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Course Structure
M.Se. Forestry (2 -Year [ 4- Semester) CRCS Program

"-HEI‘I‘I'I:!I-tI:r -

Course Course Name of the Course Credit | Hour/ | Marks
Opted Code week
I"SEM | Core-Dl | FOPATTI | Silviculture 3 3 1)
Core-l] | FOPALT] a [ 1 100
 Practical
Core-02 | FOPATT2 | Forest Biometry, Surveying 3 3 LN
_ & Engineering
Core-02 FOPALT2 1 3 1416}
Practical . .
- Core-013 FOPATT3 | Forest Management. Remote i 3 1)
sensing & GIS
Core-03 FOPRPALTS 1 3 106
Practical i N
Care-04 | FOPATT4 | Forest Protection 3 3 1000
Core-04 | FOPALTY [ 3
Practical
' Core-05 FOPATTS | Forest Ecology and 3 3 100
Biodiversity Conservation .
Core- FOPALTS [ i o |
05 Practical
| Core-6 | FOPATT6 | Forest Policy. Law and 3 3 | 10
| Environmental Legislation ) o
Core -06 | FOPALTS | 3 100
| Practical
: TOTAL 24 36 1200
n Corc-07 | FOPBTT1 | Forest Tree improvement 3 3 100
SEM | and Biotechnology
Core -07 | FOPBLTI 1 3 00
Practical
Core -08 | FOPBTT2 | Forest Industries and E 3 104
Wood Technology
Core-08 | FOPBLI2 | 3 100}
Practical
Core 09 FOPBTT3 | Wildlife Biology and 3 3 HLLL
Conservation
Core 09 | FOPBLT3 1 3 1o
Proctieal |\ | V4 1 .
Core -10 | FOPBTT4 | Forest Soil and Watershed 3 1 10}
Muanagement | "
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Core-10 FOPRLT4 1 3 14300
| Practical
Core-11 | FOPBTTS | Global Environment and 3 | 3 100
_ Climate Change
Core =11 FOPBLTS 1 3 L1
Practical | e———. S
Eh 01 FOPBTMI | Forest Statistics and 3 3 (EELE
i Research Methodalogy
RM-01] FOPRLMI 1 3 [
Practical |
TOTAL 24 36 | 1206
I SEM Core <01 FOPCTI Forest Resource k| 3 0 100
Fuorest Analysis
Munagement _
{FM) Core-01 Practical FUPC_I_J 1 1 3 [Li1]
Core -02 FOPCTIZ | Production ) 3 100
Management in Nursery
and Plantation Forestry )
Core <02 FOPCLIZ 3 4]
Practical
Core -1 FOPCTI3 | Finance and Marketing | 3 30 100
Management of Forest
Resources
Core 03 FOPCII3 3 100
Practical
Core -04 FOPCTI4 | Tree Business 3 3 100
Manigement
Core 04 FOPCLI4 | 3 {E1]
Practical
Core 08 FOPCLJS | Sustainable Forest 3 3 100
Management in
Changing World
' Core 05 FOPCLI3 ] 5 100
Practical
OF-01 FOPCTON | Urban Forestry z | z 100
I
Total 22 ‘ 32 | 1100




IV™ SEM Forest Management (FM) |
FOPDDIT | Field Training o il E
{Attachment with State
Forest Department for
understanding of
Orperations and
Dissertation/Ficld work/ Management / Practices
Internship/Project/Industry currently used in Forest
Visit! Field Visit Management. :
FOPFOES] Forest 1 a0 | 501
Based Industrial Training
FOPIERT ICT Tools and Technigues i3 2 50
Applications in Forestry. _
FOPDPI2Z | Swdent Project 0z 063 50
- [issertations. [ |
Total 5 78 400
GRAND TOTAL [ os [ 179 | 3900 |
Core -01 | EOPCTR Breeding Methods in 7 3 100
Forest Trees
Core 01 | prypor i I 1| 100
Practical
Core-02 Forest Tree
FOPCTR2 Reproductive Biology | 3 3 10
and Seed Orchards
Core 02 poper go o3 | 100
Practical .
M sEM | Core03 FOPCTR | Molecular Genetics
3 3 3 106
| Forest Genetic | of Forest Trees
Resources | Core =03
R3 1 3 1 (M}
(FGR)  |Practical | O C-
Core-04 FOPCTRA Cuantitative Genetics 3 3 100
uf Forest Trees
Core-4 | pope) R4 | 3 100
Practical !
Core -03 Forest Genetic
Dhiversity,
FOPCLRS Conservation and 3 3 1 (M}
Environmental
Impact |
Core (15
Practical FOPCLRS 1 3 L (M)

I

B o ‘ uh~ L'~ .'u.-.l
Gdisal {_.,1{15/ 4 ?\%W‘p?ﬂ L% j’iﬁ.ﬁp M




| QE-D] . :
FOPCTOL Lirban Forestry 2 2 1640 ‘
Total 22 R YA 1114} |
IV* SEM Forest Genetic Resources (FGR)
Ihssertation/Fiekd : FOPDDRI | Field Training { Attachment with State [ (b 0 1]
work/Internship/ | Forest Department for understanding of
Project/Industry analysis of FGR, Forest Operations and
Visil! Field Visit | Management of Forest Genetic
| Resources)
FOPDERI | Forest 4] an 150
Based Industrial Traming
FOPDPRT | ICT Tools and Techniques Applications | 03 [ alh
n Forestry
FOFDPR2Z | Student Projects Dissertations. 0z T3 50
Total 25 75 40
GRAND TOTAL 35 179 904

Grand Total of Credits: 95

s The stedent project will be alloted in 111 Semester and will be evaluated w the end of TV

Semester, Students will be given a lopic lor the project related to the curriculum by the

supervisor alloted for the project.

=  Visits: Visits to forest operation sites, forest nursery, wildlife habitats and plantation sites

will be conducted as per the requirement of the curriculum,
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Program Specific Objectives:

* To develop student strong competencies in the field of Forestry and Environmental
Seiences and its application in a technology-rich, interactive environment.

* Todevelop strong student skills in silvieultural activities, Forest genctics and tree breeding,
forest survey & mapping, forest management planning, forest based industries development
and wvalue addition, PR applications, natural resource management, environmental
sustainability, socio economic swability, data collection and analysis by using new
technigques and tools,

* lo prepare the studemis to compete successfully for employment in Forestry and
Environmental Sciences and its allied disciplines and to meet the requirements of
government and industrial seciors,

Outcome of the programme:

* The M.Se. Forestry and Environmental seiences programme will equip the students with
knowledge, peneral competence, and analytical <kills on an advanced level, needed in forest
and forcst based industries as well as in environmental sector consultancy, education,
research, and [orest administration,

* The hands on field training through one full semester will give special expertise within
specializations of Forest Genetic Resources and Forest Management offered by the
department.

Course Objectives

SEMESTER-I
Paper L SILVICULTURE

Ohjective: To provide knowledge about Forest ecosystem concepl, forest stand dynamics forest
succession, forest productivity and regeneration of forest,

Outeome: The course will enable the students to know the components and dynamics of forest, its
regeneration and production,

Paper 1L FOREST BIOMETRY, SURVEYING & ENGINEERING

Objective: To develop understanding of students about tree measurements, forest inventory, forest
survey and vield concepts.

Outcome: The students will be able to record the biometric measurements of trees, survey of the
forest aren and vield assessment of the forest stock.

Paper H: FOREST MANAGEMENT, REMOTE SENSING & GIS

Objective: To provide knowledge to students about the use of Remote Sensing and (IS technigue
in the mapping and management of forest resources,

Outeome: The course enables the students to be well-versed in forest mapping with latest use of
ICT techniques, Remote Sensing & GIS.

Paper 1Y. FOREST PROTECTION .
Objective: To provide knowledge to students about forest pesis and diseases with their contral

measures through IPM g’j/ }
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COatcome: Enables the students to maintain healthy growth of the trees with protection from pest
and pathogens and other damaging agents of forest.

Paper V. FOREST ECOLOGY AND BIODIVERSITY CONSERVATION

Ohjective: To develop understanding of students abowt ecological aspects of forest and its
biodiversily conservation strategies.

Outcome: The course will enable the students to understand the entire ecosystem of the forest
with special emphasis on conservation of its bisdiversity

Paper V1. FOREST POLICY, LAWS AND ENVIRONMENTAL LEGISLATION

Objeetive: To develop understanding of students about forest policies, laws and Environmental
Legislation for forest and wildlife management.
Outcome: Enables the siudents to manage the forest wealth with legal knowledge and expertise.

SEMESTER-II
Paper 1. FOREST TREE IMPROVEMENT AND BIOTECHNOLOGY

Ohjective: To acquaint the students sboutl general principles of tree breeding with examples of
important tree species.

Outcome: Enables the students to develop improved progeny of the forest trees 1o underake tree
IMprovement.

Paper 1L FOREST INDUSTRIES AND WOOD TECHNOLOGY

Objective: To acquaint the students with the physical and mechanical choracteristics of wood.
Outeome: The course enables the students 1o identify the wood and its uses for timber and other
imdustries.

Paper HLWILDLIFE BIOLOGY AND CONSERVATION

Objective: To develop the understanding of conservation strategies of wildlife in forest arcas,
Outeome: The students will spread the massage among society for conservation and protection of
wildlife.

Paper [V. FOREST SOIL AND WATERSHED MANAGEMENT

Objective: The basic ohjective of the course i3 to expose the students about the soil properties of
world forests, its production function and capability of storing carbon in forest soils and
opportunity/chatlenges in the management of forest soils. Apart from this student will be exposed
about the watershed management projects for improving the forest health.

Quteome: The student will acquire sound knowledge on world forest seils and its role in carbon
storage and COy greenhouse pas mitigation. This will also enable students to have training for
implementation of watershed projects.
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FAPER V: GLOBAL ENVIRONMENT AND CLIMATIC CHANGE

Objective: To develop understanding of students about enviranment, global climatic changes and
their effect on forest ecosystems,

Qutcome: Ensbles the student about the regional, global environment and climate changes
i galion measurcs.

PAPER VI: FOREST STATISTICS AND RESEARCH METHODOLOGY

Ohjective: To provide exposure about methods of statistical analysis, desipn and sampling
techniques for data analysis and interpretation.

Outeome: Make the students well versed with statistical sofltware, analysis of data and s
INterpretation.

SPECIALIZATIONS
FOREST MANAGEMENT

PAPER I. FOREST RESOURCE ANALYSIS

Ohjective: To develop understanding of students about the nature and importance of forest
resaurees, their availability and management strategies,
Duteome: To be well versed in the management of the forest resources and to develop sirategies
for their improved production with analytical approach,

PAPER 11, PRODUCTION MANAGEMENT IN NURSERY AND PLANTATION
FORESTRY

Objective: To develop understanding and management skills of the students in respect of
commercial nursery production and plantation forestry.

Outcome: Equipped the students with latest skills of forest produce production with commercial
nursery production for plantation activities,

PAPER 111 FINANCE AND MARKETING MANAGEMENT OF FOREST RESOURCES

Ohbjective: To develop understanding of students about financial and marketing management tools
applied for forest resources business and their marketing. _ - o .
Outeome: Enable the sudents to make balance sheet and determine sustainability of business of
forest based industries.

PAPER 1V. TREE BUSINESS MANAGEMENT

Ohjective: To develop understanding and management skills of the student with special reference
to tree farm business management. : '

Outeome: Enables the students to manage the tree planting business.

PAPER V. SUSTAINABLE FOREST MANAGEMENT IN CHANGING WORLD

Objective: To develop understanding and management skills of the student with special reference
to Environment conservation in the changing world,
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Outeome: Enables the students to manage the forest area with the emphasis on environmental
copservation and greenhouse gases mitipation and global climatic changes.

PAPER V. URBAN FORESTRY

Objectives: Planning, establishment, protection. and manapement of individual trees and Torest
systems within an urban environment

Outcomes: This will enable students 1o gain knowledge of urban forestry, create urban foresis,
commercial arborists, city planners and consultants.

SEMESTER- 111

FOREST GENETIC RESOURCES
Paper |. BREEDING METHODS IN FOREST TREES

Objective: To acquaint the students aboul the concepts of sub- selection, population siructure o
breeding and production, genetic testing and making designs.

Owutcome: This will enable students in the selection of superior trees for developing disease
resistant and drought resistant guality planting material for future tree iImprovement programmes.

Puper 11 FOREST TREES REPRODUCTIVE BIOLOGY AND SEED ORCHARDS

Ohjective; To impart the knowledge of réproduction of forest tree species and to understand the
mechanism of breeding, sex expression, and seed orchard development.

Outeome: This will enable students to understand the reproductive biology of the tree species and
seed vrehard which can be helpful for the production of genetically improved seed for large scale
offorestolion programme.,

Paper 11l. MOLECULAR GENETICS OF FOREST TREES

Objective: To impart the knowledge of DNA and genomic structure of forest trees for
guantification of superior traits for breeding programmes.

Outeome: The use of molecular marker will enable students to greatly enhance the understanding
of genomic stracture of forest trees,

PAPER IV: QUANTITATIVE GENETICS OF FOREST TREES

Objective: To develop vision of students in the qualitative analysis of genetic & phenotypic
characteristics, heritability and fitness of population with inbreeding coetlicient.

Outcome: This will enable students about the estimation of similarity and dissimilarity in the tree
population and give the suitability of individuals in the environment, The students will also be able
to understand the fitness of individual, relation with ancestry and genetic variance which can help
in tree improvement and tree breeding technigues.

PAPER Ve FOREST  GENETIC DIVERSITY, CONSERVATION AND
ENVIRONMENTAL IMPACT o in . : )

Objective: To provide the student knowledge about the genetic diversity of forest tree species,
their distribution. assessment and analysis, law and methodology of fe-site and  ex-situ
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conservation.

Outeome: Students will be able to know the genetic diversity and evolve conversation strategies of
flora and fauna.

PAPER V. URBAN FORESTRY

Ohjectives: Planning, establishment, protection, and management of individual trees and lorest
systems within an urban environment

Outcomes: This will enable students 10 gain knowledge of urban forest, create urban forests,
commercial arborist, city planners and consultants.

SEMESTER- IV
FOREST MANAGEMENT

1. FIELD TRAINING (ATTACHMENT WITH STATE FOREST DEPARTMENT FOR
UNDERSTANDING OF FOREST OPERANTIONS AND MANAGEMENT PRACTICES
CURRENTLY USED IN FOREST MANAGEMENT)

Objective: To apprise the students with the field practices which are needed for the sustainable
utilization and management of forest resources.

Outcome: The student will be equipped with latest techniques of sustainable forest management
practices.

2. FOREST BASED INDUSTRIAL TRAINING

Objective: To make the students acquainted with the procurement of raw materials, its processing
technigues and its best industrial wilization and financial and marketing management ol the
products needed for the forest based industries,

Outeome: The students will be trained with latest techniques for the sustainable utilization and
management of forest products in forest based industries.

3. ICT TOOLS AND TECHNIQUES APPLICATION IN FORESTRY.

Ohjective: To develop skill and training of ICT tools and technigues for mapping and
measurements of forest.

Chotcome: this course will enable the students to measure vadous parameter of Forest and its
resources through 1CT taols and technigues.

4. STUDENT PROJECT DISSERTATION

Objective: To provide the students research hased skills for the planning, mapping and
maragement of the [orest and its resources.

Outcome: This will enable the students 1o carry out independent field/laboratory based research
work on different aspects of forestry, wildlife and environmental sclences
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SEMESTER- IV

SPECIALIZATION: FOREST GENETIC RESOURCES

. FIELD TRAINING (ATTACHMENT WITH STATE FOREST DEFARTMENT FOR
ANALYSIS OF FGR, FOREST OPERATIONS AND MANAGEMENT OF FOREST
GENETIC RESOURCES)

Ohjective: To apprise the students with the field practices which are needed for the analysis of
penetic resources, furest operations and sustainable utilization of forest genetic resources,
Outcome: The student will be equipped with the waols and technigues for analysis of genctic
resources of forest, selection of superior trees for the tree improvement programmes,

2. FOREST BASED INDUSTRIAL TRAINING

Objective: To make the students nequainted with the procurement of raw mat erials, its processing
techniques and its best industrial wtilization and financial and marketing management of the
products needed for the forest based industrnies.

Outeome: The students will be trained with latest techniques of the sustainable utilization and
management of forest products in forest based industries.

1 1CT TOOLS AND TECHNIQUES APPLICATIONS IN FORESTRY.

Ohbjective: To develop understanding and management ekills in the students regarding use of 1C°]
tools in mapping and measurement of the forest genetic resources.

Dutcome: Enables the students to measure and map various forest genctics resources through 1CT
wols and techniques for forest genefic resources management.

4. STUDENT PROJECT DISSERTATION

Objective: To provide the students research based skills for the planning. mapping and
management of the forest and its resources.

Chuteome: Enable the students to carry out independent field/laboratory based research work on
different aspeets of forestry, wildlife and environmental sciences.

SEMESTER-I

PAPER L SILVICULTURE CR.4 (3+1)
Theory

Principles of Silviculture, objective and scope, relationship with the other branch, forest structure
and its components. tree and the forest. Ecophysiology of tree prowth, factors of the locality,
Rioclimatic and microclimate effect, Forest ecosystem concepl, stand dynamics-forest succession,

classification of world's forest vegetation, forest ypes and their distribution, Advanced and modemn
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nursery wols &techniques, natural and artificial regeneration, Tending operation. Repeneration of
important forest tree species (Shorea robusta, Tectona grandis, Gmeling avborea, Eucalypins spp.

Dalhergia sisson, Bamboo spp Cedrus deodara and Pirus roxburghii), repgeneration survey and

technigues.
Practical

Acquaintance with various technical terms of silviculture. Smdy the forest composition. Recording
the observations on shoot development. growth rings, crown development, leahng, i']u'-.l-tring,, and
fruiting in (Shorea robusta, Tectona grandis, Gmeling arborea. Eucalvpius spp. Bamboo Cedruy
deodara, Dalbergia sivea), Study of site factors like climatic, edaphic, physiographic and biotic.
Stucly of natural regencration, Afforestation and Reforestation suceess, Layoul of nursery bed for

sowwing Classification of world's forest vegetation.

Suggested Readings

Dwivedi AP, 1992, dgraforesiry: Principles and Pracrices, Oxtord and IBH.

Dwivedi AP, 1993, 4 Text Book of Silvicwlere, International Book Distributors, Dehradun
Khanna LS. 1996. Principle and Practice of Silviewlture. Intemational Book Distributors.
Smith DM, Larson Be, Ketty M] & Ashton PMS. 1997,

Jha, L. K. 2014 Advances in Agrofarestry. Today & Tomomow's Printers and Publishers New Dielh,

Lal L.B. 2001 Farest ecolngy, Natraj Publisher Dehradun.

Mishra, 8 R. 2010.Texthook of Dendrology, Today & Tomomow's Printers and Publishers New

Delhi

Putra, A K. 2013 Agroforestn: Principles and Practices. Todayd Tomorrow's Printers and
Publishers New Delhi.

Pradeep Krishan, 2013, Jungle rrees of Central India. Penguin Books [ndia.

Smith DM, Larson BC, Ketty MI, and Ashton PMS. 1997 The Practices af Sthwiculture- Applied
Farest Evology. John Wiley & Sons.

Raj, Antony Joseph & 5 B Lal. 2014.Agroforesiry: Theary and Practices, Today & Tomorrow's
Printers and Publishers New Delhi
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PAPER IL FOREST BIOMETRY, SURVEYING & ENGINEERING Crd(3+1)

Theory

Measurement of tree parameters: girth, diameter, height and form factor. Estimation of log volume
and volume of standing trees. Estimation of tree age, growth and vield of individual tree and forest
stands. Stump analysis and stem analysis for determining past growih. Preparation of volume table,
vield table, stand table & its application in forestry. Forest inventory, sampling methods adopted in
farestry. Growth and yield prediction models and forecasting of future yield.

Forest surveying: Chain survey, plane table and compass survey. Forest Engineering: Building
materials and its quality testing, Design and construetion of forest roads and bridges.

Practical

Measurement of girth and diameter of plantation and forest, Determination of tree height and torm
factor. volume caleulation of felled and standing trees. Estimation of tree age, Volume table

preparation, Application of sampling procedures, Handling of GPS, prepatration of yield and stand
tahle.

Survey of forest and plantations using chain, plane table, compass, wtal station, measarement of
road camber and road profile, Identification of building materials and its field testing, visit of

different types of bridges.
Sugpested Readings

Chaturvedi AN, and Khanna LS. 1994, Forest Mensuration. International Book Distributor,
Dehradun, India

Masani, NJ. 1993, Forest Engineering without tears, Natra Publisher, Dehradun
sanikandan K and Prabhu S, 2012, Indian Forestry, Jain Brothers, New Delhi

Ram Parkash 1983, Forest Surveying. Khanna Bandhu Book Publisher India.

Sharpe GW, Hendee CW & Sharpe WE. 1986. Introduction 1o Foresiry. McGraw-Hill.

cimmons CE. 1980, A Manual of Forest Mensuration. Bishen Singh. Mahender Pal Singh,
Drehradun,

Ram Parkash 1983, Forest Engineering. International Book Distributor, Dehradun, India.

PAPER 111: FOREST MANAGEMENT, REMOTE SENSING & GIS Cr.d (3+1)

Theory

Principles of forest management and their applications. Development of forest rnaa:ag-n:mv_em in
India, Concept of Narmality, Normal forest, causes of abnormity in forest management Susiad nable
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Forest Managemeni, Rotation: Meaning and types. Increment, Tyvpes of increment, Yield: Types of
vield, Yield regulation in regular forest, Yield regulation in irregular forest Management. Waorking
circles, felling series, coufting section, coupes, periodic blocks and Ffelling cyeles. Silvieuliure
system: Definition and types, Bamboo forest management and Working plan prescriptions. Sie
quality, Stand density, Critera and Indicators.

Remote Sensing definition. scope, source of energy and interaction with forest, EMR Spectrum
concept, Orbit, Plattorm and Sensor, Multi-band concept. Satellite system snd s use for forest
mapping and management. GIS defimtion, Hardware and software vsed, methods used in forest
management, database and modeling concept. Imagery concept its interpretation and map
preparation, LIDAR and RADAR concept for forest. Application of RS & GIS lor forest
management and planning, forest covers type discrimination and change detection analysis.

Practical

Studv of various records and forms maintained in Forest divizion with regard to management of
forests under their control. Study of working plans of the forests. Toposheet reading, determination
of scale and height on wposheets, introduction to different GIS software. conversion of file formats.
image registration / geocoding, digitization, geo-referencing, Projection, File sub setting, mosaicing.
unsupervised and supervised classification of forest, map preparation for forest cover. type, slope,
LULC, fire, field visit for ground wrathing.

Sugpested Readings

Burrough PA. 1990, Principles af GIS for Land Resowrces Assessment, Oxford & TBH Lilesand T.M.
Clarke, Keith. 201 1. Geagraphical fnformaion System. Prentice Hall,

Dwivedi AP, 1993, 4 Text Book af Sifviculture, International Book Distributors, Dehradun,

J.B. Lal. 201 1.Forest Management. Classical Approach and Current Inperatives, Natraj
Publishers, Deheadun

Frarklin, Steven. 2014, Remote Sensing for Sustainable Forest management, CRC Press,

John Wiley, Remote Sensing and its application. Umiversities Press

Kohl, Michael 2012, Sampling Methods, Remote Sensing and GIS Multisource Forest Inveniory,
Springer publication

Lillesand and Kieler 2009 Remote Sensing amd Image Tmerpretation, Y1 edition of John Wiley &
RIS

Lecture notes. 2000. Photogrammetry and Remote Sensing, module 1, [IRS

Sen, Rai Kumar 2012, Forest Management and Sustatnable Development, Today & Tomorrow's

Printers and Publishers, New Delhi.
Glisal ~ \:M WG
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PAPER IV. FOREST PROTECTION Cr.4 (3+1)
Theory

General concept of forest protection. Various abiotic and biotic forest damaging agencies. Forest
fire and s impact on forest health. Adverse climatie factors, acid rains and air pollutants in relation
w0 tree health, Tree disease concept and disease cycle. Biodegradation of wood - microscopic and
chemical effects of white rot, brown rot, soft rot and wood discoloration. Heart rots = factors
affecting heart rots, damage caused, compartmentalization of decay in trees and management of
heart rats, Role of mycorrhiza in tree health. Important diseases of forest trees- Teak. Sal, Shisham.
Acacia, Dalbergia, Deodar, Pines and Casuarina. |nsect pest of Sal, Teak, Shishom, Babool
Ailemthus, Pines, Deodar, Casuarinas and A/bizig. Biological control of insect pests and diseases of
forest trees Nature of disease resisance, Molecular tools for developing disease resistance frees.

Practical

Collection, identification and preservation of important insect pests and disease specimens of forest
plants. Preparation of culiure media and methads of inoculation. Vegetative and reproductive study
of pathogens. Detection of insect infestation and seed borme mycoflora. Assessment of losses due (o
diseases, insect pests ete. Fire control methods and devices, Familiarization with the meteorslogical
and plant protection equipment, Application of pesticides and bie- control agents in the managemen
of insect pests, weeds, diseases in nurseries and plantations, Extraction of spores of Vascicular

arbuscular mycorthizal (VAM), fungi from soil and assessment of mycrorrhizal root infection,
Suggested Readings

Bakshi BE. 1976. Forest Pathology, Controller of Publications, GO

Tha LE. &Sen Sarna PK. 1994 Forest Enfomology. Ashish Publ. House,

§ § Negi. 2006, Handbook af Forest Protection. International Book Dist., Reprint
Sehmiidt, (laf.2006, Word and Tree Fungi: Biolagy Damage Proteciion and Use, Today &
Tomomow's Printers and Publishers. New Delhi.

Paul. [ Mennan. 1991, Tree Diseases Concepr. Prentice Hall.

stebbings EP. 1977. indian Forest insects. Jklain Bros.
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Paper V. FOREST ECOLOGY AND BIODIVERSITY CONSERVATION

Cr.4 (3+1)
Theory
Forest ecology, forest community dynamics, forest community strueture and function, phyto-
geography and zoo-geographic regions of India, Basic concept of biodiversity, history of
hindiversity conservation, Conservation of natural resources (Hotspot arcas, Wildhite Sanctuanes,
Mational parks, Biosphere reserve-terrestrial and aquatic, Botanical Gardens, Zoological Parks),
Important Plant and wildlife ceological indicator species, endangered specics, Coral reefs,
Mangrove forest, Climate change and biodiversity, Global warming and forests, Green House
Eftect, Ozone depletion and its consequences, Biodiversity Conservation laws and acts.
International programmes for biodiversity conservation, convention on biological diversity CBD.

CITES UNFCCC Kyoto protocol, TRIPS, Ramsar convention, Intellectual property rights.
Practical

Study of forest community structure and its successional status, Estimation of productivity of forest
ecosystem, Trip to different regions of the state 1o study forest vegetation, Collection and
preseevation of specimen, Identification of ccological indicator species, Methods of vegetation
analysis, Measurement of biomass and productivity, Visit 1o National parks, Wildlife sanctuaries,
Ratanical gardens and arboreta.

Suggested Readings

Anonymous. 2006, Repart af the National Forest Commission. Govi, of India.

Kumar Arvind. 2005, Biodiversity and Conservation, Today & Tomorrow's Printers and Publishers
New Delhi.

Dihvani SN, 1994, Wildlife Maragement. Rawat Publ,

Mulik. Ashok, 2008 Dymamics of Forest Ecosystems, Today & Tomorow's Printers and
PublishersMew Delhi.

Huxley P, 1999. Tropical Agroforesiry, Blackwell,

Khan T1 & Al-Azmi DN, 1999.Global Biodiversity Conservation Measures, Pointer Publ,

Kinmmins JP. 1976 Forestry Ecology, Macmillan.

Nautival S & Koul AK. 1999 Forest Biodiversity and ity Conservation Practices in Inlia,

Oriental Enterprises New Delhi,

Ramakrishnan PS. 1992 Shifting Agriculture and Suﬂmgabh- Developmens. Man and
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Hiosphere Scries, The Parthenon Publ. Group.

Singh, M P et al 2013 Conserveation of Biodiversity and Natural Resources. Todavée Tomorrow's
Printers and Publishers New Delhi,

PAPER V1. FOREST POLICY, LAWS AND ENYIRONMENTAL LEGISLATION

Cr.4 (3+1)
Theory

Farest policy -Relevance and scope, National Forest Folicy-18%4, 1952 and 1988, criminal laws,
Indian Panel Code, criminal procedure code; Indian Forest Act-1927, Forest Conservation Act
1980, Biodiversity Act 2002, Forest Right Act2006-Privilege concession and Right of forest
dwellers, Environment and their legal issues in India, Legal and policy frameworks refated 1o Torest
conservation, Environment (protechion) act 1986,

Practical

Visit to High Court, Lower Court, Visit to forest depot. Visit and study about crime cell of forest
department

Suggested Readings

Chaturvedi A, M. 20011 Farest Policy and low, Khanna Bandhu.

Indian Farest Acts (with short notes) 1975, Allahabad Law Agency.

Tha LK. 1994, Analysis and Appraival of India’s Forest Policy. Ashish Pub. House.

Poddar A, et al. 2011 Forest Laws and Policies in India, Today and Tomorrow Printers andl
Publishers New Delhi

Prabhakar VK., 2001. Lews on Forests Anmol Publicanon.

National Forest Policy 1952 Ministry of Food and Agrivuliure, New Delhi.

National Forest Poliey 1988 Ministry of Environment and Forests, New Delhi,

Saharia, VB, 1989, Wildlife Law in Indin. Natraj Publ,

Sairarm Bhat 2010, Natural Resources Conservation Law, Sage.

Megi 55, 1985. Forest Law. Natraj Publ.

SEMESTER-1I
PAPER . FOREST TREE IMPROVEMENT AND BIOTECHNOLOGY
CR.4 (3+1)
Theory
General concept of forest tree breeding, tree improvement, forest genctics. Reproduction in forest
trees, dimorphism Pollination mechanisms, Pollen dispersal. pollinators and their Erergetics.
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Attractants for pollinators. Variations in tree pheénotypes, its importance and causes. Natural
variation as & basis for tree improvement. Geographic variations - Ecotypes, clines, races and land
races. Seed, seed formation, dispersal, storage, stratification and seed dormancy. Selective breeding
methods- mass, family, within family, family plus within family, Plus, tree selection for wood
guality, Progeny and clone testing, Seed orchards - type, functions and importance. BEstimating
genetic parameters and genetic gain. Heterosis breeding: inbreeding and hybrid  vigour.
Manifestation and fixation of heterosis. Species and racial hybridization. Indian examples - Teak,
Shisham., Eucalypis, Acacias, Pines and Poplars. Polyploidy, aneuploidy and haploidy in soft and
hardwood species. Induction of polyploidy, Hardy-weinberg law, null hypothesis, Wohlund's
Principle.

Bistechnology in tree improvement Mutation breeding. Micro-propagation, Genetic engineering,
Transgenic trees, malecylar marker assisted tree improvement, Molecular marker and its application

in foresiry.

Practical

Floral biclogy, medes of reproduction and modes of pollination in forest wees, Estimating palien
viahility, Controlled pallination and pollen handling. Manipulation of flowering through hermones.
Identification of scotypes, races, and land-races in natural forest. Visit to provenance and progeny
trials. Selection of superior phenotypes. Marking of candidate trees. plus trees and elite trees. Visit
1o seed orchards. Comparison of parents and their putative hybrids. Induction of polyploidy through

colechicine treatment.
Suggested Readings

Khan IM. 2014 Forest Biotechnology, Today and Tomorrow Printers and Publishers New Delhi.
Mandai AK., & Gibson GL, (Eds), 1997. Forest Genetics and Tree Breeding CHS.
Surendran C, Sehgal RN & Peramathma M. 2003.Text Book of Forest Tree Breeding
1CAR Publ.

. Shanmughavel. 2004, Tree Improvement and Hintechnology, Pointer.

Russel Haines, 1996, Biotechnology in Forest Tree Impravement with Speclal Reference 1o
Developing Countries, Reprint, Dehradun.

White J.W. 1976, Introduction to Forest Genetics, Academic Press.

Fohel Bl & Talber 1. 1984 Applied Forest Tree Improvement. John Wiley &Sons.
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PAPER 1L FOREST INDUSTRIES AND WOOD TECHNOLOGY CIR4(3+1)
Theory

Wood formation, kinds of wood, wood propertics: physical, mechanical, scoustic and electrical
properties, Wood strength, Wood moisture, Wood seasoming, defects and wood preservation, Wood
machining and wood working. Concept and principle of Smart furniture, application of nane-
science in wood industries, Importance ol forest based industries in Indian economy, resin, tannin,
eums extraction, resources of essential oil, katha and cutch, dyes and pigments.

Woodd based industries: paper and pulp. match, sport goods, plywood, matchwood industries,
improved wood, enpineered wood, composite wood, Wood certification,

Practical

Determination of wood density, wond bulking, wood moisiure, identification of wood samples,
wood defects, determination of wood strength, Effectiveness of wood preservatives, Grading of
wood, wood based industries, improved wood and composite wood, Extraction of essential oil.
tannin, pums and natural dyes. Grading of plywood, visit of forest based industries, sawmill. imber
marts.

Suggesied Reading:

Chavhan Laxmi and Vijendra Rao. 2003, Wood anatomy of Legumes of India: their identification,
properties and uses. Bisen Singh and Mahendra Pal Singh, Dehradun.

Firi Board 2011, Modermn Technology of wood, veneer, plywood, particle board, fiberboard.
bamboo and forest products. Engineers India Research Institute, India

Mehia T. 1981, A hand hook of forest utilization. Periodical expent book agency Printer and
publisher, Mew Dielhi.

Murthy TK. 2010.Minor forest products of India, Oxford and IBH Publication, India.
Negi §5. 1997, Wood Scienee and Technology. International book distributor, Dehradun,

Rao KR and Juneja KBS, 1992, Field identification of 50 important timbers ol India. ICFRE
Publication, Dehradun, India

Sharma LC, 1977, Development of Forests and forest based industries, Bisen Singh and Mahendra
Pal Singh Dehradun, India

Terry Porter 2006, Wood: Identification and use. Guilds of Master Craftsman Publication.

Tewari, DN, 2008 Management of non-timber forest resource of India. International Book
Distributor Company, Lucknow, India

Trotter H. 1992 Manual of Indian Forest Utilization, Forest Research Institute, Dehradun.
Tsoumis G, 2009, Science and Technology of Wood. Verlag Kessel

Troup RS, 2007. Manual of Indian forest utilization. Today and Tomorrow Printers and Publishers, MNew

Drzlhi - #{1 I ) &&\,} . h.
‘&-’fr..l_— & . ( “%?Jg AU

P

P




PAPER ITI. WILDLIFE BIOLOGY AND CONSERVATION CR.4 (3+1)

Theory

Introduction/Conservation  ethics-  Definitions, Values, Zoological classification, Sign and
symptoms. Animals behavior & adaptations, Wild life Ecology. Basic concepts, Wildlife habits and
habitat. Wildlife habitat and i3 componemt Wildlife conservation: Definition, Coneept, significance.
Wildlife conservation movement, Wildlife conservation in India, In-situ and Ex-situ wildlife
conservation, Role of protected area in wildlife conservation, some rare and threatened wildlife
specics of world particularly India. special project for endanpered species, Project
tiger. Giir Lion Project, Crocodile Breeding Project, Wildlife Conservation organization- MNational
and International. Role of zoos parks and sanctuaries for conservation of wildlife, Ramsar wetlands.
Wild life management: Wild life management its scope as # natural resource, current status of
wildlife management. Tiger, Bear, Elephant, Rhinoceros, deer, Biological basis of management-
animal population, shelier, food. WL Policy Legislation and adminisiration policies and
programmes. Wild life protection act 1972, Scheduled animals, Age and Sex determination, Tiger
census, Preservation of biological material, National Park and Sanctuaries of (C.G). Biotelemetry.

Forensic Analysis, Wildlife pathology, wildlife crimes.

Practical

Stucy of mammals birds and amimals in university premises, ldentification of pugmark. evaluation
of Roosting cover in university premises, Plotting of National Park and Sanctuaries on map. Visi

and list the wildlife present in nearby zoo, sanctuaries, National Park,

Suggested Readings

Agarwal, K.G.. 2000, Wildlife of India: Conservarion and management, Nidi Publishers India,

Gopal Rajesh., 1993, Fundamentals of wildiife management, Justice Home Publication, Allahabad.
Hosetti BB, 1997, Concept of Wildlife management, Daya Publishing House, Delhi.
James.A. 1984 Principles of wildlife management, Inc. Bailey, John Wiley &Sons, New York.
Hunter, M.L. Jr., 1990 Wildlife forest and forestry principals of managing forest for Biological
iversify.. Printice Hall.

Singh, § K.2009, Texthook of Wildlife Management, Today & Tomorrow's Printers and Publishers
Mew Delhs.

Stephen H, Berwick and ¥, B, Sharia, 1995 Wildlife Research and management, Oxford University

Press, Oxford, ) l
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PAFPER IV, FOREST SOIL AND WATERSHED MANAGEMENT CR.4(3+1)

Theory

Definition and importance of forest soils; Origin, classification and nomenclature of soils; forest soil
physical, chemical and microbiological properties, Soils of major forest biomes, Difference between
forest soil and other arable soils, understanding of soil dynamics and influence upon forest
composition stand regeneration, tree vigor and tree growth, Silviculture practices and forest soils,
Soil factors in forest productivity, Forest soil fertility determination, nutrient management in forest
soil. nursery soil management. Soil degradation-problems and impact on forest ecosysiems; Forest
firc and soil resilience: Forest soil pollution. maintenance and improvement of forest soil with
special reference o tropical conditions. Watershed basic concept, social aspects of watershed
manegemenl, watershed management proctices, sustainable watershed approach, integrated

watershed management, use of modern technigues in watershed management,

Practical

Determination of soil moisture, texture, porosity, bulk density, particle density and water holding
capacity; Determination of pH. EC, organie C &Study of forest soil profile in lield: Studies on
fertilizers. biofertilizres and FYM uses in forest nursery, studies on drainage maps, characterization

and delineation of watersheds, visits 1o nearby forest nursery and watershed areas,

Suggested Readings:

A K Mani; R Santhi and K M Sellamuthw 2008, Fundamentals of Forest Spils, Satish Senial Pub.

DhuruvaMaravana, V.V., Sastry, G. and Patnaik, V.5, 1990, Walershed management 1CAR

Publication, New Delhi.

Mati Burshe Christian P. Giardina, Dave and Morris and Debora 8. Page Dumroese 201 %. Cilobal

change ion forest soils, Esiver Science Publisher,

Murty, JV.8.1995, Watershed maragement in Imdia. Wiley  Eastern,  New Delhi.

Singh, P.K, 2000 Warershed management; Design and Practices. E-media publications, Udaipur,

India.

N.C. Brady 1990.The Nature and Properties of Soils: Mecmillan Publishing Company, New York

{ linh Editicn).

Negi 8.5, 2000, Forest Sails, International Book Distributors,

Osmun, Khan Towhid, 2013, Forest Snils: Properties and Management, Springer Science publ.

D, Binkley and R.F. Fischer (2000). Ecology and Management af Foresi Soifly (fifth addition
i Ei p -
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Willey & Blackwell Publisher)

5. A Wilde 1995 Forest Sails and Foresi Growth, Periodicals Express Book Agency, New Delhi,
International Book Distributors, Dehradun,

PAPER V. GLOOBAL ENVIRONMENT & CLIMATE CHANGE CR.4 (3+1)

Ohbjective

o develop understanding of students aboul environmental and climatic System. To
develop understanding of students about global climatic changes and their effect on forest
Agualic ecosysiems,

Theory

Eovironment:  Definitions and  concepts of  environmenmt components of  atmosphere,
hydrosphere. pedosphere. biosphere and their interactions. Bingeochemical cyvele of preenhouse
gases, source and sinks.

Environment Pollution: Types of pollutions, methods of measurement of pollution, classification of
potlutants, national and international Environmental standards of imponant pollutants,

Air pollution: Major pollutamis and their sources. lTonizing radiation, monitoring of gaseous
pollutants and particulate matter, Vehicular pollution. Biological abatement of air pollution.
Development of green belt.

Water Pollution: Important pollutants source, impact of heavy metals, halogen and radio nuchdes
on aguatic flom and fauna. Treatment technologies for industnal effluents'wastewater, Monitoring
water pollution and water quality standards.

S0l pollution: Heavy metal toxicity in soil, Impact of pesticides, industnial waste and fertilizers on
soil physicochemical properties. Micrabiclogical degradation of xenobiotic in environment.
Climate changes: Earth's climate systems, adaptability and vulnerabilitv, A global perspective of
climate change, global warming, greenhouse gases, IPCC initiatives in climate change mitigation,
various mitigation mechanism- Kyvoto protocol- strategies. Impact of climate changes on Indian
forest, adaptation of forest trees 1o climate change, case studies on the management of certain tree
species in Indin.

(ilohal Environmental Problems: acid rain, Futrophication, Bio manipulation, Ozone depletion and
UV eadiation. Bioremediation of contaminated soils and waste lands. Environment |mpact
Assessment

Practical

Impact of particalate matter on environment, Impact of coal miming on environment Impact of

cement pollution in environment. Effect of effluent from several industries on emvironment,

Fé:gr.:iz"nﬂliﬂn of mining wastes with microorganisms. Bio-accumulation studies on metals by
e
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microorganisms.- Assessments of environmental impact on polluted sites. Assessing the awarencss
of environmental regulation and control methods, Impact of power stations on  plant,

microorganisms, animals and soils ecosystems, EIA of polluted river ecosystem, Environmental
Impact Assessment.

Suggested Readings
Anonymous, 2006, Report of the National Forest Commission, Govt, of India, New Delhi.

E. Claussen, V. A Cochran, and D P, Davis. 2001, Climate Change: Science, Strategies, £
Solutions, University of Michigan.

Huxley P, 1999, Tropical Agroforesiry. Blackwell Science.

Koskela J. Buck A & Teissier du Cros E. 20070.Clnate Change and Forext  Genetic
Diversiny:  Implications for  Sustainable  Forest Management  in Ewrope. Biodiversity
Intermational; Rome, [taly.

streck, C et al, 2006 Climate Change and Forests Emerging Policy and Market Opporiunities

loday & Temorrow's Printers and Publishers MNew Delhi.

PAPER VI. FOREST STASTISTICS & RESEARCH METHODOLOGY CR.4
(3+1)

Theory

Basics of statistics: Scales of measurement, types of data: quantitative and gualitative data ol Forest
tree species frequency amangement, different series and its armangement and representation methods,
Central tendency: Mean, Median, Mode, Measures of Dispersion: Range. quartile deviation, Mean
deviation and Standard deviation- variance, covariance, Basic concept of probability, Correlation:
Concept, Karl Pearson’s coefficient, Spearman rank correlation coefficient, Regression: Regression
equations, linear and nonlinear regressions and regression coefficient, Tests of significance: 1- test,
paired t-test, Z- test and ¢’ —test

Analysis of Variance (ANOVYA) - one way and two-way analysis ol variance, Experimenis designs:
Basic concept. Principles of experimental designs, Completely Randomized Design (CRID).
Randomized Block Design (RBD), Latin Square Design (LSD), Split Plot and Strip Plot Designs,
Comparisons of all experimental designs

Practical

Use of Excel sheet: To arrange forest based statistical data and represent in different diagram and

graphical ways, Forest based measurements: arrangements and frequency distribution, Caleulation
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of mean, median and mode of measured charscteristics of different tree species, Finding out the
relationship between the height and DBH of some forest tree species-cornelations and regressions,
Testing the hypothesis under t- test.z- test and ¥°-test,

ANOVA, under the different tyvpes of designs: Completely Randomized Block Design, Randomized
Block Design, Latin Square Design

Suggested Readings

Forestry Statistics India-1996: Indian Council of Forestry Research and Education, 1999

Mead R & Relay ). 1987, Stavistical Tools for Apro-Forestry Research - Bivartate Analysis for
intercropoing Experimenis. ICRAF, Nairohi,

Surendran €, Sehgal BN & Pammathma M. Staristical  Methods  for  Agriculural
Workers ICAR. 2003,

R. Rangaswamy: A Text Book of Agricultural Statistics, Mew Age International Pvt Lid Publisher,
ISBN-9TRR1 22425925, 9788122425925

Dr. 5 R & Chandel: A handbook of Agricultural Statistics, IMPECT PUBLISHER [SBN-
GTROC 2599754, (K 2599751

SEMESTER- 111
SPECIALIZATIONS

A. FOREST MANAGEMENT
B. FOREST GENETIC RESOURCES

A, FOREST MANAGEMNET

PAPER I. FOREST RESOURCE ANALYSIS CR.A4 (3+1)

Theory o
Forest resources: wood produce and non-wood produce. Raw muterials of forest origin for

industries viz- paper and pulp; plywood and board, saw mills, furniture making, packing case,
miatch splints, toys etc.

Minor forest produets: edible products, fodder trees, shrub and grasses, bamboo and cane,
medicinal and sromatic plants, oil seeds, gum &resins, fiber and flosses, spices and
miscellaneous products e.g. Katha, latex, insecticides, soap nuts, etc. Animal products from forest -
lac, honey, silk, fur, skins, tusks ete. Dependency of villagers/ tribal on forest resources tor
different livelihood options. Nature, scope and importance of forest resources i regiongl &
national economy, nature, role and funciions of forest hased industries, reasons for resource
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degradation. Causes of low productivity of forest resources, remedial strategies, Trends in the
production of important forest resources (wood and non-wood products). Government policies on
forest resources, Approaches to achievements under five year plans. Management strategies for
improved production and consumption of forest resources.

Practical

Identification, nature and properties of different wood and non-wood forest resources, Techniques
& methods of value addition to forest resources tor other upgradation. Exercise for fores! resource
mapping and analysis.

Sugzested Readings
Agricultiral Production and Resource Use, Oxford Univ, Press,

Bamoul W | & Oates WE, 1975, The Theory of Enviranmental Policy

FACY 1986, Cruidelines to Project Evaluation, Natraj Publ.

FAON98). Tropical Forest Resowrces  Assessment  Project  (In the

Frumework of GemshForest Resources of Tropical Africa. Partl &

I, e gional Synthesis.

Kerr JM, Marothia DK, Singh K, Ramaswamy € & BHentley WR. 1997,
Natwral Besource Economis- Theory and Application in India, Oxford &I1BH.

Makchau JP &Malcolm LR, 1986, Economics of Trepical Farm Managemeni. Cambridge
Uiniv, Press.Mautivalle 1988 New Delhi 2007

Prentice Hall.Busby RIN. 1981, Jnvestment Appraisal in Forestry. Forestry Commision
Research Station, Surveys.

Rukshit, Swapan Kumar, Forest Resource Management/ Today & Tomorrow's Printers and

Publishers

Sharma L1980, Foresi Economics - Principles and Applications. Watraj Publ

Tewari, I T, 2008 Management of Non Timber Forest Product Resources of India: An
Analysis of Forest Development Corporations

Uptan M Forest Economics - Principles and Applications. MNatraj Publ. 1976,

PAPER IL. PRODUCTION MANAGEMENT IN NURSERY AND PLANTATION
FORESTRY CR.4(3+1)

Theory

Introduction to production theory, Production basic concepts, Resource-Product Relationship,
Types and Kinds of Production Functions, Principles of production analvsis. theory of demand
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and supply, theory of production cost analysis, Managing risk and uncertainty in nursery and
plantation forestry,

Planning and budgeting techniques applied in nursery production and plamation forestry.
Record book keeping system. Income and cash flow analysis. Principles of financial analysis,
Investment analysis in plantation forestry, Determination of optimum rotation period.

Market structure, Functions, Channels, Marketing efficiency and marketing problems of
nursery and plantation forestry.

Practical

Exercises on production analysis. assessment of efficient production, Exercises on financial
analysis of production, studies of marketing channels of different nursery and plantation crops and
products, costs, mangin and price spread Tor dilferent nursery and pluntation crops.

Suggested Readings.

Busby RIN.  198l.Investment Appraisal  in Forestry.  Forestry Commission  Rescerch
Station, Surveys.

FACQ 1986, Cridelines to Profect Evaluation. MNatray Publ.

FAC. 1981, Tmwpical Forest Resources Assessment Project (The Framework of Goms).
Farest Revources of Tropical Africa. Parl | &1 Regional Synthesis.

Makchau JP Makeham and L.R. Malcolm, Economy of Tropical Farm Management! Cambridge
Liniversity Press.

Nautiyal JC. 1988, Forest Economics - Principles and Applications. Natraj Publ.

NPTL E content on managerial economics by Prof. Trpty Mishra [T Bombay.

Rakshit Swapan Kumar. 2007, Forest Resowrce Management. Todays and Tomomrow printers and
publishers New. Delhi.

Sharma LC. 1980, Forest Economics - Principles and Appilcarions. Natraj Publ.

Nuttral Resource Economics- Theory and Application in India. Oxford & IBH.

Makechau JP & Malcolm LE. 1986, Economics of Troptcal Farm Management, Cambridge Uil

Fress,

PAPER Il FINANCE AND MARKETING MANAGEMENT OF FOREST
RESOURCES CR.4 (3+1)
Theory:

Finance and financial management; aims and objective with reference 1o forest based resources:

Sources of long term finance, Major Sources of funding and financing to the forest sector.
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Organization of finance in forest based industries

Concept of Working capital: Gross and net working capital, sources of working capital, fuctors
influencing working capital of forest hased industries.

Financial siatements: importance and preparation, Balance sheet preparation of forest based
industries with reference to profit and loss accounts,

Budget: Purpose and essentials of budgeting. important companents of budget. preparation of
budgets.

Challenges in Forest finance, Collahorative Partnership on Forests

Market- Classification, price determination, Demand and supply and factors affectin g the market,
Marketing efficiency-measurement methods, Marketing cost, margin and price spread-concepts
and applications types of market integration. Marketing and trading of wood and non-wood forest
products. IPRs and their implications in forestry.

Practical

Working capital analysis of forest based industries. Balance sheet preparation of forest based
product industries: field and local area visit and its classification under different tvpes of market,
Price determination of any forest products under the different market situation, Demand and
supply elasticity measurements of forest produces, Measurement of marketing efficieney,

Marketing and trade of national and intemational timber and non-timber forest products.

Suggested Readings

Bushy RIN. 1981, Investment Appraisal in  Forestry, Foresiry Commission Resecarch
Station, Surveys,

FALD 19386, Guidelines to Project Evaluation, NatrajPubl,

FACQ, 1981 Tropical Forest Resources Assessment Project(ln the Framework of Gems).
Forest Resources of Tropical Africa Part 1 & 2RegionalSynthesis.

Cirebnar D. Betthing P. Siryj..2003 Introduction to forestry and Matral Resource. Elsvier
Publisher.

LM, Kemr, |997. Matural Resource Economics-Theory and Application in India, Oxford &IBH
Joshi 58, and T.R., Kapoor., 2(11.Fundamental of farm business Management. Kalyani Publishers
MakchaulP&Malcolm  LE.1986.Economics  of  Tropical Farm  Management.Cambridge
Univ. Press.

Mautiyal JC. 1988. Forest Economies, Principles and Applications: Natea) Publ,
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Panda SC 201 1.Farm management and Agricultural Marketing, Kalyani Publishers,

Shanley Alan R P. 2001 Tapping the green Market: Management and Certification of Non- Timber
Forest Products. Amazon.

Sharma LC. 1980. Forest Economies -Principles and Applications; Natraj Publ.

WA, Lauscher. Introduction 1o forest Resource Feonomics.
FAD 2019, Forest Mnancs

PAPER IV, TREE BUSINESS MANAGEMENT CR.4 (3+1)

Theory

Tree farm: definition, concept. components and potential in uplifting the farmer's BCONOMY,
Current farm scenario in India, constraints and the impact of climate change, Farm types and
system ol tree farming. Tree business management principles, Law of diminishing retum, decision
making, cost and price principle, Depreciation, Compounding, Planning and budgeting of tree and
plantation. Labour efficiency measures, Management of tree based farms: technical and financial

components of forest MNursery, plantations, sericuliure, agroforestry, lac culwire and other
commercial plantations.

Practical

Visit of tree plantation, agriculture farm, agroforestry fields, Caleulation of fertilizer and compost
mixture for different plantations. Farm budgeting, Caleulation of depreciation of farm machinery,
calculation of cost of production, Preparation of farm record and ledger file. Farm tools and
working principles, Visit of sericulture plantation and processing center.

Suggested reading:
FAD 1986.Guideline to project evaluation, Natraj Publication, India.

Joshi S5 and Kapoor TR. 2001 Fundamental of Farm Business Management, Kalvani Publication.
India.

kKen IM. Morothia DK, Singh K, Ramashwamy C and Bentley WR. 1997, Natural Resource
Feonomics: theory and application in India. Oxford and [BH publication,

Makchau JF and Maleolm LE. 1986, Economics of tropical farm management. Cambridge
University Press.

Mautiyal JC, 1988, Forest Economics: Principle and application. Natraj Publisher, India

Parda 5C. 201 ). Farm Management and apricultural marketing, Kalyani Publishers.
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PAPER V: SUSTAINABLE FOREST MANAGEMENT IN CHANGING WORLD

CR.4 (3+1)

Theory

Sustamnable Forest Management-conceptl. principles, origin and challenges, sustainable forest
management principles. The Montreal Process, Criteria and Indicators of Sustainable Forest
Management, Bhopal India Process.

Management of Common Property Resources (CPRs) and open sccess resources. The role of
indigenous and local communities on forest management and sustainable livelihood strategies,
Sustainable Fuel wood, Sustainable NTFP management, Forests in rural development, forest
societies, social and cultural factors of forest management, Forest rights of people.

Micro-level planning and participatory rural appraisal, Technigues of PRA and RRA, role of NGOs
and other community based organizations in forest mansgement. Gender dimension of forest
management. Ecotourism: sustaineble tourism and people’s participation,

Gilobal environmental challenges and issues, Carbon credit, CIFOR, REDD, REDIH Pavments for
environmental services. National strategies and action plans for SFM, CAMPA, JFM, ASSISTED
NATURAL REGENERATION, Mational Green Tribunal,

SFM in protecied forest area, Wildlife and human conflicts, Community paricipation in wildlife
management; International programmes for biodiversity conservation, convention on hiological
diversity (CBD), CITES, ITTA, IUCN, WWF, UNFCCC, Kyote Protocol, TRIPS, (1PR)
Intellectual Property Right and bio resource patenting,

Practical

Practice of Participatory Rural Appraisal technique. Preparation of micro plan for sustainable forest
management. Resource survey and preparation of resource map. Exercise on designing training
program for sustainable forest management. How to prepare leaflets and phamplates 7.

Surgested Readings

Anonymous. 2006.Report of the National Forest Commission, Govt. of India, New Delhi,

E. Claussen, V. A. Cochran, and D. P. Davis. 2001, Climare Change: Science, Strafegies. &
Sodutions, University of Michigan,

Huxley P, 1999, Tropical Agroforestry. Blackwell Science.

Koskela J, Buck A &Teissier du Cros E, 2007.Climate Change and Forest Genetic
Diversity:  Implications  for  Susiginable Forest  Managemen! in Ewrope.  Biodiversity
International; Rome, laly.

Stretemies and Solutions. Pew Centre on Global Climate Change, USAL

Streck, C et al, 2006 Climate Change and Forests Emerging Policy and Market Opportunitics

loday & Tomorrow's Printers and Publishers New Delhi,
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PAPER: VI. Urban Forestry CR.2
Theory:

Intreduction, objective and scope of urban forestry, History of Urban Forestry/Distribution amd
Ownership of the Urban, Forest Functions and Values of the Urhan Forest. Urban Forest
Environment, Tree Harard Assessment and Management of Street, roads and parks. tree inventories
and Valuation. The Urban Wildland Imerface, Species selection for Street Tree and Park
Management: Planting. Tree Maintenance, Removals, Urban Foresiry Ordinances, biomass
estimation for carbon stock assessment and mitigation. Carbon footprint calculation, Report

writings on diflerent aspects of urban forestry tor the improvement of commumnication skills.

Suggested Readings

Uthan forestry: planning and management by Malcolm Fisher, Syrawood publication house.
Farestry and forest resources edited by V.E. Prabhokar, Anmol Publication, Mew Delhi.
Urban and recreational forestry by 5.8, Negl, International book distributors Dehradun.
Manual of forestry by 8.5, Negi, Bishen singh, Mahendra pal singh, Dehradun,

Plantation Forestry by B.K. Luna.

il R e

B. FOREST GENETIC RESOURCES

PAPER 1. BREEDING METHODS IN FOREST TREES Cr.d (3+1)

Theory

Introduetion to plant breeding, Genetic constitution of tree populations, half-sib, full-sib family in
trees, Hardy- Weinberg equilibrium, changes in gene frequency through selection, migration,
mutation and population sizes, Long-term and short-term breeding populations. {Genetic variation
and Heritahility, Selective breeding methods- mass, family, within family, family plus within
family. Grading system of plus trees in natural stands and ‘plantations regression systems, mither
tree selection. Selection for different traits, Clonal selection and hybridization. Genetic testing
programs - mating designs, complete designs - nested designs, factorial, single pair mating, full
diallel, half diallel and partial diallel, incomplete pedigree designs - open pollinated mating and
polyeross mating.

Fxperimental designs in genetic testing. Selection for discase resistance, mutation and polyploidy
in plant breeding, Marker assisted selection. Breeding methads for wood quality, agrolorestry,

diseases and pest resistance, drought and salt resistance. Tree improvement case histories.
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Calculating gene and genotype frequencies. Flow chan for different breeding methods.
Practical

Half-sib, full-sib family in trees. Grading system of plus trees in natural stands, Mating
designs. complete designs - nested designs, factorial, single pair mating, full dialiel, half

diallel and parual diallel, incomplete pedigree designs - open pollinated mating and
polycross mating. Selection for biotic and biotic stresses,

Suggested Readings
Rreeding 1CAR.

FAQ. 1983, Forest Tree Improvement, FAD Publ,

Faulkner K. 1975, Seed Orchard Forestry Commission Bull.No. 34,

Fins L, Fricdman ST & Brotschol IV.199. Handbook of Quantitative Forest Geneticy
K luwer.

Khosla PK. 1981 Advances in Forest Genetics, Ambika Publ., New Delhi

Mandal AK & Gibson GL(Eds. ). 1997, Forest Genetics and Tree Breeding. CBS,

Namkoong, Gene, kang, Hyun C., Brovard, Jeans 5. Tree Breeding: Principles and stralegies,
Academic Press,

Steve Lee and John Woolliams. 2013, Novel Tree Breeding. Publiniaiinia,cs

Wright JW. 1976, Introduction to Forest Genetics, Academics Press,

Yanchuk, AK. 2009 Forest and forest plants- Vol. I, Technigues in forest tree breeding.

Zobel BY Talbert 1. 1984 Applied Forest Tree Improvement. John Wiley & Sons.

Lobe]l BY, Wyk GV &Stah| P. 1987, Growing Exoife Foresis. John Wiley & Sons.

FPAFPER II. FOREST TREES REPRODUCTIVE BIOLOGY AND SEEDORCHARDS
CRA4 (3+1)

Theory

Importance and application of reproductive biology in tree breeding. Modes of reproduoction:
vegetative, asexual, sexual reproduction their breeding systems and sex expression. Monoecy, -
dicecy and its evolution, Oul-crossing mechanism in forest trees. Environmental effects on sex
expression. Floral biology. Initiation and development- Microsporogenesis. Megasporogenesis,

modes of pollination: Sell’ and out-crossing, Ferilization in hardwood and softwood species, |
Embryo development, seed development, Seed dispersal and gene flow. Seed orchard need,
establishment of seed orchard, hybrid and research seed orchard, selection and preparation of seed

orchard site, isolation, orchard size, orchard design. Seed orchards — production and management,
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different types of seed orchards — 880 and CSO- merits and demerits, Progeny Pests and discase
managenment, Seed production area- its production and management.

Practical

bex expression in forest trees, Out crossing mechenisms in forest trees, Measurement of
pollen flow in wind-pollinated and insect-pollinated species. Pollen viability and fertility.
Seed dispersal mechanism. Visit and study of seed orchard design. Plant growth regulator
application for flower induction. Study the Intraclonal variation in floral and seed characters

Suggested Readings

FACL 1985, Forese Tree Improvement, FAO Publ.

Faulkner R, 1975, Seed Orchard Forestry Commission Bull.No, 34,

Fins L, Friedman ST & BrotschollV., 1992, Handbook of Onantitative Forest Generics,

Joshi BN, & P. 5. Shrivastava.Reproductive Biology of plamis. Springer verlog Berlin &
Heidelberg Germany & Co [SBN - 9783642501357,

Khosla PK. 1981, ddvances in Forest Genetics. Arnbika Publ, New Delhi.

kKhrwer,

Mandal AK &Cibson GL..1997. Forest Genetics and Tree Breeding. CBS.

Manoj K. Sharma. 2012, Reproductive Biology of Angiosperm, Voyu Education in India. [SBN-
QTRO3R2 174684,

Shivana H. 2012, Handbhook of forest Biology, Today"s and Tomorrow printers and publisher, New
Delhi,

Shrivastava K.R. Pollen Biology& Biotechnology. CRP Press. 20119,

Singh. V. Ponded P.C. Jain. 2012, Embrvology of Angiosperm, Rastogi Publication. ISBN
Q350781 5%

Surendraran . Sehgal RN & Parmathama M. 2003.4 Text Book of Farest Tree Breeding. ICAR.
Wright JW. 1976, Iniroduction toForest Genetics. Academic Press.

Fobet BI &Talbem I 1984.Applied Forest Tree [mprovement. John Wiley &Song.
Zobel BJ, Wyk GV & Stahl P. 1987. Growing Exortic Forests. John Wiley & Sons.

PAPER I1l. MOLECULAR GENETICS OF FOREST TREES CRA (3+1)
Theory

Gienome: Nuclear Genome, Mitochondria Genome, Chloroplast Genome. Evolution of the three

Plant Genomes, DNA replication, Transeription and Translation of forest tree Genes. Genetic code.
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Ciene expression. Regulation of Gene Expression. DNA damage, repair and recombination,

Genetic diversity/Genetic variation of forest trees: csuses and advantages, Genetic charncterization
of forest tree species. Morphological, Biochemical and Genetic markers. Maleeular markers:
Dominant and codominant, Types of molecular markers: advaniages and disadvantapes.
Techniques in molecular penetics of forest trees: DNA isolation, DNA quantification, DNA
restriction; Primer. gel electrophoresis: southem, northern and westemn blotting, polymerase chain
reaction, gene sequencing.

Polymorphism and its significance. Calculation of genetic diversity within and between forest tree
populations. Moleeular markers and genome mapping. Application of molecular markers in forest
tree improvement. Genomies of wood formation. Molecular geneties of cellulose biosynthesis.
Bioinformatics- its significance in forest tree genetics,

Practical

Estimation of penetic diversity hetween/among forest tree populations through Morphological

markers, Preparation of solutions for DNA isolation, Electrophoresis and PCR Standardization of

protocels for DNA isolation of different forest tree species. Standardization of working protocol for
different markers, Estimation of genetic diversity between/within forest tree population throwgh

miolecular markers,
Suggested Readings

American Soc. OF Plant Physiologists. Marvland, USA Karp. G. 1999 Cells and Molecular
Biology: Concepts and Experiments. John Wiley & Sons, Inc., USA

Bob B. Bauchnan Wilhem Gruissem and Russel L. Jones. 2002. Biochemistry & Molecular
Biology of plants. Wiley CDA

Brow T. A2007 Genomies — 3 — Garland Science House, New York,

Buchanan, BB, W Gruissem, RL Jones. 2000. Biochemistry and Molecular Biology of Plants,
Dravid Freifelder 1996, Essentials of Molecular Biology, Panima Publishing Company, Mew Delhi.
Douglas 5. Falconer, Trudy F.C. Mackay 2012, Introduction io Ouantitative Genetics, Darling
Kindersley, India Pvt Lid.

Jocelyn E. Krebs, Elliott 8. Goldstein and Stephen T. Kilpatrick. 2012 GENES X1 11 th Edition.
Jones and Bartlett Publisher.
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John Wiley & Sons, Somerset NJ Alberts, B.Bray. D Lewis, 1. Raff, M., Robens, K and
Walter1999. Maolecular Biology of the Cell. Garland Publishing, Inc., New York.

Kole. Chittaranian 2013, Forest Trees: Genome Mapping and Molecular Breeding in Plants., Today
& Tomorrow's Printers and Publishers New Delhi

Lewin B.2000. Genes VIL Oxford University Press, New York.

Schnell, B 1 et al 2012 Gepamics of Tree Crops, Today& Tomorrow's Printers and Publishers New
Drelhi,

S.M.Jain and S.C. Minocha, 2002, Molecular Biology of Weody Planis. Kulwer Acedemic
Publisher, London.

Sandeep kumar, Mathias Fladung. 2003, Muolecular genetics and Breeding of forest trees. Food
product press. An imprint of Hawarth press.Inc New York, London. Oxford.

PAPER IV: QUANTITATIVE GENETICS OF FOREST TREES CR 4(3+1)
Theory

Back ground of quantitative penetics, extension of Mendelian genetics into quantitative genetics,
Statistical parameters used in guantitative genetics, polygenic traits, Selection theory for a
quantitative character. Fisher's fundamental theorem on natural selection and its implications.
Multiple-factor-hypothesis. Mating systems in forest trees, Random mating consequences in small

populations

Pedigree population and inbreeding, inbreeding coefficient, rate of inbreeding. Effect of inbreeding
on mean and vardance, Heterosis and causes for heterosis in F1 and later generations. Models of
gene uetion, estimation of population mean, phenotypic value, breeding varlue, dominance deviation
G x E component of varisnce, interaction and environment deviation. Estimation of peneic
components of variance through resemblance of relative’s covariance. Heritability-its estimation
and significance. Correlation characters- genetic and environmental correlations. Prediction of
selection response: patterns, asymmetry, and causes. Selection criteria and use of information from
relatives. response and indirect selection. Combining ability effects, Selection for combining

ability, Threshold characters.

Practical
Cuantitative and qualitative character analysis in forest tree species. %‘K \‘Glﬂu

Phenotypic. genotypic correlations and path analysis of forest trees,
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Estimation of variance components from analyses of variance using various mating designs of
forest trees,

Estimation of population mean, phenotypic value, and breeding value of a provenance.

Suggested Readings

FALL 1985, Forest Tree Improvement, FAC Publ.

Faulkner B, 19735, Seed Orchard. Forestry Commission Bull No.34,

Fins L, Friedman 5T &Brotschol JY. 1992, Handbook of Quantitative Forest Genetics.
Kluwer.

Khosla PK. 1981, Advances in Forest Genetics, Ambika Publ,, New Delhi.

MandaiAK & Gibson GL. (Eds.). 1997, Forest Genetics and Tree Breeding. CBS.

Phundan Singh. 2012 Objectives of quantitative genetics. Ludhiana Kalyani Publishers.

Rk singh and B.I). Chaudhary.2012 Biometrical Methods in Quantitative Genetics Analysis,
Kalvani Publishers.

surendran O, Sehpal RN &Parmathsma M. (Eds). 2003, A Text Book of Forest Tree
Breeding. ICAR,

Thirugnna Kumar. 2012 Objectives Genetics and Crop Breeding, New India Publishing Agency,
White, TL. Adams, WT and D.B. Neal. 2007 Forest Genetics. CARI Publishing. UK.

Wright JW. 1976, Intraduction to Forest Genetics. Academic ress,

Zobzl B) &Talbert ), 1984 dpplicd  Forest Tree  [mprovement. John Wiley &Sons,
Zobel Bl, Wyk GY & Stahl P, 1987, Growing Exotic forests. John Wiley &5ons.

PAPER V: FOREST GENETIC DIVERSITY, CONSERVATION &
ENVIRONMENTAL IMPACT CR 4(3+1)

Forest biodiversity: concept, levels Values, Services and threats, Levels of Genetic Vartation in
Forest Trees. Characteristics of Forest Genetic Diversity, Ecotypes, Subspecies. Population,
Metapopulational, Provenance, Land race, Cline. Dynamics of forest genetic diversity: Genetic
erosion, Population bottleneck, Genetic drift, Selection, Migration and Mutation and induced
genetic diversity in forest tree species. Diversity of biogeographie zones of India. Hotspots of forest
penetic diversity. Forest Genetic resource mapping  biodiversity indices, methodology of
hiadiversity conservation, Evolutionary mechanism of FGR due to Environmental Change. Some

important threatened/endemic/eritically endangered plants of India. Intellectual property nights. The
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Biological Diversity Act, 2002, Quarantine laws and FGR exchange, International initiatives in
Bicdiversity Consarvation
Practical

Visits and survey of forests biodiversity within their natural habitat. Measurement of fores
biological diversity. FGR analysis of Natural stands in nearby forest area.

Suggested Readings

lllﬂ".D. 1985, Forest Tree Improvement, FAD Publ.

Faulkner R, 1975, Seed (rchard Forestry Commission Bull Ne.534.

Fins L. Friedman 5T & Browschol JV. 1992, Hondbook of Chanritative Forest Genetics,
Kluwer.

Fred W, Allendorf, Gordon H. Luikart, Sally N. Aitken. 2012, Conservation and the Geneticy of
Poprelation, 7™ Edition ISBN: 978-1- 1 18- 40857-5, Wiley E-Book,

Khosla PE. 1981, Advances in Forest Genetics, Ambika Publ., New Delhi.

Mahmut Caliskan. 2012, Genetics Diversity in Plevrre. In Tech Publishers.

MahmmCaliskan. 2012, The Molectifar Basis of Flants Genetics Diversity, In Tech Publishers
Mandal AK & Gibson GL. (Eds.). 1997, Forest Genetics and Tree Breeding. CBS.

Padmini Sudarsana, Madhugini Nageswara-Rao and Jaya R, Soneji. 2012 Tropical Forest. A free
online edition of this book is avalable at www. fechopen. com

Surendran C, Sehgal RN & Parmathama M. (Eds.). 2003, A Text Book of Forest Tree
Breeding. ICAR.

Wright JW. 1976, Introduction to Forest Genetics, Academic Press.

Fohel BT & Talbert 1. 1984 dpplied Forest Tree Improvemeni. John Wiley & Sons.
Zobel BJ, Wyk GV & Swhl P. 1987, Growing Exotic forests, John Wiley & Sons.

PAPER: VL. Urban Foresiry CR.2

Theory:

Introduction, objective and scope of urban forestry, History of Urban Forestry/Distribution and
Owmership of the Urban Forest. Functions and Values of the Urban Forest. Urban Forest
Environment. Tree Hazard Assessment and Management of Street. roads and parks. tree inventories
and Valuation. The Urban Wildland Interface, Spevies selection for Street Tree and Park
Management: Planting, Tree Maintenance. Removals, Urban Foresiry Ordipances. biomass
estimation for carbon stock assessment and mitigation, Carbon footprint caleulation. Report writing

on different aspects for the improvement of communication skills. m
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Ieferences:

|. Urhan forestry: planning and management by Malcolm Fisher. Svrawood publication house.
2. Forestry and forest resources edited by VK. Prabhakar, Anmol Publication, Mew Delhi.

3. Lrhan and recreational forestry by 5.8, Negi, International book distributors Dehradun.

4. Manual of forestry by 5.5. Negi. Bishen singh, Mahendra pal singh, Dehradun.

3. Plantation Forestry by R.K. Lung

SEMESTER- 1V
FOREST MANAGEMENT

. FIELD TRAINING (ATTACHMENT WITH STATE FOREST DEFARTMENT FOR
UNDERSTANDING OF FOREST OPERATIONS AND MANAGEMENT PRACTICES
CURRENTLY USED IN FOREST MANAGEMENT)

Visit to modern forest nurseries, herbal gardens and watersheds, To study the medicinal and
aromatic plants diversity. their conservation and domestication. Study the felling and logging
operations, timber lots and industrially important products. Introduction to Working Plan, data
sencration-cnumeration and volume/yield caleulation. Writing of compartment history files. Study
the catchment area treatment plant and FDA. Study the Regeneration and Management of
regionally important forestry tree species. Laying out sample plots, stump analysis, preparation of
local volume table and use of forestry field equipment’s / insiruments. Visil to National Parks,
Sanctuarics and Bio-sphere reserves, Visit to ecologically degraded areas around cement plants,

mined areas ete. and study rehabilitation measures adopted, Visit 1o plantation site and data

collection tor its growth pattern and feasibility.

1. FOREST BASED INDUSTRIAL TRAINING

Studv the nature structure of Industrial Training and Business Organization: Raw material
procurement and processing; Production, Marketing and Economics at Wood workshop and saw
mills‘wood seasoning and preservation treatment unitsPulp and Paper Industries’ Katha making
industry/ Resin, Turpentine, Gums, Tendupatta, Chironji Industry; Herbal Pharmacies and other
wood product industnes.

3, ICT TOOLS AND TECHNIQUES APPLICATION IN FORESTRY.

Introduction to MS Office (Word, Excel, Power Point), Introduction of Statistical, GIS &

plagiarisms softwares. Application of Remote semsing for forest resource messurements.,
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Introduction to Multi-Media and its application. E~content survey consultation of scientific

database concept of onling leaming platform (MOOCS, SWAYAM, NPTEL),

4. STUDENT PROJECT DISSERTATION

Field/laboratory based research work on different aspects of forestry, wildlife and environmental
SCIEICES

SEMESTER- 1V

FOREST GENETIC RESOURCES

1. FIELD TRAINING (ATTACHMENT WITH STATE FOREST DEPARTMENT FOR

ANALYSIS OF FGR FOREST OPERATIONS AND MANAGEMENT OF FOREST
GENETIC RESOLURCES)

Learn to make FGR Inventory. Analysis of Provenance Variation. Idemtification of self and

cross pollinating forest trees and its genetic diversity pattern analysis. Genetie diversity status

on the basis of morphological markers. Population wise conservation priority zones of specific

forest tree species. Species wise adaptability in the natural forest stands, Identification of plus |
ree and elite tree zones in forest. Flowering and seeding pamtem of forest. Seed dispersal
pattern and its influence on forest genetic resources. ldentification of species wise seed
production areas. Clone, seed. pollen and specimen collection. Identifving the factors which
are threat to forest genetic diversity. Characterization of Genetic Potential against changing
climate. Forest rcpencration staus. Making plans for long-term and short term tree
impraovement programmes.  Development of practical step guide to the in-situ conservation of

FGR. Forest genetic resource management by forest department.

2. FOREST BASED INDUSTRIAL TRAINING

Sty the nature structure of Industrial Training and Business Organization: Raw material
procurement and processing: Production, Marketing and Economics at Wood workshop and
saw mills/wood seasoning and preservation treatment units/Pulp and Paper Industries’ Katha
l miaking industry! Resin, Turpentine, Gums, Tendupatta. Chirenji Industry: Herbal Pharmacies

and other wood product industries.

3. 1CT TOOLS AND TECHNIQUES APPLICATION IN FORESTRY,

Introduction to MS Office {Word, Excel. Power Point). Introduction of Statistical, GIS &

plagiarisms softwares. Application of Remote sensing for forest resource measurements.
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. Introduction to Multi-Media and its application. E<content survey consultation of scientific
datahase concept of online learning platform (MOOCS, SWAYAM, NPTEL).

4. STUDENT REPORT DISSERTATION
Field / laboratory hased mini research work on different aspects of forestry, wildlife and

environmental seiences.
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