DETAILED SYLLABUS OF M.SC. (FORESTRY)

FOR 1/CC/01: SILVICULTURE
      Credits: 3+0+1=4 
UNIT: I	
Silviculture: Definition, history, objectives and scope, status of forest cover in India. Major forest types of India –forest composition and structure. Locality factors influencing forest growth and distribution in India. Need for forest conservation.

UNIT: II
Regeneration: Natural regeneration: definition. Advantages and disadvantages of natural regeneration. Techniques of obtaining natural regeneration. Artificial regeneration: definition and objectives, steps involved in artificial regeneration.General nursery techniques Silvicultural Practice: Thinning- ground thinning, silvicultural thinning, cleaning, pruning, girdling etc.

UNIT: III 
Silvics of important tree species. Distribution, morphology, phenology, growth behavior, silviculture characters, nursery techniques, silvicultural system of management, protection and utilization of the following tree species:
Cedrus deodara, Pinus kesiya, Gmelina arborea, Shorea robusta, Tectona grandis, Artocarpus heterophyllus, Emblica officanalis, Dalbergia sissoo, Acacia spp.,Albizzia spp., Lagerostroemia spp., Bamboo species.
	
UNIT: IV
Silvicultural systems: Definition and types of silvicultural systems - clear-felling systems, shelter wood systems, selection systems, Indian Irregular shelter wood system, Accessory systems and Coppice systems. Conversion: objectives, scope and methods.

Practical: 
1. Identification of some important tree species and their utility Index.
1. Phenological study of some important tree species.
1. Regeneration survey of mixed and pure forests
1. Identification on different types of coppices in the forest.
1. Visit to different sites to study silvicultural operations undertaken as part of forest management. 
Suggested reading:
1. Champion, H.G. and Seth, S.K. 1968. The revised survey of the forest types of India. Manager of Publication, Govt. of India, Delhi.
1. Dwivedi, A.P. A text book of Silviculture. International Book Distributor, Dehra Dun. 
1. Khanna, L. 1985. Principal and practice of Silviculture. Internationa Book Distributor, Dehra Dun.
1. Negi, S.S. 1985. General Silviculture, Natraj Publication, Dehra Dun
1. Prakesh, R. and Khanna, L. S. 1979. Theory and Practice of Silvicultural Systems. International Book Distributor, Dehra Dun.




FOR/1/CC/02:  TREE SEED TECHNOLOGY
    Credits: 4+0+1=5 
UNIT: I
Seed and its importance – characteristics of good quality seed, seed structure and chemical composition, classification of tree seeds, factors affecting the efficiency of seed production, seed periodicity, seed dispersal.

UNIT: II
Seed collection, time and methods of collection, extraction methods, methods of drying, seed cleaning, mechanical injury, seed processing equipments, types of storage, storage in nature, seed longevity, factors affecting longevity, effect of extraction and cleaning on seed longevity, synthetic seed and its importance.

UNIT: III 
Dormancy, causes and types of dormancy, relation between mechanical properties of seed coat versus dormancy, treatments to break dormancy- physical methods, biological methods, morphological dormancy, Seed germination, environmental factors influencing germination.

UNIT: IV
Principles of seed testing, methods of seed viability estimation, germination energy and germination value, seed vigour, methods of vigour tests, measurement of seed vigour, vigour index, seed testing associations, seed certification procedure, protection of seeds from pests and diseases,  seed Acts, rules, legislation. 

Practical:
1. Identification of tree seeds.
1. Physical characteristics of fruits and seeds, seed moisture, weight, and purity analysis.
1. Germination behavior of tree seeds in seed body and controlled conditions.
1. Seed germination as affected by pre-treatment, temperature and light.
1. Seed viability and vigour tests. 
1. Visit to seed production area and seed orchards, seed processing units and seed testing laboratory.
 
Suggested readings:
1. Baldwin, H. I. 1942. Forest Tree Seeds of the North Temperate Region. Periodical Experts Book Agency, New Delhi.
1. Negi, S. S. 1998. Forest Tree Seeds. International Book Distributors, DehraDun.
1. Prasad, R. and Kandya, A. K. 1992. Handling of Forestry Seeds in India. Association Publishing Company, New Delhi.
1. Verma, M. M.; Arora, N. and Mirakhur, R. K. 1990. Seed Analyst Manual. Lad Computer Services Pvt. Ltd, New Delhi.




FOR/01/CC/03: SOIL SCIENCE
  Credits: 3+0+1=4 
UNIT: I
Introduction to Soil, Factors of Soil Formation, Soil Forming Processes, Soil Structure, Soil Properties, Soil Profile, Soil Classification, Carbon and Nitrogen transformations, Soil Pollution/Degradation and Remediation/Reclamation
 
UNIT: II
Soil Organic Matter: Source, Composition, Properties and Functions and Steps in Decomposition, Impact on Soil Fertility, C/N Ratio, Soil Colloids, Improvement of Problem Soil, Soil Amendment, Ecological Significance of Soil

UNIT: III
Soil Biology and Ecology: Occurrence, Distribution and Classification of Soil Microorganisms, Influence of Environmental Factors on Soil Microorganisms, Mycorrhizae and Its Role in Plant Nutrition, Vermiculture & vermicomposting, Biological Nitrogen Fixation  

UNIT: IV
Essential Plant Nutrients: Behavior and Cycling of Nutrients in Soil, Factors Affecting Soil Fertility, Nutrient Interactions in Soil and Plant Nutrition, Deficiency Symptoms of Nutrient in Soil and Methods Soil Fertility Evaluation

Practical:
1. Study of Forest Soil Profile
2. Determination of pH, Moisture, Texture, Porosity, Water Holding Capacity
3. Determination of Soil Organic Carbon, Nitrogen, Phosphorous, Potassium in Soil and Manure
4. Identification of Common Soil Micro-Flora

Suggested Readings:
1. Buckman & Brady. 1984. The Nature and Properties of Soil. Nataraj Publication, Dehra Dun
2. Negi, S.S. 1985. Soil Conservation, Nataraj Publication, Dehra Dun
3. FAO. 1984. Physical and Chemical Methods of Soil and Water Analysis. FAO, Publication, Rome, Italy 
4. Somani, L.L. 1986. Biofertlizer. Scientific Book Suppliers. Delhi
5.   Summer, M.E. 2000. Handbook of Soil Sciences. CRC Press LLC, Florida, USA
6.   Biswas, T.D. 1995. Text Book of Soil Science, McGraw Hill Higher Educaion,   
            USA



FOR/1/CC/04: FOREST PROTECTION
Credits: 3+0+1=4 
UNIT: I
 General Concept and Forest Fire; Factors affecting forest health; Outbreak of diseases, insect pests attack, grazing & browsing, adverse climatic factors, acids rains & air pollution, bamboo flowering & weeds (invasive species & its mitigation). Forest fire (History, types, main causes, prevention and control), Evaluation of losses due to forest fire. 

UNIT: II
Forest Pathology; Concept of disease, sign & symptoms & Koch’s postulates. Bacteria as an agent of tree disease. Fungi as an agent of tree disease (wood decay, root rot, wilt, rust and canker). Important diseases of seedlings in nursery. Role of mycorrhiza in tree health.

UNIT: III
Forest Entomology; Insect-plant relationship, population dynamics of forest insects, Insect feeding groups (defoliating insects, sap feeding, bark & wood feeding, bark boring, shoot boring, fruit & seed boring, root feeding, gall forming, stem & branch cutters), Insect pests of important tree species (Teak, Pine, Gamhari & Sal).

UNIT: IV
Principal Methods of Pest Management; Chemical control (Pesticides, attractants, repellants & chemosterilants). Silvicultural measures & biological control agents. Use of different fungicides in nurseries and forest plantations. Plant quarantine. Integrated Pest Management. 

Practical:
1. Identification of diseases of nursery seedlings
        2.    Collection, identification and preservation of disease specimens of forest plants.
        3.    Collection and preservation of forest insects.
        4.    Spraying equipment and demonstration of spraying pesticide application technology in    
               forest ecosystem
       5.     Familiarization with the meteorological and plant protection equipment.
       6.     Preparation of herbarium of forest weeds.
       7.     Fire control methods and devices.
Suggested Readings:
1. Khanna, L.S., 1982. Foest Protection. Khanna Bhandu, Dehradun.
2. Negi, S.S., 1999. Handbook of Forest Protection. International Book Distributors, Dehradun.
3. Brown, A.A. and Davis, K. P., 1973. Forest Fire: Control and Use. McGraw-Hill, Inc. USA
4. Rawat, G.S and Nautiyal, S., 1999. Forest Fire and its Control Measures. Oriental Enterprises, Dehra Dun.
5. Agrios, G.N., 2005. Plant Pathology. Elsevier Academic Press, USA.
6. Negi, S.S., 2002. An Introduction to Forest Pathology. International Book Distributors, Dehradun.
7. Tery, A., 1984. Diseases of Shade Trees. Academic Press, Inc, London
8. Boyce, J.S., 1961. Forest Pathology. McGraw-Hill Book Co Inc, New York.
9. Speight, M.R and Wylie, F.R., 2001. Insects Pests in Tropical Forestry. CABI International, UK.
10. Bihari, B., 1992. Forest Entomology. Bishen Singh Mahendra Pal Singh, Dehradun.
11. Pedigo, L.P., 2002. Entomology and Pest Management, Prentice-Hall of India, New Delhi.
12. Dhaliwal, G.S and Arora, R., Principles of Insect Pest Management, Kalyani Publishers, Ludhiana.
FOR/1/CC/05: FOREST MENSURATION & REMOTE SENSING
Credits: 4+0+1=5
UNIT: I
Role and principle of forest measurement, variable,  precision, accuracy and bias, data summary and presentation, measures of central tendency and dispersion, sampling error, sample size determination, correlation and regression, measurement of tree diameter and girth-standard rule, diameter distribution of trees, bark thickness.

UNIT: II
Individual tree height measurement- methods, principles and instruments used, height measurement under different terrain situation. Form- Metzger’s theory or Girder theory, methods of studying form. Crown parameters. Determination of age of trees. Estimation of tree volume and growing stock.


UNIT : III
Forest biomass and its measurement, carbon content of biomass, forest carbon sequestration, emission trading, stand growth and yield, methods of estimating growth and yield, increment, CAI & MAI, increment percent, growth and yield model, yield table.

UNIT: IV
Introduction to Remote Sensing, electromagnetic energy, sensors, scanners, aerial cameras, microwave remote sensing, aerial photography and photogrammetry, visual image interpretation, digital image classification, remote sensing software’s and application of remote sensing in Forestry.

Practical
1. Diameter and height measurement of individual tree. 
2. Determination of crown height & diameter and age of tree. 
3. Determination of tree volume and growing stock of the populations. 
4. Measurement of tree biomass and carbon stock. 
5. Identification of Spatial Features on Aerial Photographs. 
6. Visual and Digital Image Interpretation. 
7. Image Classification.

Suggested readings:
1. Aronoff, S. 1989. Geographic Information Systems: A Management Perspectives. WDL Publications, Ottawa, Canada.
1. Avery, T. E. and Burkhart, H. E. 2002. Forest Measurements. 5th Edition. McGraw Hill, New York.
1. Beers, T. W. and Miller, C. I. 1973. Manual of Forest Mensuration. T & C Enterprises, West Lafayette, IN
1. Chapman, H. H. and Meyer, W. H. 1949. Forest Mensuration. McGraw-Hill, New York.
1. Chaturvedi, A. N. and Khanna, L. S. 1982. Forest Mensuration. International Book Distributors, Dehra Dun.
1. Hamilton, G. D. 1975. Forest Mensuration Hand Book. Her Majestry’s Stationary office, London.
1. Husch, B.; Beers, T. W. and Kershaw, J. A. 2003. Forest Mensuration. 4th edition. John Wiley and Sons, INC, Hobokon, New Jersey.
1. Paine, D. P. 1981. Aerial Photography and Image Interpretation for Resource Management. Wiley, New York
FOR/2/CC/06: FOREST GENETICS & TREE IMPROVEMENT

Credit: 3+0+1=4
UNIT: I 
Basic genetics principles - genomes and genes, genome structure, genetic code and gene expression, sources of genetic variation, Population genetics – Hardy-Weinberg equilibrium, gene frequencies, factors affecting allele frequencies, inbreeding and forces of evolution.

UNIT: II
Mating system of forest trees – Reproductive phenology, flowering, pollination vectors, threats to pollination, dynamics of mating system in forest trees, incompatibility mechanism, out crossing, estimation of selfing rate, breeding system estimation, sex expression. 

UNIT: III
Concepts and importance of tree improvement, genetic variation in natural populations – variation within population, geographic variation: races, clines, ecotypes, land races, Selecting superior trees, Quantitative aspects of tree improvement - genetic value, genetic gain and heritability.

UNIT: IV
Seed orchard – types, establishment, management and records, Methods of vegetative propagation, clonal forestry and its advantages, the need for resistant trees, breeding for resistant to disease, insects and adverse environment, mechanisms of speciation, hybridization.
Practical
1. Exercise for – Complete elimination of homozygous recessive (aa) trees, selection for genes with additive effects, partial selection against recessive (aa) trees. 
2. Selection of superior phenotypes, marking of candidate trees, plus trees and elite trees. 
3. Study of pollination system of some tree species. 
4. Pollen viability estimation, pollen germination following growth hormones, methods of judging stigma receptivity. 
5. Visitation rate and foraging behavior of Pollinators. Practice of cutting, grafting and air layering. 
Suggested Readings
1. Becker, W. A. 1975. Manual of Quantitative Genetica. Student Book Corporation, Washington State University, Pullman, Wash.
2. Boulter, S. L., Kitching, R. L., Zalucki, J. M. and Goodall, K. L. 2006. Reproductive Biology and Pollination in Rainforest Trees: Techniques for a Community-level Approach. Practical Manual. Cooperative Research Centre for Tropical Rainforest Ecology and Management. Rainforest CRC, Cairns, Australia
3. Callaham, R. Z. 1966. Breeding for pest resistance. Sex to Congresso Forestal Mundial, Madrid.
4. Mandal, A. K. and Gibson, G. L. (eds.) 1998. Forest Genetics and Tree Breeding. CBS Publishers and Distributers, New Delhi.
5. White, T.L., Adams, WT. and Neale, DB. 2007. Forest Genetics (Winner of a 2009 Outstanding Academic Title (OAT) award) CABI Publishing , Oxfordshire, UK.
6. Wright, J. W. 1976. Introduction to Forest Genetics. Academic press, New York.
7. Young, A., Boshier, D. and Boyle, T. (eds.). 2000. Forest Conservation Genetics: Principles and Practices. CABI Publishing, Oxfordshire, UK.
8. Zobel, B. and Talbert, J. 1984. Applied Forest Tree Improvement. John Wiley and Sons, New York.

FOR/2/CC/07: FODDER & PASTURE DEVELOPMENT
Credits: 3 + 0 +1 = 4
UNIT: I
Importance and role of fodder and pasture development -in the National scenario. Classification and types of fodder -Green fodder, dry fodder, concentrates, commercial feed, systems of fodder production, intensive dairy farming.

UNIT: II 
Fodder requirements and resources;  Forest as a source of fodder-grazing and browsing, Lopped tree fodder and species suitable of logging, grasses, herbs and shrubs. Carrying capacity  and silos, damages to forest due to excessive grazing and browsing. Augmenting fodder resources of the forests.  Nutritive value of important fodder. Fodder conservation; Silos, Hay and Silage making. New  avenues for fodder promotion, fodder research and development.

UNIT: III 
Pasture production, management types; Establishment of pastures-(i) Soil Preparation (ii) Selection of species and mixtures (iii) Sowing the seed (iv) Time of Sowing (v) other establishment methods. Improvement of native pasture and their management, Grazing systems, Rotational grazing, paddocks, closure cycle, cut and carry system, limiting the number of cattle allowed for grazing, Agroforestry (silvipasture, agri-silvi-pasture)  approaches to pasture production. 

UNIT: IV
Production technology of the following  important fodder crops:.
Cereals 	: Sorghum (Sorghum halepens),  Maize (Zea mays)
Grasses:	Napier grass (Pennisetum purpureum), Hybrid napier (Pennisetum glaucum), Para grass (Brachiaria mutica), Signal grass (Brachiaria brizantha)
Legumes: Lab lab (Lablab purpurens),  Berseem (Trifolium dexandrannium)
Trees	: Subabul (Leucaena leucocephala), Siris (Albizia lebbek )

Practical:	
1. Identification and characterization of important fodder, grasses and legume species.
1. Preparation of herbarium of above species.
1. Conservation of fodder (Hay and Silage Making)
1. Proximate analysis of fodder.

Suggested Readings:
1. 	Breymeryer, A.I. 1980. Grassland Systems Analysis and Man. Suman Book House, Delhi.
2. 	Chatterjee, B.N. 1989. Forage Crop Production. Suman Book House, Delhi.
3. 	Shankar Narayan and Kumar, V. 1984. Grasses and Legumes for Forage and Soil Conservation. ICAR Publication, New Delhi.
4. 	Singh et al , 1998. Forage Grasses and Legumes. Scientific Publishers (INDIA)
5. 	Skerman, P.J. and Riveros, F. 1992. Tropical Grasses. Scientific Publishers, Jodhpur, India.








FOR/2/SC/09A: FOREST & WATERSHED MANAGEMENT

Credits: 3 + 0 +1 = 4
UNIT: I
Watershed; Definition, Concept, Types, Characteristics, Priority Watershed Concept and their Identification, Watershed types, Watershed Management; Concept, Objectives and Principles of Watershed Management, Soil Erosion, Types of Soil Erosion, Effects of Soil Erosion, Factors Effecting Soil Erosion 

UNIT: II
Land Capability and Suitability Classification, Agronomic/Biological Measures of Soil and Water Conservation, Engineering and bioengineering measures of soil and water conservation, Water harvesting – principles and important techniques.

UNIT: III
Watershed Problem; Preparation of Watershed Management Plans- Need, levels and Approaches of Watershed Planning, Data Collection, Watershed maps. Watershed plan Formulation. Log Frame Approach for Watershed Project Development

UNIT: IV
Concept of Participatory Integrated Watershed Management, Need for People’s Participation, Mobilization of People’s Participation, Processes and Means of Community Mobilization, Participatory Processes in Watershed Management, Institutional Arrangements in PIWM; Gender Issues, Role of ITK in PIWM, RRA and Participatory Rural Appraisal in Watershed Management. 

Practical: 
1. Field Study to acquaint with various land degradation problems. 
2. Field visit to study various engineering measures for soil and water conservation
3. Preparation of an integrated watershed development project for a micro/macro watershed in co-ordination with concerned department for identified area
4. Measurement of slope and identification of contour points in a field with simple and low cost methods
5. Design of terraces, contour bunds, contour trenches, waterways
6. Laboratory exercise for the estimation of peak rate of runoff, sediment yield and identification of priority watershed
7. Socio-economic and resource survey for a small watershed
Suggested Readings:
1. Arkar, H.R. 1984. Principles of Soil Conservation and Water Management. Summan Book House, Delhi
2. FAO. 1988. Watershed Management Field Manual: Slope Treatment Measure and Practices. Conservation Guide 13/3, Rome
3. ICIMOD and FAO. 1999. Recent concepts, knowledge, practices and new skills in Participatory Integrated Watershed Management: trainer’s resource book. PWMTA field document no.17
4. MANAGE. 1984. Technical manual on Watershed Management. Vol.I to VI, Hyderabad
5. MYRADA. 1984. PRA PALM Series 1-10 Banglore
6. Singh, et al. 1990. Manual of Soil and Water Conservation Practices. CSWCRTI, Dehra Dun
7. Singh, Rajvir. 1984. Watershed Planning and Management (Second Edition). Yash Publishing House, Bikaner, Rajasthan
8. Tideman, E.M. 1996. Watershed Management: Guidelines for Indian Conditions. Omega Scientific Publishers, New Delhi
9. Young, A. 1989. Agroforestry for Soil Conservation. ICRAF, Kenya
FOR /2/SC/09B: FOREST LOGGING & VALUATION

Credits: 3 + 0 + 1 = 4

UNIT:  I	
History of timber extraction in India. Factors determining the degree of utilization. Basic logging hand tools and power chain saws. Extent of the utilization of trees felled in forests, method and procedures of felling, felling rules, factor determining log lengths, conversion of timber. Extraction and transport- choice of methods, methods of transport.

UNIT: II	
Storage of timber- depots, their management. System of extraction, System of sale and  method of sale, Business principles in forest sales. Grading of timber- system of grading. Forest labour- classification, wages, system of payment, labour organizations. 

UNIT:  III
Forest Yield and its regulation- principles, objects and types of yield. Bases of yield regulation. Guidelines for yield regulation planning, yield control. Yield regulation in regular forests – yield regulation in clear felling systems, yield regulation in regular shelterwood systems – Indian examples. Yield regulation in irregular forests – Indian examples. Determination of allowable cut – classical methods, determination of Annual allowable cut where regrowth and previously harvested forests occur. 

UNIT:  IV
Forest Valuation – valuation principles, nature and purposes of valuation. Economical considerations in forestry operations – financial considerations – cost principles, types of costs, determination of minimum costs, breakeven cost analyses. Economic considerations – economic viability of sustainable forest management, compounding and discounting of costs and benefits, discounted cash flow,  net present value (NPV), Internal rate of return (IRR), benefit cost ratio (B/C ratio), uncertainty and use of sensitivity analysis. Other economic values of forests.

Practical:
1. Exercise based on valuing of a nearby forest stand.
2. Exercise based on discounting and compounding of costs and benefits of forestry operations
3. Exercise based on NPV, IRR, B/C ratio, sensitivity analyses.
4. Acquaintance with various felling and conversion tools and their maintenance.

Suggested Readings:
1. Prakash, Ram. 1986. Forest Management. International Book Distributors, Dehradun. 255p.
2. FAO. 2001. Guidelines for the management of Tropical Forests : the production of wood. Food and Agriculture Organization, Rome. 
3. Davis, Kenneth, P., 1966. Forest Management : regulation and valuation. Mcgraw-Hill Book company, New York.
4. Nair, P.K.R., 1993. An introduction to Agroforestry. Klumer Academic Publishers and ICRAF.
5. Conway, Steve, 1978. Logging Practices: Principles of Timber harvesting systems. Miller Freeman Publications, USA. 416p.
6. Mehta T. 1981. A Handbook of Forest Utilization. Periodical Expert Book Agency.






FOR/2/SC/10A: FOREST ECOLOGY
Credits: 3+0+1=4
UNIT: I
Composition; Forest ecosystem concept, history and progress of forest ecosystem research in India, Genetic Diversity; Gene pools and implication of genetic variability, Basics of diversity; phenotypic and genotypic variations, ecological niche, Forest community composition; Species number, abundances, species associations, species distribution, Methods used for measuring forest composition
 
UNIT: II
Structure; General appearance; Vertical and spatial heterogeneity, Forest structure: Stratification (vertical distribution of species), spatial heterogeneity (horizontal distribution of species, density, edge effect), community structure (biotic interactions, competition, predation, herbivory, symbiosis), mosaic formation and micro-environments, gap formation, dead trees, Source of energy, Trophic structure, Food chain, Food web, Ecological pyramids, Populations: reproduction, growth, natality, mortality and survivorship, Community characteristics: stability, species interactions, species diversity

UNIT: III 
Function; Forest productivity, energy capture and trophic structure, Forest biogeochemistry with emphasis on carbon and nitrogen cycling in tropical forest, Water movement in forest (hydrological cycle), water availability to plant, Global cycles of carbon and nitrogen

UNIT: IV
Dynamics; Succession; Classical models of succession, kinds of succession, seral and climax concept, Forest disturbances; Forest fragmentation, role of disturbance on forest structure and function, Forest degradation and restoration; Causal factors for degradation, factors affecting forest recovery patterns, acceleration of recovery, case studies of forest recovery patterns in India

PRACTICAL
1. Methods of vegetation sampling. 
2. Methods of estimating forest productivity.
3. Quantitative and qualitative estimations of community attributes in degraded and protected forest.
4. Field visit to record the structural and functional changes in protected, degraded and succession forests. 

Suggested readings: 
1. Burton V. Barnes, Donald R. Zak, Shirley R. Denton, Stephen H. Spurr. 1998. Forest Ecology. John Wiley & Sons. 
2. Kimmins J. P. 1998. Forest Ecology. Pretice-Hall. 
3. Perry, D.A. 1994. Forest Ecosystems. The Johns Hopkins University Press, Baltimore. ISBN: 0-8018-4987-X.
4. Ricklefs R. E and Miller G.L. 1990. Ecology. New York: W. H. Freeman and Co. 
5. Kimmins, J.P. 2004. Forest Ecology: A foundation for sustainable management. 3rd Edition. Prentice Hall. Upper Saddle River, NJ. ISBN: 0-02-364071-5.
6. Thomas, P.A. and Packham, J.R. 2007. Ecology of woodlands and forests. Cambridge University Press. Cambridge, UK. ISBN: 978-0-521-54231-9.
7. Warning, R.H. and Running, S.W. 2007. Forests Ecosystems. 3rd Edition. Elseiver Academic Press. San Diego, CA. ISBN: 978-0-12-370605-8
8. Singh, J.S., Singh, S.P. and Gupta, S.R. 2006. Ecology, environment and resource conservation. Anamaya Publishers, New Delhi

FOR/2/SC/10B: SOCIAL AND COMMUNITY FORESTRY
Credit: 3+0+1=4
UNIT: I
Definitions and concept of Social forestry; Community forestry, Farm forestry, Strip plantations and Urban forestry, Evolution of social forestry concept, philosophy and programme in India, Social forestry a vital production system.

UNIT: II
Choice of species and selection criteria under Social forestry, Package and practices of important tree species under social forestry plantation (Jatropha species, Neem, Acacia species, Albizzia procera, Poplar, Prosopis, Bee keeping, tasar and lac culture in social forestry), Impact of social forestry on village economy.

UNIT: III
Scope of social forestry in India, Causes of tree depletion and constraints on tree growing, Programme promotion and implementation in social forestry (role of forestry and extension services, NGO’s and international agencies), Programme design and planning in social forestry.

UNIT: IV
Concept of community based organization and motivation; Joint Forest Management (JFM)-principles and application, JFM status in NE- India and Mizoram, A success case study, Indigenous Traditional Knowledge and Sustainable Community Development, Peoples Participation in forest management, Participatory Rural Appraisal (PRA), Recognition of Forest Rights Act, 2006.
 
Practical: 
1. Visit to an assigned village to study activity pertaining to JFM under implementation.
2. Carrying out PRA/RRA/PLA exercise in proposed village.
3. Study the form and composition and function of village forest council of your area.
4. Study innovative motivation methods adopted by forest staff and village forest council member.

Suggested Readings:
1. Anon. 1992. JFM: Concept and opportunities. Society for promotion of Wasteland Development, New Delhi-110001.
2. Annamadai, R., 1999. Participatory learning and action and micro planning for JFM. Dean, SFRC, Coimbatore, Tamil Nadu.
3. FAO. 1978. Forestry for local community development. FAO Publications, Rome, Italy.
4. Gerald Foley and Geoffrey Barnold., 1984. Farm and Community Forestry, Natraj Publishers, Dehra Dun.
5. Jha, L.K. 1995. India Forest Policies: Analysis and Appraisal. Ashish Publishing House,New Delhi.
6. Jha,L.K. and Sen, P.P. 1991.  Social Forestry, Himalayan Publishing House, Bombay. 
7. Jha, L.K. & Sen Sarma, P.K.(eds). 1994. Forestry for the People. Ashish Publishing House,New Delhi.
8. Jha, L.K. and Sen Sarma, P.K. (Eds.).1994 Forest. Ashish Publishing House, New Delhi.
9. Shah, S.A., 1988. Forestry for People, ICAR, New Delhi.
10. Thinagaran, M. 1999. JFM in Tamil Nadu, Tamil Nadu Forest Department, Chennai-600015.
11. Tiwari, K.M. 1998. Social Forestry and Rural Development. International Book Distributor, Dehradun.
12. Tiwari, K.M and Singh, R.V. 1983. Social forestry Plantation, Nataraj Publication, Dehradun.

FOR /2/OE/11A: PLANTATION FORESTRY
Credits: 2 + 0 + 0 = 2

UNIT I
	
Establishment of forest nursery: Nursery, its categories, objects and importance, selection of nursery site, layout and establishment. Nursery maintenance and management – watering, weeding, pricking out, Management of pest and diseases.


UNIT II

Choice between direct sowing in field and planting, sowing methods. Planning for plantation- Selection of site, choice of species, choice of plantation layout, spacing. Planting out.  Plantation management.  



Suggested Readings: 

1. Kumar, V. 1999. Nursery and plantation practices in Forestry, Scientific Publishers, Jodhpur.
1. Luna, R.K. 1989. Plantation forestry in India, IBD, Dehra Dun.
1. Ram Prakash, 1986. Nursery plantation techniques in forestry in India. Suman Book House, Delhi.
1. Forest Tree Seeds and Forest Management, V. Singh and S.K. Lavania. Bishen Singh Mahendra Pal Singh, Dehtradun, 2003.
1. Kumar , V. 1999. Nursery and Plantation Practices in Forestry,  Scientific Publishers, Jodhpur.
1. Khanna, L.S. 1984. Principles and practices of silviculture. Khanna Bandhu, Dehradun.
1. Dwivedi, A.P. 1992. Text book of Silviculture. Oxford & IBH.



























FOR /2/OE/11B: BAMBOO AND CANES

Credit: 2+0+0=2

UNIT  I

Diversity and distribution of bamboo; Bamboo morphology and flowering. Regeneration, methods of propagation; Management of bamboo forest. Utilization of Bamboo; Conservation of bamboo resources, National Bamboo Mission. 


UNIT II

Canes/Rattan diversity. Morphology of rattan. Natural regeneration, propagation, nursery practices, cultivation and management of canes. Harvesting and processing of canes/rattans, Utilization of canes. Need and strategy for conservation of canes.



Suggested Readings:

1. Negi, S.S. and Naithani, H.B. 1994. Handbook of Indian Bamboos. Oriental Enterprises, Dehra Dun (India)
2. Patrick, B. Dust, Ward Verizh, Kasluo, M. 1993. Non-Wood Forest Products in Asia, Oxford and IBH, Publishing Co.Pvt.Ltd. New Delhi
3. Shanmughavel, P., Peddappaiah, R.S. and Liese, W. 2003. Recent advances in Bamboo Research, Scientific Publishers (India), Jodhpur.
4. Tewari, D.N. 1995. A Monograph on Bamboo International Book Distributors, Dehra Dun, India.
5. Trotter, H.1982. Indian Forest Utilization, FRI & College, Dehra Dun



















FOR/2/OE/12A: PEOPLE AND FOREST
                                                                                           
                 Credits: 2 + 0 + 0 =2



UNIT I

Forests and its importance, interactions between forests and people, importance of forests in traditional farming systems. People’s movement in forest conservation; Gender dimension of forest management, tribal’s and forests.

UNIT II

Management of Commons and Common Property Resources (CPRs) and open access resources. Forest management and sustainable livelihood strategies, forests and food security, eco-tourism and local development, JFM.


Suggested readings

1. Annamalai R. 1999. Participatory Learning Action and Micro planning for JFM. Dean SFRC, Coimbatore.
2. FAO. 1978. Forestry for Local Community Development. FAO Publication.
3. Shah SA. 1988. Forestry for People. ICAR.
4. Tiwari KM. 1988. Social Forestry and Rural Development. International Book 
5. Vyas GPD. 1999. Community Forestry. Agrobios.























FOR/2/OE/12B: FOREST MANAGEMENT

                                                                                                               Credits: 2+ 0 + 0=2


UNIT I

Objectives of forest management, methods & practice of forest management in India, general operations to improve forest vegetation, management of trees and non-timber forest products
 

UNIT II

Joint Forest Management & benefit sharing, role of NGOs in forest management, Forest management and sustainable livelihood strategies, ecotourism and forest management, concept of working plan.

Suggested Readings

1. Bentley, J., Recknagel, A.B. 1985. Forest Management, International book distributors,
	Dehra Dun.
2. Edmunds, D and Wollenberg, E 2003. Local Forest Management, Earthscan Publications, London.
3. Kathiresan, 1986. Essentials of Forest Management, Natraj Publishers, Dehra Dun.
4. Pulparambil, J 2002. Forest Management – an HRD approach. Uppal Publishing House, New Delhi
5. Tiwari KM. 1988. Social Forestry and Rural Development. International Book Distribution, New Delhi.

















FOR/3/CC/13: FOREST BIODIVERSITY AND WILDLIFE CONSERVATION
Credit: 3+1+1=5
UNIT: I	
General: Concept of Biodiversity; Biodiversity at Genetic, Species and Ecosystem levels, Importance of biodiversity at global and national level, Forest Genetic resources and its sustainable use, Agenda 21, Biological Diversity act 2002.

UNIT: II
Biodiversity - Threats, Assessment and Monitoring; Factors causing loss of biodiversity (National & International scenario), IUCN Red list category, rarity and extinction process, important threatened/endemic plant and animal taxa of India. Scales, planning and approaches in assessing and monitoring biodiversity at genetic, population, species and ecosystem level.

UNIT: III
Biodiversity and Wildlife ; Biological basis for conservation of Wildlife, Values, Habitat management, Population estimation(census technique), Conservation strategies ex situ and in situ , protected area network, Agencies for conservation of wild life, zoo management, Management of wetland habitat for ecological process and wildlife, Wildlife plans, Project Tiger.

UNIT: IV
Conservation of Biodiversity; Need and reasons of biodiversity conservation, Different approaches biodiversity conservation (Habitat/Ecosystem, Species and Integrated landscape), Biodiversity conservation methods: in situ conservation: Biosphere reserve, sanctuaries, national parks, ex situ conservation, botanical garden, zoological garden, in vitro conservation: germplasm or gene bank, tissue culture. Hot spots and megadiversity center, Role of IUCN, CBD, ITPGRFA, NBPGR and Indigenous Knowledge System in biodiversity conservation, Environmental Impact Assessment (EIA).
Practical:
1. Plant/Tree/Wild Life enumeration in protected area/ National Parks/ Wild life sanctuaries.
2. Ecological census techniques- wild animal census.
3. Socio-economic impact study/assessment.
4. Identification of causes of man-animal conflict and measures for restoration.
5. Environment and Social impact assessment.
Suggested Readings:
1. Gaston, K.J and Spicer, J.I. 2004. Biodiversity: An Introduction. Blackwell Publishing Company, USA.
2. Richard. B. Primack. 1998. Essentials of conservation biology. Sinauer Associates, Inc. USA.
3. Agarwal, S.K. 2002. Biodiversity conservation. Rohini Publishers, Jaipur.
4. Nautiyal, S and Kaul, A.K. 1999. Forest Biodiversity and its conservation Practices in India. Oriental Enterprises, Dehradun.
5. R. Umashaanker et.al. 2001. Forest Genetic Resources. Oxford and IBH Publishing Co. Pvt. Ltd. New Delhi.
6. Ian. F. Spellberg. 1992. Evaluation and Assessment for Conservation. Chapman Hall, London, UK.
7. David, E.B. and Joel, T.C., 2003. Monitoring Ecosystems. Island Press,  Washington, DC
8. Stanley, A.H., 2002. Managing our wildlife resource. Printice-Hall, USA.
9. Benson, E.E., 1999. Plant conservation Biotechnology. Taylor and Francis Ltd. London.
10. Agrawal, K.C., 2000. Wildlife of India: Conservation and Management. Nidhi Publishers, India
11. Dunbar, A.A., (Eds: Reprinted from BNHS). The preservation of wildlife in India. Daya Publishing House, New Delhi.
12. Sinha, P.C., 1998. Wildlife and forest conservation. Anmol Publication Pvt. Ltd,  New Delhi.
13. Edward, O.G., 2004. Ex situ plant conservation. Isaland Press, Washington, DC
FOR /3/CC/14: AGROFORESTRY & CROPPING SYSTEM
Credit: 3+1+1=5
UNIT: I
Definitions,  Historical perspective, objectives, importance and scope of Agroforestry. Agroforestry as a land use system. Role and charactertics of trees, experimental evidence of tree-crop mixtures, choice of agricultural crops, trees and crops management in agroforestry system. Characteristics of Multipurpose tree species (MPTs). Agro forestry vs shifting cultivation in North Eastern Hill Region -purpose, process, consequences and control measures.

UNIT: II
Agroforestry systems classification based on various approaches i.e. structure, dominance of components, temporal arrangement of components and allied components. Types of Agro-forestry systems A brief study  of Homestead Agro-forestry, Agroforestry models (3-tier ICAR system, Slopping Agricultural Land Technology(SALT)/Slopping Watershed Engineering Technology (SWEET) system, their merits and demerits.

UNIT: III
Cropping system – An overview, types of cropping systems-mono cropping, multiple cropping, inter cropping, mixed cropping, relay cropping, sequence cropping and their efficiency. Interactions between different components in Inter cropping and  Sequence Cropping.

UNIT: IV
Cropping system management: Management of Inter cropping and sequential cropping system in relation to crops like Rice, Maize, Sugarcane and Pulses (Green Gram and Red Gram) Study of management practices under the sub-heads-seed bed preparation, varieties, seeding, fertilizer application, irrigation requirement, weed control, pests and diseases and harvesting.
Practical:
1. Identification and characterization of seeds and crop plants.
1. Identification and characterization of manures and fertilizer
1. Calculation of fertilizer doses.
1. Calculation on seed requirement in Agro forestry systems.
1. Effect of different cropping systems on soil erosion and water quality.
1. Field exercise on plot demonstration showing root distribution of different trees and crops.
Suggested Readings:
1. Nair, P.K.R., 1995. An Introduction to Agroforestry. Klumer Academic Publishers and ICRAF.
1. Avery E., Martha & Cannel, Melvin G.R., Ong K, Chin, 1991. Biophysical Research for Asian Agroforestry. Winrock International, USA
1. Chatterjee, B.N.Maiti,S and Mandal, B.K. 1989. Cropping Systems: Theory and Practice, Oxford and IBH Publishers, Delhi 
1. Chudawat & Goutam, S.K. 1993. A text book of Agroforestry. Oxford & IBH Publication
1. De G.C. 1989. Fundamentals of Agronomy. Oxford and IBH Publishers (Delhi)
1. ‘Forestry Sciences, Agroforestry Education and Training : Present and Future’. Eds.-PKR Nair; H.L Gholz, M.L.Duryea. Proceedings of International Workshop on Professional Education and Trainning in Agroforestry, 1988. Kluwer Academic Publishers, Dordrech, The Netherlands.
1. Khurana, D.K. and Khosla, P.K. 1989. Agroforestry for Rural Need, I.S.T.S Solan. 
1. Mac Dicken, K.G., Wolf, G.V, & Briscoe, C.B. 1991. Standard Research Methods for Multipurpose Trees and Shrubs. Winrock International, USA.
1. Morachand, 1992. Crop Production, Lauani Press, W.Bengal.
FOR/3/SC/15A: ADVANCED FOREST ECOLOGY
Credits: 3+0+1=4
                                                                                    
UNIT	:I
Concept of forest ecosystem, forest ecosystem structural and functioning, Community structure, species composition, dominance, forest diversity indices (alpha diversity, beta diversity, gamma), Methods of studying forest communities. Significance of forest, Climatic, edaphic, topographic factors and vegetation distribution
UNIT	:II
Forest productivity (primary and secondary productivity), Nutrient cycling in forest: nutrient uptake, retention and return, source of nutrients. Nutrient input (wet, dry and weathering), accumulation and return through litter fall, acid precipitation, organic matter decomposition, nutrient release and output through runoff and leaching, nutrient conservation strategies in forest. Example of forest N cycle.  
UNIT	:III
Measurement of forest productivity, Methods of developing allometric equations relating girth and biomass of trees,  height as a measure of site quality, vegetation as an indicator of site quality, volume estimation, ecological succession, concepts and examples of forest succession, concepts of climax.

UNIT	:IV
Disturbance as an ecosystem process, source of disturbance, major disturbances in the forest ecosystems: natural (fire, storm, flood, insect and diseases) and anthropogenic (logging, land clearing), elimination of species, addition of species, changing climate and their impact on forest and soil health

Suggested reading: 
1. Barnes, B.V., Zok, D.R., Denton, S.R. and S. H. Spurr, 1998. Forest Ecology 4th edition, John Wiley and sons, Inc USA.
1. Brewer, R. 1998. The Science and Ecology. Saunders and Harcourt Collage Publishers, New York.
1. Charles, J. Krebs, 1994. ecology, Addison-Wesley Educational Publishers, Inc.,(Benjamin/Gummings).
1. Negi, S.S. 1983. Fundamentals of Forestry Vol.III, Forest Ecology, Printed by Bishem singh Mahendra Pal Singh, Dehradun.
1. Purohit, S.S. and  R. Ranjan, 2003. Ecology, Environment and Pollution  Agrobios, India Jodhpur.
1. Tiwari, S.C. 1992. Concepts of Modern Ecology. Printed by Bishem singh Mahendra Pal Singh, Dehradun.
1. Kimmins J. P. 1998. Forest Ecology. Pretice-Hall. 
1. Perry, D.A. 1994. Forest Ecosystems. The Johns Hopkins University Press, Baltimore. ISBN: 0-8018-4987-X.
1. Kimmins, J.P. 2004. Forest Ecology: A foundation for sustainable management. 3rd Edition. Prentice Hall. Upper Saddle River, NJ. ISBN: 0-02-364071-5.
1. Thomas, P.A. and Packham, J.R. 2007. Ecology of woodlands and forests. Cambridge University Press. Cambridge, UK. ISBN: 978-0-521-54231-9.
1. Warning, R.H. and Running, S.W. 2007. Forests Ecosystems. 3rd Edition. Elseiver Academic Press. San Diego, CA. ISBN: 978-0-12-370605-8
1. Singh, J.S., Singh, S.P. and Gupta, S.R. 2006. Ecology, environment and resource conservation. Anamaya Publishers, New Delhi




FOR/3/SC/15B: ADVANCED AGROFORESTRY
Credit: 3 + 0 + 1 = 4
UNIT : I
Agroforestry systems: Definitions, Classification of Agroforestry systems, Tree domestication, local agroforestry systems and practices (common agroforestry systems including home gardens in the local setting, their strength, limitations, opportunities, financial issues, production, sustainability and adoptability issues), Cost-benefit analysis.

UNIT: II 	
Role of Agroforestry in rural livelihood,  subsistence products and cash income,  Environmental services in Agroforestry system (cause & effects of land use change at farm level and carbon stock, emission of greenhouse & uses), Tree-Crop-Animal-Soil interactions

UNIT: III
Advancing Agroforestry Systems: Participatory Planning, Various Participatory Tools (Farming system Research (FSR), Agro ecosystem Analysis (AEA), Rapid Rural Appraisal (RRA), Diagnosis and Design (D&D), SWOT analysis, Geographical Information System (GIS), 

UNIT: III
Institutions and Policies related to Agroforestry, Role of different stakeholders in agroforestry development, role of training and educational institutions in capacity building, Field experiments in agroforestry Options for agroforestry technology generations and dissemination, 

Practical: 
5. Survey and analysis of land use systems in the adjoining areas
5. Design and plan of suitable models for improvement.
5. Mineral and nutrient analysis of soil plants
5. Qualitative evaluation of multiple and intercropping systems.
5. Case studies on harvesting, post harvest management and marketing of agro- 
forestry products.



Suggested Readings:
1. Chudawat, B.S. & Goutam, S.K. 1993. A text book of Agroforestry.
2. Forestry Sciences, Agroforestry Education and Training:Present and Future. Eds.-PKR Nair; H.L Gholz, M.L.Duryea. Proceedings of International Workshop on Professional Education and Trainning in Agroforestry, 1988. Kluwer Academic Publishers, Dordrech, The Netherlands.
3. Mac Dicken, K.G., Wolf, G.V, & Briscoe, C.B. 1991, Standard Research Methods for Multipurpose Trees and Shrubs. Winrock International, USA.
4. Martha, E. Avery, Cannell, M.G.R., & Chin K. Ong., 1991. Biophysical Research for Asian Agroforestry, Winrock International, USA
5. Nair, P.K.R., 1995. An Introduction to Agroforestry. Klumer Academic Publishers and ICRAF. 
6. Budd, W.W. & Duchhart, I. Planning for Agroforestry. Elsevier Science, Amsterdam.
7. Burch, W. R. & Parker, J. K. 1991. Social Science Applications in Asian Agroforestry. Winrock International, USA, South Asia Books. 





FOR/3/SC/16A: FOREST POLICIES; ACTS, LAWS & ENVIRONMENTAL AWARENESS

Credit: 3+1+0=4

UNIT: I
Forest Policies; General concept of forest and its significance, Forestry organizations and their role in managing India’s forest, Salient features of national Forest policies of 1894, 1952 and 1988, Role of forest policy in forest conservation, Mizoram Bamboo Action Policy

UNIT: II
Forest Acts; The Environmental Conservation Act 1986, Wildlife Protection Act 1972, Indian Forest Conservation Act 1980, National Biodiversity Strategy and Action Plan 2000, Basic principles of Rio-declaration (Agenda 21), Salient features of Kyoto protocol, REDD+, Tribal Act 2006

UNIT: III
Forest Laws; Basics of Law available for forestry, Salient features of Indian Penal Codes (1860) pertaining to forest offences, Land mark judgments taken on forest related issues. 
 
UNIT: IV
Environmental Awareness; Role of forests in environmental conservation, Major environmental movements in India, National afforestation and reforestation programmes with emphasis on community participation (e.g. Vanamahotsava, Join Forest Management, Green Mizoram), Traditional land and forest management procedures and customary laws, Intellectual Property Rights and bio-resource patenting, An overview on Shifting cultivation and its alternate land use systems. 

Suggested Readings:
1. Anon. 1982. Forest Policy 1982. Govt. of India Publication, Delhi.
1. Anon. 1998. The Indian Forest Act 1927 along with Forest Conservation Act, 1980. Nataraj  Publishers, Dehradun.
1. Anon., 2004. The Indian Forest Act, 1927. Law Publishers (India) Pvt. Ltd., 18-A, Sardar Patel Marg, Post Box No. 1077, Allahabad – 211001.
1. Biswas, S.K. 1990. Forest Administration in India, Chugh Publication, Allahabad.
1. Jha, L.K. 1994. Forest Policy. Ashish Publishing House, Delhi.
1. Negi, S.S. 1985. Forest Laws. Nataraj Publication, Dehradun.
1. Saharia,V.B. 1989. Wildlife Law in India. Nataraj Publication, Dehradun.
1. Negi S. S., 1997. Forest Policy and Law, International Book Distributors Dehradun.
1. Shetty B J. 1981. A Manual of Law for Forest Officers. Sharada Press, Mangalore.
1. Legislations on Environment, Forests, and Wildlife (http://envfor.nic.in/legis/legis.html).
1. Governance of forest resources in India: (www.irma.ac.in/silver/themepaper/SAXENA.pdf).
1. Kyoto Protocol (www.unfccc.int/resource/docs/convkp/kpeng.pdf).












FOR /3/SC/16B: STATISTICAL METHODS & EXPERIMENTAL DESIGNS

    Credit: 2+1+1=4

UNIT:  I
Need for statistics in forestry research.  Research planning and methods of data collection, Principal steps in sample surveys.  Sampling variation and estimation of sampling errors.  Determinations of sample size.  Classified sampling design used in forest surveys (Simple random sampling, stratified random sampling, systematic sampling), Point sampling and use of wedge prism.

UNIT: II
Frequency distribution, measure of central tendency (arithmetic mean, median, mode), measure of dispersion (standard deviation, variance and coefficient of variation). Correlation and regressions, correlation coefficient, simple regression analysis, examples of multiple regression.  Test of significance (t-test, ANOVA) and its applications in forestry research.

UNIT: III
Principles of Experimental Design, layout and analysis of data of Completely Randomized Design (CRD), Randomized Block Design (RBD), Latin Square Design (LSD), Split Plot and Strip Plot Designs. Use of statistical software packages in forestry research (SPSS, Statistica, Origin 7.0).

UNIT: IV
Selection of research problem, Proposing and testing of hypothesis, Literature survey, Statistical Analysis, presentations of data, tabulation.  Interpretation and deriving inference and conclusions. Brief account on writing project proposal, project report / dissertations. 

Practical:
1. Enumerations exercises in the field and recording of the data
1. Study of experimental design , layout and  analysis of data in the field.
1. Sampling size determination in the field 
1. Use of Computer Software for data analysis.

Suggested Readings:
1. Chaddha, 1989. Agricultural statistics in India. Suman Book House, Delhi.
2. Dear, K.B.G., Mead, R.& Rilay, J. 1987. Statistical tools for Agro Forestry Research Bivariate Analysis for Intercropping Experiments. ICRAF,  Kenya.
3. Dos Pe Khar,C.A. 1984. Field Experimentation statistical Procedures. M.T.R.  Publishers, Moscow.
4. Mahin, J., 1976.  Principles of Data base management. Practice Hall New York.
5. Sokal,R.R.and Rohlf, F.J. 1995. Biometry: The principles and practice of statistics in biological research. 3rd Edition. W.H.Freeman Company, New York.
6. Zar, J.H.(1999). Biostatistical Analysis. Fourth Edition. Prentice Hall, New York.









FOR/3/OE/17A: GLOBAL CHANGE AND FOREST
 

Credits: 2+0+0=2
UNIT I

Concept of global change ecology, major global change issues (increasing atmospheric CO2 concentration, alterations in biogeochemistry of nitrogen, land use change and biodiversity), impact of human activities on global change

UNIT II

Concept of forest ecosystem, major impacts of global ecological changes on forests, concept of degradation and restoration, restoration/rehabilitation of degraded forest ecosystems.



Suggested readings: 

1. Krebs C. 2008. The ecological world view. CSIRO Publishing, Oxford Street, Collingwood, Australia.
2. Singh, J.S., Singh, S.P. and Gupta, S.R. 2006. Ecology, environment and resource conservation. Anamaya Publishers, New Delhi
3. Larcher, W. 2001. Physiological plant ecology. Springer – Verlag, Berlin, Heidelberg, New York
4. Chapin, FS, Sala, OE, Huber-Sannwald E. 2001. Global biodiversity in a changing environment: scenarios      for the 21st century. Springer – Verlag, New York
5. Santra, S.C.  2010. Environmental Science. New Central Book Agency Private Limited, Kolkata.
6. Perry, D.A. 1994. Forest Ecosystems. The Johns Hopkins University Press, Baltimore. ISBN: 0-8018-4987-X.






















FOR/3/OE/17B: ENERGY PLANTATION & BIOFUELS

Credits: 2 + 0 + 0 =2
UNIT: I 

Wood as sources of energy and its comparisons with other sources, Consumption pattern of energy and biomass in India, Impact of biomass energy to environment, impact of energy efficiency in power sector. 

UNIT: II

Biomass for energy and industry, power generation from energy plantations. Need of energy plantation, High density energy plantation (HDEP), Evaluation criteria of different fuel wood species for energy. Petro crops; recent developments in biofuel energy.

Suggested Readings:

1. Chaturvedi AN. 1994. Technology of Forest Nurseries. Khanna Bandhu.
2. Gutterson N and Zhang J. 2009. Important issues and current status of bioenergy crop policy for advanced biofuels. Biofuels, Bioprod. Bioref. 3:441–447.
3. Kumar, A. l996. Bioenergy plantations: A model system for restoration of semi arid regions. In: Biomass for energy and environment (P. Chartier, G.L.Ferrero, U.M. Henius, S.Hultberg, J. Sachau, M.Wiinblad, eds.) Elsevier Science U K. pp 819-824.
4. Luna RK. 1989. Plantation Forestry in India. International Book Distributors.
5. Mehta T. 1981. A Handbook of Forest Utilization. Periodical Expert Book Agency.



























FOR/3/OE/18A: AGROFORESTRY SYSTEMS
                                                                                             
                Credits: 2+ 0 + 0=2

UNIT I

Agroforestry - historical perspectives, objectives, importance, potential and impediments in implementation. Overview of global agro-forestry systems and practices.

UNIT II
	
Multipurpose trees and shrubs in Agroforestry. Component interaction and Management of woody perennials in agroforestry systems. Trends in Agroforestry systems research and development.

Suggested Readings

1. Chundawat, B.S and Gautam, S.K. 1993. A text book of agroforestry. Oxfor & IBH Publishing C.Pvt. Ltd., New Delhi, 188p.
2. Dwivedi AP. 1992. Agroforestry: Principles and Practices. Oxford & IBH.
3. Nair PKR, Rai MR & Buck LE. 2004. New Vistas in Agroforestry. Kluwer.
4. Nair PKR. 1993. An Introduction to Agroforestry. Kluwer.
5. Ong CK & Huxley PK. 1996. Tree Crop Interactions – A Physiological Approach. ICRAF.
6. Young A. 1997. Agroforestry for Soil Management. CABI.



























FOR/3/OE/18B: ECO DEVELOPMENT

                                                                                                              Credits: 2+ 0 + 0 =2

UNIT I
	
Background and concept of ecodevelopment, Eco development in support of conservation & protected area management, Ecodevelopment prospective for local people natural resources management.

UNIT II

Thrust areas in eco development; Planning and process in eco development.: Macro and micro planning. Implementation of eco development, Case studies.

Suggested readings:

3. Brandon, K. and Wells, M. 1992. Planning for People and Parks: Design Dilemmas. World Development 20 (4): 557-570
3. Gadgil, M. and Guha, R. 1993. This Fissured Land: An Ecological History of India. Oxford University Press, New Delhi 
3. Pabla, H.S., Pandey, S. and Badola R. 1995. Guidelines for Ecodevelopment Planning. Wildlife Institute of India, Dehra Dun. India
3. Wells, M. 1994. Biodiversity Conservation and Local People's Development Aspirations: New Priorities for the 1990s. In Biodiversity Conservation: Problems and Policies. Perrings, C., Maler, K.G., Folke, C., Holling,C.S., & Jansson B.O. (eds.), Kluwer Academic Press. Dordrecht, the Netherlands.


























FOR/4/CC/19: SUSTAINABLE FOREST MANAGEMENT

Credit: 4 + 0 + 1 = 5
UNIT: I
Sustainable Forest Management; Meaning, Need & Importance of sustainable Forest Management (SFM), Evolution of SFM, Global Scenario, Concept of sustainability – Pillars of sustainable development (Ecological, Economical, Social), Introduction to criteria and indicators for sustainable Forest Management.

UNIT: II
International processes of SFMs, Bhopal-India process of SFM, National Forest Policy - participation of stake holders, particularly communities, Joint Forest Management (JFM) as operational strategy for sustainable Forest Management, SFM and livelihood – Ensuring production of Forestry goods and services.

UNIT: III
Reinforcing SFM – Trees outside Forests (TOFs) sustainable, harvesting of forest products, measuring of indicators – sustainability index, SFM and certification of Forest products.

UNIT: IV
Institutionalization of SFM-incorporation in forest working plans, linkages of SFM with other initiatives-carbon sequestration, clean Development Mechanism, Kyoto protocol, scope of research in C & I approach of SFM.
Practical:
1. Observation and collection of data on the identified indicators in the nearby forests.
1. Arranging the field data into appropriate reporting formats.
1. Working out minimum Acceptable standards for the indicators.
1. Analysis and interpretation of data for sustainability index at FMU level.
1. Estimations of trees outside (TOF) in the town/University/Institutions having large campus.
Evaluation: 	
The students shall be assigned to prepare a report based on their field visit/community participation and submit for evaluation. The report will be evaluated through seminar presentation by the course in charge.
Suggested Readings:
1. ‘C & I India Update’ Quarterly Newsletter .Vol-I (No.1,2,3,4,), Vol-II (No.1,2,3,4,) Vol-III (No.1,2,3,4).
1. IFFM, 1999. Bhopal-India Process for sustainable Management of India Forest.
1. IFFM, 2000. Report of the National Task Force on SFM, Govt. of India.
1. IFFM, 2001. SFM Series. Tree resources outside Forests (TOF) in India.
1. IFFM, 2002. Annotated Bibliography on sustainable forest management.
1. IFFM, 2002. Illustrated Manual on Criteria & Indicators for sustainable Forest Management.
1. IFFM, 2002. Manual for operationailizing criteria & Indicators for sustainable forest management at FMU level.
1. IFFM, 2003. Prashikshan Niyamavati: Sattatposhniya/Tikau Van Prabandhan (In Hindi)
1. IFFM, 2003. Strategy for operationalizations of SFM in India.






FOR/4/CC/20: FOREST PRODUCTS AND WOOD SCIENCE

Credits: 4+ 0 + 1 = 5
UNIT: I	
Ecological, Ecodevelopmental and Recreational Uses of Trees, Trees as a Source of Sustenance: Timber, Food, Sugars, Starches, Spices and Condiments, Nonalcoholic Beverages, Medicines, Waxes, Soap Substitutes, Fodder, Fibers, Pulp and Paper, Tannins, Dyes, Rubber and Other Latex Products, Gums, Resins.

UNIT: II
Wood properties - gross anatomical features of wood, physical properties and shrinkage of wood, elastic, strength, and vibration properties of wood, natural characteristics affecting mechanical properties of wood, reaction wood, fire performance characteristics of wood.

UNIT: III
Defects of timber- natural and seasoning defects, biodeterioration of wood, Drying of Wood,  wood preservation- properties and types of preservatives, preparation of timber for treatment application of preservatives.

UNIT: IV
Important qualities and examples of structural and specific utility timbers. Important wood based industries – Ply wood industry, pulp and paper industry, tapping and processing of resin, katha and cutch manufacturing, lac and shellac, charcoal burning etc.  Policy on raw material supply and their manufacture.

Practical
1. Determination of moisture content and shrinkage of different wood species. 
2. Determination of specific gravity and bending properties of various wood species. 
3. analysis of biodeterioration of wood, treatment of wood with different preservatives. 
4. Collection wood samples of various species and identification of their anatomical features and physical features. 
5. Visit to nearby wood based industries and observe the tools, equipment and processes used.
Suggested Readings:
1. Anon, 1972. Indian Forest Utlization Vol 1&2, FRI, Dehra Dun.
1. Anon, 1996. Wood Preservation Manual. FAO, Rome
1. Conway, Steve, 1978. Logging Practices: Principles of Timber harvesting systems. Miller Freeman Publications, USA. 
1. Fisher, W.R., 1908. Manual of Forestry; Forest utilization, Vol. V (Second Edition). Periodical Experts Book Agency, Delhi. 
1. Mehta, Tribhawan., 1981. A handbook of Forest Utilization. International Book Distributors, Dehra Dun.
1. Negi, S.S., 1992. Textbook of forest Utilization: Wood and Non-Wood forest products. Bishen Sing Mehandra Pal Singh, Dehra Dun.
1. Rao, K.Ramesh and Juneja, K.B.S, 1992. Field Identification of fifty important timbers of India. ICFRE, Dehra Dun. 123p.
1. Simpson, W.T. 1989. Drying wood: a review. Drying Technology. An International Journal, Pt. 1. 2(2): 235–265, Pt. 2, 2(3): 353–368.
1. Eaton, R.A.; Hale, M.D.C. 1993. Wood: decay, pests and protection. New York, NY: Chapman & Hall.
1. Hunt, G.M.; Garratt, G.A. 1967. Wood preservation. 3rd Edition. The American Forestry Series. New York, NY: McGraw–Hill.

FOR/4/CC/21: NON TIMBER FOREST PRODUCTS (NTFP) MANAGEMENT

Credit: 2 + 1 + 1 = 4
UNIT : I
NTFPs:	Definitions and classification, NTFPs and International Policy issues, Indian Forest Policies and NTFPs, State control over NTFPs (including bamboos and canes),  Sources of NTFPs and conservation needs, Understanding sustainable management of NTFPs.


UNIT: II
Inventory on NTFPs, Quantification of NTFPs. Use values of NTFPs, Social role and economic benefit of NTFPs, Non-tangible benefits of NTFPs, Tracing the market channels and market flow of NTFPs, NTFPs and gender issues, Indigenous knowledge and NTFPs


UNIT: III

Identification and prioritization of NTFPs, Potential NTFPs of Mizoram (Broom stick, Anchiri, Bamboo shoots, Rattans, Fuel woods, Charcoal, Orchids, Fish), Subsistence and commercial value of NTFPs, Some case studies on NTFPs commercialization, Factors causing success and failure of NTFPs commercialization.


UNIT: IV
Identification of potential medicinal plants and orchids of Mizoram, Ethno-botany of few medicinal plants, Scope of cultivation and marketing of important NTFPs of Mizoram, Institutional aspects of various NTFPs, Prospects of Bamboo  and Rattans as  NTFPs and management of their resources.

Practical:
1. Identification of Non-timber forest products of the State.
2. Survey of NTFP species in the nearby forest.
3. Study on the value addition of important NTFPs of Mizoram and their economic aspects.
4. Visit local market and listing out different NTFP products sold in the market and survey the productivity, frequency and availability of different NTFPs.

Suggested Readings:
1. Naik, V. N.2004. Identification of Indian Medicinal Plants.
1. Negi, S.S. and Vaithani, H.B. 1994. Handbook of Indian Bamboos. Oriental Enterprises, Dehra Dun (India)
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