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SYLLABUS FOR   Ph.D. ENTRANCE TEST
(For Paper I & II)

  Paper-I – Objective Type (MCQ)

Note :
There will be 50 questions of multiple choice covering the entire syllabus.  All the questions will be compulsory.  The paper carries 100 marks.

Paper-II- Subjective Type

Note :
There will be ten questions, two from each Unit.  The candidates are required to attempt five questions selecting one question from each Unit.

UNIT I
General characters of fungi, their significance to human. Organization of thallus, structure of fungal cell wall composition, nutrition reproduction, kinds of spores.

Heterokaryosis, Heterothallism, Parasexuality, Mycorrhizae, Predaceous fungi.

Role of fungi in industry (Alcohol), Medicine (Antibiotics and steroids), food (edible mushrooms).

Lichens: structure, reproduction and economic importance.

Casual Organism, symptoms and management of: Late and early blight of potato, Downy mildew of grapes,  Apple scab, Rust of wheat, Wilt of pigeon pea, Tikka disease of ground nut, TMV, 

Structure, nutrition, reproduction & economic importance of bacteria; Structure & replication of viruses and bacteriophage

Cyanobacteria: Salient features and Biological Importance; 

Thallus organization in algae; Reproductive pattern in algae. 

Algal Biofertilizers

UNIT II

General characteristics features and classification of bryophytes, pteridophytes and gymnosperms. 

Medicinal uses of bryophytes, Ecological importance of bryophytes

Apogamy, apospory, significance and experimental induction,
Heterospory  and Origin  of seed habit in pteridophytes,
Economic importance of gymnosperms 
Salient features of the International Code of Botanical Nomenclature.

Systems of classifications of angiosperms Benthom & Hooker; Engler & Prantl; 
Origin, evolution, botany, cultivation and uses of cereals (wheat, rice), oil (groundnut, mustard, sunflower), important fibres (cotton, jute), spices yielding plants

and medicinal plants (Rauvolfia serpentina, Cinchona sp., Digitalis purpurea, Aconitum sp., Plantago ovata) 

Experimental Embryology: in vitro fertilization , anther, pollen and embryo culture,

Anatomy in relation to taxonomy, Anomalous secondary structure
UNIT-III

Cell wall composition and architecture.
Cell Membranes – Structural models; Composition and dynamics; Nucleic Acids – DNA and RNA- structure and classes; repeated DNA, DNA Replication: Semi-conservative, bidirectional, replication origins, replication machinery.

Genetic code: Deciphering the genetic code, characteristics. Regulation of gene expression in prokaryotes: Operon concept, lac operon regulation by positive and negative mechanism, trp operon, regulation by negative and attenuation.

Regulation of gene expression in eukaryotes.Transcriptional level: Regulatory sequences, nucleosome positioning, chromatin remodeling

Recombinant DNA technology-enzymes and vectors (plasmids, cosmids, lambda, artificial chromosomes). 
Plant Cell and Tissue Culture: concept of cellular differentiation Totipotency, organogenesis and adventive embryogenesis; Fundamental aspects of morphogenesis, somatic embryogenesis and androgenesis-mechanisms, techniques and utility.

Transgenic plants- transgenic for insect resistance, herbicide resistance, abiotic stress resistance, disease resistance, long shelf of fruits and flowers, male sterile lines, cryopreservation.
UNIT IV
.

Structure, metabolism, transport, significance and mechanism of action of  Auxins, Gibberellins, Cytokinins, Ethylene and Abscisic acid. Germination and Dormancy of seeds; factors affecting   dormancy and its regulation by plant growth regulators and environmental factors.
Chlorophyll and pigments of Cyanobacteria and Bacteria: their role in photosynthesis.Carotenoids and other accessory pigments.

Photosynthesis:General concepts, absorption of light and light harvesting complex, cyclic and non-   cyclic photophosphorylation.The sequence of reactions in photosynthesis, the path of carbon assimilation (C3 and C4     cycles, CAM pathway), chemosynthesis.
Respiration:Overview of plant respiration, significance, mechanism of respiration 

Fermentation, glycolysis, krebs cycle, electron transport chain and ATP synthesis, 

 pentose phosphate pathway, glyoxylate cycle, alternate oxidase system, general     account of  photorespiration.

Nitrogen Metabolism: Biochemistry of nitrogen fixation, the enzyme nitrogenase, nitrogen fixation in legumes and free living systems, nitrate reduction, amination, transamination, biosynthesis of amino acids, 
UNIT-V

Sustainable development and ecological sustainability, Tolerance range and limiting factors, adaptations, ecotypes and ecads

Population ecology: Concept, characteristics, population growth and regulation, species interactions, 

Ecosystem organization: structure and functions; primary production (global pattern and controlling factors); energy dynamics—trophic levels, energy flow pathways and ecological efficiencies; decomposition (mechanism, substrate quality and climatic factors); global biogeochemical cycles of C, N, P, & S, ecosystem stability (resistance and resilience).

Global climate change  stratospheric ozone layer and ozone hole; climate change impacts, acid rain, forest types of India, forest resources of   India  

In situ conservation of biodiversity: Protected area in India: sanctuaries, national parks, biosphere reserves. 

Conservation of biodiversity of wetlands, mangroves and coral reefs.

Ex situ biodiversity conservation: principles and practices, field gene banks and seed banks 

