
 

 

Course Code Course Name Credits 

26BY510 PTERIDOPHYTES, GYMNOSPERMS AND PALEOBOTANY 04 

 

Course Objectives 

• Develop a comprehensive understanding of the diversity, origin and classification of Pteridophytes and 

Gymnosperms, including systems proposed by Reimer and Sporne. 

• Analyze the morphology, anatomy, reproductive biology and evolutionary adaptations of major plant groups, 

including key processes such as stelar evolution, heterospory and seed habit origin. 

• Interpret evolutionary relationships and phylogenetic trends among extinct and extant plant groups, including 

fossil gymnosperms and early vascular plants. 

• Understand the principles of Paleobotany, including fossilization processes, geological time scale and the role 

of fossils in reconstructing plant evolution and paleoclimate. 

Learning Outcomes 

Upon successful completion of this course, it is intended that a student will be able to: 

• Classify and differentiate major groups of Pteridophytes and Gymnosperms based on morphological, 

anatomical and reproductive features. 

• Explain key evolutionary concepts such as apogamy, apospory, heterospory and the origin of seed habit and 

relate them to plant adaptation and evolution. 

• Critically evaluate the structure, development and evolutionary significance of reproductive structures such as 

sori, cones and gametophytes. 

• Analyze fossil evidence to interpret plant evolution, geological timelines and applications in stratigraphy, coal 

formation and paleoclimate studies. 

Unit 1 – Introduction to Pteridophytes (12 Hrs.) 

              General features and origin of Pteridophytes. Classification of Pteridophytes (Reimer, 1954). Stelar evolution 

in pteridophytes, Apogamy and apospory; Heterospory and origin of seed habit. Structure, Development and evolution 

of sorus in filicales. Economic importance of Pteridophytes. 

Unit 2 – Morphology, Reproduction and Evolutionary Trends in Pteridophytes (12 Hrs.) 

               Range of morphology, structure, reproduction and evolution of gametophytes and sporophytes of the 

following orders: Rhyniales, Psilotales, Lycopodiales, Selaginellales, Isoetales and Equisetales, Ophioglossales, 

Marrattiales, Osmundales and Salviniales. 

Unit 3 – Introduction to Gymnosperms (12 Hrs.) 

              The general characteristic features of Gymnosperms. Origin of Gymnosperms. Classification of Gymnosperms 

(Sporne, 1965). General structure and interrelationships of Pteridospermales, Bennetittales, Pentoxylales and 

Cordaitales. 

Unit 4 – Morphology, Reproduction and Evolutionary Trends in Gymnosperms (12 Hrs.)  

              Gymnosperms: A general account on the distribution, morphology, reproduction and phylogeny of Cycadales, 

Coniferales, Ginkgoales, Ephedrales, Welwitchiales and Gnetales. Economic importance of Gymnosperms. 

Unit 5 – Paleobotany (12 Hrs.) 

              Concepts of Paleobotany, A general account on Geological Time Scale and plant evolution. Fossil types: 

Compressions, incrustation, casts, molds, petrifactions, coalballs and compactions. Age determination and methods of 

study of fossils. Paloclimates and fossil plants. Applications in stratigraphy and coal formation, Paleopalynology. 
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