, cell types, and reproductive
strategies of bacteria, viruses, algae, and fungi using representative
examples.

CO3: Describe life cycles and modes of reproduction in microbes, algae,
and fungi, including genetic recombination in bacteria and different life
cycle patterns in algae and fungi.

CO4: Analyze similarities and differences among prokaryotic and
eukaryotic organisms, and among major algal and fungal groups, based on
structural, reproductive, and functional features.

CO5: Evaluate the ecological roles and environmental significance of
microorganisms, algae, and fungi in nutrient cycling, climate regulation,
symbiosis, and ecosystem sustainability.

CO6: Integrate biological knowledge to assess applied and emerging
aspects such as microbial remediation, antibiotic resistance, algal biofuels,
and industrial and agricultural applications of fungi.

LEARNING
OUTCOMES
(LO)

After completion of the course -

LO1: Students will be able to recall and define fundamental concepts,
terminology, classification systems, and diversity of microorganisms,
algae, and fungi.

LO2: Students will be able to describe the structural organization, cell
types, and modes of reproduction in bacteria, viruses, algae, and fungi with
suitable examples.

LO3: Students will be able to explain life cycles and reproductive
strategies, including bacterial genetic recombination, viral replication
cycles, and algal and fungal life cycle patterns.




LO4: Students will be able to analyze similarities and differences among
prokaryotic and eukaryotic organisms, and among major algal and fungal
groups, based on structural and reproductive features.

LOS: Students will be able to assess the ecological roles and
environmental significance of microorganisms, algae, and fungi in
nutrient cycling, symbiosis, climate regulation, and ecosystem
functioning.

LOG6: Students will be able to apply biological knowledge to evaluate
applied and emerging areas such as antibiotic resistance, microbial
remediation, algal biofuels, and industrial and agricultural uses of fungi.




BO 1326: Diversity of Life Forms-I

MICROBIOLOGY AND MICROBIAL DIVERSITY 15 hours
Unit I Introduction to Microbiology 2
Definition, history, scope and branches of microbiology. General
account of Bacteria, Archaea, Viruses and Fungi. Comparative
account of prokaryotic and eukaryotic cell types.

Unit 11 Bacteria 6
Ultrastructure of Gram positive and Gram negative cell walls.

Reproduction - Binary fission. Genetic recombination —
transformation, transduction and conjugation.

Unit 11T Virus 4
General characteristics. Culturing of viruses. Life cycle of
bacteriophage -Iytic and lysogenic cycle.

Umt 1V Applications and emerging areas 1+2
A brief account of bacterial endophytes and their significance. A
brief account on antibiotics, antibiotic resistance and public health
implications. Role of methanogenic bacteria in climate change.

Microbial remediation.
Economic importance of viruses.
ALGAFE 15 hours

Unit V Algae - general concepts 4+1
Definition, habitat diversity. General account of thallus
organization and reproduction.

A brief account of algal pigments, reserve food materials and cell
wall composition. Outline of classification of algae by Fritsch.

Unit VI Algae — Type study 8
Structure and reproduction of the following forms— Anabaena,

Volvox (evolution of muticellularity), Chara, Sargassum and
Batrachospermum.

Life cycle types - Haplontic, diplontic, haplodiplontic life cycles
and triphasic life cycles.

Unit VIT | Applications of algae 1+1
Algal blooms and eutrophication.

Useful algal products in medicine, food, industry.
Algal biofuels- production of biodiesel — isolation, strain selection,
culture methods, extraction and product purification and
characterisation
FUNGI 15 hours
Unit VIII | Introduction to fungi 3+2
General characteristics, Overview of thallus organization and
modes of reproduction — vegetative, asexual and sexual
reproduction.
Outline of classification according to G C Ainsworth (1973).
Fungal symbiotic relations:
Moycorrhizae- types and significance. Lichens — types and
ecological role. Fungal endophytes and their applications.
Unit IX Fungi — Type study 6

Detailed study of morphology and reproduction of Pythium,
Rhizopus, Peziza, Puccinia. General account of class




Deuteromycetes.

Unit X Applied aspects 4

Role of fungi in industry (antibiotics, enzymes, fermentation).
Significance of fungi in sustainable agriculture, soil carbon
storage and environmental cycling.

Brief account of harmful effects of fungi.

NOTE: Portions that are underlined are meant for self-study

BO 1P3 26: DIVERSITY OF LIFE FORMS I (BEZ)
Total: 33 Hours (11 Sessions and 3 hours per week)

LIST OF EXPERIMENTS
Practical 1 Laboratory organization and instrumentation
Practical 2 Preparation of culture media — Potato Dextrose Agar and Nutrient Agar
Practical 3 Serial dilution and inoculation (pour plate and streaking)
Practical 4 Gram staining of isolated bacterial cultures
Practical § Type study of representative members of Cyanophyceae — Anabaena and

Chlorophyceae — Volvox, Spirogyra

Practical 6 Type study of representative members of Xanthophyceae — Vaucheria,

Phaeophyceae - Sargassum and Rhodophyceae - Batrachospermum

Practical 7 Identification of algae from water samples (atleast upto thallus organization
level)

Practical 8 Extraction and separation algal pigments using paper chromatography

Practical 9 Type study of representative members of Myxomycotina - Stemonitis,

Mastigmycotina — Saprolegnia and Zygomycotina - Rhizopus

Practical 10 | Type study of representative members of Ascomycotina - Peziza,

Basidiomycotina — Puccinia and Deuteromycotina - Cercospora

Practical 11 | Revision/Makeup lab/Attestation of records.
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ST JOSEPH’S UNIVERSITY, BENGALURU - 560027
SCHOOL OF LIFE SCIENCES, DEPARTMENT OF BOTANY
I B.Sc. I SEMESTER (BEZ)

BO 1P3 26 — DIVERSITY OF LIFE FORMS I
BOTANY PRACTICAL EXAMINATION

MARKS: 25 TIME: 3 HOURS

Perform gram staining for the given sample A. Write principle, observations and result

5
Identify specimens B and C with classification and reasons 2x3=6
Identify the slides D and E with labelled diagrams and reasons 2x3=6
Comment on spotters F and G 2x2=4
Separate the photosynthetic pigments from sample H. Calculate Rf values. 4

A: Bacterial culture/ Curd sample etc

B, C: Algae and Fungi specimen

D, E: Algae and Fungi permanent slides

F, G: Microbial instruments, culture plates, serial dilution etc



H: Algal photosynthetic extract

THEORY QUESTION PAPER PATTERN

ST JOSEPH’S UNIVERSITY, BENGALURU - 560027
B.Sc. BOTANY — I SEMESTER, BEZ
SEMESTER EXAMINATION
BO 1326: DIVERSITY OF LIFE FORMS I
(Only for current BEZ students)
Time: 2 Hours Max Marks: 60
The paper contains TWO printed pages and THREE parts

Draw diagrams and provide examples wherever necessary

D. Answer ANY TEN of the following 10x2=20
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.

E. Answer any ANY FIVE of the following 5x6=30
34.
35.
36.
37.
38.
39.
40.

F. Answer any ONE of the following 1x10=10
41.
42.



BLUEPRINT

Unit number Number of hrs. Total marks for whfch the question‘s are to
be asked (including bonus questions)
I 2 4
11 4 8
11 6 10
I\Y 3 6
V 5 10
Vi 8 16
VII 2 4
VIII S 10
IX 6 10
X 4 8
TOTAL 45 86
Note: Maximum marks for the paper (Excluding bonus question): 60




Semester 11 (BEZ)

Paper Code BO 2326

Paper Title Diversity of life forms- 11
Number of teaching hours per week 03

Total number of teaching
per semester

hours of theory | 45

Number of theory credits

03

Total number of teaching
practical per semester

hours of 33

Number of practical credits 02

COURSE
OBJECTIVES
(CO)

CO1: Recall the general characteristics, classification systems, life cycles,
and distribution patterns of Bryophytes, Pteridophytes, and Gymnosperms.

CO2: Explain the morphology, anatomy, and reproductive features of
representative plant groups such as Marchantia, Anthoceros, Sphagnum,
Psilotum, Lycopodium, Selaginella, Equisetum, Marsilea, Pinus, and
Gnetum.

CO3: Apply the knowledge of alternation of generations, heterospory,
stelar evolution, and seed habit to understand evolutionary trends in plant
groups.

CO4: Analyze the affinities and differences among Bryophytes,
Pteridophytes, Gymnosperms, and Angiosperms with respect to structural
organization and reproductive strategies.

COS: Evaluate the ecological roles of Bryophytes, Pteridophytes, and
Gymnosperms in ecosystem functioning, carbon sequestration, ecological
succession, and climate regulation.

CO6: Integrate botanical knowledge to assess conservation challenges,
climate change impacts, and the significance of bioactive compounds
and dendrochronological studies in environmental monitoring.

LEARNING
OUTCOMES
(LO)

After completion of the course -

LO1: Students will be able to identify and recall fundamental botanical
terms, concepts, classifications, and examples related to plant diversity,
structure, reproduction, and evolution.

LO2: Students will be able to describe and explain the morphology,
anatomy, life cycles, and reproductive strategies of major plant groups,
including lower and higher plants.

LO3: Students will be able to apply botanical principles to interpret plant
structures, life cycles, alternation of generations, ecological roles, and
evolutionary adaptations.

LO4: Students will be able to analyze similarities, differences, and
evolutionary relationships among plant groups using structural,




reproductive, and ecological criteria.

stability, climate regulation, and sustainable use.

strategies.

LOS: Students will be able to assess the ecological, economic, and
environmental significance of plants, including their roles in ecosystem

LO6: Students will be able to integrate botanical knowledge to formulate
explanations, solve biological problems, interpret data (e.g., ecological or
dendrochronological data), and propose conservation or environmental

BO 2326: Diversity of Life Forms-II

Unit No.

BRYOPHYTES

15 hours

UNIT I

Bryophytes - General concepts

Bryophytes: Distribution, general characters, alternation of
generations, and classification of Bryophytes by Proskauer
(1957).

3

o

UNIT II

Bryophytes - Type study
Morphology, anatomy, and reproduction of Marchantia,
Anthoceros, and Sphagnum (developmental details not required)

UNIT III

Ecological Implications of Bryophytes

Bryophytes for microhabitat creation (algae, fungi, higher plants
insects and microorganisms)

Bryophytes as ecological indicators, ecological succession, peat
formation, carbon sequestration. Economic importance of
Brvophyies (self-study)

4+2

PTERIDOPHYTES

15 hours

UNIT IV

General account of pteridophytes - General characteristics and
classification (Smith, 1955). Affinities of pteridophytes with
bryophytes and gymnosperms (Self study)

2+1

UNITV

Sporophyte structure, anatomy, and reproduction of Psilotum,
Selaginella, Equisetum, and Marsilea.
Heterospory and seed habit. Stelar evolution in Pteridophytes

UNIT VI

Pteridophytes in ecology and conservation - ecological
succession, ecological indicators and microclimate regulation.

Economic importance of pteridophytes - paleobotanical (coal
formation), ornamental, and medicinal uses.
Bioactive compounds derived from pteridophytes.

2+1

GYMNOSPERMS

15 hours

UNIT VII

General Account of Gymnosperms: General characteristics and
classification (Yang et al., 2022);

Global and Indian distribution;

Ecological significance in forest ecosystems;

Affinities of gymnosperms with angiosperms.

2+1




UNIT VIII | Study of Representative Gymnosperms: 6
Pinus - Systematic position; Morphology and internal anatomy;
Reproductive structures and life cycle; Adaptations to temperate and
xeric environments.

Gnetum - Systematic position; Morphology and internal anatomy;
Reproductive structures and life cycle; Angiosperm-like features;
Ecological significance.

Brief account of fossil gymnosperms

UNIT IX | Gymnosperms and Climate Change: Role of gymnosperms in 5+1
carbon _sequestration; Sensitivity to temperature and rainfall
changes; Treeline shifts and forest dynamics; Conservation
challenges under climate change.

Dendrochronology and its applications.

Bioactive Compounds: Secondary metabolites in Gymnosperms.
NOTE: Portions that are underlined are meant for self-study

BO 2P3 26: DIVERSITY OF LIFE FORMS II (BEZ)
Total: 33 Hours (11 Sessions and 3 hours per week)
LIST OF EXPERIMENTS

Practical 1 Type study of Marchantia and morphology of Anthoceros

Practical 2 Reproduction of Anthoceros and type study of Sphagnum

Practical 3 Stelar variations and reproductive structures of Psilotum, Lycopodium and
Selaginella

Practical 4 Study of morphology, anatomy, and reproductive structures and Equisetum

Practical 5 Study of morphology, anatomy, and reproductive structures of Marsilea.

Practical 6 Study of morphology and anatomy in Pinus. Temporary slide preparation of
Pinus needle.

Practical 7 Study of reproduction in Pinus

Practical 8 Study of morphology, anatomy and reproduction of Gretum.

Practical 9 Economic importance of Gymnosperms with special reference to medicine.

Practical 10 | Industrial/field visit

Practical 11 | Revision/Makeup lab/Attestation of records.

REFERENCES
1. Anand, A. V., Arinchedathu Surendran, V., & Sukumaran, S. T. (2020). Bioactive metabolites in
gymnosperms. In S. T. Sukumaran, S. Sugathan, & S. Abdulhameed (Eds.), Plant metabolites: Methods,
applications and prospects (pp. 317-346). Springer. https://doi.org/10.1007/978-981-15- 5136-9 14
2.  Bhatnagar, S. P. and Alok Moitra. (1966). Gymnosperms. New Age International (P) Ltd.
Publishers.
3.  Bhattacharyya, A., Shekhar, M., & Shah, S. K. (2012). Role of tree-ring study in forest
management: Prospects in Indian context. In S. Panda & C. Ghosh (Eds.), Diversity and conservation
of plants and traditional knowledge (pp. 287-298). Bishen Singh Mahendra Pal Singh.
4.  Chamberlain, C. J. (1935). Gymnosperms; Structure and Evolution. University of Chicago Press,
Chicago.
5. Coulter, J. M. and Chamberlain, C. J. (1917). Morphology of Gymnosperms. University of
Chicago Press, Chicago.



6. Dad, J. M., Rashid, 1., & Chen, A. (2023). Is climate change pushing gymnosperms against the
wall in the northwestern Himalayas? Regional Environmental Change, 23, Article 51.
https://doi.org/10.1007/s10113-023-02050-1

7. Dutta S.C. (1966). An Introduction to Gymnosperms. Asia Publications House, Mumbai.

8. Ghaffari, T., Hong, J.-H., Asnaashari, S., Farajnia, S., Delazar, A., Hamishehkar, H., & Kim,
K. H. (2021). Natural phytochemicals derived from gymnosperms in the prevention and treatment of
cancers. International Journal of Molecular Sciences, 22(12), 6636.
https://doi.org/10.3390/ijms22126636

9. Ma, Y., Jiang, H., Wang, B., Zhou, G., Yu, S., Peng, S., Hao, Y., Wei, X,, Liu, J., & Yu, Z. (2009).
Carbon storage of cycad and other gymnosperm ecosystems in China: Implications to evolutionary
trends. Polish Journal of Ecology, 57(4), 635-646.

10. Pandey, U., Shah, S. K., & Mehrotra, N. (2016). Tree-ring studies from Kashmir Valley: Present
status and future perspectives. Geophytology, 46(2), 207-220.

11. Rahman, A. U., Ullah, A., & Zafar, S. (2025). Biomass estimation and carbon sequestration
potential of gymnosperms in the unique ecological milieu of Kalash Valley, Chitral, Pakistan. Journal
of Biodiversity and Environmental Sciences, 26(6), 26—33.

12.  Sporne, K. R. (1965). The Morphology of Gymnosperms. Hutchinson University Library,
London.

13.  Yang, Y., Ferguson, D. K., Liu, B., Mao, K.-S., Gao, L.-M., Zhang, S.-Z., Wan, T., Rushforth,
K., & Zhang, Z.-X. (2022). Recent advances on phylogenomics of gymnosperms and a new
classification. Plant Diversity, 44(4), 340-350. https://doi.org/10.1016/j.pld.2022.05.003

14.  Sporne, K.R. (1970). The Morphology of Pteridophytes: The Structure of Ferns and allied
Plants. Hutchinson Co., London.

15. Parihar, N. S. (1977). The Biology and Morphology of the Pteridophytes. Central Book

Depot, Allahabad.

16. Rashid, A. (1999). An Introduction to Pteridophyta, 2/e. Vikas Publishing.

17.  Sharma O. P. (2023). Textbook of Pteridophyta. Medtech Science Press; 2nd edition, New
Delhi.

18.  Smith, G. M. (1955). Cryptogamic Botany Vol. II. McGraw Hill, New York.

19. Sporne, K. R. (1962). The Morphology of Pteridophytes: The Structure of Ferns and Allied
Plants. Hutchinson Co., London.

20. Sundara Rajan, S. (2009). Introduction to Pteridophyta. New Age International Publisher.

New Delhi.

21. Sambamurthy A.V.S.S. (2013). A Textbook of Bryophytes, Pteridophytes, Gymnosperms and
Paleobotany. I K International Publishing House Pvt. Ltd.

22.  Murthy, H. N. (Ed.) (2023). Bioactive Compounds in Bryophytes and Pteridophytes.

Springer.

23. Neetika Kimta, Sunil Puri, Amita Kumari, Rachna Verma, Rohit Sharma, Khalid Ali Khan,
Kow-Tong Chen & Dinesh Kumar (2025) Applications of Pteridophytes in Nanotechnology: a class
that has not yet explored to the extent of its potential, Green Chemistry Letters and Reviews, 18:1,
2460641, DOI: 10.1080/17518253.2025.2460641

24.  Brummitt N, Aletrari E, Syfert MM, Mulligan M (2016) Where are threatened ferns found?
Global conservation priorities for pteridophytes. Journal of Systematics and Evolution 54:604-616.
https://doi.org/10.1111/jse.12224

25.  Subhash Chandra, C. R. Fraser-Jenkins, Alka Kumari and Archana Srivastava (2008). A
Summary of the Status of Threatened Pteridophytes of India. Taiwania, 53(2): 170-209.

26. Das, K. Kityania, S. Nath, R. Das, S. Nath, D. and Talukdar, AD. 2022. Bioactive

Compounds from Bryophytes. In: H. N. Murthy (ed.), Bioactive Compounds in Bryophytes and
Pteridophytes. Springer Nature Switzerland.

27. Decker, E. L. and Reski, R. 2020. Mosses in biotechnology. Current Opinion in

Biotechnology,61:21-27.




28.  Goffinet, B., and Shaw, J. 2009. Bryophyte Biology. Cambridge University Press, London.
29. Henes, B. Zu" lli, F. Niederkriiger, H. Schaaf, A. Frischmuth, T. Decker, EL. Reski, R. The
magic of moss. Soap Perfumery Cosmet 2018, 91:64-66.

30. Parihar, NS.1962. Bryophyta, Central Book Depot, Allahabad.

31. Srivastava. 1993.Bryophyta, Pradeep Publications, Allahabad.

32.  Wandrey F, Henes B, Zu" 1li F, Reski J: Biotechnologically produced moss active improves
skin resilience. SOFW J2018, 144:34-37.

33.  Watson, EV. 1971. The Structure and Life of Bryophytes, Hutchinson and Co., London.

34.  Horn,A.Pascal.A. Loncarevi¢, 1.Volpatto Marques,R.Lu,Y.Miguel.S....Simonsen, HT. 2021.
Natural Products from Bryophytes: From Basic Biology to Biotechnological Applications.Critical
Reviews in Plant Sciences,40(3), 191-217.

35. Martinez-Abaigar, J. and Nufiez-Olivera, E. 2021. Novel biotechnological substances
frombryophytes. In: R. P. Sinha, D-P. Héader (Eds). Natural Bioactive Compounds,
AcademicPress,233-248.

BLUEPRINT OF THEORY EXAM QUESTION PAPER

Unit No. Number of hrs. Total marks for whfch the question.s are to
be asked (including bonus questions)
| 3 6
11 6 11
11 6 11
1V 3 6
\% 9 18
V1 3 6
VII 3 6
VIII 6 I1
I1X 11
TOTAL 45 | 86
Note: Maximum marks for the paper (Excluding bonus guestion): 60

ST JOSEPH’S UNIVERSITY, BENGALURU - 560027
SCHOOL OF LIFE SCIENCES, DEPARTMENT OF BOTANY
I B.Sc. Il SEMESTER (BEZ)

BO2P326 — DIVERSITY OF LIFE FORMS II
BOTANY PRACTICAL EXAMINATION

MAX. MARKS: 25 TIME: 3 HOURS
1. Identify specimens A, B and C with classification and reasons 3x3=9

2. Prepare a temporary slide of D, identify, comment and leave the preparation for evaluation
4

3. Identify the slides E, F and G with labelled diagrams and reasons 4x3=12

KEY
A, B, C: Bryophytes, Pteridophytes and Gymnosperms specimens

D: Equisetum stem, Pinus needle



E, F, G: Bryophytes, Pteridophytes and Gymnosperms permanent slides
THEORY QUESTION PAPER PATTERN

ST JOSEPH’S UNIVERSITY, BENGALURU -560027
B.Sc. BOTANY - II SEMESTER, BEZ
SEMESTER EXAMINATION
BO 2326: DIVERSITY OF LIFE FORMS II
(Only for current BEZ students)
Time: 2 Hours Max Marks: 60
The paper contains TWO printed pages and THREE parts

Draw diagrams and provide examples wherever necessary

. Answer ANY TEN of the following in 2 or 3 sentences 10 x2=20

B. Write critical notes on ANY FIVE of the following 5x6=30
1.
2.
3.
4.
17
18.
19.

C. Give a comprehensive account on ANY ONE of the following 1x10=10
20
21



