DETAILS OF M.Sc (Previous) PAPERS

PAPER I

VIROLOGY, BACTERIOLOGY AND PHYCOLOGY


(A)
VIROLOGY

1. General features of viruses, virus architecture, virus replication, host-virus relationships, classification of viruses.

2. Symptomology of virus infected plants: external and internal symptoms.

3. Physiology of plant virus disease with reference to tobacco and cabbage. Metabolism of virus infected plants. Translocation of virus in plants.

(B)
BACTERIOLOGY
1. The microbial world; history and development of microbiology.

2. Characteristics of prokaryotic cells.

3. Classification of Bacteria upto major groups.

4. The biochemistry of fermentation and anaerobic respiration.

5. Photosynthetic energy conversions in bacteria.

6. Regulation of enzyme synthesis and enzymatic activity in microorganisms.

7. Dynamics of microbial growth, pure culture methods, cultivation of bacteria, and measurement of population growth in bacteria. Effect of temperature, osmotic pressure and nutrition on the growth of bacteria.

8. Physiology of important bacterial diseases with special reference to citrus canker and crown gall lesions.

9. Economic importance of bacteria.

(C)
PHYCOLOGY
1. Introduction to Algae.

2. Occurrence, distribution and ecology.

3. Range of thallus structure, cell structure and cell wall, reproduction and life cycles and evolution.

4. Classification, history and outline of modern trends.

5. Characteristic features, range of vegetative structure, methods of reproduction, classification up to order level and affinities of the following algal divisions, and orders with reference to representative genera.

a. Cyanophyta
Cyanophyceae:Chroococcales, Chemeosiphonales, Oscillatoriales.

b.
Chlorophyta

Chlorophyceae: Volvocales, Tetrasporales, Chlorococcales, Ulotrichales, Chaetophorales, Oedogoniales, Ulvales, Cladophorales, Sphaeropleales, Caulerpales, Siphonocladales, Dasycladales and Zygnematales.

c.
Charophyta
Charophyceae: Charales.

d.
Euglenophyta
Charophyceae: Eureptiales, Euglenales.

e.
Phaeophyta
Phaeophyceae: Ectocarpales, Cutleriales, Sphacelariales, Dictyotales, Laminariales, Fucales.

f.
Chrysophyta

(a) Xanthophyceae: Heterochloridales, Michococcales, Tribonematales, Vaucheriales.

(b) Bacillariophyceae: Centrales, Pennales.

g.

Rhodophyta
(a) Bangiophycidae: Porphyridiales, Bangiales.

(b) Florideophycidae: Nemalionales, Ceramiales.

6. Role of Algae in Aquatic ecosystems: Pigments and light absorption, Energy flow. Nitrogen Fixation in Algae, Movements and Rhythms (Phototaxis and Phototropism).

7. Fresh Water Habitats: Classification of fresh water bodies. Fresh water algal communities of:

(i)
Bogs
(ii)
Ponds
(iii)
Lakes.

8. Epiphytic algae.

9. Culturing techniques and nutrition of algae.

10. Economic importance: Algae as food, fertilizer, medicine. Algal commercial products. Troublesome algae and control measures.

PRACTICALS

A.
Bacteria
1. Methods of sterilization of glassware & media.

2. Preparation of nutrient agar plates and agar slants.

3. Inoculation of nutrient agar plates by streak method and inoculation of agar slants.

4. Inoculation of agar slants by pure plate methods.

5. Technique of isolating pure cultures of bacteria.

6. Preparation and fixing of bacteria and staining with basic dyes and Gram’s stain.

7. Growth of Bacteria in liquid media in a batch culture.

B.
Algae
1. Basic techniques to collect preserve and study algae. Isolation of algae from soil and water. Collection of 20-30 algae, well preserved, labeled and identified.

2. Microscopic and macroscopic study of representatives genera given in text and their identification with keys.

3. Permanent mounting of algae on slides.

Books Recommended

1. Sale, A.J. 1985. Fundamental Principles of Bacteriology. 7th Edition. Tata McGraw Hill Publishing Co Ltd, New Delhi.

2. Pelczar Jr., M.J. and E.C.S. Chan. 1981. Elements of Microbiology McGraw Hill International Book Co.

3. Pelczar Jr., M.J. and E.C.S. Chan and N.R. Krieg, 1986. Microbiology. McGraw Hill Book Co.

4. Logan, N.A. 1994. Bacterial Systematics. Blackwell Scientific Publications.

5. Chapman, V.J. & D. J. Chapman. 1975. The Algae. English Language Book Society and McMillillan.

6. Prescott, G.W. 1968. The Algae: A Review. Houghton Mifflin Company, Boston.

7. Harold, C. Bold, and J. Wynne Micheals, 1985. Introduction to the Algae. Prentice Hall Inc. New Jersey.

8. Smith, G.M. 1955. Cryptogamic Botany. Vols. I and II McGraw Hill. (Reproduced by National Book Foundation).

9. Smith G.M. 1951. Manual of Phycology. Walthman, U.S.A.

10. Fritcsch, F.E. 1969. The structure and Reproduction of Algae. Vols. I & II. Cambridge University Press, London.

11. Round, F.E. 1975. The biology of Algae. Edward Arnold, London.

12. Hussain, F. & I. Ilahi. 2004. A Textbook of Botany. Department of Botany, University of Peshawar.

PAPER II

MYCOLOGY AND PLANT PATHOLOGY


LEARNING OBJECTIVES

· An understanding of the taxonomy and characterization of fungi.
· To understand the process of evolution among fungi.
· To get knowledge about the economic importance of fungi.
COURSE OUTCOMES

· At the end of course students will be able to;

· Identify and differentiate fungi on the basis of morphological characteristics.

· Undertake various aspects of collection, handling and culturing of disease causing fungi.

COURSE CONTENTS

A.
MYCOLOGY

Fungus body, cell structure, reproduction in Fungi. Asexual: types of sporangia and evolutionary trends. Major types of conidium development particularly in relation to environment. Sexual reproduction, morphological and physiological heterothallism: Paras exual life cycle. Ascus formation, major types of ascus.


Fungi as decomposers in nature. Symbiosis (Mutualism, Antagonism and neutralism) in fungi. Fungi as predators. Rules of nomenclature in fungi. Major systems of classification of fungi.

1.
Mycota

Study of the structure, evolution and economic importance with respect to following groups:

(i) Mastigomycotina: Classes - Chytridiomycetes, Oomycetes and Plasmodio-phoromycetes. Further classification of Oomycetes into orders. Lagenidiales, Leptomitales, Saprolegenials, trends of modification in reproductive structures.

(ii) Class Zygomycetes, orders Entomophthorales, Mucorales and Endogonales. Further classification of Mucorales into families (Mucoraceae, Pilobolaceae) with emphasis on sexual reproduction, heterothallism, and sporangial tendencies to evolve a ‘Conidium’: formation of chlamydospore and sporangiospore in Endogonales.

(iii) Ascomycotina: Classes: Hemiascomycetes, Plectomycetes, Pyrenomycetes (order: Erysiphales, Xylariales, Chaetomiales, Diaporthales, Hypocreales and Clavicipitales), Discomycetes (Operculate-Pezizales; Inoperculate-Helotiales); Loculoascomycetes (order: Myriangiales. Dothideales, Hysteriales, Pleosporales).

(iv) Deuteromycotina: Classes - Hyphomycetes and Coelomycetes. Various development types of conidium. Survival of conidium in air, soil and water.

(v) Basidiomycotina: Classes - Teliomycetes (Orders: Ustilaginales and Uredinales), Hymenomycetes (Orders: Agaricales, Polyporales), Gasteromycetes (Orders: Hymenogasterales, Lycoperdales, Sclerodermatales, Nidulariales, Phallales).

a. Lichens: Gneral account of Lichens and major classes.

b. Mycorrhiza: General account. Types of mycorrhiza. Ectomycorrhiza in Pinus spp. and Endotrophic (VA mycorrhiza) in crops and their significance.

c. Economic Importance: Fungi as food. Poisonous fungi; Fungi affecting gastrointestinal tract and the nervous system. Fungi and food processing. Industrial products of fungus metabolites. Medicinally important fungi (Dermatophytes).

B.
PLANT PATHOLOGY

1. Concept of plant pathology, symptoms, classification of symptoms, causes of plant diseases, disease relationship, and establishment.

2. Nature of plant pathogens.

3. Epidemiology of diseases.
4. Dispersal of pathogens.
5. Physiology of Parasitism.
a. Pre-penetration, penetration and post-penetration, general methods of plant disease control and principles. Biochemical basis of disease resistance. Phytoalexins, elicitors and plant disease protection.

b. Exclusion, eradication, protection, breeding resistant varieties and concept of biological control including VAMS, genetic engineering and biotechnology. Major types of fungicides.

c. Influence of environmental factors on plant diseases. Genetics of pathogenic fungi. General account of non-parasitic diseases.

6. Important diseases: Important diseases of crops, plants and fruit trees in Pakistan caused by fungi such as Damping off (Crucifers, tomatoes); Loose smut (wheat); Covered smut of wheat; Black stem rust; Yellow stripe rust of wheat; Apple scab; Soil inhabiting fungi deterrent to root infecting pathogens; Peach leaf curl; Late blight of potatoes; Red rot of sugarcane; Gram blight; Wilt of chilies; Early blight of potatoes.

PRACTICALS

A.
Mycology

1. Basic mycological techniques.

2. Effect of pH, temperature, light and darkness, and nutrients on the growth and sporulation of fungi.

3. Isolation of soil fungi by different techniques (Dilution plates, Direct plate and Wet sieving and decanting techniques).

4. Macroscopic and microscopic study of the common, locally available types representing various taxonomic groups.

5. Assessment of VA mycorrhizal infections in crops. 

6. Study of hyphal system  in Polyporales.

7. Collection, preservation and identification of at least 20 mycological specimens.

B.
Plant Pathology

1. Basic plant pathological culture techniques.

2. Pathogenecity of a pathogen.
3. Effects of fungicides on spore germination.

4. Macroscopic and microscopic examination of diseased specimens of the types      studied.

5. Growth of aerial contaminants in culture.

6. Isolation of pathogenic fungi from soil waters and air.

7. Candidates will submit a collection of 20 fungi or diseased specimen properly preserved.

Books Recommended

1. Ahmed, S. 1952. Gasteromycetes of West Pakistan, Publication. Dept. Botany, Punjab University, Lahore.

2. Manners, J.G. 1982. Principles of Plant Pathology, Cambridge Univ. Press, London.

3. Ahmed, S. 1978-1980. Ascomycetes of Pakistan. Vols. I & II. Biological Society of Pakistan, Lahore.

4. Alexopolus, C.J. and C.W. Mims. 1980. Introductory Mycology, Wiley & Sons, New York (Third Edition).

5. Hafiz, A., 1984. Plant Disease. PARC, Islamabad, Pakistan.

6. Khan, A.H., 1980. Pathology of Trees. Vols. I & II. Univ. of Agriculture Faisalabad.

7. Webster, J. 1980. Introduction to Fungi (2nd Ed.) Cambridge University Press, London.

8. Webster, J. 1982. Principles of Plant Pathology. Cambridge University Press, London.

9. Ross, I.K. 1979. Biology of the Fungi. McGraw Hill, New York.

10. Wheeler, B.E.J. 1969. An Introduction to Plant Diseases. John Wiley & Sons, New York.

11. Noor-Handeckeer, E. 1990. Fundamentals of the Fungi. 3rd Ed. Prentice-Hall, New Jersey.

12. Mehrortra, R.S., K.R. Aneja (1990). An introduction to Mycology. Wiley & Eastern Ltd. New Delhi, India.

13. Kendrick, B. 1992. The Fifth Kingdom. 2nd Ed. Focus Newburyport, Maine.

14. Alexopoulos, C.J. Mims, C.W. and Blackman, M. (1996). Introductory Mycology. 4th Ed. John Wiley & Sons, NY.

15. Bhargava, M. (2003). Latest Portfolio of Theory and Practice in Fungi Dominant Publishers and Distributors.

16. Hussain F., I. Ilahi, 2004. A Textbook of Botany. Department of Botany. University of Peshawar.

17. Vashista, B.R. and A.K. Sinha 2003. Botany for Degree Students Fungi. S. Chand and Company Ltd.

18. Alexopolus, C.J., C.W. Mims and M. Blackwell 2000. Introductory Mycology, Wiley & Sons, New York.

PAPER III

COMPARATIVE MORPHOLOGY OF ARCHEGONIATES

AND PALYNOLOGY


LEARNING OBJECTIVES


To acquaint the students with the;

· Importance of these pioneer plants.

· To have a better understanding and solve the evolution mystery of land plant.

· To study the role of lower plants in plant succession.

LEARNING OUTCOME

· Students shall be able to able to explore and identify the thousands of plant species, unknown to them.

· They are going to have a better undertaking of how plants originated and how they evolved.

COURSE CONTENTS

A.
Bryology

a)
General characters, classification (major groups), distribution and Ecology with reference to some Representative genera of Hepaticeae, Anthocerotae and Musci found in Pakistan.

b)
Major evolutionary lines in Bryophyta including their origin.

B.
Pteridology

a)
Evolution of stellar system in pteridophytes.

b)
Fossils: Definition, types of fossils and process of fossilization and geological time scale.

c)
Psilopsida: General characteristics of Psilotaceae, Rhyniaceae, Zosterophyllaceae, Asteroxylaceae and their phylogenetic importance.

d)
Lycopsida: Classification and general characteristics of Eligulatae and Ligulatae of both fossil and living members. Heterospory and origin of seed habit.

e)
Sphenopsida: Affinities and phylogenetic importance, classification of living and fossil Taxa.

f)
Pteropsida: General characteristics, classification and phylogenetic importance of Sorus, Indusium, Sporangial organization, Sporangial evolution with special reference to Eusporangiatae, Protoleptosporangiatae, Leptosporangiatae.

C.
GYMNOSPERMS

History, origin, distribution, ecology, morphology, classification, affinities and anatomy of Cycadofilicales, Bennettitales, Ginkgoales, Cycadales, Gnetales. Distribution of Gymnospenns in Pakistan. Economic importance of Gymnosperms.

PRACTICALS

1. Morphology and section cutting, staining, mounting of Adiantum, Asplenium, Dryopteris, Pteris, Marsilea, Equisetum, Male and Female cones with twigs of Pinus, Thuja, Cycas, Taxus.
2. Section cutting, identification and studies of stereo-sections of the woods of Pinus, Cedrus, Abies, Cupressus, Juniperus and Thuja.
3. Morphological studies of the material and prepared slides of: Lunularia, Conocephalum, Funaria, Polytrichum, Rhynia, Psilotum, Lycopodium, Sphenophyllum, Equisetum, Lepidocarpon, Pteris Rhizome, Osmunda Rhizome, Ophioglossum, Osmunda, Botrychium, Athyrium, Polystichum.

4. Candidates are required to collect at least 25 Bryophytes, Pteridophytes and Gymnosperms of Pakistan and to submit their collection properly mounted and identified at the time of Examination.

Books Recommended

1. Eames, AJ. 1936. Morphology of Vascular Plants (lower Groups) McGraw Hill & Co.

2. Andrews, H.W. 1961. Studies in Paleobotany. John Wiley & Sons.

3. Sporne, K.P. 1965. The Morphology of Pteridophytes. Hutchinson University Library.

4. Sporne, K.P. 1961. The Morphology of Gymnosperms. Hutchinson University Library.

5. Chamberlain, C.J. 1966. Gymnosperms: Structure and Evolution. Dover Publications Inc.

6. Schofield, W.B. 1985. Introduction to Bryology. MacMillan Publishing Co. London.

7. Smith, G.M. 1955. Cryptogamic Botany. Vol. II .Second Edition. McGraw Hill.

8. Kashyap, S.R. 1932. Liverworts of Western Himalayas and the Punjab Plains. Vols. I and II Punjab University.
9. Gangulee, H.C. 1985. Handbook of Indian Mosses. Amerind Publishing Co. New    Delhi.

10. Vashista, B.R., A.K. Sinha and A.Kumar, 2003. Bryophyta. S. Chand and Company Ltd.

11. Vashista, P.C. 1993. Pteridophyta (Vascular Cryptogams) S.Chand and Company Ltd Ram Nagar, New Delhi.

12. Vashista, P.C. 1994. Gymnosperms. S. Chand and Company Ltd.

13. Hussain, F. & I. Ilahi, 2004. A Textbook of Botany. Department of Botany, University of Peshawar.

PAPER IV

ANATOMY, EMBRYOLOGY AND TAXONOMY OF ANGIOSPERMS


A.
ANATOMY
1. The plant body and its development, fundamental parts of the plant body, internal organization, different tissue systems of primary body and secondary body.

2. Meristematic Tissues: Classification, initials and derivatives; and cytohistological characteristics.
3. Apical Meristem: Delimitation, different growth zones development and evolution of concept of root and shoot apices.
4. Vascular Cambium: Origin, structure. Cell types, cytoplasmic characteristics, seasonal activity and its role in the secondary growth.

5. Origin, structure. Cell types, development, functional and evolutionary specialization of the following tissues that make up the plant body: Epidermis and epidermal emergencies. Parenchyma, Collenchyma, Sclerenchyma, Xylem, and Phloem with special emphasis on different types of woods.

6. Laticifers: Classification, distribution, development, structural characteristics, and functions.

B.   TAXONOMY

1. Classification: Aims, history of classification, impact of evolutionary theory. Theories about the origin of Angiosperms. A detailed study of the major systems of classification: Bentham & Hooker's, Rendle's, Hutchinson's, Takhtajan's, Cronquist's and Dalhgren's systems of classification.

2. Nomenclature: Aims, history, International rules of nomenclature.

3. Experimental taxonomy and an introduction to the methodology of Biochemical Systematic and Numerical Taxonomy.

4. Inter-relationship of Anatomy, Palaeobotany, Palynology and Embryology.

5. New Concept in Plant Taxonomy: Linnean species, microspecies, macro species, and other infra-specific. Population study and its importance in Taxonomy. Ecophene, ecotypes, ecospecies, coenospecies and similar other categories proposed by different experimental taxonomists.

6. General characteristics, size, distribution, evolutionary trend, phylogenetic relationship and economic importance of the following families:

1. Magnoliaceae 

2. Ranunculaceae 

3. Papaveraceae 

4. Fabaceae 

5. Mimosaceae

6. Caesalpinaceae

7. Euphorbiaceae

8. Rutaceae

9. Chenopodiaceae

10. Amaranthaceae

11. Apiaceae

12. Solanaceae

13. Boraginaceae

14. Brassicaceae

15. Rosaceae

16. Scrophulariaceae

17. Asteraceae

18. Lamiaceae

19. Convolvulaceae

20. Caryophyllaceae

21. Cucurbitaceae

22. Liliaceae

23. Alliaceae

24. Amaryllidaceae

25. Palmae

26. Poaceae

27. Cyperaceae

28. Juncaceae

29. Iridaceae

30. Orchidaceae

C.
EMBRYOLOGY

Structure and development of stamen, microsporogenesis and structure of pollen grain. Structure and development of ovule, megasporogenesis, development of different types of embryo sacs, morphological nature of ovule and embryo sac. Development of gametophyte and fertilization, types of endosperm development, different types of embryo development, apomixis, parthenocarpy and experimental embryology.

PRACTICALS

A.
Anatomy

Study of different primary and secondary tissues from the living and preserved material.

B.
Taxonomy

The candidates are required to study in nature and in laboratory the representative flora of Pakistan belonging to families discussed in theory. Familiarity with the local flora is expected and the candidates should be able to write accurate technical descriptions of the plants of the local flora and identify them up to the species with the help of keys. Candidates will submit a collection of at least 50 properly dried, pressed, mounted and identified specimens.

Books Recommended

1. Ahmad, S. 1964. The Identification of Angiosperms. Parts I & II. Govt. College, Lahore.

2. Davis, P.H. and V.H. Heywood. 1963. Principles of Angiosperm Taxonomy. D. Van Nostrand, Princeton, New Jersey.

3. Esau, K. 1977. Anatomy of Seed Plants. 2nd Edition. John Wiley and Sons, New York.
4. Lawrence, G.H.M. 1951. Taxonomy of Vascular Plants. MacMillan & Co. New York.
5. Nasir, E., & S.I. Ali (ed) 1971 - 1995. Flora of Pakistan. Pakistan Agricultural Research Council.
6. Ali, S.I. & M. Qasir. (ed). 1995-2004. Pakistan. Flora of Pakistan. Karachi University.
7. Stewart, R.R. 1958. Flora of Rawalpindi District.
8. Cronquist, A. 1981. An Integrated System of Classification of Flowering Plants. Columbia University Press, New York.

9. Rendle, A.B. 1956. The Classification of Flowering Plants. Vols. I & II. Cambridge University Press.
10. Stace, C.A. 1980. Plant Taxonomy and Biosystemics. Edward Arnold, London.
11. Takhtajan, A. 1969.Flowering Plant: Origin and Dispersal Oliver & Boyd, London.

PAPER V

PLANT BIOCHEMISTRY


1.
Carbohydrates
Classification, optical activity, structure and molecular configuration. Important reactions of monosaccharides, A general account of ribose, deoxyribose, glucose, fructose, galactose, Mannose, Maltose, Lactose, Sucrose, Starch and Cellulose.

2.
Lipids
Occurrence, classification, structure and chemical properties of fatty acids. Functions. Phopholipids, Glycolipids, Waxes, Sulpholipids.

3.
Proteins
Amino acids and their structure. Electro Chemical property and reactions of amino acids. Classification of proteins. Primary, secondary, tertiary and quaternary structure of proteins. Biological role.

4.
Nucleic Acids

Purine and pyrimidine bases. Nucleosides, nucleotides. Chemistry of Nucleic acids. Structure of DNA, RNA. DNA sequencing.

5.
Enzymes
Nature and functions, classification. Kinetics of enzyme action, specificity, Factors affecting enzyme activity. Mechanism of enzyme action, Isozymes.

6.
Bioenergetics
Oxidation and reduction in living system.

7.
Metabolism
Glycolysis, Krebs cycle. Electron Transport system. Biosynthesis, degradation and regulation of sucrose and starch and break down of fats with special reference to their physiology, beta-oxidation and its energy balance. Biosynthesis of fats.

8.
Biosynthesis of Nucleic acids
Replication of DNA. Reverse transcription.

9.
Biosynthesis of proteins
Components of protein synthesis, Genetic code, protein synthesis, initiation, elongation and termination.

10.
Alkaloids
Occurrence, physiological effects, and chemical nature, with special reference to nicotine, morphine and caffeine.

11.
Terpenoids
Classification and Chemical nature. Functions in higher plants.

12.
Vitamins
General properties and role in metabolism.

LEARNING OBJECTIVES


To offer an introduction to biochemistry with special emphasis on plant metabolism, this course focuses on the biochemistry of proteins (including enzymes), carbohydrates, lipids, and nucleic acids and how these molecules interact in everyday plant life. Understanding of the chemical basis and, chemical logic of metabolic processes in plants.

LEARNING OUTCOME


After learning this course the students will be able to understand the metabolic processes which will help them further in carrying out different experiment based on their biochemical backgrounds.

Books Recommended

1. Eric E. Conn and P.K. Stumpf. Outlines of Biochemistry, latest Edition. John Wiley and Sons Inc. New York.

2. Goodwin, T.W. & E.I. Mercer. Introduction to Plant Biochemistry. Latest Edition.

3. Albert L. Lehninger. Principles of Biochemistry. Latest Edition.

4. Emil, L. Smith; Robert L. Hill; I. Robert Lehman; Robert J. Lefkowitz Philip Handler and Abraham Whate. Principles of Biochemistry, (General Aspects). Latest Edition, International student Edition McGraw Hill International Book Co.

5. Abraham Mazur and Benjamin Harrow. Textbook of Biochemistry. Latest Edition, W.B. Saunders Co. Philadelphia London.

PAPER VI

PLANT ECOLOGY


A.
General Introduction

Introduction, Aims and Scope, its relation to other sciences, level of organization and hierarchy. Environmental complex.

B.
Autecology

1.
Soil Factor: Introduction. Weathering process. Soil structure and texture. Soil porosity and soil temperature. Soil organic matter and its importance to plants. Soil organisms their kinds, numbers, distribution and roles of ecological importance. Soil air, its composition and effects on plant growth. Soil pH, its nature, measurements and control. Soil salinity and water logging with reference to Pakistan. Effects of excessive soluble salts on plants. Effects of high-water-table on plants. Reclamation of Saline and Waterlogged Soils.

2.
Water Factor: Atmospheric moisture, and its importance to plants. Precipitation, its causes. Forms of precipitation: Fog, Clouds, Rain and their importance to plants. Geographic aspects of precipitation. Importance of seasonal distribution of precipitation. Drought and drought resistance of plants. Soil moisture: States of water in the soil. Movement of soil water. Soil moisture equivalent, permanent wilting percentage. Water-balance problem of land plants. Classification of plants based on water relationships. Adaptations of Hydrophytes and Xerophytes. Soil erosion by water and methods of its control.

3.
Light factor: Introduction, relative importance of quality-of light. Spatial and temporal variations in light intensity. Ecophysiological responses of plants to light (Photosynthesis; Heliophytes & Sciophytes). Adaptations minimizing injury from bright light; Growth form and physiological characteristics, Germination, Reproduction. Photoperiodism, its practical applications and effect on plant distribution.

4.
Temperature factor: Introduction, Temporal and spatial variations in temperature. Importance of temperature to plants (Plant temperature and transpiration, Thermoperiodism, Temperature and Phenology, Stimulating effects of low temperature. Cold injury. Adaptive resistance to low temperature injury. Winter drought injury. Mechanical injury due to low temperature. High temperature injury). Temperature and Plant distribution.
5.
Wind as a factor affecting plant growth and distribution. Shelter belts. Wind Erosion of soil.

6.
Biotic interactions and their classification: Grazing and browsing, competition and allelopathy and their ecological significance.

7.
Fire Factor: Kinds of fires. Adaptations related to fire. Indirect effects of fire on plants. Practical value of vegetation burning.

C)
Synecology

1. Species and Populations: Ecological characteristics of species and populations; relations of species to physical environment. Mutual relationships among the individuals of the same or of different species.

2. Plant Community: Definition, Clement's system of classification. Analytic characteristics of the community: Qualitative and quantitative characteristics; Synthetic characteristics of the community.

3. Dynamics of Communities: Types of changes. Succession on wet and dry habitats.

4. Major Vegetation types of Pakistan: Tropical, Subtropical, and temperate sub. alpine and alpine zones with their characteristic species, climate and related factors.

PRACTICALS

1. Measurements of light intensity, temperature and relative humidity in different habitats.

2. Determination of structure or aggregation of soil particles, soil texture, soil moisture content, water-holding capacity. Capillary rise of water. Infiltration and permeability and organic matter contents in soil.

3. Determination of carbonate and bicarbonate content in water and soil.

4. Methods of sampling, measurement and description of different vegetation types by quadrate, and line intercept methods.

5. Preparation of profile diagram of a natural vegetation (Forest)

6. Demonstration of effect of soil salinity, competition, alleleopathy, temperature, water on the germination and growth of plants in pot experiments.

7. Field trip to ecologically important sites and submission of Ecological Report of the visit.

8. Ecological plant collection: At least 25 plants, mounted, identified depicting some      ecological features.

Books Recommended

1. Daubenmire, R.F. 1984. Plants and Environment. Third Edition. John Wiley, New York.

2. Donahue, R.L., W.M. Raymond, and J.C. Shickluna, Soils. 1983. An Introduction to Soil and Plant Growth. Fifth Edition. Prentice-Hall, Inc. Englewood Cliffs. New Jersey.

3. Kirby, M.J. and R.P.C. Morgan. 1980. Soil Erosion. John Wiley & Sons. New York. Toronto.

4. Hansen, H.C. and E.D. Churchill. 1974. The Plant Community. Reinhold.

5. Kershaw, K.A. and J.H.H. Looney. 1985. Quantitative and Dynamic Plant Ecology. Third Edition. Oxford & IBH Publishing Co.

6. Champion H.G., S.K. SETH & G.M. Khattak 1965. Forest Types of Pakistan. Pakistan Forest Institute, Peshawar.

7. Brady, N.C. 1984. The Nature and Properties of Soils. 9th Edition. Collier MacMillan.
8. Hussain, F. 1989. Field and Laboratory Manual of Plant Ecology. University Grants Commission, Islamabad.

9. Hussain, F. & I. Ilahi. 1991. Ecology and Vegetation of Lesser Himalayas. Jadoon      Printing Press, Peshawar.

10. Bellings, W.D. 1964. Plants and the Ecosystems. Wordsworth Publi. Cp. California.

11. Good, R., 1974. Geography of the Flowering Plants. 4th Edition Longman's London.

12. Odum, E.P., 1974. Fundamental of Ecology. W.B. Sunders & Co. Philadelphia.

13. Odum, E.P., 1983. Basic Ecology. W.B. Sunders International edition.
14. Odum, E.P., 1989. Ecology and Our Endangered Life Support System. Sauer Ass. Int. Pub. Massachussete.

15. Crawley, M.S. (Ed.) 1986. Plant Ecology. Blackwell Publications.

16. Moore, P.D. &S.B. Chapman. (Ed.) 1986. Methods in Plant Ecology. Blackwell      Publications.
M.Sc (FINAL)

PAPER VII

CELL BIOLOGY AND BIOMETRY

A.
Cell Biology

1. Introduction.

2. Prokaryotic and Eukaryotic Cells.

3. Ultra structure and function of cell organelles cytoskeleton (Microtubules and Microfilaments), Endoplasmic reticulum, Golgi complex, Mitochondria, Lysosomes, Ribosomes (80s, 70s, 55s), Plastids chloroplast), Nucleus, Nucleolus.

4. Plasma membrane and permeability: Membrane transport, receptor proteins and cell to cell interaction.

5. Chromosome: Morphology and molecular structure of prokaryotic and eukaryotic chromosomes. Significance of histones and high mobility protein in the packing of chromosome and gene expression.

6. Cell cycle.

7. Mitosis: General description of mitosis, Molecular organization and functional role of mitotic apparatus (Spindle, Kinetochore, Anaphasic movement, Cytokinesis).

8. Meiosis: Types of meiosis, the first meiotic division (leptonema, zygonema, pachynema, synaptonemal complex, diplomena, Diakinesis). Second meiotic division, Genetic consequences of meiosis, comparison of mitosis and meiosis.

B.
Biometry
1. Introduction and Scope: Definition, characteristics, importance and limitations, Population and samples.

2. Frequency distribution and Probabilities: Formation of frequency table from raw data, histograms, Application of probability to simple events.

3. Measures of Central Tendencies and Dispersions: Arithmetic mean, median, mode, range, variance and standard deviation, mean deviation, semi-interquartile range.

4. Standard Distributions: Binomial, Poison and Normal distributions, their properties and application.

5. Tests of significance:

Introduction

(a) c-Test: Basic ideas, testing goodness of fit to a ratio deduction from the normal curve.

(b) t-test: Basic ideas, confidence limits of means, significant difference of means.

(c) X2-test: Basic ideas, testing goodness of fit to a ratio, testing association (contingency table).

(d) F-Test: Introduction and application in analysis of variance, Multiple range tests.

6. Design of Experiment: Concept of design, principles of experiment, planning of an experiment, replication and randomization, Field plot technique, Layout and analysis of completely randomized and randomized complete block design, Latin square design, treatment comparison, factorial design.

7. Correlation and Linear Regression.

PRACTICALS

A.
Cell Biology
1. Cell structure in the staminal hair of Tradescantia.

2.  Microchemical detection of following in the section of the plant: Protein, carbohydrate, cellulose, cutin (subrin) pectin.

3. Mitosis: Smear preparation of onion roots.

4. Meiosis: Smear preparation from anthers of plants such as Avena, Onion, wheat, maize.

5. Testing fertility/viability of pollen grains of various plants.

6. Germination of pollen grains of various vascular plants.

B.
Biometry
1. Probability of simple events.

2. Data collection, arrangement of data in frequency tables.

3. Calculation of means from group and ungrouped data.

4. Calculation of variance and standard deviation from grouped and ungrouped data.

5. Binomial distribution.

6. t-Test.

7. Poison distribution.

8. X2-Test.

9. Analysis of variance – one factor design.

10. Analysis of variance – two factor design.

11. Analysis of variance – for Latin square.

12. Analysis of variance – for factorial experiments.

13. Correlation.

14. Linear Regression.

Books Recommended

1. De Robertis, E.P. and E.M.F. De Robertis. 1987. Cell and Molecular Biology, 8th Edition, Holt Lea Febiger, New York.

2. Darnell, Jr. J., H. Lodisch and D. Balimore. 1990. Molecular Cell Biology. Scientific American Inc. N.Y.

3. Alberts, B., D. Bray, J. Lewis, M.Raff, K., Roberts and J.D., Watson. 1994. Molecular Biology of the Cell, Garland Publishing Inc. N.Y.

4. Lodish, H., D. Baltimore, A. Berk, S.L. Zipursky, P.Matsudaira, J. Darnell, 1995. Molecular Biology of the Cell. Scientific American Books, W.H. Freeman and Company.

5. Swanson, C.P., T.Merz and W.J. Young, 1990. Cytogenetics: The Chromosome in Division, Inheritance and Evolution, Prentice Hall Inc.

6. Snedecor, G.W. and W.G. Cochran. 1980. Statistical Methods. The Iowa State University Press, USA.

7. Steel, R.G.D. and J.H. Torrie, 1981. Principles and Procedure of Statistics: A Biometrical Approach. McGraw Hill International Book Company.

8. Bailey, N.T.J., 1994. Statistical Methods in Biology. Cambridge University Press.

9. Clarke, G.M. and D. Cook. 1981. A Basic Course in Statistics. Edward Arnold.

10. Wonnacott, T.H. and R.J. Wonnacott. 1990. Introductory Statistics. John Wiley and Sons.

PAPER VIII

PLANT PHYSIOLOGY

1.
Water Relations

The soil plant atmosphere continuum: An overview, structure of water. Physio-chemical properties of water. Water in soil and its potential. Water in cell components. Absorption of water in plants (pathways and driving forces). Cell water relations terminology. Hofler diagram-analysis of change in turgor, water and osmotic potentials with changes in cell volume; Modulus of elasticity coefficient. Hydraulic conductivity. Methods for measurement of water, osmotic and turgor potentials, pressure chamber, psychrometry, pressure probe; Pressure/volume curve, various theories in relation to absorption and translocation of water in higher plants.

2.
Photosynthesis

History of photosynthesis, Nature and units of light. Determination of oxygenic and anoxygenic photosynthesis, ultrastructure of thylakoid vesicle. Various pigments and photosynthetic activity. Absorption and action spectra of different pigments. Mechanism of photosynthesis, Light absorption, charge separation or oxidation of water (Water oxidizing clock), electron and proton transport through thylakoid through protein-pigment complexes. Photophosphorylation and its mechanism; CO2 reduction (dark reactions), C3 pathway, C4 pathway and its different forms; CAM pathway, methods of measurement of photosynthesis.

3.
Respiration


Respiratory substrates, Respiratory Quotient. Synthesis of hexose sugars from reserve carbohydrates. Mechanism of respiration: Glycolysis, Oxidative decarboxylation, Krebs cycle. Electron transport system and oxidative phosphorylation. Aerobic and Anaerobic respiration. Energetics of respiration. Pentose phosphate pathway. Glyoxylate cycle; photorespiration; control of respiration; Factors affecting respiration, Cyanide-resistant respiration.

4.
Plant Mineral Nutrition

Inorganic composition of plant and soil. Absorption of mineral nutrients by roots mycorrhizae; Ion traffic into roots; The nature of membrane carriers, Channels and electrogenic pumps. Passive and active (primary and secondary) transports and their energetics (Role of ATPase pumps in ion transport); essential and beneficial elements and their functions. Deficiency symptoms in plants. Fertilizers and their significance in agriculture.

5.
Translocation of Food

Phloem transport, Methods of determining the kind of substances translocated in phloem. Theories of phloem translocation.

6.
Leaves and Atmosphere

Gaseous exchange, mechanism of stomatal movement (Photoactive, scotoactive, hydroactive, autonomous, passive and active movements), Factors affecting stomatal movement. Methods of measuring rate of transpiration.

7.
Plant Growth Substances

Natural and synthetic hormones. Bioassays, structure, biosynthesis, mode of action, movement and physiological effects of Auxins, Gibberellins, cytokinins, Abscisic acid, and ethylene. Introduction to polyamines.

8.
Photoperiodism

Classification of plants according to photoperiodic reaction; Photoperiodic induction; Locus of photoperiodic perception and dark periods in photoperiodism. Mechanism of photoperiodism, Rhythmic processes: Circadian movements. Phytochrome and its role in photoperiodism. The biological clocks.

9.
Vernalization

Vernalization, site of vernalization; dependence on temperature and duration of exposure; grafting experiments.

10.
Dormancy and Senescence

Causes of dormancy; seed dormancy, dormancy of vegetative organs. Methods of breaking dormoancy. Conditions of germination. Mobilization of reseves. Senescence and death; pattern of aging and death. Metabolic aspects of senescence. Abscission and its causes.

11.
Fruit and Seed Formation

Fruit and seed development, Fruit ripening, Post harvest changes.

12.
Plant Movements

The power of movements in plants. Nastic movements (hydronasty, thigmonasty, nyctinasty), hormones controlling nastic movements, thigmo and seismo- morphogenesis. Tropic movement: Mechanism of phototropism, gravitropism, and hydrotropism. Oscillatory and growth movements.

PRACTICALS

1. To investigate the preferential absorption of ions by corn seedling and potato slices.

2. To Determine Osmotic Potential of Massive Tissue by Freezing Point Depression method and by an osmometer.

3. To Investigate the Water Potential of a Plant Tissue by Dye Method and Water potential Apparatus.

4. To Determine the Volume of CO2 Evolved During Respiration by Plant Material.

5. To Determine the Amount of O2 Used by Respiring Plant Material and Study Their Light Absorption Properties.

6. To separate chlorophyll Pigments on Column Chromatogram, and by Spectrophotometer.

7. To Extract Anthocyanin and other Phenolic Pigments from Plant Material and Study Their Light Absorption Properties.

8. To Categorise C3 and C4 Plants Through Their Anatomical and Physiological Characters.

9. To regulate stomatal opening by Light of Different Colours and pH.

10. Determination of Effect of Temperature on Amylase Activity.

11. Demonstration of catalase activity.

12. Determination of K+ uptake by excised roots.

13. Measurement of water relation parameters by pressure/volume curve.

14. Measurement of stomatal conductance/leaf diffusive resistance.

15. Use of psychrometry for determination of water relation.

16. Extraction and separation of Auxin, ABA, GA3, and cytokinin.

Books Recommended

1. Taiz, L. and E. Zeiger, 1991. Plant Physiology. The Benjamin Cummings Publishing Company, Inc. California.

2. Bidwell, R.G.S. 1974. Plant Physiology. McMillan Press, London & New York.

3. Salisbary, F.B., Ross, C. 1978. Plant Physiology. Wordsworth Pub. Col. California.

4. Ting, P. Irwin, 1982. Plant Physiology. Addison Wesley Co. California, London.

5. Thomas, M., S.L. Ranson & J. A. Richardson. 1973. Plant Physiology. Longman.

6. Levitt, J. 1974. Introduction to Plant Physiology, C.V. Mosby Co. Saint Louis.

7. Ilahi, I. 1991. Plant Growth. University Grants Commission, Pakistan.

8. Wilkings, M.B. (ed.) 1984. Advanced Plant Physiology. Pitman, London.

PAPER IX

GENETICS

1.
Concepts of Genetics

(i)
Mendalian genetics.


(ii)
Incomplete dominance and co-dominace.


(iii)
Multiple alleles – ABO blood types and Rh factors alleles in human.


(iv)
Gene interaction and lethality.


(v)
Quantitative inheritance.


(vi)
Environmental effects and gene expression.

2.
Sex Determination and Sex Linkage in Diploid

(i)
Mechanism of sex determination.


(ii)
Sex differentiation.


(iii)
Sex linkage.

3.
Linkage, Crossing Over and Chromosome Mapping

(i)
Linkage.


(ii)
Linkage groups.


(iii)
Crossing over.


(iv)
Detection of linkage.


(v)
Coincidence and interference.


(vi)
Chromosome mapping.



a.
Two factor crosses.


b.
Three factor crosses.


c.
Ordered tetrads.


d.
Unordered tetrads.


e.
Somatic cell hybridization.


(vii)
Theories of crossing over.

4.
Recombination in Bacteria

(i)
Chromosomes of bacteria.


(ii)
Transformation.


(iii)
Transduction


(iv)
Conjugation


(v)
Episomes and plasmids

5.
Genetic Structure and Recombination in Viruses

(i)
Phage phenotypes.


(ii)
Virulent phages


(iii)
Temperate phages.

6.
Transposable Genetic Elements

(i)
Transposable elements in bacteria.


(ii)
Transposable elements in eukaryotes.


(iii)
Genetic and evolutionary significance of transposable elements.

7.
Gene Mutation

(i)
Spontaneous and induced mutations


(ii)
The molecular basis of mutation.


(iii)
Gene suppression


(iv)
Chemically induced mutations.


(v)
Practical applications of mutations.

8.
Gene Code

(i)
General nature of genetic code.


(ii)
Biochemistry of genetic code.


(iii)
Confirmation of genetic code.


(iv)
Chain termination triplets.

9.
Genetic Fine Structure

(i)
The Bar Locus


(ii)
Complex loci.


(iii)
Complementation loci


(iv)
The rII locus.

10.
Regulation of Gene Expression

(i)
Induction and repression in prokaryote.


(ii)
Inducible and repressible operons.


(iii)
Feed back inhibition.

11.
Recombination and DNA Repair

(i)
Aberrant segregation.


(ii)
Molecular basis of genetic recombination.


(iii)
DNA repair.

12.
Gene Manipulation

(i)
Restriction enzymes.


(ii)
The splicing of DNA.


(iii)
Plasmid vectors


(iv)
Cloning procedures.


(v)
Application of Gene manipulation.

13.
Chromosomal Aberrations

(i)
Variation in chromosome number.


(ii)
Variation in chromosome structure.

14.
Extranuclear Inheritance

(i)
Criteria for extra nuclear inheritance


(ii)
Cytoplasmic organelles (symbionts)


(iii)
Plasmid and tumor transformation.


(iv)
Cytoplasmic male sterility


(v)
Maternal effects.

15.
Population Genetics

(i)
Gene frequencies and equilibrium.


(ii)
Changes in gene frequencies.


(iii)
Inbreeding and heterosis.

PRACTICALS

A.
Numerical Problems

1. Problems related to transmission and distribution of genetic material;

a. Segregation.

b. Independent assortment.

c. Gene interaction.

2. Arrangement of Genetic Material:

a. Linkage and recombination.

b. Gene mapping in diploids.

c. Sex linkage.

d. Recombination in fungi

e. Recombination in bacteria.

f. Recombination in viruses.

g. Variation in chromosome number.

h. Variation in chromosome structure.

3.
Course of Genetic Material in Population
a. Gene frequencies, and equilibrium.

b. Changes in gene frequencies.

B.
Practicals
Blood Group and Rh Factor

2.
Drosophila



(i)
Culture techniques.



(ii)
Salivary Gland Chromosome.

3. Fungal Genetics: Saccharomyics; Culture techniques and study.

4. Studies on Variation in Maize ear size and Colour Variation.
5. Bacterial Genetics:
(i)
Bacterial Cultural techniques, Gram staining (E. coli, B. subtilis).

(ii)
Transformation.

(iii)
Conjugation.

Book Recommended

1. Strickberger, M.W. 1985. Genetics, Third Edition, McMillan Publishing, N.Y. Collier McMillan Publishers, London.

2. Gardner, E.J. and D.P. Snustand. Principles of Genetics. 8th Ed. John and Smistand: Wiley and Sons.

3. Brown, T.A. 1989. Genetics, A Molecular Approach. Van Nostrand Reinhold Int.

4. Smith-Keary, P.F. 1975. Genetics Structure and Function. McMillan Press Ltd.

5. Old, R.W. and S.B. Primoros. 1994. Principles of Gene Manipulation. University of California Press, USA.

6. Lewin, 1994. Gene. John Wiley and Sons.

7. Goodenough, U. 1984. Genetics. Saunders College Publishing, USA.

8. Maloy, S.R., Jr. J.E.Cronan, D. Freifelder. 1994. Microbial Genetics. Jones & Bartelet Publisher, Boston, London.

9. Franswoth, M.W., 1978. Genetics. Harper & Row Inc. London.

PAPER X

ENVIRONMENTAL BIOLOGY

1. The Environmental complex, Atmosphere Hydrosphere, Lithosphere, Biosphere, Ecosphere, Socio cultural Environment.

2. Ecosystem concept, Components of the ecosystem. Energy transformations in nature. Energy flow in ecosystems. Food chain, Food web, Food cycle, Trophic levels.

3. Man and balanced ecosystems. Human population explosion and its impact on ecosystems.

4. Environmental Pollution, Definition, Nature and scope. Kinds of pollution; air pollution and plant growth with respect to major phytotoxic atmospheric pollutants (sulphur dioxide, Nitrogen oxides, Smog and PAN).

5. Water pollution. Introduction; Sources of water pollution. Classification of water pollutants. Adverse effects of water pollutants. Prevention of water pollution.

6. Thermal pollution and noise pollution (Brief review).

7. Radiation pollution. Nuclear concepts and terminology. Comparative radio-sensitivity of organisms. Radiation effects at ecosystem level. The fate of radio nuclides in the environment. The fall out problem. Nuclear waste disposal.

8. Pesticides and Agrochemicals. Herbicides as plant poisons, Insecticides, Fungicides. Pesticides in combination. Impact of pesticides on ecosystem.

9. Environmental Crisis: Major causes and solutions. Ozone hole, Global warming and greenhouse effect. Acid rain, chemical and biological warfare.

PRACTICALS

1. Analysis of industrial waters and sewage waters for their following chemical characteristics: Soluble and total dissolved solids. pH, electrical conductivity. BOD, COD, Chlorides, Carbonates, Bicarbonates and Nitrates.

2. Analysis of soil affected by industrial effluents for its pH, EC (from extracts) water stable aggregates, water holding capacity and organic matter.

3. Studies on the distribution of organism in polluted and unpolluted waters.

4. Field observations on the sources and characteristics of various air pollutants.

5. Irradiation of seeds and study of the effects of seed irradiation on seed germination and early growth of plants.

6. Visits to industrial organizations to study their waste water disposal system.

Books Recommended

1. Odum, E.P., 1974. Fundamentals of Ecology, 3rd Ed. W.B. Saunders & CO, NBF.

2. Treshow, M., 1980. Environment and Plant Response. McGraw Hill Book Company, New York, USA.

3. Agrawal, K.C., 1987. Environmental Biology. Agro Botanical Publishers, India.

4. Nebel, B.J. and Kormondy, 1981. Environmental Science. Prentice hall Inc. New Jersey, USA.

5. Chhatwal, D.R., M.C. Mehra, M.Satake, T.K. Atyla, and Nagahiro, 1989. Encyclopedia of Environmental Pollution and its Control. Set of 6 vols. Anmol Publication, New Delhi, India.

6. Mason, C.F., 1996. Biology of Freshwater Pollution. 3rd Ed. Longman Group Limited.

7. Southwick, C.H. 1985. Global Ecology, Sinauer Associates Inc. Sunderland, Massachusetts, USA.

8. Billings, W.D., 1964. Plants and the Ecosystems. Wadsowrth Publ. Co. Belmont, California, USA.

9. Hussain, F., 1989. Field and Laboratory Manual of Plant Ecology. University commission, Islamabad. 

10. Hussain, F. & I. Ilahi, 1990. Ecology and Vegetation of Lesser Himalayas. Jadoon Printing Press, Peshawar.

11. Environmental Problems of Pakistan, Government of Pakistan.

12. National conservation Strategy of Pakistan. Government of Pakistan.

13. Environmental Profile of Pakistan 1980 Government of Pakistan.

14. Odum, E.P., 1974. Fundamental of Ecology. W.B. Saunders Publications.

15. Odum, E.P., 1983. Basic Ecology, W.B. Saunders International Edition.

16. Odum, E.P., 1989. Ecology and Our Endangered Life Support System. Saunders International Edition.

17. Crawley, M.Sc. (Ed)., 1986. Plant Ecology, Blackwell Sci. Publications.

PAPER XI

MEDICINAL PLANTS AND ECONOMIC BOTANY

1.
Medicinal Plants

Definition of Pharmacognosy, drug, crude drug, official and unofficial drugs. Cultivation, collection, curing, drying, preservation, evaluation and classification of drugs. Therapeutic classes of drugs.


Detail study of the following medicinal plants giving them synonyms, botanical origin, local names, distribution of plants, method of cultivation, macroscopical characteristics and microscopical characteristics of the drugs (histology and powdered drug of the part used). Chemical constituents, uses and adulterants with special reference to species growing in Pakistan. Ethnopharmacognosy of the medicinal plants.

Gymnosperms


Ephedra (Ephedra Sp.) Ephedraceae.

Angiosperms

(a)
Dicotyledons

(i)
Aconite (Root)
Acontitum napellus, Family – Ranunculaceae)


(ii)
Mandrake (Rhizome)
(Podophyllum peltatum, Family – Podophyllaceae)


(iii)
Opium


(Papaver somniferum, Family – Papaveraceae).


(iv)
Liquorice (Rhizome)
(Glycyrhriza glabra, Family – Papaveraceae)


(v)
Gum acacia (Gum)
(Acacia senegal, Family – Mimosaceae).


(vi)
Senna (Leaflet)
(Cassia angustifolia, Family Caesalpinaceae)


(vii)
Linseed (Seed)
(Linum usitatissimum, Family Linaceae).


(viii)
Fennel (Fruit)

(Foeniculum vulgare, Family Apiaceae)


(ix)
Rauwolfia (Rhizome)
(Rauwolfia serpentina, Family Apocynaceae).


(x)
Mentha (Leaf) peppermint (Mentha piperita,Family Lamiaceae).


(xi)
Atropa (Root & Leaf)
(Atropa belladonna, Family Solanaceae).


(xii)
Stramonium (Leaf)
(Datura stramonium, Family Solanaceae).


(xiii)
Henbane (Leaf)
(Hyocyamus niger, Family Solanaceae).


(xiv)
Foxglove (Leaf)
(Digitalis purpurea, Family Scrophulariaceae).


(xv)
Valerian (Rhizome)
(Valeriana officinalis, Family Valerianaceae).


(xvi)
Cinchonca (Bark) 
(Cinchona succirubra, Family Valerianaceae).


(xvii)
Santonica (Florets)
(Artemisia kurramensis, Family Asteraceae).

(b)
Moncotyledons

(i)
Colchicum (Corm)
(Colchicum autumnale, Family Liliaceae)


(ii)
Zingiber (Rhizome)
(Zingiber officinale, Family Zingiberaceae)

(c)
Fungi

(i)
Ergot
(Claviceps purpurea, Family Cavicipitaceae)

2.
ECONOMIC BOTANY

The study of classification, agronomy and varieties of the following crops with reference to Pakistan.


Wheat, maize, tobacco, sugar cane, rice and cotton.

Books Recommended

1. Tyler, V.E.L.R. Brady & E.P. Clayse. 1970. Pharmacognosy. 6th Ed. Leimption London.

2. Trease, G.E. & W.C. Evans. 1985. Pharmacognosy. 12 Ed. English Language Soc. Baillere Tindall.

3. Wallis, T.E. 1981. A Textbook of Pharmacognosy. J. & A. Churchill Ltd. Glousester Palace, W.I. London.

4. Youngkin, H.W. 1950. A Textbook of Pharmacognosy. The Blackistan Co. Toronto Philadelphia.

5. Jain, S.K. 1987. A Manual of Ethnobotany. Scientific Publisher Johdpur, India.

6. Jain, S.K. 1991. Contribution to Ethnobotany of India. Scientific Publisher, Jodhpur, India.

PRACTICALS

1. Microscopical characters of the drugs.

2. Microscopical characters of the drugs (T.S of the part used, powdered drugs).

3. Properties of gums.

4. Properties of different oils studied in theory.

5. Identification tests for starch, Ca. Oxalate etc.

6. Volatile and fixed oils, tannin, mucilage etc.

Note: The students are required to submit collection at least 30 medicinal plants 

PAPER XII

SPECIAL OPTIONAL PAPERS OR RESEARCH THESIS

OPTIONAL-A

CROP PHYSIOLOGY

1. Recent concept in permeability.

2. Structure and chemistry of plastids and pigments.

3. Recent concepts of RNA, DNA and protein synthesis.

4. Physiology of special organisms, reproduction.

5. Physiology of plant distribution and communities.

6. Biological clocks.

7. Phytohormones and their application in agriculture.

Book Recommended

1. Bidwel, R.G., Plant Physiology and Physiology of Plant Hormones.

2. Moore, T.C. Biochemistry. Annual reviews of plant physiology, Encyclopedia of plant Physiology.

OPTIONAL-B

SALINITY AND WATER LOGGING

(A)
Salinity

Origin of saline and sodic soils; Measurement of salinity and sodicity; Classification of saline and sodic soils, inter-relations of water logging and salinity. Effects of soil salinity and alkalinity on plant growth; (1)  Osmotic effect; (2) Specific ion effect, (3) Nutritional imbalance. Quality of irrigation water; Classification of irrigation water from view point of its quality; Management and reclamation of saline and sodic soils; Mechanism of salt tolerance; methods of increasing salt tolerance in plants. Biotic approach and genetic engineering for improvement of salt tolerance in crops. Extent of salinity in Pakistan.

(B)
Water logging

Origin of water logging; Physical and chemical changes in soil as a result of water logging; Measrement of soil redox potential, iron and manganese relations in water logged soils; Adaptations of plants to water logging. Mechanism of water logging tolerance in plants. Extent of water logging in Pakistan.

Practicals

1. Measurement of electrical conductivity of soil saturation extract.

2. Measurement of cation-exchange capacity of soil.

3. Determination of the amounts of soluble calcium.

4. Calculation of exchangeable sodium percentage of soil from its sodium adsorption ratio.

5. Determination of the amounts of chlorides and sulphates in a soil saturation extract.

6. Analysis of irrigation water for the following: Electrical Conductivity, sodium adsorption Ratio, chlorides, sulphates, carbonates, bicarbonates, total dissolved salts, nitrates fluorides, iron and silica.

7. Classification of irrigation water from the viewpoint of its salinity and sodium hazard.

8. Effects of salinised media on seed germination of seed of different crop plants.

9. Experimental investigation to test the salt tolerance of difference crop plants.

10. Quantitative studies of halophytes in the field.

11. Measurement of pH and EC of a waterlogged soil.

12. Field trips to saline and water logged areas of Pakistan.

Books Recommended

1. Richards, L.A. (ed) 1954. Diagnosis and Improvement of Saline and Alkali Soils Handbook 60, USDA, Washington, D.C.

2. Chapman, V.J., 1971. Salt Marshes and Salt Deserts of the World.

3. Waisel Y., 1972. Biology of Halophytes.

4. UNESCO, 1973. Irrigation Drainage and Salinity.

5. Armstrong, W., 1973. Water-logged Soils. In Environment and Plant Ecology (Etherington, J.R.) John Wiley and Sons, London.

6. FAO, 1975. Quality of Water in Agriculture. Bulletin 29, Irrigation and Drainage Series.

X.
Allergens

Different type of allergens. Plants causing various types of allergies.

XI.
Poisonous Plants

Higher plants, Fungi.

XII
To study the following drugs in detail with special reference to the species of Pakistan.

(i) Wood of Sandal.

(ii) Bark of Pomegranate.

(iii) Flower of saffron.

(iv) Seed of Croton and Nux vomica.

Books Recommended

1. Baquar, S.R., 1989. Medicinal & Poisonous Plants of Pakistan. 1st Ed. Prints Karachi.

2. Tyler, V.E., L.R. Brady & E.P. Clause, 1970.

3. Tease, G.E. and W.C. Evans, 1985. Pharmacognosy. 12th Ed. English Language Society Baillere Tindoll.

4. Wallis, T.E. 1981. A Textbook of Pharmacognosy. J. & A. Churchill Ltd. Gloucester Palace, W.I. London.

5. Younkin, H.W., 1950. Textbook of Pharmacognosy. The Blackistan Co. Toronto Philadelphia.

PRACTICALS
1. Tests for Starch, Cellulose. Properties of gums. Extraction of mucilage, Swelling factor.

2. Extraction of glycoside, Tannin, Fixed oil, Volatile oils, Alkaloids. Macro and Microscopic Studies of Sandal, Pomegranate Bark, Saffron flower and croton seeds.

3. Students are required to submit 30 medicinal plants with brief notes on their medicinal properties.

OPIONAL D

PLANT PATHOLOGY

1. The importance of plant disease.

2. The nature and classification of plant diseases.

3. Causes of plant disease.

4. The nature and classification of plant pathogens.

5. Growth and reproduction of plant pathogens.

6. Pathogenesis-I, The parasite in Relationship with its host.

7. Pathogenesis-II. Resistance and susceptibility.

8. The production and liberation of inoculums.

9. The dissemination of plant pathogens.

10. The phenomena of infection.

11. The effect of environment and nutrition on disease development.

12. Detailed study of the following plants diseases. Black rot of crucifers, Bacterial will of cucurbits, damping off caused by Pythium sp. Late Blight of potato and tomato, white rust of crucifers, downy mildew of cereals and grasses, corn smut, loose smut of Barley, Bunt, or stinking smut of wheat, black stem rust of wheat, white heart rot of deciduous trees. Tobacco Mosaic.

13. Diseases in transit and storage.

14. The principles of the control of plant disease: Quarantines, Eradication campaigns, and International Plant Protection, Cultural practices in disease control, Chemical control and resistant varieties.

Book Recommended

1. Principles of Pathology of E.C. Stakman and J.G. Harrar.

2. Plant Pathology by J.C. Walker.

3. Plant Pathology by E.J. Butler and S.G. Jones.

4. Principles of Plant Infection of E. Gaumann.

5. Fungi and Plant disease by Mundkar.

6. Fungi of Pakistan by Sultan Ahmed. Part I and II.

7. Principles of Plant Pathology by J.G. Manners.

8. Introduction to Plant Diseases by G.B. Lucas and C.L. Campbell.

Books Recommended

1. Senders, F.E., B. Mosse and P.B. Tinker (ed), 1975. Endomycorrhiza. Academic Press New York.

2. Harley, J.L. and S.E. Smith, 1983. Mycorrhizal Symbiosis.

3. Cook, R. 1977. The Biology of Symbiotic Fungi. John Wiley and Sons, New York.

4. Marks, G.G. and T.T. Kozolowski, 1973. Ectomycorrhizae: Their Ecology and Physiology. Academic Press New York.

5. Atkinson, D., K.K.S. Bhat, M.P. Coutts, P.A. Mason and D.J. Rad 1983. Tree Root Systems and Their Mycorrhizas. Martinus Niijhoff/Dr. W. Junk Publishers, The Haque.

6. Read, D.J. 1983. The Biology of Mycorrhiza in Ericalrs (Review paper). Canadian Journal of Botany, 61(3): 985-1004.

7. Allan, M.E. 1991. The Ecology of Mycorrhizae. Cambridge University Press, Cambridge.

8. Schenck, N.C. (Ed.) 1982. Methods and Principles of Mycorrhizal Research. The American Phyto-pathological Society, St. Paul. Minnesota.

OPTIONAL F

PLANT NUTRITION AND SOIL FERTILITY

1. Introduction, Scope and history of mineral plant nutrition.

2. The inorganic components of plants; Water; dry matter, mineral competition; Essential and other mineral elements, macronutrient and micronutrient elements; Comparative elemental requirements of higher plants; Deficiencies and tissue analysis: Deficiency symptoms of individual elements.

3. The media of plant nutrition. The variety of nutrient media: Soil; solution culture; Chemical composition of nutrient solutions; Modified solution culture; Culture solutions compared with soil solutions.

4. The acquisition of nitrogen. Absorption of nitrate and ammonium ions; Nitrogen fixation. Physiology of formation of root nodules. Physiology of symbiotic nitrogen fixation.

5. Mineral metabolism. The functions of nutrients, nutrient elements as constituents of metabolites and complexes. Nutrient elements as activators, cofactors or regulators of enzymes, nutrient elements in physiological processes.

6. Ecological aspects of plant nutrition. Phenotypic plasticity. The concept of the ecotype. Role of mineral elements in plant ecology. Interplay between plants and their mineral media.

7. Soil fertility evaluation.

8. Soil and fertilizer NPK Ca, Mg, S and trace elements.

9. Liming and use of Gypsum.

10. Fertilizers and efficient use of water.

PRACTICALS

1. Sand and water culture methods.

2. Study of deficiency symptoms and micronutrient elements.

3. Phenotypic adaptations of plants to nutrients, deficiency and methods of growth analysis.

4. Plant tissue analysis for principle inorganic ions.

5. Determination of P, Ca and Mg content of soil.

6. Preparation of fertilizer mixtures.

7. Determination of total water requirement of a crop by using climatic data (Blaney and criddle formula will be used).

8. Preparation of standard acid, alkali and indicator solutions.

Books Recommended

1. Epstein, F. 1972. Mineral Nutrition of Plants. Principles and Perspectives. John Wiley and Sons, Inc.

2. Treshow, M. 1970. Environment and Plant Response, McGraw Hill.

3. Wallace, T. 1961. The diagnosis of Mineral Deficiencies in Plants. Her Majesty’s, Office, London.

4. Tisdale, S. and W. Nelson, 1975. Soil Fertility and Fertilizers. 3rd Mchillans.

OPTIONAL G

MICROBIOLOGY


History of Microbiology. Origin of Micro-organisms. Classification of bateria. Ultra structure of bacterial cell; Reproduction in bacteria. Natural distribution of micro-organisms. 


Isolation methods for obtaining pure cultures of bacteria. Morphology of bacteria. Simple and differential stains. Microscopic methods for the study of bacteria, light microscope.


Bacterial growth, growth curves. Growth on soil media and liquid media. Batch and continuous cultures; nutritional requirements of bacteria. Such as carbon, N2, vitamins, amino acids, purines and pyridines, etc. Effect of temperature pH, Oxygen. Surface tension, Osmotic pressure, nutrition. Ultraviolet radiation on the growth of bacteria.


Metabolic pathways in bacteria, Tricarboxylic acid cycle, Pentose phosphate pathway, etc; yeast alcohol Fermentation. Bacterial alcohol fermentation. Bacterial alcohol fermentation. Catabolic re-oppression and feed back inhibition.


Introduction to immunology. Specific and non-specific immunity. Immunization in the prevention and treatment of infection. Allergy and other forms of sensitivity. Serological tests such as agglutination. Haemagglutination. Neutralization, Complement fixation etc.


Microbiology of water, foods mild and dairy products, air and soil. Some important bacterial genera and diseases, mycobacterium (TB) brucella (Brucellosis), shigella (Shigellosis), Salmonella (salmonellosis), streptococci (septic sore throat), staphylococci (mylitis), pasterella (pasterrlellosis), vibrio (vibriosis). Industrial application of bacteria.


General characteristics of viruses, Multiplication and chemical composition of viruses; techniques for the cultivation of viruses viral diseases such as, polio, rabies, influenza, mumps, measles. Bacteriophages.

PRACTICALS

1. Preparation and sterilization of culture media, solid media, semi-solid media, liquid media.

2. Inoculation techniques for bacterial isolation.

3. Gram staining; acid fast staining; capsule and spore staining.

4. Isolation of bacteria from throat, faces, pus, urine.

5. Enumeration of the number of bacteria from water, air, soil, foods.

6. Growth of bacteria in batch culture.

7. Influence of temperature, pH, and carbon source on the growth of bacteria in batch cultures.

8. Growth in continuous culture.

9. Slide and tube agglutination tests.

10. Bacteriaphage isolation.

Books Recommended

1. Burdons and Williams 1980. Microbiology. 6th Ed. MacMillan Company, Textbook.

2. Fundamental of Microbiology. Frobisher, Hindsdall, Crabtre, Goodheart. Textbook, Topan Company, Tokyo, Japan, 9th Edition.

3. Anderson and C.V. Sobieski, 1980. Introduction to Microbiology. Mosby Company, Textbook St. Louis, Toronto, London.

4. Paul Edmonds, 1978. Microbiology. MacMillan Publishing Company, New York.

5. Alice Lorrance Smith, C.V. Microbes. Mosby Company, London.

6. A.J. Salle, Laboratory Manual of Fundamental Principles of Bacteriology. 7th Ed. McGraw Hill Book Co.

7. Color Atlas and Textbook of Diagnositic Microbiiology, Koneman, Allen, Sommers. J.B. Lippincott Company, 1979.

8. B. Ailey and Scott, 1979. Diagnostic Microbiology, Koneman, Allen, Sommers; J.B. Lippincott Company, 1979.

9. Topleys and Wilson’s Principles of Bacteriology. Virology and Immunology. Wilson and Miles, Butler and Tomer Ltd., 1975.

10. Bergey’s Manual of Bacteriology, 1978.

11. Cruickshank, et al., Medical Microbiology, Churchill Livingston, Edinburgh.

12. Viruses of vertebrates, The Williams and Wilkins Co. Baltimore, Maryland.

OPTIONAL H

ENVIRONMENTAL BACTERIOLOGY

1. Introduction.

2. Methods of Microbiology: Pure culture techniques, sterilization, culture media, selective media, light microscopy, electron microscopy.

3. Bacterial morphology, cell structure and reproduction.

4. Bacterial growth.

5. Basis of classification and major groups of bacteria.

6. Effects of environmental factors on bacterial growth.

7. Microbial transport of toxic metals.

8. Molecular approaches to environmental management.

9. Bioremediation of organic contaminants in subsurface.

10. The importance of genetic exchange in degradation of xenobiotic chemicals.

PRACTICALS

1. Staining techniques: Simple staining, negative staining, gram stain, acid-fast stain, spore stain, capsule stain.

2. Cultural techniques: Culture transfer techniques’ isolation of pure cultures, cultural characteristics of bacteria, serial dilution-agar plating procedures to quantitative viable cells.

3. Cultivation of Bacteria: Nutritional requirement, routine and selective media effect of temperature and pH on the growth of bacteria, bacterial growth curves.

4. Biochemical activity: Starch hydrolysis, Casein Bacteri; hydrolysis of test, oxidase, indole production test, nitrate reduction test, catalase test, oxidase test.

5. Spray plate technique for testing the degradation ability of bacteria.

6. Bioremediation from culture by metal resistant bacteria.

Books Recommended

1. R.Mitchell, 1992. Environmental Microbiology, Wiley-Liss, A. John Wiley and Sos, Inc. Publication.

2. R.Y. Stainier, J.L. Ingraham, M.L. Wheelis, P.R. Painter, 1992. General Microbiology, 5th Ed. Macmillan Education Ltd.

3. W.A. Volk, 1992. Basic Microbiology. 7th Ed. Harper Collin Publishers.

4. M.J. Pelczar, E.C.S., Chan, N.R. Krieg, 1986. Microbiology. 5th Ed. McGraw Hill.

5. C. Edwards, 1990. Microbiology of Extreme Environments. (Environmental Biotechnology) McGraw Hill.

6. R.Mitchell, 1990. New Concepts in Environmental Microbiology. Alan R. Liss.

7. G.S. Sayler, R. Fox, J.W. Blackburn, 1991. Environmental Biotechnology for Waste Treatment, Plenum Publ. Corp.

8. T.R. Johnson and C.L. Case, 1992. Laboratory Experiments in Microbiology, 3rd Ed. The Benjamin/Cummings, Publishing Company Inc.

9. J.G. Cappuccino and N. Sherman, 1992. Microbiology, A. Laboratory Manual, 3ard Ed. The Banjamin/Cummings Publishing Company Inc.

10. J.G. Holt, N.R. Kuleg, P.H.A. Sneath, J.T. Staley and S.T. Williams, 1994. Bergey’s Manual of Determinative Bacteriology. Ninth Ed. William and Wilkins.

OPTIONAL: GENE MANIPULATION

Basic Techniques

1.
Introduction , Agarose gel electrophoresis, Southern ( Northern and Western blotting), Transformation of E. Coli. Transformation of other organism.

2.
Cutting and joining DNA molecules. Cutting DNA molecules, Host-controlled restriction and modification., Nomenclature. Target sites. Mehcanical shearing of DNA. Joining DNA molecules, DNA ligase, Double-linkers, Adopters, homopolymer tailing.

Cloning E. Coli.
3.
Plasmids as cloning vehicles. Basic properties of plasmids, Desirble properties of plasmid cloning vehicles. Usefulness of ‘natural’ plasmids as cloning vehicles, pSC101, pBR322, low copy number plasmid vectors.

4.
Bacteriophage and cosmid vectors of E.Coli, DNA cloning with single stranded DNA vectirs, filamentous phage vectors, M!#.

5.
Site-directed mutagenesis.

6.
Analyzing DNA sequences.

7.
Cloning strategies, Genomic DNA libraries, chromosome walking, cDNA cloning.

8.
Recombinant selection and screeing. Genetic methods, Immunochemical methods, Nucleic acid hybridization methods.

9.
Expression in E.Coli  of cloned DNA molecules. The effect of plasmid copy number, plasmid stability.

10.
Applications of recombinant DNA technology.

PRACTICALS:

1.
E. Coli culture and growth curve.

2.
Tranformation of plasmid DNA to E. coli.

3.
Conjugation.

4.
Extration of plasmid DNA 

5.
Gel electrophoresis. Detection of plasmid DNA on gel electrophoresis.

6.
Po

4.
Extraction of plasmid DNA.

5.
Gel electrophoresis. Detection of plasmid DNA on gel electrophoresis.

6.
Polyaccrylamide gel electrophoresis. Detection of bacterial protein.

Books Recommended

1. R.W. Old and S.B. Primrose, 1994. Principles of Gene Manipulation. An Introduction to Genetic Engineering. 4th Ed. Blackwell Scientific Publication.

2. K.G. Hardy, 1993. Plasmid A Practical Approach, IRL Press at Oxford University Press.

3. D.M. Glover, 1985. DNA Cloning, A Practical Approach. Vols. I, II & III, IRL Press.

4. J. Sambrook, E.F. Fritsch and T. Maniatis, 1989. Molecular Cloning, A Laboratory Manual. 2nd Ed. Cold Spring Harbor Laboratory Press.

5. T.A. Brown, 1993. Gene Cloning, An Introduction. Second Ed. Chapman-Hall.

6. Nicholl, D.S.T. 1994. An Introduction to Genetic Engineering. Cambridge University Press.

7. Thro, E., 1993. Genetic Engineering. Shaping the Material of Life, Facts on File, New York.

8. Williamson, R. 1993. Genetic Engineering. (Vol. I-IV) Academic Press.

OPTIONAL-J

PLANT BIOTECHNOLOGY

1. Introduction: Plant cell culture, vector construction, transformation.

2. Crop Productivity:

a. Isolation and yield of protoplast.

b. Clonal multiplication, through shoot apical meristem and root tip 

c. Conservation of germplasm.

d. Somatic embryogenesis

e. Somaclonal variations.

f. Regeneration of haploids.

3. Crop Protection:

a. Biopesticids for use in agriculture and health sector.

b. Control of viral diseases through in vitro cultures.

c. Microbial biotechnology for detoxification of industrial effluents and pesticides waste.

4. Bioconversion:

a. Lignocelluloses biotechnology.

b. Recycling of cellulosic waste.

c. Microbial protein production.

d. Fermentation.

PRACTICALS


Experiments pertaining to plant cell cultures, protoplast isolation, transformation, chemical and agrobacterium mediated and some bioconversions.

Books Recommended

1. Old, R.W. & S.B. Primrose, 1985. Principles of Gene Manipulation. Blackwell Scientific Publications.

2. Gelvin S.B. & R.A. Schilperoot (Ed), 1988. Plant Molecular Biology, Manual, Kluwer Academic Publications.

3. Withrs, L.A. & P.T. Alderson (Ed), 1986. Plant Tissue Culture and it’s Agricultural Applications, Butterworths.

4. Reinert, J. & Y.P.S. Bajaj, 1988. Plant Cell Tissue and Organ Cultgure. Springer Veriage.

5. Subra, N.S., Rao, C.Balagopalan, S.V. Ramakrishnes (Ed.) 1992. New Trends in Biotechnology, Oxford & IBH Publishing Co.

6. Commercial Biotechnology, 1984. An International Analysis. Elsevier Science Publisher.

OPTIONAL-K

PLANT TISSUE CULTURE AND ITS APPLICATION

Nutritional Media: Nutritional Media physical environment, general medium and glassware suitable for crop and woody plant cultures.

Cell culture: Callus induction, its differentiation and plantlet regeneration. Cytodiffrentiation in cells in culture.

Temperature: Effect low, optimum & high temperature on tissue culture, growth, organogenesis etc.

Vitrification: Morphological, physiological and ecological aspects. Events leading to vitrification, remedies.

Clonal propagation: Testing and development of genetically engineered plants. General considerations. Potential genetic gains through tissue culture.

Hardening: Acclimatization of regenerated plants, composition of soil (soil compost preparation). Development of containers for tender plants.

Learning Objectives:


Learning objections are to train students in the various fields of tissue culture, such as;

(i) Callus induction and its differentiation in different explants (e.g., stem, roots, (vs etc).

(ii) Meristem culture for virus elimination and micropropagation.

(iii) Embayo, auther, ovule culture etc.

(iv) Protoplast isolation & somatic hybridization.

Outcome:


Through tissue culture students shall be able to;

(i) Produce virus free plants by the use of meristem culture.

(ii) Micropropagate economically important plants, in a short time.

(iii) Produce somatic hybrids (New varieties) through protoplast culture.

(iv) Can establish their own tissue culture lab.

PLANT TISSUE CULTURE AND ITS APPLICATIONS PRACTICAL\


Preparation of media and sterilization. Selection and culture of explants. Glassware and inoculation of crop and tree species. Tissue and organ culture of a tree species. Tissue and organ culture of a crop species. Study of cytodifferentiation. Study of vitrification. Shoot culture. Browning in tree species and its remedies. Culture of a monocost and dicot species.

Book Readings

Bhojwani, S.S. and M.K. Razdan. 2004. Plant Tissue Culture: Theory and Practice, A Revised Edition.

Bonga, J.M. and D.J. Durzan, 1987. Cell and Tissue Culture in Forestry. Vols. 1,2 & 3.

Chopra, V.L. V.S. Malik & S.R. Bhat, 2000. Applied Biotechnology, Oxford IBH Publishers, New Delhi.

Thorpe, T.A. 1981. Plant Tissue Culture Methods and its Applications in Agriculture.

Evans, Sharp, Ammirato and Yamaada. 1983-86. Handbook of Plant Cell Culture. Volumes 1-4.

Dodds, J.H. and L.W.Robert, 1982. Experiments in Plant Tissue Culture.

Natesh, S., V.L. Chopra & S.Ramachandran, 1987. Biotechnology in Agriculture.

Ignacimutu, S., 1997. Plant Biotechnology. Oxford IBH Publisher, N.Delhi.

Gamborg, O.L. 1995. Plant Cell, Tissue and Organ Culture. Springer-Verlag.

Bajaj, Y.P.S. 1997. Biotechnology in Agriculture and Forestry.

Raychaudhuri, S.P. & K. Maramorosch (ed) 1999.

Oxford & IBH Publishing, New Delhi.

M.Sc (FINAL)

PAPER VII

CELL BIOLOGY AND BIOMETRY

A.
Cell Biology

9. Introduction.

10. Prokaryotic and Eukaryotic Cells.

11. Ultra structure and function of cell organelles cytoskeleton (Microtubules and Microfilaments), Endoplasmic reticulum, Golgi complex, Mitochondria, Lysosomes, Ribosomes (80s, 70s, 55s), Plastids chloroplast), Nucleus, Nucleolus.

12. Plasma membrane and permeability: Membrane transport, receptor proteins and cell to cell interaction.

13. Chromosome: Morphology and molecular structure of prokaryotic and eukaryotic chromosomes. Significance of histones and high mobility protein in the packing of chromosome and gene expression.

14. Cell cycle.

15. Mitosis: General description of mitosis, Molecular organization and functional role of mitotic apparatus (Spindle, Kinetochore, Anaphasic movement, Cytokinesis).

16. Meiosis: Types of meiosis, the first meiotic division (leptonema, zygonema, pachynema, synaptonemal complex, diplomena, Diakinesis). Second meiotic division, Genetic consequences of meiosis, comparison of mitosis and meiosis.

B.
Biometry
8. Introduction and Scope: Definition, characteristics, importance and limitations, Population and samples.

9. Frequency distribution and Probabilities: Formation of frequency table from raw data, histograms, Application of probability to simple events.

10. Measures of Central Tendencies and Dispersions: Arithmetic mean, median, mode, range, variance and standard deviation, mean deviation, semi-interquartile range.

11. Standard Distributions: Binomial, Poison and Normal distributions, their properties and application.

12. Tests of significance:

Introduction

(a) c-Test: Basic ideas, testing goodness of fit to a ratio deduction from the normal curve.

(b) t-test: Basic ideas, confidence limits of means, significant difference of means.

(c) X2-test: Basic ideas, testing goodness of fit to a ratio, testing association (contingency table).

(d) F-Test: Introduction and application in analysis of variance, Multiple range tests.

13. Design of Experiment: Concept of design, principles of experiment, planning of an experiment, replication and randomization, Field plot technique, Layout and analysis of completely randomized and randomized complete block design, Latin square design, treatment comparison, factorial design.

14. Correlation and Linear Regression.

PRACTICALS

A.
Cell Biology
7. Cell structure in the staminal hair of Tradescantia.

8.  Microchemical detection of following in the section of the plant: Protein, carbohydrate, cellulose, cutin (subrin) pectin.

9. Mitosis: Smear preparation of onion roots.

10. Meiosis: Smear preparation from anthers of plants such as Avena, Onion, wheat, maize.

11. Testing fertility/viability of pollen grains of various plants.

12. Germination of pollen grains of various vascular plants.

B.
Biometry
15. Probability of simple events.

16. Data collection, arrangement of data in frequency tables.

17. Calculation of means from group and ungrouped data.

18. Calculation of variance and standard deviation from grouped and ungrouped data.

19. Binomial distribution.

20. t-Test.

21. Poison distribution.

22. X2-Test.

23. Analysis of variance – one factor design.

24. Analysis of variance – two factor design.

25. Analysis of variance – for Latin square.

26. Analysis of variance – for factorial experiments.

27. Correlation.

28. Linear Regression.

Books Recommended

11. De Robertis, E.P. and E.M.F. De Robertis. 1987. Cell and Molecular Biology, 8th Edition, Holt Lea Febiger, New York.

12. Darnell, Jr. J., H. Lodisch and D. Balimore. 1990. Molecular Cell Biology. Scientific American Inc. N.Y.

13. Alberts, B., D. Bray, J. Lewis, M.Raff, K., Roberts and J.D., Watson. 1994. Molecular Biology of the Cell, Garland Publishing Inc. N.Y.

14. Lodish, H., D. Baltimore, A. Berk, S.L. Zipursky, P.Matsudaira, J. Darnell, 1995. Molecular Biology of the Cell. Scientific American Books, W.H. Freeman and Company.

15. Swanson, C.P., T.Merz and W.J. Young, 1990. Cytogenetics: The Chromosome in Division, Inheritance and Evolution, Prentice Hall Inc.

16. Snedecor, G.W. and W.G. Cochran. 1980. Statistical Methods. The Iowa State University Press, USA.

17. Steel, R.G.D. and J.H. Torrie, 1981. Principles and Procedure of Statistics: A Biometrical Approach. McGraw Hill International Book Company.

18. Bailey, N.T.J., 1994. Statistical Methods in Biology. Cambridge University Press.

19. Clarke, G.M. and D. Cook. 1981. A Basic Course in Statistics. Edward Arnold.

20. Wonnacott, T.H. and R.J. Wonnacott. 1990. Introductory Statistics. John Wiley and Sons.

PAPER VIII

PLANT PHYSIOLOGY

1.
Water Relations

The soil plant atmosphere continuum: An overview, structure of water. Physio-chemical properties of water. Water in soil and its potential. Water in cell components. Absorption of water in plants (pathways and driving forces). Cell water relations terminology. Hofler diagram-analysis of change in turgor, water and osmotic potentials with changes in cell volume; Modulus of elasticity coefficient. Hydraulic conductivity. Methods for measurement of water, osmotic and turgor potentials, pressure chamber, psychrometry, pressure probe; Pressure/volume curve, various theories in relation to absorption and translocation of water in higher plants.

2.
Photosynthesis

History of photosynthesis, Nature and units of light. Determination of oxygenic and anoxygenic photosynthesis, ultrastructure of thylakoid vesicle. Various pigments and photosynthetic activity. Absorption and action spectra of different pigments. Mechanism of photosynthesis, Light absorption, charge separation or oxidation of water (Water oxidizing clock), electron and proton transport through thylakoid through protein-pigment complexes. Photophosphorylation and its mechanism; CO2 reduction (dark reactions), C3 pathway, C4 pathway and its different forms; CAM pathway, methods of measurement of photosynthesis.

3.
Respiration


Respiratory substrates, Respiratory Quotient. Synthesis of hexose sugars from reserve carbohydrates. Mechanism of respiration: Glycolysis, Oxidative decarboxylation, Krebs cycle. Electron transport system and oxidative phosphorylation. Aerobic and Anaerobic respiration. Energetics of respiration. Pentose phosphate pathway. Glyoxylate cycle; photorespiration; control of respiration; Factors affecting respiration, Cyanide-resistant respiration.

4.
Plant Mineral Nutrition

Inorganic composition of plant and soil. Absorption of mineral nutrients by roots mycorrhizae; Ion traffic into roots; The nature of membrane carriers, Channels and electrogenic pumps. Passive and active (primary and secondary) transports and their energetics (Role of ATPase pumps in ion transport); essential and beneficial elements and their functions. Deficiency symptoms in plants. Fertilizers and their significance in agriculture.

5.
Translocation of Food

Phloem transport, Methods of determining the kind of substances translocated in phloem. Theories of phloem translocation.

6.
Leaves and Atmosphere

Gaseous exchange, mechanism of stomatal movement (Photoactive, scotoactive, hydroactive, autonomous, passive and active movements), Factors affecting stomatal movement. Methods of measuring rate of transpiration.

7.
Plant Growth Substances

Natural and synthetic hormones. Bioassays, structure, biosynthesis, mode of action, movement and physiological effects of Auxins, Gibberellins, cytokinins, Abscisic acid, and ethylene. Introduction to polyamines.

8.
Photoperiodism

Classification of plants according to photoperiodic reaction; Photoperiodic induction; Locus of photoperiodic perception and dark periods in photoperiodism. Mechanism of photoperiodism, Rhythmic processes: Circadian movements. Phytochrome and its role in photoperiodism. The biological clocks.

9.
Vernalization

Vernalization, site of vernalization; dependence on temperature and duration of exposure; grafting experiments.

10.
Dormancy and Senescence

Causes of dormancy; seed dormancy, dormancy of vegetative organs. Methods of breaking dormoancy. Conditions of germination. Mobilization of reseves. Senescence and death; pattern of aging and death. Metabolic aspects of senescence. Abscission and its causes.

11.
Fruit and Seed Formation

Fruit and seed development, Fruit ripening, Post harvest changes.

12.
Plant Movements

The power of movements in plants. Nastic movements (hydronasty, thigmonasty, nyctinasty), hormones controlling nastic movements, thigmo and seismo- morphogenesis. Tropic movement: Mechanism of phototropism, gravitropism, and hydrotropism. Oscillatory and growth movements.

PRACTICALS

17. To investigate the preferential absorption of ions by corn seedling and potato slices.

18. To Determine Osmotic Potential of Massive Tissue by Freezing Point Depression method and by an osmometer.

19. To Investigate the Water Potential of a Plant Tissue by Dye Method and Water potential Apparatus.

20. To Determine the Volume of CO2 Evolved During Respiration by Plant Material.

21. To Determine the Amount of O2 Used by Respiring Plant Material and Study Their Light Absorption Properties.

22. To separate chlorophyll Pigments on Column Chromatogram, and by Spectrophotometer.

23. To Extract Anthocyanin and other Phenolic Pigments from Plant Material and Study Their Light Absorption Properties.

24. To Categorise C3 and C4 Plants Through Their Anatomical and Physiological Characters.

25. To regulate stomatal opening by Light of Different Colours and pH.

26. Determination of Effect of Temperature on Amylase Activity.

27. Demonstration of catalase activity.

28. Determination of K+ uptake by excised roots.

29. Measurement of water relation parameters by pressure/volume curve.

30. Measurement of stomatal conductance/leaf diffusive resistance.

31. Use of psychrometry for determination of water relation.

32. Extraction and separation of Auxin, ABA, GA3, and cytokinin.

Books Recommended

9. Taiz, L. and E. Zeiger, 1991. Plant Physiology. The Benjamin Cummings Publishing Company, Inc. California.

10. Bidwell, R.G.S. 1974. Plant Physiology. McMillan Press, London & New York.

11. Salisbary, F.B., Ross, C. 1978. Plant Physiology. Wordsworth Pub. Col. California.

12. Ting, P. Irwin, 1982. Plant Physiology. Addison Wesley Co. California, London.

13. Thomas, M., S.L. Ranson & J. A. Richardson. 1973. Plant Physiology. Longman.

14. Levitt, J. 1974. Introduction to Plant Physiology, C.V. Mosby Co. Saint Louis.

15. Ilahi, I. 1991. Plant Growth. University Grants Commission, Pakistan.

16. Wilkings, M.B. (ed.) 1984. Advanced Plant Physiology. Pitman, London.

PAPER IX

GENETICS

1.
Concepts of Genetics

(i)
Mendalian genetics.


(ii)
Incomplete dominance and co-dominace.


(iii)
Multiple alleles – ABO blood types and Rh factors alleles in human.


(iv)
Gene interaction and lethality.


(v)
Quantitative inheritance.


(vi)
Environmental effects and gene expression.

2.
Sex Determination and Sex Linkage in Diploid

(i)
Mechanism of sex determination.


(ii)
Sex differentiation.


(iii)
Sex linkage.

3.
Linkage, Crossing Over and Chromosome Mapping

(i)
Linkage.


(ii)
Linkage groups.


(iii)
Crossing over.


(iv)
Detection of linkage.


(v)
Coincidence and interference.


(vi)
Chromosome mapping.



a.
Two factor crosses.


b.
Three factor crosses.


c.
Ordered tetrads.


d.
Unordered tetrads.


e.
Somatic cell hybridization.


(vii)
Theories of crossing over.

4.
Recombination in Bacteria

(i)
Chromosomes of bacteria.


(ii)
Transformation.


(iii)
Transduction


(iv)
Conjugation


(v)
Episomes and plasmids

5.
Genetic Structure and Recombination in Viruses

(i)
Phage phenotypes.


(ii)
Virulent phages


(iii)
Temperate phages.

6.
Transposable Genetic Elements

(i)
Transposable elements in bacteria.


(ii)
Transposable elements in eukaryotes.


(iii)
Genetic and evolutionary significance of transposable elements.

7.
Gene Mutation

(i)
Spontaneous and induced mutations


(ii)
The molecular basis of mutation.


(iii)
Gene suppression


(iv)
Chemically induced mutations.


(v)
Practical applications of mutations.

8.
Gene Code

(i)
General nature of genetic code.


(ii)
Biochemistry of genetic code.


(iii)
Confirmation of genetic code.


(iv)
Chain termination triplets.

9.
Genetic Fine Structure

(i)
The Bar Locus


(ii)
Complex loci.


(iii)
Complementation loci


(iv)
The rII locus.

10.
Regulation of Gene Expression

(i)
Induction and repression in prokaryote.


(ii)
Inducible and repressible operons.


(iii)
Feed back inhibition.

11.
Recombination and DNA Repair

(i)
Aberrant segregation.


(ii)
Molecular basis of genetic recombination.


(iii)
DNA repair.

12.
Gene Manipulation

(i)
Restriction enzymes.


(ii)
The splicing of DNA.


(iii)
Plasmid vectors


(iv)
Cloning procedures.


(v)
Application of Gene manipulation.

13.
Chromosomal Aberrations

(i)
Variation in chromosome number.


(ii)
Variation in chromosome structure.

14.
Extra nuclear Inheritance

(i)
Criteria for extra nuclear inheritance


(ii)
Cytoplasmic organelles (symbionts)


(iii)
Plasmid and tumor transformation.


(iv)
Cytoplasmic male sterility


(v)
Maternal effects.

15.
Population Genetics

(i)
Gene frequencies and equilibrium.


(ii)
Changes in gene frequencies.


(iii)
Inbreeding and heterosis.

PRACTICALS

A.
Numerical Problems

6. Problems related to transmission and distribution of genetic material;

a. Segregation.

b. Independent assortment.

c. Gene interaction.

7. Arrangement of Genetic Material:

a. Linkage and recombination.

b. Gene mapping in diploids.

c. Sex linkage.

d. Recombination in fungi

e. Recombination in bacteria.

f. Recombination in viruses.

g. Variation in chromosome number.

h. Variation in chromosome structure.

3.
Course of Genetic Material in Population
a. Gene frequencies, and equilibrium.

b. Changes in gene frequencies.

B.
Practicals
Blood Group and Rh Factor

2.
Drosophila



(i)
Culture techniques.



(ii)
Salivary Gland Chromosome.

8. Fungal Genetics: Saccharomyics; Culture techniques and study.

9. Studies on Variation in Maize ear size and Colour Variation.
10. Bacterial Genetics:
(i)
Bacterial Cultural techniques, Gram staining (E. coli, B. subtilis).

(ii)
Transformation.

(iii)
Conjugation.

Book Recommended

10. Strickberger, M.W. 1985. Genetics, Third Edition, McMillan Publishing, N.Y. Collier McMillan Publishers, London.

11. Gardner, E.J. and D.P. Snustand. Principles of Genetics. 8th Ed. John and Smistand: Wiley and Sons.

12. Brown, T.A. 1989. Genetics, A Molecular Apporach. Van Nostrand Reinhold Int.

13. Smith-Keary, P.F. 1975. Genetics Structure and Function. McMillan Press Ltd.

14. Old, R.W. and S.B. Primoros. 1994. Principles of Gene Manipulation. University of California Press, USA.

15. Lewin, 1994. Gene. John Wiley and Sons.

16. Goodenough, U. 1984. Genetics. Saunders College Publishing, USA.

17. Maloy, S.R., Jr. J.E.Cronan, D.Freifelder. 1994. Microbial Genetics. Jones & Bartelet Publisher, Boston, London.

18. Franswoth, M.W., 1978. Genetics. Harper & Row Inc. London.

PAPER X

ENVIRONMENTAL BIOLOGY

10. The Environmental complex, Atmosphere Hydrosphere, Lithosphere, Biosphere, Ecosphere, Sociocultural Environment.

11. Ecosystem concept, Components of the ecosystem. Energy transformations in nature. Energy flow in ecosystems. Food chain, Food web, Food cycle, Trophic levels.

12. Man and balanced ecosystems. Human population explosion and its impact on ecosystems.

13. Environmental Pollution, Definition, Nature and scope. Kinds of pollution; air pollution and plant growth with respect to major phytotoxic atmospheric pollutants (sulphur dioxide, Nitrogen oxides, Smog and PAN).

14. Water pollution. Introduction; Sources of water pollution. Classification of water pollutants. Adverse effects of water pollutants. Prevention of water pollution.

15. Thermal pollution and noise pollution (Brief review).

16. Radiation pollution. Nuclear concepts and terminology. Comparative radio-sensitivity of organisms. Radiation effects at ecosystem level. The fate of radionuclides in the environment. The fall out problem. Nuclear waste disposal.

17. Pesticides and Agrochemicals. Herbicides as plant poisons, Insecticides, Fungicides. Pesticides in combination. Impact of pesticides on ecosystem.

18. Environmental Crisis: Major causes and solutions. Ozone hole, Global warming and greenhouse effect. Acid rain, chemical and biological warfare.

PRACTICALS

7. Analysis of industrial waters and sewage waters for their following chemical characteristics: Soluble and total dissolved solids. pH, electrical conductivity. BOD, COD, Chlorides, Carbonates, Bicarbonates and Nitrates.

8. Analysis of soil affected by industrial effluents for its pH, EC (from extracts) water stable aggregates, water holding capacity and organic matter.

9. Studies on the distribution of organism in polluted and unpolluted waters.

10. Field observations on the sources and characteristics of various air pollutants.

11. Irradiation of seeds and study of the effects of seed irradiation on seed germination and early growth of plants.

12. Visits to industrial organizations to study their waste water disposal system.

Books Recommended

18. Odum, E.P., 1974. Fundamentals of Ecology, 3rd Ed. W.B. Saunders & CO, NBF.

19. Treshow, M., 1980. Environment and Plant Response. McGraw Hill Book Company, New York, USA.

20. Agrawal, K.C., 1987. Environmental Biology. Agro Botanical Publishers, India.

21. Nebel, B.J. and Kormondy, 1981. Environmental Science. Prentice hall Inc. New Jersey, USA.

22. Chhatwal, D.R., M.C. Mehra, M.Satake, T.K. Atyla, and Nagahiro, 1989. Encyclopedia of Environmental Pollution and its Control. Set of 6 vols. Anmol Publication, New Delhi, India.

23. Mason, C.F., 1996. Biology of Freshwater Pollution. 3rd Ed. Longman Group Limited.

24. Southwick, C.H. 1985. Global Ecology, Sinauer Associates Inc. Sunderland, Massachusetts, USA.

25. Billings, W.D., 1964. Plants and the Ecosystems. Wadsowrth Publ. Co. Belmont, California, USA.

26. Hussain, F., 1989. Field and Laboratory Manual of Plant Ecology. University commission, Islamabad. 

27. Hussain, F. & I. Ilahi, 1990. Ecology and Vegetation of Lesser Himalayas. Jadoon Printing Press, Peshawar.

28. Environmental Problems of Pakistan, Government of Pakistan.

29. National conservation Strategy of Pakistan. Government of Pakistan.

30. Environmental Profile of Pakistan 1980 Government of Pakistan.

31. Odum, E.P., 1974. Fundamental of Ecology. W.B. Saunders Publications.

32. Odum, E.P., 1983. Basic Ecology, W.B. Saunders International Edition.

33. Odum, E.P., 1989. Ecology and Our Endangered Life Support System. Saunders International Edition.

34. Crawley, M.Sc. (Ed)., 1986. Plant Ecology, Blackwell Sci. Publications.

PAPER XI

MEDICINAL PLANTS AND ECONOMIC BOTANY

1.
Medicinal Plants

Definition of pharmacognosy, drug, crude drug, official and unofficial drugs. Cultivation, collection, curing, drying, preservation, evaluation and classification of drugs. Therapeutic classes of drugs.


Detail study of the following medicinal plants giving them synonyms, botanical origin, local names, distribution of plants, method of cultivation, macroscopical characteristics and microscopical characteristics of the drugs (histology and powdered drug of the part used). Chemical constituents, uses and adulterants with special reference to species growing in Pakistan. Ethnopharmacognosy of the medicinal plants.

Gymnosperms


Ephedra (Ephedra Sp.) Ephedraceae.

Angiosperms

(a)
Dicotyledons

(i)
Aconite (Root)
Acontitum napellus, Family – Ranunculaceae)


(ii)
Mandrake (Rhizome)
(Podophyllum peltatum, Family – Podophyllaceae)


(iii)
Opium


(Papaver somniferum, Family – Papaveraceae).


(iv)
Liquorice (Rhizome)
(Glycyrhriza glabra, Family – Papaveraceae)


(v)
Gum acacia (Gum)
(Acacia senegal, Family – Mimosaceae).


(vi)
Senna (Leaflet)
(Cassia angustifolia, Family Caesalpinaceae)


(vii)
Linseed (Seed)
(Linum usitatissimum, Family Linaceae).


(viii)
Fennel (Fruit)

(Foeniculum vulgare, Family Apiaceae)


(ix)
Rauwolfia (Rhizome)
(Rauwolfia serpentina, Family Apocynaceae).


(x)
Mentha (Leaf) peppermint (Mentha piperita,Family Lamiaceae).


(xi)
Atropa (Root & Leaf)
(Atropa belladonna, Family Solanaceae).


(xii)
Stramonium (Leaf)
(Datura stramonium, Family Solanaceae).


(xiii)
Henbane (Leaf)
(Hyocyamus niger, Family Solanaceae).


(xiv)
Foxglove (Leaf)
(Digitalis purpurea, Family Scrophulariaceae).


(xv)
Valerian (Rhizome)
(Valeriana officinalis, Family Valerianaceae).


(xvi)
Cinchonca (Bark) 
(Cinchona succirubra, Family Valerianaceae).


(xvii)
Santonica (Florets)
(Artemisia kurramensis, Family Asteraceae).

(b)
Moncotyledons

(i)
Colchicum (Corm)
(Colchicum autumnale, Family Liliaceae)


(ii)
Zingiber (Rhizome)
(Zingiber officinale, Family Zingiberaceae)

(c)
Fungi

(i)
Ergot
(Claviceps purpurea, Family Cavicipitaceae)

2.
ECONOMIC BOTANY

The study of classification, agronomy and varieties of the following crops with reference to Pakistan.


Wheat, maize, tobacco, sugar cane, rice and cotton.

Books Recommended

7. Tyler, V.E.L.R. Brady & E.P. Clayse. 1970. Pharmacognosy. 6th Ed. Leimption London.

8. Trease, G.E. & W.C. Evans. 1985. Pharmacognosy. 12 Ed. English Language Soc. Baillere Tindall.

9. Wallis, T.E. 1981. A Textbook of Pharmacognosy. J. & A. Churchill Ltd. Glousester Palace, W.I. London.

10. Youngkin, H.W. 1950. A Textbook of Pharmacognosy. The Blackistan Co. Toronto Philadelphia.

11. Jain, S.K. 1987. A Manual of Ethnobotany. Scientific Publisher Johdpur, India.

12. Jain, S.K. 1991. Contribution to Ethnobotany of India. Scientific Publisher, Jodhpur, India.

PRACTICALS

7. Microscopical characters of the drugs.

8. Microscopical characters of the drugs (T.S of the part used, powdered drugs).

9. Properties of gums.

10. Properties of different oils studied in theory.

11. Identification tests for starch, Ca. Oxalate etc.

12. Volatile and fixed oils, tannin, mucilage etc.

Note: The students are required to submit collection at least 30 medicinal plants 

PAPER XII

SPECIAL OPTIONAL PAPERS OR RESEARCH THESIS

OPTIONAL-A

CROP PHYSIOLOGY

8. Recent concept in permeability.

9. Structure and chemistry of plastids and pigments.

10. Recent concepts of RNA, DNA and protein synthesis.

11. Physiology of special organisms, reproduction.

12. Physiology of plant distribution and communities.

13. Biological clocks.

14. Phytohormones and their application in agriculture.

Book Recommended

3. Bidwel, R.G., Plant Physiology and Physiology of Plant Hormones.

4. Moore, T.C. Biochemistry. Annual reviews of plant physiology, Encyclopedia of plant Physiology.

OPTIONAL-B

SALINITY AND WATER LOGGING

(A)
Salinity

Origin of saline and sodic soils; Measurement of salinity and sodicity; Classification of saline and sodic soils, inter-relations of water logging and salinity. Effects of soil salinity and alkalinity on plant growth; (1)  Osmotic effect; (2) Specific ion effect, (3) Nutritional imbalance. Quality of irrigation water; Classification of irrigation water from view point of its quality; Management and reclamation of saline and sodic soils; Mechanism of salt tolerance; methods of increasing salt tolerance in plants. Biotic approach and genetic engineering for improvement of salt tolerance in crops. Extent of salinity in Pakistan.

(B)
Water logging

Origin of water logging; Physical and chemical changes in soil as a result of water logging; Measrement of soil redox potential, iron and manganese relations in water logged soils; Adaptations of plants to water logging. Mechanism of water logging tolerance in plants. Extent of water logging in Pakistan.

Practicals

13. Measurement of electrical conductivity of soil saturation extract.

14. Measurement of cation-exchange capacity of soil.

15. Determination of the amounts of soluble calcium.

16. Calculation of exchangeable sodium percentage of soil from its sodium adsorption ratio.

17. Determination of the amounts of chlorides and sulphates in a soil saturation extract.

18. Analysis of irrigation water for the following: Electrical Conductivity, sodium adsorption Ratio, chlorides, sulphates, carbonates, bicarbonates, total dissolved salts, nitrates fluorides, iron and silica.

19. Classification of irrigation water from the viewpoint of its salinity and sodium hazard.

20. Effects of salinised media on seed germination of seed of different crop plants.

21. Experimental investigation to test the salt tolerance of difference crop plants.

22. Quantitative studies of halophytes in the field.

23. Measurement of pH and EC of a waterlogged soil.

24. Field trips to saline and water logged areas of Pakistan.

Books Recommended

9. Richards, L.A. (ed) 1954. Diagnosis and Improvement of Saline and Alkali Soils Handbook 60, USDA, Washington, D.C.

10. Chapman, V.J., 1971. Salt Marshes and Salt Deserts of the World.

11. Waisel Y., 1972. Biology of Halophytes.

12. UNESCO, 1973. Irrigation Drainage and Salinity.

13. Armstrong, W., 1973. Water-logged Soils. In Environment and Plant Ecology (Etherington, J.R.) John Wiley and Sons, London.

14. FAO, 1975. Quality of Water in Agriculture. Bulletin 29, Irrigation and Drainage Series.

X.
Allergens

Different type of allergens. Plants causing various types of allergies.

XI.
Poisonous Plants

Higher plants, Fungi.

XII
To study the following drugs in detail with special reference to the species of Pakistan.

(i) Wood of Sandal.

(ii) Bark of Pomegranate.

(iii) Flower of saffron.

(iv) Seed of Croton and Nux vomica.

Books Recommended

6. Baquar, S.R., 1989. Medicinal & Poisonous Plants of Pakistan. 1st Ed. Prints Karachi.

7. Tyler, V.E., L.R. Brady & E.P. Clause, 1970.

8. Tease, G.E. and W.C. Evans, 1985. Pharmacognosy. 12th Ed. English Language Society Baillere Tindoll.

9. Wallis, T.E. 1981. A Textbook of Pharmacognosy. J. & A. Churchill Ltd. Gloucester Palace, W.I. London.

10. Younkin, H.W., 1950. Textbook of Pharmacognosy. The Blackistan Co. Toronto Philadelphia.

PRACTICALS
4. Tests for Starch, Cellulose. Properties of gums. Extraction of mucilage, Swelling factor.

5. Extraction of glycoside, Tannin, Fixed oil, Volatile oils, Alkaloids. Macro and Microscopic Studies of Sandal, Pomegranate Bark, Saffron flower and croton seeds.

6. Students are required to submit 30 medicinal plants with brief notes on their medicinal properties.

OPIONAL D

PLANT PATHOLOGY

15. The importance of plant disease.

16. The nature and classification of plant diseases.

17. Causes of plant disease.

18. The nature and classification of plant pathogens.

19. Growth and reproduction of plant pathogens.

20. Pathogenesis-I, The parasite in Relationship with its host.

21. Pathogenesis-II. Resistance and susceptibility.

22. The production and liberation of inoculums.

23. The dissemination of plant pathogens.

24. The phenomena of infection.

25. The effect of environment and nutrition on disease development.

26. Detailed study of the following plants diseases. Black rot of crucifers, Bacterial will of cucurbits, damping off caused by Pythium sp. Late Blight of potato and tomato, white rust of crucifers, downy mildew of cereals and grasses, corn smut, loose smut of Barley, Bunt, or stinking smut of wheat, black stem rust of wheat, white heart rot of deciduous trees. Tobacco Mosaic.

27. Diseases in transit and storage.

28. The principles of the control of plant disease: Quarantines, Eradication campaigns, and International Plant Protection, Cultural practices in disease control, Chemical control and resistant varieties.

Book Recommended

7. Principles of Pathology of E.C. Stakman and J.G. Harrar.

8. Plant Pathology by J.C. Walker.

9. Plant Pathology by E.J. Butler and S.G. Jones.

10. Principles of Plant Infection of E. Gaumann.

11. Fungi and Plant disease by Mundkar.

12. Fungi of Pakistan by Sultan Ahmed. Part I and II.

15. Principles of Plant Pathology by J.G. Manners.

16. Introduction to Plant Diseases by G.B. Lucas and C.L. Campbell.

Books Recommended

9. Senders, F.E., B. Mosse and P.B. Tinker (ed), 1975. Endomycorrhiza. Academic Press New York.

10. Harley, J.L. and S.E. Smith, 1983. Mycorrhizal Symbiosis.

11. Cook, R. 1977. The Biology of Symbiotic Fungi. John Wiley and Sons, New York.

12. Marks, G.G. and T.T. Kozolowski, 1973. Ectomycorrhizae: Their Ecology and Physiology. Academic Press New York.

13. Atkinson, D., K.K.S. Bhat, M.P. Coutts, P.A. Mason and D.J. Rad 1983. Tree Root Systems and Their Mycorrhizas. Martinus Niijhoff/Dr. W. Junk Publishers, The Haque.

14. Read, D.J. 1983. The Biology of Mycorrhiza in Ericalrs (Review paper). Canadian Journal of Botany, 61(3): 985-1004.

15. Allan, M.E. 1991. The Ecology of Mycorrhizae. Cambridge University Press, Cambridge.

16. Schenck, N.C. (Ed.) 1982. Methods and Principles of Mycorrhizal Research. The American Phyto-pathological Society, St. Paul. Minnesota.

OPTIONAL F

PLANT NUTRITION AND SOIL FERTILITY

11. Introduction, Scope and history of mineral plant nutrition.

12. The inorganic components of plants; Water; dry matter, mineral competition; Essential and other mineral elements, macronutrient and micronutrient elements; Comparative elemental requirements of higher plants; Deficiencies and tissue analysis: Deficiency symptoms of individual elements.

13. The media of plant nutrition. The variety of nutrient media: Soil; solution culture; Chemical composition of nutrient solutions; Modified solution culture; Culture solutions compared with soil solutions.

14. The acquisition of nitrogen. Absorption of nitrate and ammonium ions; Nitrogen fixation. Physiology of formation of root nodules. Physiology of symbiotic nitrogen fixation.

15. Mineral metabolism. The functions of nutrients, nutrient elements as constituents of metabolites and complexes. Nutrient elements as activators, cofactors or regulators of enzymes, nutrient elements in physiological processes.

16. Ecological aspects of plant nutrition. Phenotypic plasticity. The concept of the ecotype. Role of mineral elements in plant ecology. Interplay between plants and their mineral media.

17. Soil fertility evaluation.

18. Soil and fertilizer NPK Ca, Mg, S and trace elements.

19. Liming and use of Gypsum.

20. Fertilizers and efficient use of water.

PRACTICALS

9. Sand and water culture methods.

10. Study of deficiency symptoms and micronutrient elements.

11. Phenotypic adaptations of plants to nutrients, deficiency and methods of growth analysis.

12. Plant tissue analysis for principle inorganic ions.

13. Determination of P, Ca and Mg content of soil.

14. Preparation of fertilizer mixtures.

15. Determination of total water requirement of a crop by using climatic data (Blaney and criddle formula will be used).

16. Preparation of standard acid, alkali and indicator solutions.

Books Recommended

5. Epstein, F. 1972. Mineral Nutrition of Plants. Principles and Perspectives. John Wiley and Sons, Inc.

6. Treshow, M. 1970. Environment and Plant Response, McGraw Hill.

7. Wallace, T. 1961. The diagnosis of Mineral Deficiencies in Plants. Her Majesty’s, Office, London.

8. Tisdale, S. and W. Nelson, 1975. Soil Fertility and Fertilizers. 3rd Mchillans.

OPTIONAL G

MICROBIOLOGY


History of Microbiology. Origin of Micro-organisms. Classification of bateria. Ultra structure of bacterial cell; Reproduction in bacteria. Natural distribution of micro-organisms. 


Isolation methods for obtaining pure cultures of bacteria. Morphology of bacteria. Simple and differential stains. Microscopic methods for the study of bacteria, light microscope.


Bacterial growth, growth curves. Growth on soil media and liquid media. Batch and continuous cultures; nutritional requirements of bacteria. Such as carbon, N2, vitamins, amino acids, purines and pyridines, etc. Effect of temperature pH, Oxygen. Surface tension, Osmotic pressure, nutrition. Ultraviolet radiation on the growth of bacteria.


Metabolic pathways in bacteria, Tricarboxylic acid cycle, Pentose phosphate pathway, etc; yeast alcohol Fermentation. Bacterial alcohol fermentation. Bacterial alcohol fermentation. Catabolic re-oppression and feed back inhibition.


Introduction to immunology. Specific and non-specific immunity. Immunization in the prevention and treatment of infection. Allergy and other forms of sensitivity. Serological tests such as agglutination. Haemagglutination. Neutralization, Complement fixation etc.


Microbiology of water, foods mild and dairy products, air and soil. Some important bacterial genera and diseases, mycobacterium (TB) brucella (Brucellosis), shigella (Shigellosis), Salmonella (salmonellosis), streptococci (septic sore throat), staphylococci (mylitis), pasterella (pasterrlellosis), vibrio (vibriosis). Industrial application of bacteria.


General characteristics of viruses, Multiplication and chemical composition of viruses; techniques for the cultivation of viruses viral diseases such as, polio, rabies, influenza, mumps, measles. Bacteriophages.

PRACTICALS

11. Preparation and sterilization of culture media, solid media, semi-solid media, liquid media.

12. Inoculation techniques for bacterial isolation.

13. Gram staining; acid fast staining; capsule and spore staining.

14. Isolation of bacteria from throat, faces, pus, urine.

15. Enumeration of the number of bacteria from water, air, soil, foods.

16. Growth of bacteria in batch culture.

17. Influence of temperature, pH, and carbon source on the growth of bacteria in batch cultures.

18. Growth in continuous culture.

19. Slide and tube agglutination tests.

20. Bacteriaphage isolation.

Books Recommended

13. Burdons and Williams 1980. Microbiology. 6th Ed. MacMillan Company, Textbook.

14. Fundamental of Microbiology. Frobisher, Hindsdall, Crabtre, Goodheart. Textbook, Topan Company, Tokyo, Japan, 9th Edition.

15. Anderson and C.V. Sobieski, 1980. Introduction to Microbiology. Mosby Company, Textbook St. Louis, Toronto, London.

16. Paul Edmonds, 1978. Microbiology. MacMillan Publishing Company, New York.

17. Alice Lorrance Smith, C.V. Microbes. Mosby Company, London.

18. A.J. Salle, Laboratory Manual of Fundamental Principles of Bacteriology. 7th Ed. McGraw Hill Book Co.

19. Color Atlas and Textbook of Diagnositic Microbiiology, Koneman, Allen, Sommers. J.B. Lippincott Company, 1979.

20. B. Ailey and Scott, 1979. Diagnostic Microbiology, Koneman, Allen, Sommers; J.B. Lippincott Company, 1979.

21. Topleys and Wilson’s Principles of Bacteriology. Virology and Immunology. Wilson and Miles, Butler and Tomer Ltd., 1975.

22. Bergey’s Manual of Bacteriology, 1978.

23. Cruickshank, et al., Medical Microbiology, Churchill Livingston, Edinburgh.

24. Viruses of vertebrates, The Williams and Wilkins Co. Baltimore, Maryland.

OPTIONAL H

ENVIRONMENTAL BACTERIOLOGY

11. Introduction.

12. Methods of Microbiology: Pure culture techniques, sterilization, culture media, selective media, light microscopy, electron microscopy.

13. Bacterial morphology, cell structure and reproduction.

14. Bacterial growth.

15. Basis of classification and major groups of bacteria.

16. Effects of environmental factors on bacterial growth.

17. Microbial transport of toxic metals.

18. Molecular approaches to environmental management.

19. Bioremediation of organic contaminants in subsurface.

20. The importance of genetic exchange in degradation of xenobiotic chemicals.

PRACTICALS

7. Staining techniques: Simple staining, negative staining, gram stain, acid-fast stain, spore stain, capsule stain.

8. Cultural techniques: Culture transfer techniques’ isolation of pure cultures, cultural characteristics of bacteria, serial dilution-agar plating procedures to quantitative viable cells.

9. Cultivation of Bacteria: Nutritional requirement, routine and selective media effect of temperature and pH on the growth of bacteria, bacterial growth curves.

10. Biochemical activity: Starch hydrolysis, Casein Bacteri; hydrolysis of test, oxidase, indole production test, nitrate reduction test, catalase test, oxidase test.

11. Spray plate technique for testing the degradation ability of bacteria.

12. Bioremediation from culture by metal resistant bacteria.

Books Recommended

11. R.Mitchell, 1992. Environmental Microbiology, Wiley-Liss, A. John Wiley and Sos, Inc. Publication.

12. R.Y. Stainier, J.L. Ingraham, M.L. Wheelis, P.R. Painter, 1992. General Microbiology, 5th Ed. Macmillan Education Ltd.

13. W.A. Volk, 1992. Basic Microbiology. 7th Ed. Harper Collin Publishers.

14. M.J. Pelczar, E.C.S., Chan, N.R. Krieg, 1986. Microbiology. 5th Ed. McGraw Hill.

15. C. Edwards, 1990. Microbiology of Extreme Environments. (Environmental Biotechnology) McGraw Hill.

16. R.Mitchell, 1990. New Concepts in Environmental Microbiology. Alan R. Liss.

17. G.S. Sayler, R. Fox, J.W. Blackburn, 1991. Environmental Biotechnology for Waste Treatment, Plenum Publ. Corp.

18. T.R. Johnson and C.L. Case, 1992. Laboratory Experiments in Microbiology, 3rd Ed. The Benjamin/Cummings, Publishing Company Inc.

19. J.G. Cappuccino and N. Sherman, 1992. Microbiology, A. Laboratory Manual, 3ard Ed. The Banjamin/Cummings Publishing Company Inc.

20. J.G. Holt, N.R. Kuleg, P.H.A. Sneath, J.T. Staley and S.T. Williams, 1994. Bergey’s Manual of Determinative Bacteriology. Ninth Ed. William and Wilkins.

OPTIONAL: GENE MANIPULATION

Basic Techniques

1.
Introduction , Agarose gel electrophoresis, Southern ( Northern and Western blotting), Transformation of E. Coli. Transformation of other organism.

2.
Cutting and joining DNA molecules. Cutting DNA molecules, Host-controlled restriction and modification., Nomenclature. Target sites. Mehcanical shearing of DNA. Joining DNA molecules, DNA ligase, Double-linkers, Adopters, homopolymer tailing.

Cloning E. Coli.
3.
Plasmids as cloning vehicles. Basic properties of plasmids, Desirble properties of plasmid cloning vehicles. Usefulness of ‘natural’ plasmids as cloning vehicles, pSC101, pBR322, low copy number plasmid vectors.

4.
Bacteriophage and cosmid vectors of E.Coli, DNA cloning with single stranded DNA vectirs, filamentous phage vectors, M!#.

5.
Site-directed mutagenesis.

6.
Analyzing DNA sequences.

7.
Cloning strategies, Genomic DNA libraries, chromosome walking, cDNA cloning.

8.
Recombinant selection and screeing. Genetic methods, Immunochemical methods, Nucleic acid hybridization methods.

9.
Expression in E.Coli  of cloned DNA molecules. The effect of plasmid copy number, plasmid stability.

10.
Applications of recombinant DNA technology.

PRACTICALS:

1.
E. Coli culture and growth curve.

2.
Tranformation of plasmid DNA to E. coli.

3.
Conjugation.

4.
Extration of plasmid DNA 

5.
Gel electrophoresis. Detection of plasmid DNA on gel electrophoresis.

6.
Po

4.
Extraction of plasmid DNA.

5.
Gel electrophoresis. Detection of plasmid DNA on gel electrophoresis.

6.
Polyaccrylamide gel electrophoresis. Detection of bacterial protein.

Books Recommended

9. R.W. Old and S.B. Primrose, 1994. Principles of Gene Manipulation. An Introduction to Genetic Engineering. 4th Ed. Blackwell Scientific Publication.

10. K.G. Hardy, 1993. Plasmid A Practical Approach, IRL Press at Oxford University Press.

11. D.M. Glover, 1985. DNA Cloning, A Practical Approach. Vols. I, II & III, IRL Press.

12. J. Sambrook, E.F. Fritsch and T. Maniatis, 1989. Molecular Cloning, A Laboratory Manual. 2nd Ed. Cold Spring Harbor Laboratory Press.

13. T.A. Brown, 1993. Gene Cloning, An Introduction. Second Ed. Chapman-Hall.

14. Nicholl, D.S.T. 1994. An Introduction to Genetic Engineering. Cambridge University Press.

15. Thro, E., 1993. Genetic Engineering. Shaping the Material of Life, Facts on File, New York.

16. Williamson, R. 1993. Genetic Engineering. (Vol. I-IV) Academic Press.

OPTIONAL-J

PLANT BIOTECHNOLOGY

5. Introduction: Plant cell culture, vector construction, transformation.

6. Crop Productivity:

a. Isolation and yield of protoplast.

b. Clonal multiplication, through shoot apical meristem and root tip 

c. Conservation of germplasm.

d. Somatic embryogenesis

e. Somaclonal variations.

f. Regeneration of haploids.

7. Crop Protection:

a. Biopesticids for use in agriculture and health sector.

b. Control of viral diseases through in vitro cultures.

c. Microbial biotechnology for detoxification of industrial effluents and pesticides waste.

8. Bioconversion:

a. Lignocelluloses biotechnology.

b. Recycling of cellulosic waste.

c. Microbial protein production.

d. Fermentation.

PRACTICALS


Experiments pertaining to plant cell cultures, protoplast isolation, transformation, chemical and agrobacterium mediated and some bioconversions.

Books Recommended

7. Old, R.W. & S.B. Primrose, 1985. Principles of Gene Manipulation. Blackwell Scientific Publications.

8. Gelvin S.B. & R.A. Schilperoot (Ed), 1988. Plant Molecular Biology, Manual, Kluwer Academic Publications.

9. Withrs, L.A. & P.T. Alderson (Ed), 1986. Plant Tissue Culture and it’s Agricultural Applications, Butterworths.

10. Reinert, J. & Y.P.S. Bajaj, 1988. Plant Cell Tissue and Organ Cultgure. Springer Veriage.

11. Subra, N.S., Rao, C.Balagopalan, S.V. Ramakrishnes (Ed.) 1992. New Trends in Biotechnology, Oxford & IBH Publishing Co.

12. Commercial Biotechnology, 1984. An International Analysis. Elsevier Science Publisher.

OPTIONAL-K

PLANT TISSUE CULTURE AND ITS APPLICATION

Nutritional Media: Nutritional Media physical environment, general medium and glassware suitable for crop and woody plant cultures.

Cell culture: Callus induction, its differentiation and plantlet regeneration. Cytodiffrentiation in cells in culture.

Temperature: Effect low, optimum & high temperature on tissue culture, growth, organogenesis etc.

Vitrification: Morphological, physiological and ecological aspects. Events leading to vitrification, remedies.

Clonal propagation: Testing and development of genetically engineered plants. General considerations. Potential genetic gains through tissue culture.

Hardening: Acclimatization of regenerated plants, composition of soil (soil compost preparation). Development of containers for tender plants.

Learning Objectives:


Learning objections are to train students in the various fields of tissue culture, such as;

(i) Callus induction and its differentiation in different explants (e.g., stem, roots, (vs etc).

(ii) Meristem culture for virus elimination and micropropagation.

(iii) Embayo, auther, ovule culture etc.

(iv) Protoplast isolation & somatic hybridization.

Outcome:


Through tissue culture students shall be able to;

(i) Produce virus free plants by the use of meristem culture.

(ii) Micropropagate economically important plants, in a short time.

(iii) Produce somatic hybrids (New varieties) through protoplast culture.

(iv) Can establish their own tissue culture lab.

PLANT TISSUE CULTURE AND ITS APPLICATIONS PRACTICAL\


Preparation of media and sterilization. Selection and culture of explants. Glassware and inoculation of crop and tree species. Tissue and organ culture of a tree species. Tissue and organ culture of a crop species. Study of cytodifferentiation. Study of vitrification. Shoot culture. Browning in tree species and its remedies. Culture of a monocost and dicot species.

Book Readings

Bhojwani, S.S. and M.K. Razdan. 2004. Plant Tissue Culture: Theory and Practice, A Revised Edition.

Bonga, J.M. and D.J. Durzan, 1987. Cell and Tissue Culture in Forestry. Vols. 1,2 & 3.

Chopra, V.L. V.S. Malik & S.R. Bhat, 2000. Applied Biotechnology, Oxford IBH Publishers, New Delhi.

Thorpe, T.A. 1981. Plant Tissue Culture Methods and its Applications in Agriculture.

Evans, Sharp, Ammirato and Yamaada. 1983-86. Handbook of Plant Cell Culture. Volumes 1-4.

Dodds, J.H. and L.W.Robert, 1982. Experiments in Plant Tissue Culture.

Natesh, S., V.L. Chopra & S.Ramachandran, 1987. Biotechnology in Agriculture.

Ignacimutu, S., 1997. Plant Biotechnology. Oxford IBH Publisher, N.Delhi.

Gamborg, O.L. 1995. Plant Cell, Tissue and Organ Culture. Springer-Verlag.

Bajaj, Y.P.S. 1997. Biotechnology in Agriculture and Forestry.

Raychaudhuri, S.P. & K. Maramorosch (ed) 1999.

Oxford & IBH Publishing, New Delhi.

PAGE  
72

