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List of Courses Focus on Employability/ Entrepreneurship/
Skill Development

Department : Forestry, Wildlife and Environmental Sciences

Programme Name : B. Sc. (Forestry)
Academic Year : 2021-22

List of Courses Focus on Employability/ Entrepreneurship/Skill Development

FOUATT1 Principles and Practice of Silviculture
FOUALTT2 Fundamentals of Soil Science

FOUBTT4 Cytogenetics and Plant Breeding

FOUBTG2 Forest Botany and Dendrology

FOUATG1 Basic Mathematics

n FOUATS2 Physical Activity

FOUFTT16 Forest Economics

n FOUCTT5 Forest Ecology and Biodiversity Conservation
n FOUETT11 Watershed and its Management

FOUETT12 Forest Biotechnology and Tree Improvement
FOUBTT3 Forest Mensuration

FOUCTT7 Forest Management

FOUDTT8 Remote Sensing and GIS Application in Forestry
FOUFTT14 Forest Pathology and Entomology

FOUGTT18 Forest Policy, Legislation and Environmental Act
FOUCTG3 Non Timber Forest Products and Ethnoforestry
FOUETD1 Basic Concept of Horticultural and Landscaping
FOUETT13 Forest Tree Seed Technology

FOUCTT6 Fundamentals of Wildlife and its Management
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Meteorology and Crop Production

Forestry Extension

Agroforestry and Tree Outside Forests

Biostatistics

Forest Surveying and Engineering

Wood Science and Technology

Sericulture

World Forestry Systems and Climate Change Mitigation
Urban Forestry

Entrepreneurship
Development

Forest Institute and Industrial visit (Report Writing, Presentation, Viva-
Voce)

Forest operation Work Experience (Report Writing, Presentation, Viva-
Voce)

Socio- economic Survey-Village attachment (Report Writing,
Presentation, Viva-Voce)
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Conrse Structure and Credit Distribution

B.Se. Forestry (4 -Yoar ! 8- Semester) LOCF based Program
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Table 2: Structure of Courses
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Program Objectives and Learning Outcomes
B.Sc. Forestry

(4-Year 8-Semester Programme)

Introduction
The educational goal and core objectives of the Bachelor's Degree programme in Forestry have been
designed by the course curriculum, The purpose of this course. is to educate students with &
fundamental understanding of the disciphine of forestry, including the concept of the tapic, theones
and techniques used in forest and forestry. operations, and the concept of general principles. This
should also assist the ability (o pose appropriate questions and acquire answers to these issues through
qualitative and quantitative forestand related science investigations, Important student characteristics
include an awarenessof the physical and natural environment, as well as the discipline of forestry.
as well as curiosity. creativity, and a grusp of the connections between forestry and other: related
areas.
Program Objectives:

I, The programme aims to develop the reading, understanding and ability to interpret forestry

through ualitative and quantitative methods

3

2. Students will also equipped with methodology adopted in forest assessment, planning and

carrelative assessment of forest with nature,

tod

Impart skills required to gather information from resources and vse them:
4. To provide high-quality, need-based forestry education,
3, Provide students with a variety of skill-based courses with an interdisciplinary approach.
6. Atteaet owtstanding students from all backgrounds,
Graduates Attributes
Graduates Attributes (GAs) are measurable outcomes that signify the capabilitics and potentials of
the graduate to attain accomplishment and perform in sdequate manner at uppropriate situations,
Following are the Graduate Attributes of B, Sc. Forestry are given as below:
GAL Acquaintance with the subject knowledge: Gain in-depth rnowledge and understandings of
cach discipline or professional area across boundaries of nations with an aptitude to identify. access,
- analyze and synthesize existing and new knowledge, and integrate them for enrichment of
knowledge,
GAZ Analytical ability: ability to analyze and address multifaceted seientific issues to forestry,

wildlife and environmentnl ‘scicnces; pertain and 1ake independent decision for synchronizing
o s

- TRt L D'-E (.,
;\“Y \' i 2
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information to formulate innovative -and intebectual “advances towards focused research over
theoretical and different domains of forestry and allied sciences.

GAJ. Application of modern tool and technigues: Selfcct, learn and apply appropriate techniques,
resources, sophisticated instruments, RS and GIS all knowledge for explaining different forestry
operational activities, wildlife management and cenvironmental 1CT tools, consequences and
mitigation activities with 4 thorough understanding,

GA4. Problem Solving: Address and selve scientific vis-a-vis eavironmental problems via rational
and original thinking: keep updates of different solution avenues and select appropriate oplions
considering public health, cultural, and societal factors,

GAS. Multidisciplinary competence: Develop sound knowledge and perceéption initiatives and
leadership in collaborative-multidisciplinary and trans-disciplinary scientific research, demonstrate
a capacity for sel-management and teamwork, achicving common goals and objectives; mativate
group members 10 address diflerent issues on forestry, wildlife and environmental stability with
scientific temperament.

GA6. Communication skill: Ability 1o communicate scientifictechnological knowledge and new
learning to the scientific community and the socicty at large with strong conviction and confidence,
This can be achieved through sound technical proficiency of computing skill, training of sofiware’s,
writing skills, in-depth subject specitics knowledge.

GA7. Ethical values and moral values: Attain strong academic integrity, professional code of
conduct. ethies of experimental research and scientific. writings. contemplation of the impact of
research findings on conventivnal issues, and a sense of responsibility towards socictal needs for
attaining inclusive and sustainable development goals,

GA 8, Fuoturistic approach: Ability o recognize and address current issues of forestry and
cavironment in changing world with a futuristic view and practicing intuitiveness and interest
towards scientific prediction via application of basic knowledge of science especially with regard to
India™s SDGs and national action plan for GHH emisslon and sustainable development.

Program Learning Outcomes of B.Sc. Forestry

T'o develop undergradute level student strong competencies in the field of Forestry

PLOI
and its application in a technology-rich, inteructive enyironment,
To develop strong student skills in silvicultural activities, forest survey & mapping,
' B forest management planning, forest based indostries development and value addition,

IPR applications, natural resource mansgement, enyironmental sustainability. SOCIR

ceanomic stability, data coflection and analysis by using new technigues and teols,

@\ >t?f:;’i}\\"\"" " Tl g
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|76 prepare the students to successfully compete for employment in Forestry and its |
i allied disciplines to mect the fullillment of government and industrial needs.
s 'x—ml?_kln{mxledgc and skill in the development of Forest and Forestry activities to T
e cater to the needs of Foresiry and its allied disciplines.
.' A Become trained in the areas of forestry and ready for h;mdliﬁé complex issues of
05

| forest management for sustainable development in the changed global world.

Course-wise Objectives and Learning Outcomes
SEMESTER -1
PAPER I: PRINCIPLES AND PRACTICE OF SILVICULTURE

Objective: To provide knowledge about forest and forest types, different tree species.
vegetation forms and forest regeneration,
Outeome: After the end of the course, the students will be able to identify forest and tree

species; their distribution, and vegetation structure,

PAPER II: FUNDAMENTAL OF SOIL SCIENCE

Objective: To provide knowledge about soll, components and their properties with relation o
vepetation growth and environment. To provide students exposure on soil
formation processes, and its role in forest nutrient dynamics.

Outcome: The students will be able w0 understand the soil formation processes, soil
characteristics, soil —water relationships, soil fertility in different forest. The
student will equipped with ability of soif testing and site evaluation for establishing

forest plantation.

PAPER I1I: BASIC MATHEMATICS

Objective: To provide knowledge about simple functions of basic mathematics for forest study

Qutcome: The students will be abie to understand the interpretation of quantitative information
[rom formulas, graphs, tables, schematics, simulations, and visualizations, and their
application in forest related issu¢s. Students will be able to solve forest problems
using arithmetical. algebraio, geometrical. statistical, or computational methads.

i PAPER 1V: ABILITY ENHANCEMENT COURSE (AEC-01):- The course will be

selected from the University pool by students, Such course will enable student and

enhance their ability and understanding on the subject.

Wk
&é@x_ &‘,}ﬁ\\p,\'}'ﬂ \ tﬁ’”-' W
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PAPER V: SKILL ENHANCEMENT COURSE (SEC- 01):- The course will be selected
from the University pool by students. These type of course will augment the
students skill on the subject,

PAPER VI: EXTRACURRICULAR ACTIVITIES (ECA-01): It will be a nature of
additional Students

NSS/INCC/Swachhata/Physical Education/Plantation Activities, eic. may opt such

credit  course  with  non-mandatory  nature. of

vourses for acquiring addition knowledge and practical experience,
PAPER V11: PHYSICAL EDUCATION (NON CREDIT): It will be a nature of non-credit

course with mandatory nature for B.Se, forestry programme.

SEMESTER - 11

PAFER I: FOREST MENSURATION

Objective: To develop understanding of students about tree measurements, forest inventory,
und yield concepts.

Qutcome: The students able to determine biometric measurement of individual trees and forest
crops. They will also be able o design and implement comprehensive ind
appropriate forest resource inventories.

PAPER II: CYTOGENETICS AND PLANT BREEDING

Objective: To provide basic information about plant cell, genetics and their importance in tree
breeding.

Outeome: The students will be able to understand the plant cell structure snd functions, They
will alsoable to understand the laws of inheritance, chromosome and basic genetics
for their exploitation in plant breeding,

PAPER I1I: FOREST BOTANY AND DENDROLOGY

Objective: To provide the basic knowledge of momhaology. nomenclature and anatomy of
varions parts of higher plant and concept of altemation of generation of in lower
plant.

Outcome: Enabling students to understand the morphological and anatemical features of
higher plants and taxonomy.

PAPER T1V: ABILITY ENHANCEMENT COURSE (AEC-02):- The course will he
selected from the University pool by students.

PAPER V: SKILL ENHANCEMENT COURSE (SEC- 02):- The course will be selected

from the University pool by students.
7!;’5 12!
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PAPER VE EXTRACURRICULAR ACTIVITIES (ECA-02): [t will be a nature of
additional credit course with non-mandatory nature. Students of NSS /NCC /Swachhata
/Physical Education Planiation Activities,-etc, may opt such courses of two credits,

PAPER VI1l: PHYSICAL EDUCATION (NON CREDIT): [t will be a nature of non-credit

course with mandatory nature for B.Se, forestey programme

SEMESTER — I

PAPER I: FOREST ECOLOGY AND BIODIVERSITY CONSERVATION

Objective: To develop knowledge about ecological aspects of forest resource and biodiversity
conseryation.

Quteome: After the completion of this course. the learner will be able 10 understand ecological
principles and concepts including lorest structure, ccosystems and biodiversity and
the method of conservation.

PAPER IT: FUNDAMENTAL OF WILDLIFE AND ITS MANAGEMENT

Objective: 1o give the understanding about taungl diversity and strategies of conservation of
wildlife,

Qutcome: Its purpose is to provide basic knowledge of wildlife, identification of wildlife,
wildlife census, management and conservation of wildlife resource of the country
as a holistic appreach.

PAPER 1IT: FOREST MANAGEMENT

Objective: To provide knowledge to students about forest management for sustainable growth,

Outeome: The students will be able to understand farest manggement practices. They will also
be able to develop and evaluate management plans in forestry.

PAPER IV: NON- TIMBER FOREST PRODUCTS AND ETHNOFORESTRY

Objective: To give the understanding and knowledge of various non-wood forest prodiiets and
their utilization in forest industries. Alsoto develop ability about forest and tribal
relatianship

Outcome: Develop competences in the students on analy zing different forest products, value

g addition and their impact on tribal economy and livelihood. The cousse will equipthe
students about nen wood forest based industries.
i PAPER V: ABILITY ENHANCEMENT COURSE (AEC-03):- The course will be selected

from the University pool by studenis.

)

F Sr'[u;l;(} T WY
) g

e

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)




Guru Ghasidas Vishwavidyalava

A Coutal eyt chod by o Comted Tt bt 10 G 5. 2069
Koni, Bilaspur - 495009 (C.G.)

artarT Reafdenesa

Sediee 300 000w 25 % sioky vy ey Sefiuen)

i, e - 406000 (91.)

PAPER VI: EXTRACURRICULAR ACTIVITIES (ECA-03): It will be o nature of
additional credit course with non-mandatory nature, Students of NSS /NCC /
Swachhara/Physical Education/Plantation Activities, etc. may opt such

course of two credits.

SEMESTER -1V
PAPER I: REMOTE SENSING AND GIS APPLICATION IN FORESTRY
Objective: To give the understanding about use of Remote Sensing and GIS technigue in

Forestry,

Outeome: After completing this course, the leamer will be able to understand the application
of Remote Sensing and GIS technigue for the measurement and mapping of forest
areas,

PAPER 11: WOOD SCIENCE AND TECHNOLOGY

Objective: To acquaint with the physical characteristics and strength properties of wood,

Outcome: The course enables the students to deal with wood identification, properties. wood
preservation technigues and technology for making engineered woods.

PAPER I11: FOREST SURVEYING AND ENGINEERING

Objective: To develop understanding about survey and engineering concepts in forest

lechniques,

Outcome: To enable the students to conduct forest survey using basic survey tool and
principles. Also twempower them on building materials quality, construction of road
and bridge.

PAPER IV: SERICULTURE

Objective: To depan knowledge on the silk and silk production, rearing and reeling technology

Outeome: The development of students for entreprencurship and skill on sericulture 1o cater the
need of field personnel’s to sericulture industries.

PAPER V: ABILITY ENHANCEMENT COURSE (AEC-4):- The course will be selected
from the University pool by students.

| SEMESTER — V
PAPER I: WATERSHED AND ITS MANAGEMENT

Objective: To give exposure to the students on watershed and its management for sustainable
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development and restoration of river systems.

Outcome: Enable students for developing expertise for the implementation of integrated
swatershed projects and to equip practical exposure on watershed,

PAPER I1: FOREST BIOTECHNOLOGY AND TREE IMPROVEMEN'T

Objective; To acquaint the students about general pringiples of tree breeding and the role of
biotechnological approaches.

Qutcome: Studenis ability enhancement on understanding of plant genetic resources. plant
breeding, gene bank, tissue culture. macro-propagation and use of transgenic
technology

PAPER III: FOREST TREE SEED TECHNOLOGY

Objective: To understand the development of forest tree seeds and method to maintain

yiability.

Outcome: After completion of the course, the students will be able to understand how seed
develaps, types of seed, seed viability. seed treatment, dormarg,y ¢ic,

PAPER 1V: (DSE) DISCIPLINE SPESIFIC ELECTIVE (DCE-1):

* METEOROLOGY AND CROP PRODUCTION

Objective: To understand the relationship of crops, plants and climatic parameters.
Outecome: To establish the confidence in students about plant growth and environmental
factors.
* BASIC CONCEPTS OF HORTICULTURE AND LANDSCAPING

Objective: Ta develop the understanding on horticultural crops and landscaping,

Qurcome: Students enable 1o develop understanding on horticultural crops, their nursery

management, and modern technology for higher profit.

SEMESTER - V]
PAPER I: FOREST PATHOLOGY AND ENTOMOLOGY
Objective: To provide knowledge about forest pathology and diseases & pest of important tree ¥
l species.
Outcome: Equip students with the information on pests, diseases dingnosis, causing organism
and control methods of different torest species and plantation.
PAPER [1: AGROFORESTRY AND TREE OUTSIDE FOREST
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Objective: To pravide knowledge about concept of agroforesiry and outside forests.
Outcome: To develop student’s competencies on tree based farming, arrangement and
management systems, They will understand the potential areas for outside forest
plantations and other tree aspecis,
PAPER Ill: FOREST ECONOMICS
Objective: T'0 know the basic ¢lements of forest econopimics for income generation.
Outcome: On the complotion of this course, the students will be able to gather knowledge on
basic economic principles, production forestry. and demand and supply pattern of
forest products and case study.
PAPER IV: (DSE) DISCIPLINE SPESIFIC ELECTIVE (DSE-2)
¢ LURBAN FORESTRY

Objectives: Planning, establishment, and management of urban forestry for wellbeing of urban
environment,

Quteomes: This will enable students to gain knowledge of urban forestry as the foundation for
developing and implementing sound urban forest management programs with the
use of Geographic Information Systemis in orban planning.

* LAND DEGRADATION AND RESTORATION

Objectives: To address canses of land and forest degradation and deterioration and restorstive
technologies for combutting desertification
Outcome: Development of ahility to evaluste the site quality of different types of waste and degruded
forest, stitable species and plantation technologies for ditferent types of lands;
PAPER V: ABILITY ENHANCEMENT COURSE (AEC-05): The course will be selected
from the University pool by students.
PAPER VI: MOOC (MOOC-01): Students will enroll tor any MOOC courses offer by

different online portals during that academic calendar and camplete the course online.

SEMESTER - VI
PAPER I: BIOSTATISTICS

Objective: To provide knowledge about fundamentals of biostatistics and its use in forestry

= Outcome: At the end of the course the students will be able 1o comprehend the fundamental
l concepts of biostatistics. Students also able to understand the data analysis, data

representation, tabulation and hypothesis testing.

PAPER 1I: FOREST POLICY LEGILATION AND ENVIRONMENTAL ACT

Objective: To develop understanding about forest palicy. laws and Environmental Act,
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Outcome: Fnable studeats to regarding different forest policies, forest acts, penalty

provisions and other legal aspects

PAPER 1II: WORLD FORESTRY SYSTEMS AND CLIMATE CHANGE
MITIGATION

Objective: To acquaintance abant the workd forest and their charactenistics and its significance
on climate change scenario,

Outcome:  Students will be able to understand the world forest distribution, vegetation

structure, different types of forest, plantations and conservation strategies.

PAPER IV: DISCIPLINE SPESIFIC ELECTIVE (DSE-3)
« FORESTRY EXTENSION
Objective: To provide information about basics of extension education in forestry
Outpat: Develop competence in students on extension methods, interaction with stack
holders of forests for forest extension and popularization of forest activities 1o the

society,

* ENTREPRENEURSHIP DEVELOPMENT
Objective: To provide entrepreneurship areas in forestry sector and improve their
communi¢ation skifl
Output: To encourage students for starting entreprencurship on forest products,

consultancies projects.

SEMESTER - V111
INTERNSHIP 1: SOCIO-ECONOMIC SURVEY- VILLAGE ATTACHMENT (INTR-1):
- Objective: To apprise the students with the field practices which are needed for the sustainable
utitization and management of village resources. To enhance understanding of local Forestry
and working of other village level institutions.
OQutcome: To develop manpower equipped with latest and updated knowledge and awzreness

lor village resource survey, utilization and management and extension work.
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INTERNSHIP 2: FORESTRY OPERATIONS (WORKING EXPERIENCE) (INTR-2):
Objective: To apprise the students with the feld practices which are needed [or the
sustainable utilization and management of forest resources.

Outcome: To develop competence in students ta contribute in the sustainable utilization and
management of forest, To develop students to serve manpower to the forest Department.
INTERNSHIP 3: FOREST INSTITUTES AND INDUSTRIAL VISIT/ TRAINING (INTR-3):

Objectiver To make the students acquaint with the raw materials, processing technigues,
industrial wtilization, linancial implications and marketing of finished forest based industries.
To provide exposure of working of others institution to students.
Outeome: To develop man power equipped with latest techniques and knowledge for the
sustainable utilization and management of forest based industries.

DISSERTATION:

Objective: To provide the students research based skills on forestry subjeets for analysis of the
problem, identification of topic and writing skill,

Outcome: This will enable the swdents for fleld/labosatory based rescarch work on different
aspects of forestry, wildlife and environmental sciences and 1o improve their soientific writing

skill.

SEMESTER - |
PAPER 1. PRINCIPLES AND PRACTICE OF SILVICULTURE (Core-01)
CR: 3+2
Definition, ebjective and scope of silviculture, Status of forest in India and their role. Forest type-and
their classification. Trees and their distinguishing features. Site factors and their interactions,
Climatic factors and its role. Edaphic factors, Physiographic factors and its influences: Biotic {actors-
influence of plant insect, wild animals, man and domestic animals, Impact of controlled burning,
grazing, influence of forest on vegetation, Microclimate and its effect.
Regeneration: Natural, artificial and factors affecting it Regeaeration Survey. Tending operation:
. Weeding, cleaning, thinning and improvement felling.
PRACTICAL
Acquaintance with various technica! terms., Study of forest composition, Recording the observations

on phenological characteristics of different tree species: Study of site factors. Study of the natural

Wfg?, &,
() 2N )

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)




artarT Reafdenesa

Sy AR 008 26§ sy rery $ e

i, e - 406000 (91.)

Guru Ghasidas Vishwavidyalava
JA (ot Ruirorcty St b chod by e Conted Furaitos 4ot 1M G 5of 209)

Koni, Bilaspur - 495009 (C.G.)

regeneration, afforestation und reforestation success, Lay outing of nursery bed and soil preparation,
types of seed sowing in nursery bed.
Suggested Readings:
Champman, G.W. and Allan, T.G5. (1978), Establishment Techniques for Forest Plantation F.A.OQ
Forestry Paper No.8. F.A.OQ Rome.
Dwivedi, A. P, (1992), Principles and Practice of Indian Silviculture, Surya Publication,
Dwivedi, AP, (1993). A Text Book of Silviculture, International Book Distributors, Dehradun.
Khanna, L. S, (1984), Principles and Practice of Silviculure, Khannz Bhandu, Dehra Dun,
Negi, 8.8, (1983), General Silviculture, Bisen Singh Mahendra Pal Singh, 23 A connaught Place
Dehradun,
PradipKrishan (2013), Jungle trees of central India. Penguin Book distributors, India,
Ram Prakash and L.S. Khanna. (1991) Theory and Practice of Silvicultural systems. International
Book Distributers, Dehra Dun,
PAPER 2. FUNDAMENTALS OF SOIL SCIENCE (Core-02) CR: 3+2
Composition of earth's crust, soil as natural medium for plant growth, major components of sail. Soil
minerals formation, Weathering of rocks and minerals-weathering factor, physical-Chemical-
biological weathering end procedure of soil formation. Physical properties-bulk density, soil
porsity, soil structure, soil consistency, plasticity. Soil organic matters and litter decomposition, pH,
nutrient availabilicy and absorption, soil buffering capacity, Soil water forms-soil moisture, wilting
point- field capacity- moisture. water holding capacity, Soil orders- land capability classification,
Problem of soils: salted, permeable. flooded and sandy soils.
Forest soils Vs cultivated soils, Soil colloids and exchange phenomenon. Essential nutrient elements
oceurrence, avaitability and their functions, Diagnosis of nutrient deficiencies-visual symptoms, soil
fertility evaluation methods. Site productivity and nutrient cyeling in forest soils. Forest soil
environment-distribution of various microorganisms, rhizasphere und phyllosphere concept. Mineral
‘Transformatica-carbon cycle, Na-cyvele, P-cycle, S-cycle. Bio-fertilizers —their importance. Nitrogen
fixation-Rhizobium-tree: legume  symbiosis, Frankia- non-legume  symbiosis, asymbiotic and
associative Na fixation. Mycarrhiza; 1ypes, biology and importance with specific relevance to tree
seed Crops,
PRACTICAL

] Identification of rocks and minerals; Collection and preparation of soil samples, soil analysis for

moisture, color, bulk density, organic matter, pH, EC, Textural analysis.
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Study the forest soil profile. Determination of available N.P& K content of soil. basic sterilization
techniques. culturing and maintenance of microorganism oceurring in soil, staining methods, study
of decomposition of forest litter by CO2- evolution method, preparation and inoculation technique
for mycorrhiza and biofertilizers.

Suggested Readings:

Armson, K.A. Forest Seils. (1977). 1BD Publisher, Dehradun

Biswas, T,D. and S.K. Mukheriee (2001). Text book of soil Science. Tata Me. Grew Hill, Publishing
Co.. New Delhi.

Brady. N. Cand Weil, R.R.(2009). Nature and properties ol Soil. Prentice Hall of India.

Das. D.K (2013) Introductory Soil Science. Kalyani publishers.

Gaurav, Shalendra Singh (2015}, Seil Science, DBS Iimprints,

Halvin ] and Pearson (2005). Soil fertility and fertitizers: An introduction to nutrient management.
Printice Hall of India.

Havlin J.L. and Tisdale S.L. {2013).Soil fertility and Pertilizérs: Amazon.com

Kanwar, 1.8, (1976} Soil Fertility - Theory and practice ICAR publication, New Delhi,

Mark Ashman and Geesa Puri (2008}, A clear and concise introduction to soil science. Wiley-
Blackwell publishers.

Plaster, Edward 1., (2014). Soil Science and Management, Delmar Cengage Leaming,

PAPER 3. BASIC MATHEMATICS (GE-01) CR: 4+1

Complex numbers. conjugate of complex numbers, propertics of Complex numbers, modulus,
geometrical representation of Complex numbers, Polar form. square root and cube root of & complex
numbers. cube root of unity. Arithmetic progression, geometrical peogression, binomial theorem for
positive index: Measurement of an-angle in radian and degree and its problems, tngonometric ratio
and its problems related to them, addition, subtraction and product formula, Height and distance,
Coordinate of point, distance between two points, coordinate of a point dividing the line joining two
points in muw ratios, mid-point, centroid, area of @ wiangle and quadrilateral. Matrices: addition,
subtraction, muliplication of matrices, transpose adjoin and inverse of a matrix. Surface Area and
|| Volume: Intreduction, Surface area of a Combination of Solids, Volume of a Combination of Solids,
Canversion of solid from one shape to another, Frustum of a Cone.
i Suggested Books:
R.S. Agrawal (2012), Elementary Mathematics, Kalyani Publishers, New Delhi.

NCERT, Elementary Mathematics.
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Hall and Knight: Higher Algebea, Book place, New Delhi.

PAPER 4, AEC (ABILITY ENHANCEMENT COURSE) CR: 2

PAPER 5 SEC (SKILL ENHANCEMENT COURSE) CR: 2

PAPER 6. ECA ADDITIONAL CRETDIT COURSE CR: 2
SEMESTER - 11

PAPER L. FOREST MENSURATION (Core-03) CR:3+2

Introduction, delinition, ohjectives and scope of forest mensuration. Units of measurement, standards
of accuracy implicd in their expression. Accuracy, precision and Bias. Mcasurement of single tree -
objectives, standard rules governing measurement at breast height. Measurement of tree diameter and
girth using rulers, calipers and tapes. Height measurements - direct and indirect methods. Height
measuring instruments, errors in height measurement. Tree form and method of studying forms,
Measurement of cross sectional arca, basal arca and leaf area. Measurement of volume of trees.
Preparation of volume tables, and its classifications; Calculation of log volume and sawn timber,
Stand growth site quality, stand structure. yield tables and preparation of vield tables. Biomass
measurement. Determination of age of mees. Tree growth measurements, objectives of increment,
determination of increment, stump analysis, stém analysis and increment boring. Measurement of

volume and yield of planation area’stand, Forest inventory

PRACTICAL

Units of measurement and their uses. Instruments used in forest mensuration and their working
principles, pertaining to tree height. diameter, basal area, bark thickness and crown measurements,
Measurement of bark thickness, bark volume, bark area and crown parameters. Caleulation of wood
volume, sampling of forest and plantation.

Suggested Readings:

Suggested Readings:

Agrawal, Praveen, (2008). Forest mensuration- Tree measurement, Bisen Singh Mzahendra Pal Singh,
Z3 A connaught Place Dehradun,

Avery, T.E. (1967). Forest Measurements. Me Grand Hill Book Company, New York.

Chaturvedi, AN, and L.S. Khanna (1982). A handbeok on Forest Mensuration. International Book

Distributors
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Donald Bruce Francis Schumicher, (2015), Forest Mensuration, Agrihorti Press New Delhi.

Hamilion, G.L. (1988). Forest Mensuration Handbook. Periodical Expert Book Agency,

PAPER 2. CYTOGENETICS AND PLANT BREEDING (Core-05) CR: 3 +2
Plant cell: its structure and function. Cell reproduction, mitosis, meiosis and its significance. Nucleus
chloroplast and mitochondria. Chromosome is structure and function. Chromosomal aberration.
Polyploidy. Linkage and crossing over. Mendel’s principles of heredity. Deviation from mendalian
inheritance, pleiotropy, threshold characters, co-dominance. chromosome theory of inheritance, gene
interaction. multiple alleles, Sex determination-theories, sex linked inheritance and characiers.
Cytoplasmic inheritance and maternal effects Chemical basis of heredity. Structure of DNA and its
replication. RINA: [is structure and function, Mutation and its classification, Plant breeding its aim
and objectives, modes of repreduction, methods of breeding, selection types an imporance.
PRACTICAL
Preparation of slide showing various stages of mitosis. Preparation of slides showing various stage
of meiosis. Testing the viability and geymimation of polien grains. Solving the problems based on
Mendalian faws, floral morphology.
Suggested Readings:
G. Prasad (1998). Introduction 1o Cytogenetics. Kalvani publishers New Delhi, India
P. Singh (2003}, Elementary of Genetics. Kalyani publishers Ludhiana, India
B.1. Zobel and J. Talbert (1984) Applied forest tre¢ improvement. John Wiley & Sons, New York.
George Acquaah (2012). Principles of Plant Genetics and Breeding. 2nd Edition. Wiley-Blackwell
B.D. Singh (2014). Fundamentals of Genetics, Kalyani Publishers
P.K. Gupta (2018). Cytology, Genetics and Evolution. Rastogi publications, Meerut, India,
PAPER 3. FOREST BOTANY AND DENDDROLOGY (GE-02) CR:3+2
Introduction to Botuny and Dendrology. Principles and systems of plant classification. Tailed study
of Bentham and Hooker natural system, its advantages and disadvantages, plant nomenclature,
principles and code of botanical nomenclature, Identification of woady forest flora, Morphology of
different parts of typical Mowering plant. Structure and tvpes of plant tissues, internal structure of
- dicot, and monocot stems, root and a typical leaf, Significance of life cycles with special reference
(o alternation of generation in Nostoe, Rhizopus. Funaria, Adiantum. Pinus snd in a flowering plant.
. Importance of plants in relation w envircanment,
Water relation in plants. Absorption of water, ascents of sap. Stomata, structure, mechanism of

opening and closing of ‘stomat, guttation, transpication, factors affecting transpiration,
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Photosynthesis, its importance and factors affecting it, Photorespiration, Mechanism of Respiration

and factors aflecting it,Phyto-hcemones and their role in plant growth,

PRACTICAL

Morphological description of plant parts and methods of cotlection of plants téchniques of preparing
herbarium specimens. General study of herbarium. Morphological studies of root, stem, leaf and
Mowers. Dissection of flowers- making sketches-consiruction of floral diagram. Studies of permasnent
slides of histology and anatomy. General survey of the local vegetation. Forest taxonomy, A ficld
trip during the semester. Osmosis- endo and exe-vsmosis demonstration, Plasmolysis-
demonstration, Transpiration rate, measuring the rate of photosynthesis in plant species.

Suggested Readings:

Strasburger, Schenck, Noll, Fritz, Karsten-and W_H. Lang (2010). A textbook of Botany. Academic
Press, New York.

V. Singh and D.K. Jain (2013) Biology. Nageen Prakashan Pvt Ltd, Meerut, India.

L. Taiz, L., Zeiger, E,, lan M. Moller and Angus Murphy-Sixth edt. (2015). Plant Physiology and
Development. Published by Sunderland: Sinuaer Associates

L. Taiz and E, Zeiger (2010) .Plant Physiology. Sunderland: Sinuaer Associates.

V. Verma {2009) Textboek of Plant Physiology. Ane books Pyt Ltd. New Delhi.

S. R. Mishra (2011). Text Beok of Dendrology. Discovery Books,

PAPER 4. AEC (ABILITY ENHANCEMENT COURSE) CR:2
PAPER 5 SEC (SKILL ENHANCEMENT COURSE) CR:2
PAPER 6. ECA ADDITIONAL CRETDIT COURSE CR:2

SEMESTER — 111

PAPER 1. FOREST ECOLOGY AND BIODIVERSITY CONSERVATION
(Core-05) CR:3+2
Cancept of ecology, levels of binlogical organization, Ecasystem structure and function. Population
ccology and its importance in [orest management, plant community sfructure. Ecological succession,
Biodiversity; conservation measurement of diversity and diversity indices. Biodiversity hotspots and
i biogeographic zones of India. Principles of conservation, Conservation - efforts in India and

worldwide. Rangeland ccology, impurtance of rangeland, Indian rangelands status and management.

Rangeland inventory. rangeland improvement.
X
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PRACTICAL

Study of Forest composition: Phyto-sociological study, Measurement of diversity of plants in a
nearby forest; Study of succession in field and water bodies: Visit to different ecosystems.
tdentification of grasses, Rangeland inventory making. Determination of cerrying capacity of
rangelands. [ndicator of heavy grazing,

Suggested Readings:

R. Mishra (1968). Ecology. Wark Book Oxford and IBH Publishing Co, Caleutta.

E.P. Odum (1983), Basic Ecology, Saundess College Publishing. Holt Saunders, Japan,

Ashok Malik (2008) Dynamics of forest ecosystems. Today and Tomorrow publishers, New Delhi,

L.D. Vijendra Das (1998). Forage crops. International Book Distributors, Dehradun.

LS5 Singh. §, P. Singh., S, R, Gupta (2014). Ecology. Eavironmental Seience and Conservation. S.
Chand pubhcation,

Krebs. CJ. (2016), Ecology, Pearson Education Ine.

PAPER 2. FUNDAMENTALS OF WILDLIFE AND ITS MANAGEMENT
(Core-06) CR:3+2

Definition of wildlife, free living, captive, domesticated and feral animals, uses; values and negative
impact of wildlife. Zoogeographic regions and biomes of the world. India’s uniqueness in
biodiversity, reasons and causes of wildlife depletion, Biogeographic classification of India. Status
and distribution of wildlife in India. Scientific and common numes of important mammals, birds and
reptiles. Rare; endangered and threatened species of mammiais, birds and reptiles of India. Agencics
involved in wildlife conservation, Govt, and NGO’s (BNHS. WWF. Indian Board for Wildlife,
CITES). Biological basis of wildlife management. Basic requirements of wikdlife —food, water, cover
and space, fimiting factors. Wildlife ecology: Relevance of basic ecological concepts such as food
chain, food-web, ccological pyramids, habitatl, ccological niche, carrying capacity, density, prey-
predator relations and population dynamics, tourism and multiple use in protected areas. Wildlife
damage control: Mitigating human — wildlife conflict: fences, trenches. walls. lure crops, repellents,
translocation and compensation, Captive wildlife; Zoos and safari parks, Captive breeding for
conservation, Central Zoo Authority of India, Wildlife census: Purpose, technigues. Wildlife
(Protection) Act, 1972, Protected arcas ~Sanctuary, National Park and Biosphere Reserves. Special
projects for wildlife conservetion, Project Tiger and Musk Deer Project, Conservation: Meaning,

principles and strategies. in-situ and ex-situ conservation. conserving biodiversity.

!
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PRACTICAL
Identification and study of wildlife in a nearby zoo. Bird watching. Observe and prepate the list of
butterfly in the campus. Preperation of inventory of an area. Study of in=situ and ex-situ wildlife
conservation activities, Case study
Suggested Readings:
Aaron, N.M. (1973). Wildlife ccology. W.H. Freeman Co. San Francisco, U.S.A.
Anon, (1990), Collection and preservation of animals, Zoological Survey of India,
Balakrishnan, M.. (2016). Wildlife Ecology and Conservation, Scientific Publication.
Dwivedi A P (2009). Managing wildlife of Indix. International Book Distributars. Dehradun,
India.
Karanth K. Ullas (2017), Wildlite Population, Natara) Publications.
Rajesh Gopal (1992). Fundamentats of wildlife manasgement. Justice Home, Allahabad, India.
Robert, AW, (1979). The ecology and evoluwtion of animal behavior, Good Year Pub. Co.
California. US.A,
Raobert, G.H. (1978). Wildiife management, W.H. Freeman and Co., San Francisco, U.S.A.

Singhi S K (2009). Textbook of wildlife management, Today and Tomorrow publishers

PAPER 3. FOREST MANAGEMENT  (Core-07) CR:3+2

Definition and scope of forest management. Peculiarities of forest management. Principles of forest
management and their applications. Objects of management, purpose and policy. Forest management
and administrative units, felling cyele, cutting seéction. Definition, Scope and classification of
Silviculture System with details, Bamboo Management.
Rotation, kinds of rotazions, choice of rotations, length of rotations and conversion period. Increment
- definition & types, CAl -MAI relationship. Growing steek: concept and definition determination
of growing stock, density, quantity and increment. Normal forest: definition and concept. Even aged
s and uneven aged models, Normal growing stock in regular, shelter wood system & selection system.
Yield: Sustained and progressive yield concept and meaning. Yield regulation — general principies
of vield regulation in even aged and uneven aged forest crop. Working Plan: definition, objects and
necessity, preparation of working plan: Joint forest management: concept and methodology. Criteria

and Indicator for sustainable forest management.
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PRACTICAL
Visit to forest department and courts to observe working procedures. Study of working plans of the
forests.Learning of preparation of working plan for one of the area. Estimation of MAI and CAl,
Fixation of rotation for species. Perform a survey of forest area & chalk out & plan for silviculture
management. Study of vegetation features in G.G,V, campus, Drawing of silvicultural treatment map.
Suggested Readings:
Champman, G.W. and Allan, T.G. (1978) Establishment Technigues for Farest Plantation F.A.O
Foresuy Paper No.§, F.A.O Rome
David M, Smith. {1989) The Practice of silviculture. IBD Educational Pvt. Lid. Dehradun, India.
J B Lal (2007),Forest Management: Classical Approach and Current Imperatives. - Natraj
publishers. Dehra Dun,
Jerraim, M. R. K., (2005), A text Book on Forest Management. CBS Publishing,
Khanna, L. 5.(1984) Principles and Practice of Silviculture, KhannaBhandu, Dehra Dun. P, 476.
Negi; S. 8., Forest Management in India.
Osmaston, F.C, Management of Forests, (1984) 1B Publication. Dehradun
Ram Prakash and L.S. Khanoa (1991) Theory and Practice of Silvicultural systems. International
Book Distributors, Dehra Dun,

Ram Prakash. Forest management. (2006) IBD Publication. Dehradun

PAPER 4. NON WOOD FOREST PRODUCTS AND ETHNOFORESTRY
(GE-03) CR: 3+2
Forest and tribes- their relationship, Major tribes in India-and Chharttisgarh. Forest ecosystem and
couage industries. Role of tribes in forest protection, development and conservation. Tribal welfare
and social forestry, Tribal and ¢o-operative movements, History oftribal wetfare and adminisiration,
forest & tribes, Seed and biofuels. Herbal medicines in ethna-medical practices. Edible wild fruoits,
Wild mushrooms, Natural dyes, Economic uses of grasses. Gums and resins, important gum yielding
plants. Resins and Oleoresing, their formation in plants and its uses, Sericulture and lac culture Tendy
feaves— sources. collection and processing, Dependency of forest dwellers on NTFP in economy

g Scenario of NTEP obtained from forests of Chhattisgarh (Central Indig), Ethnoforestry & sustainable
management.
" PRACTICAL

Marphological description and identification of various medicinal plants .Collection of medicinal

plants and plants pant from natural habitats. Survey and study of nurse

Tﬁ% \q,"’

ry techniques of medicinal
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plams... Visit o Herbal Gardens and herbaria to study medicinal plants.. Visit to nearby MPCA/
nursery/ ayurvedic phanmacies, Study the tribal races of India. Stdy the important medicinal plant
used by traditional healers.  Visit to nearby forests to study important NTFP yielding plants. Study
of canes and bamboos and their spurces. Study of gums and resins and their Visit of sericulture and
lac cultivarion farms. Tendupatta area and interaction with forest dwellers to study the economy of
rural people

Suggested Readings:

Ashok Ranjan Basu & S. Nijhavan (1985) Tribal Development Administration in India. Mittal
publications

C.M. Cotian (1996) Ethno botany: Principles &Applications. Jhon Wiley and sons Ltd.

Dwivedi, AP (1993} Forests - the non-wood resources, Intemational Book Distributor, Dehradun.
352 p.

Mehta T (2012) A handbook of forest utilization, Today and Tomorrow publishers,

R.K. Sinha (1996) FEthnobotany: the repaissance of Traditional Herbal Medicines, Inashree
pablishers

Taank P (2010) Forest product and their utilization, Today and Tomorrow publishers.

V.P. Agrawal (2002) Forest in India. Oxford and IBH publishers,

Vinod M, Mhaiske, Vinayak K Patila and Satish S Narkhede (2016). Forest Tribology and
Anthropology. Scientific Publishers, Delhi.

PAPER 5. AEC (ABILITY ENHANCEMENT COURSE) CR: 2
PAPER 6. ECA ADDITIONAL CRETDIT COURSE CR:2

SEMESTER -1V
PAPER 1. REMOTE SENSING AND GIS APPLICATION IN FOREST
(Core-08) CR:3+2

Introduction of Remote Sensing, World Satellite system, Encrgy sources and radiation principals,
EMR and Spectrum concept, Atmospheric windows, Tnteraction of EMR with Earth surface features,
speetral signatures, SAR Interferometry, Fraction of absorbed photosynthetically active radiation,
Basics of GIS, components, application and advantages. GIS sofiware used. Data Image Processing
i concept, Data analysis, data output in GIS. Globyl Navigation Satellite System concept, Basic

information on vegetation indices (RVI, NDVI, PV1, SAV] and LAI). different vegetation parameters

for forested watcrshed; Plant species specilication. DEM creation and Soil mapping methods.
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Fopographical character analysis concept in forest, Conceptunl knowledge of use of remote sensing
n Riparian area, Land cover data, its derivation.

PRACTICAL

Acquaintance with GIS sottware and imageries. map reading of SO toposheets, Image processing,
geo-referencing, digitizing, sub setting, mosaicing and feature identification, GPS survey and point
location, unsupervised and supervised classification of images for forest. Forest land usefland cover
classification, ficld visit for ground data collection and truthing,

Suggested Readings:

M. Anji Reddy (1968). Textbook of Remote Sensing and GIS: B S Publications.

.. Curran{1985). Principles of Remote Sensing. Long man Group Led., England

L.F. Janssen (2000). Principles of Remote Sensing. ITC. Edl. Text Book Series 11, The Netherlands
Rolf A.de By. (2000). Principles of Geographical Information Systems. ITC. Edl. Text Book Seriesl,
The Netherlands

M.K. Sharma (1986). Remote Sensing and Forest Surveys. Intemational Book Distributors, Dehra
Dun,

B. Bhatta (2008). Remote Sensing and GIS. Oxford Publications.
PAPER 2. FUNDAMENTALS OF WOOD SCIENCE AND TECHNOLOGY
(Core- (19) CR:3+2

Introductionto Waod. Secondary growth in weody plants. Mechanism of wood farmation. Formation
of early and fate wood, growth rings. transformation of sapwoad 1o heartwood. The macroscopic
features of wood. Physical propertics of wood: colour, hardiess, wiight, texture, grain, lusture etc.
Mechanical properties of wood i.e. modulus of elasticity, ullimate stress; fiber stress at elastic limit,
important factor influencing sweagth propertics. Wood water relationship.: Abnormalities in wood:
deviation from typical growth form Ueaning, bending, crook, fork, and buttress), grain deviation,
false and discontinuous growth rin g5, Wood seasoning and preservation. Wood technology., Plywaood.,

enginecred wond, Woed certification, Use of nanotechnology in wood

PRACTICAL

Wood- macroscopic and microscopic feature, Study of anatomical features of different types of
wood pores (vessels, Study of wood rays and their types. Study of non-parous woods, their physical
' and anatomical deseription. Study of cell inclusions in wood, Estimation of moisture content and
density of wood. Physical properties and Mechanical propertics of wood.

Preliminary idea regarding conversion and saw milling, Wood seasoning, principles. types, merits

and demerits- zir Seasoning, kiln scasoning and chemicals seusoning. Seasoning defects and their

T
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control. Wood working, Polishing and finishing of wood, Surface coating applications sl wood
primers. Waood preservatives. Chemicals used and methods of wood preservation and fire retardant
treatments, Manufacture, Properties and Uses of composite wood- plywoed, fiber board, particle
board and hard board: Improved wood-definition, types -impregnated wood, heat stabilized wood,
compressed wood, and chemically modified wood.

Suggested Readings:

Anonymaous (1976). Indian forest utilization. Volume Tand 11 ICFRE Publication, Dehradun,

T, Mehta {1981). A Handbook of Forest Utilization, Periodical Expert Book Agency, Delhi.

K.R. Rao and K.B.S. Juncja (19921 Ticld identification of 50 important timbers of india. ICFRE
Publication, Dehradun,

L.C. Sharma (1977). Development of forests and forest based industries, Bishen Singh and Mahendra
Pal Singh Publication, New Delhi

Terry Porter (2006). Wood Identification and Use,Guide Master Craftman publications.

AcS, Hill Callum (2006). Wood maodification: Chemical thermal and other process, Today and

Tomorow publishers.

PAPER 3, FOREST SURVEYING AND ENGINEERING (Core-10) CR:3+2

Engineering survey, scope and types of surveying. chain surveying. types and instrumentation
traversing, triangulation, survey stations, base line, check and tie lines. ranging of survey lines, off3ets
and their types, chain of sloppy grounds, chaining across obstacles, cross staff surveying, compass
surveying, chain and compass traversing, magnetic and true bearings, prismatic compass, local
attraction, Plane table surveying, plane table and its accessories, methods of plane table surveying
Leveling Instruments. Total station survey, Contour surveying. Map and reading, its method and
importance in Forestry.
Building materials- concrete, brick, cement, sand and strength and characteristics, site selection for
building construction. Forest roads — alignment. construction and drainage, retaining walls, breast
wall. waterways and culverts, Bridges-types, selection of site. simple wooden beam bridges. check
dams. spurs, farm ponds, earth dams.
| | PRACTICAL
Chain survey, compass traversing, plane table surveying, Total Station survey, leveling, ‘and
I calculation of carth work for construction of forest. Earth dams, Alignment of forest roads. Design
of simple woaden beam bridge. Design of retaining walls, Design of check dams.
Suggested Readings:

- } A),
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Ram Prakash (1983}, Forest surveying, International Boek Distributors. Dehradun.

B. C, Punmia (20035). Surveying. Firewall Media

\W. Schoficld and M. Breach (2007). Engineering Surveying. British Library Book Library
Cataloguing in Publication Data

N.J. Masani (2006). Forest Engincering. Nateaj publishers.

PAPER 4: SERICULTURE (GE-04) CR: 342
Introduction, scope and principle of Sericulture. Mulberry and non-mulberry sericulture in India; Silk
production in India and other countries and their export and import. Insect and non-insect fauna
producing silk; types of sitk produced in India: host plants of mulberry and non-mulberry silkworms;
mulberry cultivars — tropical and temperate regions. irrigated and minfed conditions. Characteristic
features of the order Lepidoptera; Classification of sericigenous insects. Classification of silkworms
based on moultinism, voltinism and geographical distribution; popular silkworm breeds and hybyrids
of Chhattisgarh, their econamic traits. Silkworm morphology, Silkworm rearing methods, Silkworm
pestand discases. Preparation of nursery beds, Sclection of materials for cuttings, selection of cutting
planting. Selection and grading of sampling: Different propagation methods of silk plant host-
grafting and layering. Planting System and Intercultural Operations: - pit and row system, mulching,
ivigation, Cheracteristics of sericulture industry: Land and agro based part of industry. Silk reeling
as a cotsge industry, Handloom and power foom activities. Textile fibers: Natural and Synthetic
fibers: Advamage of silk liber over other fibers. Sericulture organizations in India and Chhattisgarh;
role of State Sericulture department, Central Silk Board. Prospects and problems of Sericulture
industry.
PRACTICAL
Senculture World maps and Silk Road, Sericulture map ol India and Chhattisgarh, Study of life cycle
of silkworni: Marphology of egg. larva, pupa and adult, Cocoon characters of popular uni-, bi- and
multivoltine races. Identification of different diseased silkworms based on external symploms,
Identification and uses of two sericulture rearing appliances, Calculate the brushing capacity in
aceordance to leaf estimationfacre. Morphological study of few important cultivars in Chhattisgarh,
B Preparation of grafting (bud or shoot grafting) or layering (simple layering) drawing and labelling,
Identification of dilferent 1ypes of weeds, fertilizers, caleulation of dosages. Preparation Compost,
. Suggested Readings:

Byong Ho Kim (1989, Filatre water engincering, Seoul national university press, Republic of

Korea,
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Huang Guo Rui (1988). Silk reeling. Oxford and 1BH publishing co. Pyt. New Delhi.
D. Mahadeveppa, V.G, Halliyal, V.G., Shankar, A,G. And Bhandiwad, R. (2000). Mulberry Silk
Reeling Technology, Oxford And IBH Publishing Co. Pvi. Lid. New Delhi,
T.N. Sonwilker (2010). Handbook of Silk Technolopy, New Age International Pvt.. Ltd.
Yong Woo Lee (1999), Silk Reeling And Testing Maneal, FAO Agricultural Services Bulletin No.
136, Rome, Tuly,
Akira Nakamura (2000). Fiber Science and Technology. Oxford & 1BH Publications, New Delhi.
PAPER 5. AEC (ABILITY ENHANCEMENT COURSE) CR:2
SEMESTER - V

PAPER 1. WATERSHED AND ITS MANAGEMENT (Core-11) CR: 3+2
Watershed - introduction and charscteristics. Problems and prospects, investigation, topographical
survey, soil chamcieristics, vegetative cover, present land use practices and socio-sconomic factors.
Wittershed management - concept. objectives, factors aflecting, watershed planning based on land
capability classes. hydrologic data for watershed planning. watershed codification, delineation and
priovitization of watersheds -~ sediment yield index. Water budgeting in a watershed, Rainwater
conservation technologies: inter-terrace and inter-bund land management. [ntegrated watershed
managemenl - concept, components, arable lands and non-arable lands. Effect of land management
on watershed hydrelogy. Participatory watershed management, A pplication of Remote Sensing, GIS
& Isolope technology in susvey and problem identificution for planning and management of
waltershed,
PRACTICAL
Exercises on delineation of watersheds using topo-sheets. Surveying and preparation of warershed
map. Quantitative analysis of watershed characteristics and parameters. Watershed investigations for
panning and development. Analysis of hydrologic data for planning watershed management. Water
budgeting. of watersheds, Priontization of watersheds based on sediment yield index. Study of
functional requirement of watershed development structures. Study of watershed management
technologies. Practice on software tor analysis of hydrolagic parameters of watershed, Study of role
of various functionaries in watershed development programmes, Techno-economic viability analysis

o of watershed projects. Visit to watershed development project areas.
Suggested Readings:

i S. K. Datta (1985), Soil Conservation and Land
Dehradun

Management. International Book Distribuiors,
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R, Suresh (20063, Soil and Water Conservation Engineering. RStandard Publishers Distributors,
Deihi.

Rajvir Singh (2000}, Watershed Planning and Management. Yash Publishing House, Bikaner.

B. Venkateswarlu, Mohammed Osman, M.V, Padmanabhan, K. Karéemulla, P.K. Mishra, G.R.
Korwar and K.V, Rao (2013). Field Manual on Watershed Management. CRIDA, Hyderabad

G. Das (2008), Hydrology and Scil Conservation Engineering: Including Watershed Management,
Prentice-Hall of India Leamning Pvi. Lid., New Delhi

V.V. Dhruva Narayana, G. Sastry and ULS. Pawaik (1997). Watershed Management. ICAR, New
Dethi,

Fideman, EM (1996), Watershed Management: Guidelines for Indian Conditions... Omega

Scientific Publishers, New Delhi.

PAPER 2. FOREST TREE IMPROVEMENT

(Core-12)

AND BIOTECHNOLOGY
CR:3+2
Introduction to Forest Tree Improvement. Reproduction in trees. Pollingtion in trees. Inbreed and
outbreed population in forest trees. Genetic variability and its role in tree improvement. Qualitative
and yuantiative taits in forest trees. Heritability, genetic advance, genetic gain, combining ability
and their application. Geographic variation: Provenance. seed source, race, Genetic, environmental
and phenctypic expression of trees. Plus tree selection, progeny trials. Forest Genetic Resources and
its Conservation. Plant tissue culture = culture media and its formation, cell/tissue culture, haploid
culture, basics of Genetic Engineering- Vectors: plasmid. bacteriophage and cosmids. Genetic code,
Genetic Engineering. Methods of gene transfer: direct and indirect genetic engineering, gene cloning
and polymerase ¢hain reaction. Recombinant DNA Technology, Rule of Genetic Engincering in
Forest Tree Improvement
PRACTICAL
Floral biclogy & phenological ohservations in some important species. Estimation of pollen viability.
Dilterent breeding methods flow chart. Species and provenance selection techniques. Vegetative
propagation techniques and tree improvement. Estimation of phenatypic and genotypic coefticient
of variation, Exercise in plus tree sefection. Protacol and preparation of culture medium. Preparation
of stock solutions, Sterilization techniques, preparation of culture medium for establishment of
| explants of forestry plants, multiplication of shoots, and callus culture,

Suggested Readings:

Lfh:\)_l?.-‘*{“‘ _ T
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Agrawal, P.K. and M. Dadiani (1987). Techniques in Seed Science and Technology.South Asian
i Publishers: Delhi.

Agrawal, RL, (1996) Seed Technology. Oxford & [BH. Publishing Co,, New Delhi.

Dan, Mo and Saini. G.C. (2009), Forest Tree Improvement & Sced Technology, International Book

Distributor, Dehradun

FAQ. (1985) Forest Tree Improvement, FAO Publication, Rome, ltaly.

Fins. L., Friedman, S.T. and Brotschol, 1.V, {1992) Handbook of Quantitative Forest Genetics,

Klumer Academy, Dordrach, London.

Khan [ M (2014) Forest Biotechnology. Teday and Tommorawpublishers.New Delhi

Lars Schidt (2000) Guide to Handling of tropical and sub-tropical forest seeds. Danida Forest Seed

Centre, Denmark:

Mandal, AK. and Gibson, G.1..(eds) (1997), Forest Genetics and Tree Breeding. CBS Publisher&

Distributor, New Delhi

White. T.M. and G.R. ‘Hodges. (1989) Predicting breeding values with application in forest

improvament. Kluwar Publishing, Netherlands,

Wright, LW, {1976) Intraduction 1o Forest Genetics. Acadentic Press, New York.

Wright, LW, (1976) Introduction 1o forest genetics. Acuademic Press, New York, 463 p.

Zobel, B.J and J. Talbert, (1984) Applied forest tree improvement, John Wiley & Sons, New York.

Zobel, B.J. and Talbert, ). (1984) Applicd Forest Tree Improvement. John Wiley & Sons, New York.

PAPER 3. FOREST TREE SEED TECHNOLOGY (Core-13) CR:3+2
Seed formation in forest trees. Classification of forest tree seed. Forest Seed stricture, chemical
composition, germination, seed viability and factors affecting seed viability. Seed dommancy and pre-
treaiment of break down dormancy. determining optimal harvest maturity indices. Seed collection
methods- equipment’s and planning, sced processing, seed extraction, drawing, Cleaning, grading,
treating, bagging, leveling and storage. Storage of Orthadox, recaléitrant seeds and fumigation and
seed treatiment. Seed cryopreservation, seed guality testing. purity, viability, moisture, vigor and seed
certification. Quality seed production technology- seed orchard, selection of seed tree, plus tree and
elite tree
| PRACTICAL

Identification of seed tree species, seed maturity test, germination test, seed vigor and its

measurement, visit 1o seed production areas and seed orcliards.

gk
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Suggested Readings:

Ram Prasad and A K Kandya (1995). Handling of Forestry seeds in India, Natra] Publication,
Dehradun

P.K. Agrawal and M Dadlani {1987), Techniques in sced science and technelogy, South Asian
Pubiishers , Delhi

R.L. Agrawal (1996). Seed Technology, Oxford and IBM Publishing Co., New Delhi

M.P. Nema. M P (1987). Principle of Seed Certification and Technology. Elite Publishers

Renuga Devi, ) NV Manumani (2011). A handbook of seed testing, Agrivos publication

PAPER 4. METEOROLOGY AND CROP PRODUCTION (DSE-14) CR:
3+2

Meaning and scope National and Intemational agriculture research institute in India, Agro-climatic
zones of India and Chhattisgarh. Tillage, crops stand establishment. planting geometry and its-effect
on growth and vield cropping system, harvesting. Crop production of wheat, rice; sugarcane, pulses
and oil sceds. Meteorology: weather and climate. micro-climate, weather elements. carth’s
aimosphere composition and structure, solar radiation, nature. properties, solar constant and energy
balance, atmospheric temperature, factors affecting. horizontal and vertical distribution, variations
and lebal warming, air pressure variations, wind factors. cyclones, and anticyclones, atmospheric
humidity, vapour peessure and saturation, process of condensation, formation of dew, fog, mist,
snow, rain and kail. Formation and classification of clouds, introduction to monsoon. basics of
weather forecasting,
PRACTICAL
Study of Tillage implements, practice of ploughing, practice of puddling, study of seeding,
cquipment’s. Different methods of showing, study of manures, fertilizers and green manure
crops/seeds.{Including caleulation). Study of inter-cultivation implements and practice, practice of
methads of fertilizers applications in ongoing field operations. Site selection for agromel observatory,
measurement of temperature, measarement of rainfall, measurement of evaporation, measurcment of
aumospiteric pressure, measurement of sunshine duration and solar radiation, measurement of wind
direction and speed and relative humidity. Study of weather forecasting and synoptic chart.
Suggested Readings:
" Chhidda Singh et al (2012) Modern techniques of raising field crops Oxford and IBH publishing
company. New Delhi.

Ghadekar S R {2008), Texthook of Aprometeorology . Agromet publishers.

\
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Kafi, Mohammad Khan, Muhammad Ajmal (2008} Crop And Forage Production Using Saline
Waters Nam S&T Centre, Jain Book Agency.

Noman, David Douglss, Makolm FAO (2007) Ferming Systems Development and Soil
Consérvation FAOJain Book Agency

Varsaneya. M.C. and BalaKrishna Pillai, P, (2013), Textbook of Agriculture Meteorology, Indian
council of agriculture Research. New Delhi.

Varshnaya M C and BalakrishnaPillai (2012) A textbook ofagriculture metrofogy. ICAR New Delhi
Publications,

PAPER 4. BASIC CONCEPTS OF HORTICULTURE AND LANDSCAPING
(DSE-1B) CR:3+2
Horticulture: definition, component and importance. Nursery management practices, vegetable
gardens, Nuotrition and Kitchen gardens landscape garden, establishment of orchard high density and
meadow orchard- principles, planning and layout, precision farming of fruit, planting system and
planting - densities. Vegetative propagation techniques- budding, grafting, cutting, 1PM in
horticulture, Principles and methods of pruning and training of fruit crops, Use of growth regulators
in karticulture. weed muanagement, cropping systems. intercropping, multi-storeyed cropping. Tree
bascd cropping system:
PRACTICAL
Feature of orchard, planning and layout of orchard, tools and implements, layout of nutrition garden,
preparation of nursery beds for sowing of vegetable seeds, digging of pits for fruit plants, planting
system, Training and Pruning of trees, Preparation of fertilizer mixtures and field application,
preparation and application of growth regulators, maturity standards, harvesting, arading, packaging
and storage
Suggested Readings:
Arora, D., Brotech Dictionary of Horticulture,
Christopher, E. P.. Imroductory of Horticulture,
George Acquaah (2002) Horticulture - Principles and Practices, Jain book Agency.
1S, Bal (2002) Froit Growing in India, Kalyani publishers
i Jitendra Singh (2007) Basic Horticulture, Kalyani publishers

K.L.Chadha(2015) Handhook of Horticulture, Jain baok Agency,

Wright, W.P., Encyclopedia of Horticalture and Gardening,
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SEMESTER - V1
PAPER 1. FOREST PATHOLOGY AND ENTOMOLOGY (Core-11)

342

CR:

Relation of plant pathology with lorest pathology and other sciences, classification of tree diseases.
General characteristics and repreduction of plant pathogens: fungy, bacteria, viruses. mportant
characters of ascomycetes and hasidiomycetes, Dissemination and survival of plant
pathogens Concept of tree discase and types of wood decay.

Definition, importance und scope of’ Forest Entomalogy. Classification of forest pests: fypes of
damages and symptoms: factors for outbreak of pests. Symptoms, etiology and control of
diseases/disorders aml insect pests of impartant tree species ( Teak. Dalbergia. Evcalyptus. Sal, and
Acacia) Fungicides, methods of their application. Principles und techniques of Integrated Pest
Management in foresis: Symptoms, etiology and management of diseases of imporiant tree species
like Teak, Dalbergiu sp., Acacia spp., Sal, Pines, Deodar, Eucalyptus: Types of wood decay.
Principles of disease management, Fungicides and their use in aurseries and plantation
PRACTICAL

Study of different pathological instruments; collection, observation and preservation of diseased
specimen and coservation of other pathogenic structure: micrascopic characters of pathogen (fungi,
Bacteria) preparation of culture media, isolation and sub culturing of pathogens: methods of
inochlation and Symptom. sign and diagnosis of tree disease

Study of ditferent types of insects and their coflection. Study of insecticides and their formulations.
plant protection appliances; Study of insect pests of forest seeds: Study of insect pests. of forest
nurseries: Study of inscet pests of standing trees, freshly felled trees and finished products. Visit to

forest nurseries und plantations,

Suggested Readings:
Bakshi, B.K. Forest Pathology
Publications, Nesy Delhi,

(1976) Principles and Practices in Forestry. Controller of

Beeson, C.F.C. (1941) Forest Inseets of India, ‘The Ecology and Control of the diseases. Intemationat

hook distributers, Dehra Dun.

Brues, T.C., A L. Melander and E.M. Carpenta, (1954) Classification of Insects. Cambridge Man,
USA,

Gupta, V.K:and N.K. Sharma, {1988). Tree Protection. Indian Seciety of Tree Scientists, Solan

Herrick, G.W. (1988). Insect Enemies of Trees. Pioneer Publishers, Jaipur.
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John Saw Baoyce, (2015), Forest pathology, Agrihorti Press.

Khanna, 1S, (1984) Forest Protection, KhannaBandha, Dehrn Dun,

Paul D Menan (2003) Tree and discase concept, Prentice hall e,

Richards, O.N. and R.G, Davies (1977) Imm’s General Textbook of Entomology. 10th ED. Chapman
and Hall.

Satha TV (2009) A textbuok of Torest entomology. Today and wmorow publishers,

Sathe. T.V.. (2016}, Forest Entomology, Daya Publishing House, New Delhi.

PAPER 2, AGROFORESTRY AND TREE OUT SIDE FOREST (Core-15)
CR:3+2
Indian agriculture- structure and constraints. Land vse definition, classification and planning,
Agroforesiry- definition, aims objectives and need. Traditional Agroforestry systems: Taungya
system, Shifling cultivation, Wind break, Shelterbelts, Homestead gardens. Alley cropping, high
density short resation plantation systems, silvicultural woodlots‘energy plantations. Classification of
agroforestry system-structural, functional, socio<conemic and ecological basis, Multipurpose tree
species and their chavacteristics. Tree architecture, canopy management- lopping, prunaing,
poilarding and hedging. Diagnosis and design, Agroforestry systems in different agroclimatic zones,
components, preduction: and  management  technigues:  Tree-crop  nterface.  Economics  of
agroforestry svstems. People participation, rural entrepreneurship through agroforestry and industrial
linkages, Analysis of fodder and fuel characteristics of trea/shrubs, Tree outside forests, social
forestry, farm forestey. urban forestry. green belt, oxy-van, industrial plantations.
PRACTICAL
Study charaeteristics of rees'shrubs/grasses for agroforestry. Volume and biomass estimation,
Crown measurement, light interception and moisture measurement in agroforestry systems. Litter
estimation and nutrient analysis, soil analysis, quantification of fertilizer doses, Annual cropsigrass
growth measurements and yield estimation carbon storage assessment. Tree specics for outside
forests, impact of tree vandalism on tree outside natural forest, carbon calculation in agroforestry and
TOFs.

Suggested Readings:

a Bane, Lester, (2016). Agroforestry, Svrawcod Publishing House, New York.
Chundawat D S and Gautam 5 K (2010) Textbook ofagroforestry. Oxford and IBH publishing co
‘ pyvt. Ltd.

Dwivedi, AP, (2012). Agroforestry. Principle and Practice, Oxford & IBH Publishing Company,

New Delhi,
1‘5‘1:»3( |
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Dawivedi, A.P, (1992) Agroforestey principles and practices. Oxford and [BH Publication Co..
New Delhi.

Huxley, P. (1999) Tropical agroforestry, Blackwell Scicnce. Oxford, 371 p.

Khaosla, P.K. and Khurana, D.K. (1987) Agroforestry for rural needs. Vol. | and 11, ISTS, Solan,
FLP

Nair, P.K.R. (1993) An introduction to agroforestry, Kluwer Academic Publishers. 499 p-

Ung. C.K, and Huxley, P.K, {1996) Tree crop inleractions - A physiological appraach. ICRAF,
Kenva 386 p

Pathak. P.S and Ram Newaj, (2012), Agroforestry, Potentials. and Opportunities. Agrobios
{India)

Ramakrishnan, P.S, (1992) Shifting agriculture and sustainable development. Man and biosphere
seriea, The Parthenon Publishing Group. 424 p-

SenSarma, P.K. and Jha, L.K. (1993) Agroforestry. Indian Perspectives, Ashish Publishers, Delhi.

PAPER 3. FOREST ECONOMICS (Core- 16) CR:3+2
Basic concept of economics, Nature and seope of economics and its relationship with other sciences,
Types of goods, Concept and types-of demand, faw of demand, measuores of demand elasticity,
Conceptand types of supply, law of supply. measures of supply elasticity, Tyvpes and theory of utility,
Diminishing law of utility, equimarginal utility and Hicks-Alien approach for determining consumer
equilibrium, Concept of revenue, Factors of production. their definition and charscteristics, Law of
diminishing masginal returns, Market — its classification and price determination under different
market situations. Theory of-consumption, Ricardian theory of Rent. Marginal productivity theory of
wages, Hquidity preference theory of interest, Marginal prodoctivity theory, rick talking and
uncerainty bearing theorics of profit. National income and its voncepts, Concepts and types of
inflation,

Practical

Estimation of demand elasticity with respeet to:price and income. Estimation of Supply elasticity
with respect o price and income Utility measurement- total uttlity, marginal utility and average
. utility,  Revenue measurement- total revenge, marginal revenue and average revenue. Markel

classification- visits of different markets. Price determination under dif! ferent market conditions

Suggested Readings:

STL?LL 1L M
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Edwin 8. Mills (1975) Economic Analysis of Environmental Problems. New York: Columbia
University Press

Fisher, A.C (1979) Resource and Environmental Economics. New York: John Wiley & Sons.
Nautiyal. J, C., 2011}, Forest Economics, Principle and Applications, Natraj Publishers, Dehradun.
New Dethi,

Orris C, Merfindahl (1969) Natural Resource Information tor Economic Development. Baltimore:
The Johns Hopkins University Press

Sharma, L.C.. Forest economics planning & management

Sharma, 8.D (1975) A New Approach to Linear Programming. Meerut: Kedamath, Ramnath and Co.
Subba S Reddy (2012) Agricultural Economics, Oxford and IBH publishers.

Tony Prate (1998) Natural Resource and Environmental Economics. Ames: lowa State University

Press

PAPER 4. Urban Forestry (DSE-2A) CR.3+2
Introduction, objective and scope of urban forestry, History of Urban Forestry/Distribution and
Ownership of the Urban Forest Functions and Values of the Urban Forest Urban Forest Environment
Tree Hazard Assessment and Management Street, roads and parks tree inventories and Valuation The
Urban Wildland Interface, Species selection for Street Tree and Park Management; Planting, Tree
Maintenance; Removals Urban Forestry Ordinances, biomass estimation for carbon stock asscssment
and mitigation of carbon footprint caleulation,

PRACTICAL

[dentification of various types of forest tree species found in urban environment. Tree hazards
assessment through different methods. Specics selection for plantation and establishment of nursery.
Biomass estimation for carbon stock in different species,

Suggested Readings:

Malcom Fisher (1999). Urban forestry: planning and management. Syrawood publication house,
VK. Prabhakar (2000). Forestry and forest resources. Anmol Publicstion, New Delhi.

S5 Negi (1989). Urban and recrentional forestry. International book distributors, Deheadun

= S S Negi (2003). Manual of forestry, Bishen singh, Mahendra pal singh, Dehradun,
PAPER 4. LAND DEGRADATION AND RESTORATION (DSE-2B) CR: 3+2

Type, factors and processes of soil/land degradation and its impact on soil productivity, including

soil fauna, biodegradation and envirenment. Land restormtion and conservation techniques- ercsion
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control reclamation of salt-affecied soils: mine land reclamation, afforestation. organic products.
Extenr, diagnosis and mapping of land degradation by conventional and modern RS-GIS tools;
monitoring land degradation by fast assessment. medern teols. land use policy, incentives and
participatory approach for reversing land degradation: glabal issues for twenty first century.
PRACTICAL

Assessment land degraded areas, Determination of soil-moisture characteristics curve and
computation of pore-size distribution, Determination of hydraulic conductivity under saturated and
unsaturated conditions, Soil temperature measurements by different. methods, Estimation of water
balance components in bare and cropped fields.

Suggested Readings:

T.D. Biswas and G. Narayanasamy (1996). Soil Management in Relation to Land Degradation and
Environment, Bull. Indian Soc. Soil Sci. 17, New Delhi

LW, Doran and A, Jones (1996), Methods of Assessing Soil Quality. Soil Science Socicty of
America, Madison,

D3, Greenland and 1. Szaboles ( 1994). Soil Resilicnee and Sustainable Land Use. CABL.

1. Sehygal Jand I.P. Abrol (1994). Soil Degradation in India - Status and Impact. Oxford & IBH.

PAPER 5. AEC (ABILITY ENHANCEMENT COURSE) CR: 2
PAPER 6. MOOC Course CR: 2-4

SEMESTER - VII
PAPER: 1. BIOSTATISTICS (Core-17) CR:3+2

& Detinition and applicarion of staristics. types and source of data, classification and tabulation of data,

i frequency  distribution, graphical representation of data, (Rar diagram, pie chan, histogram,
frequency polygon) measures of central tendency ( mean, median, mode) measures of Dispersion

(range, standard deviation, Mean deviation, Quartile deviation. varance, coeflicient of variation),

-
C;&x/ f\w- “L"\:i% B

?‘1)3'\ \r) \")0 ).\

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)




artarT Reafdenesa

Sediee 300 000w 25 % sioky vy ey Sefiuen)

i, e - 406000 (91.)

Guru Ghasidas Vishwavidyalava

A Coutal eyt chod by o Comted Tt bt 10 G 5. 2069
Koni, Bilaspur - 495009 (C.G.)

Probability, Test of signification: basic concepts,( Z- Test, X-Test, -Test, F-test), regression,
Cormrelation : (scatter diagram, correlation co~efticient. its properties).

PRACTICAL

Histogram. frequency polygon, Bar chart, pie Chart. Measures of ¢entral tendency: Mean median and
mode for raw and grouped data, Censtruction of frequency distribution table and its graphical
representation. Measures of dispersion: Range. mean deviation, Quartile deviation and standarnd
deviation for raw and grouped data, Paired't™ test, Chi-square test for contingency tables and
theoretical ratios Correlation and linear regression

Suggested Readings:

Arora PN (2003) Biostatistics, Himalayan publishers.

Arora, PN, and P. K. Malhan (2016). Biogatistics, Himalaya Publishing House

K.Balji. A.V.S, Raghavaiah, K.N, Jayaveera (2012), Biostatsties. LK. Intemnational Publishing
House Put. Ltd. New Delhi.

Kenneth N. Berk (1998), Introductory Statistics. www.amazon.com

Marcello Pagano and Kimberlee Gauvreau (2008) Principles of Biostatistics. Jhon and Wiley Sons
l.ud,

PAPER 2. FOREST POLICY LEGISLATION AND ENVIRONMENTAL ACT
(Core-18) CR: 3+2

Origin of Forestry- Historical background and introduction of forest poficies of India namely 1894,
1952 and 1988 to protect the Indian Trees. National forest policy 2018, Indian forest Act 1927,
Tendupatea (Vyapar Viniyaman) Adhiniyam 1964, Transit Rules 1961, Forest conservation Act
1980, Fixation of Rates of Timber and Other Produce. Biodiversity Act, Lok Vaniki Adhiniyam, The
scheduled tribes and other traditional forest dwellers aot (Forest Rights Act) 20606

PRACTICAL

Visit to different saw mill, Forest department. Case studies of High coun, District Court and Lower

Court. Teadupatta Collection center. ‘Study the effect of mined out area on forest. forest depot to see

the rules and regulations,

Suggested Readings:
W, Fernandes and Kulkarni (1986). Towards a new Forest Policy. Natral Publishers, Dehra Dun.,
National Forest Policy (1988). Governmentof India Publication. Delhi.

Indian Forest Acts with short Notes (1973). Allahabad Law Agency, Allahabad,

. | R
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E. Podder and Erai (2011). Forest law and policy in India, Today and Tommorrow publishers.

|.S. Khanna (2001). Wildiife {Protection) Act 1972 as amended upto date with commentary, Khanna
Bandu, Dehra Dun.

S.S. Negi (1985). Forest Law. Natraj Publication, Dehra Dun,

PAPER 3. WORLD FORESTRY SYSTEMS AND CLIMATE CHANGE
MITIGATION (Core-19) CR:3+2

Geographical distribetion of world forest and their classitication. Inteenational and National Forestry

Organizations. Critical examination of world forest resources, productivity potential and increment

of world lorests. Forest resources and Forestry practices in different regions of the world- North and

South America, Europe, Africa: China, India, Russia, South East Asia and Austalia. Forest

development and ecenomy of the world, Recent trends in Forestry development in the world, Climate

change adaptation and mitigation, Mechanisms (CDM and REDD+), nawral GHG effects, climate

change: models, theories, facts and politics, Multilateral Agreciments on Climate Change,

PRACTICAL

Plot the differeat biomes of the world map. Study about the ditferent Bio-geographic regions of

world& plot them on a map. Study and distribution of forest resources of South America. Africa,

India and South East Asia: Plot the different ot spots of India on & map. Study of different hot spots

of the world & plot iton a map. Case study on different multi-latesal agreements on climate change,

Suggested Readings:

Champion and Scth (1968), Forest Types of India. Natraj publishers,

VP, Agrawal (1985). Forestry in India. Oxford and IBH Publications, New Delhi

M.P Shrivastava (1997). Introductory to Forestry. Amazon Publishers.

S.S. Negi (1998). World Forest Systems. Natraj Publishers.

FAO (2020). Status réport onworld forestry, FAQ, 2020

PAPER 4. FORESTRY EXTENSION (DSE-3A) CR:3+2

Extension education: Meaning, delinition, nature, scope. objectives, principles, approaches and

history, Forestry extension: process, principles and selected prozrammies: of Ieading national and

international forest institutes. People’s participation in forestry programmes, Mativation of women
& community, children, youth and voluntary organizations. for forestry extension work. Rural

Development: meaning, definition, objectives and penesis, Transfer of technology programmes like
i lab 10 land programme (LLP) national demonstration (NI, Audio- visual aids: importance,

classification and selection. Programming planning process meaning, scope, principles and steps.

Evaluation: meaning, importance and methods. Scope and importance of Participatory Rural

l
i
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Appraisal (PRA) & Rapid Rurzl Appraisal [RRA). Management -and administration: meaning,
definition, principles and Functions. Concepts of human resource development (HRD), rural

leadership,

PRACTICAL

Visit 1o study the structure, function, linkage und extension programmes of [CFRE
institures/voluntary organization/mahilamandal, village, panchayat, state dept. of forests/all India
radio (AIR), Exercises on distortion of message, sceipt writing for farm broadcast and telecasts,
planning. Preparation and use of NPV A like poster, charts, lash cards, folder etc. and AVA like OHP
and 35mm slide projectors trmpsparencies. Identification of local leaders w study their role in

cxtension work, Evaluation of some selected case studies of forestry extension programmes,

Suggested Readings:

FAQO (1986). Forestry Extension Organization, SLNo.68, FAO Publication, Rome, ltaly,

FAO {1986}, Planning Forestry Extension Programs, FAO. Bangkok, Thailand.

Infarmation Kit. International Institute of Rural Reconstruction, Silong. Philippines.

Research and Exeension (2001), Common Wealth Science Council, London, UK.

R.C. Desai (1989), Farmers Societies and Agricultural Development. Natraj Publication, Dehra Dun
FAO (1987). Farestry Extension Methods, SL Ne. 80, FAO Publlcation, Caracall, Rome, ltaly,
5.V, Supe (2009), A textbook on extension education. Agrotech publishing academy, Jodhpur.
AK. Iha and P.K. Sharma (2001). Manual of forestry extension education. Today and Tomorrow

publishers,

PAPER 4. ENTREPRENEURSHIP DEVELOPMENT (DSE-3B) CR:3+2

Entreprencurship Development, Concept of entreprencurship entrepreneurial and managerial
characteristios: managing an  enterprise.  motivation  and entreprencurship  development,
Entreprencurship development programme, SWOT analysis. Government schemes and incentives for
promotioa of entrepreneurship. Export and import policies relevant to Forestry sector, Venture
capital. Contruct farming and jeint ventures, public private partnership, Social respoasibility of

business. Assessing overall business environment in Indian economy. Overview of Indian social,

-— . . . - - - . . - .
political and economic systems and their implication for decision mak ing by individual entreprencur.
' Globalization and emerging business ! entreprencurial environment

Suggested Readings:

A.S. Sandhu (2004) A Text Book of Agricultural Communication. Kalyani publications.
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Bilhuli Bhusan Mohanty (1962) A Handbock of Audio Visula Aids. Kitabmehal Pyt Led
Alababad.
G.L, Ray (201 1) Extension Communication and Management. Kalyani publications.
Q.P. Dahama & O.P. Bhamagar (1987) Education & Communication for Development. Oxford
University Press, New Delhi

PAPER 4: SEMINAR CR:2

Student has to present and participate in class seminar which will be conducted in the department

every week, Based on the student performance in the seminar, the scorc/eredit will be evaluated,

SEMESTER - VII1
PAPER 1. SOCIO-ECONOMIC SURVEY- VILLAGE ATTACHMENT
(INTR -1) CR: 06

Data collection with respect to village profile in respect of socio-economic and cultural status, farm
technology used cte. Bench mark survey of plant resources {cropping pattern, vield system ete).
Schedule development, tabulation, analysis and preparing plan of wark. Understanding local Forestry
and other village tevel institutions (Panchayat, village forest community, corporations, youthAvemen
groups eic.). People’s participations in development programmes with special reference to Forestry.
Exercise on the use of extension methods and teaching sids for transfer of technology

PAPER 2. FORESTRY OPERATIONS (WORKING EXPERIENCE) (INTR
-2) CR: 06

Visit 0 modern forest nurseries. Herbal garden and watersheds. Study the felling and lopging
operations, fimber lots and important industrial products. Study working plan, Enumeration, volume
and yield calculation and component history file. Study the CAT (Catchment area treatment) plan
and FDA (Forest Development Agencies). Use of Forestry equipments/ instruments. Study the
regeneration and management of important Forestry troe species, Sample plots, lnyout studies,
resource mapping. stump analysis, prepasation of local volume table.

PAPARE 3. FOREST INSTITUTES AND INDUSTRIAL VISIT/ TRAINING

| (INTR-3) CR: 06

Study the nature of forest based industries. Raw material- Collection and processing of raw material.

] Production and management process. Marketing and financial management. Visits of nearby forestry
institutions/ organizations
PAPER 4. DISSERTION CR: 04
e
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Studenis select-any topie of research, case study, review of fiteratures, field study, and experiment
on foresiry, wildlife & Environmental sciences. Supervisor/ Mentors will be allotted to supervise and
guide the students for writing and drafting work plan, etc
SKILL DEVELOPMENT COURSES (SEC): For departmental and other departments
students),
SEC 01: NURSERY TECHNOLOGY CR:2
Nursery, introduction, objectives and scope. types of nursery. choosing nursery site; design and
layout of the nursery, preparation of nursery beds, producing plant from seed, seed handling,
dormancy and treatments. methods of sowing, time and season, potting mixtures, transplanting of
voung seedlings, plant containers, compost and mulches, nutrient and soil management, disease and
pest control, sale and marketing,
PRACTICAL
Site selection and its  assessment, preparation of different types ol nursery bed, study of plant
containers. seed treatment, seed sowing, preparation of potting mixtures, application of mulches,
application of weedicides, Compost preparation, Tools and instruments, nursery record. Assessment
of plantation site, visit of nursery and plantations, pruning methods in newly and old plantations;
fertilizer and weed management practices. Marketing management of nursery grown seedlings.
Suggested Readings:
Keats C Hall, 2003 Manual on nursery practice. Forest Department, Jamaica, E book
Kumar, Vinod, (201 6). Narsery and Plantation Practices in Forestry. Scientific publishers India.
Luna RK.(2006). Plantation forestey in Indiz. International book distributor, Dehradun India.
PawarPankaj (2007), Practical Manual of plantation forestry, Scientific publisher, Jodhpur

Sharma and Singh NP. (2011). Soil and orchard management. Dava Publishing House, Delhi

SEC 02: ENVIRONMENTAL IMPACT ASSESSMENT CR:2

Environment and its components, characteristics, impact, and Projects and stages. Environmental

impact  assessment (E[A): definitions, introduction and concepts; rationale and historical

development of E1A; Components of EIA. The EIA Process, scope and methodology. Rele of project
i proponents, project developers and consultants. Terms of Reference: impact identification and

prediction: baseline data colléction: Public consultation in EIA. Environmental [mpact Statement
‘ (EIS), Environmental Management Plan (EMP). EIA regulations in India: Status of EIA in India:

current issucs in FIA, Case study, Cost-Benefit analysis: environmental appraisal; environmental
planning: environmental audit, Risk assessment.

-,
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PRACTICAL

Case studies, preparation of eaviroament plan, environmental monitoring plan, environmental
auditing plan, review of ETA report, risk assessment.

Suggested Reading:

C.J. Barrow (2000). Social Impact Assessment: An Introduction. Oxford University Press.

J. Glasson, R. Therivel and A. Chadwick (1994). Introduction o Environmental Impact Assessment.
London, Research Press, UK.

M, Gilbert Masters and P, Wendell (1999), Introduction to Environmental Engineering and Science.
P, Judith { 1999). Handbook of Environmental Impact Assessment. Blackwell Science,

B. Marriowt (1997). Environmental Impact Assessment: A Practical Guide. McGraw- Hill, New York,
LUSA.

The Enyironmental Impact Assessment Notification (1994). Government of India Gazette,

Environmental Impact Assessment Notificatian (2006). A note

SEC. 2. MYCORRHIZA AND BIO-FERTILIZER TECHNOLOGY CR:2

General account about the microbes and biofertilizers, significance for sustainable development and
restoration of soil and plant health, Classification of microbial biofertilizers, symbiotic and free living
beneficial microbes. Rhizobium, isolation;identification, mass multiplication, carrier based
inoculants, Azospiritinm, Azotohacier, blue green algae, Azolly, factors affecting the role of microbial
biofertitizers. Mycorrhizal fungi, types of mycoirhizal assceiation, occurrenceand distribution, role
of mycorrhizal fungi, isolation. and inoculim production of ArbuscularMycorrhizal fungi.

Vermicomposting,

PRACTICAL

Isolation of mycorrhizal fungi, multiplication, inoculation, rhizobium-nadule counting, identification
of different products of biofertilizers in the market, visit of biofertilizer labs, KVK, vermin compost
praduction ete,

Suggested Readings:

Anil K. Thakur, Sushee] K. Bassi, Kamaljit Singh, Dinesh (2020), Skill Enhancemeat Course For
B.Sc. Classes. Based on New UGC Syllabus Under CBCS.
Divya Lakshmi Publishers & Distributors (2018). Biofertilizers and Organic Farming
N. Ravi Babu.and E.M. Sunitha (2011 ). Pidgin English Edition

N.S. Subbarao (2017), Bio-fertilizers in Agriculture and Forestry, Medtech publication.

Viligl .
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R.C. Dubey (2005). A Text book of Biotechnology S.Chand& Co, New Delhi.

AEC 01: ENVIRONMENTAL STUDIES AND DISASTER MANAGEMENT
CR:2

Introduction to environmental studies, Scope and importance, Ecosystems: Structure and function
Natwral Resources management. biodiversity and tribal populations. Biodiversity and s
Conservation. Environmental Pollution: types. causes, etfects and controls of air, water, soil and
noise pollution. Solid waste management, Environmental legislation and Practices. Human and the
Environment, Sustainable development. Eonvironmental movements. Public awareness, natural
disasters: climate change, man- made disaster, Disaster Management.

PRACTICAL

Field work: Visit a local area to document environmental ussets river/ forest/ grassland/hill, Visitto
i local polluted sites- urban/ rural/ industrial/ agricultural. Study and documentation of common
herbs, shrubs and trees, Insects. birds, Study of simple ecosystem- pond, river, hill slopes ete. Nature
trail. Soil waste analysis.

Suggested Readings:

P H.Gleickm (1993), Waterin Crisis. Pacific Institute for Studies in Dev.. Environment & Seeurity.
Stockholm Environmenial Institute, Oxford Univ, Press

R, Grumbine, Edward, and M.K, Pandit (2013). Threats from India’s Himalava dams. Scicnce
Journal,

R. Sengupta (2003). Ecology and economics: An approach to sustainable development, OLIP.

N.5. Sodhi, L. Gibson and P.H, Raven (2013). Conservation Biology: Voices from the Tropics. John
Wiley & Sons,

AEC 2, MEDICINAL PLANT & AROMETIC PLANT CR:2
Medicinal diversity in India, Indian Traditional knowledge on Medicinal plants: history, scopes.
opportunities, Merits and demerits of using herbal products, Important medicinal plants viz. Paper
cardimmm, Rowifiasarpenting, Withaniasomnitera, DioscoreaBaledona, Cinconat itronellgrass;
khus  grass, Mentha, Sweat Mag (butch), Qcimum, Safedmusti, Giloe. Soil and climate
requirements Expart and import potential of medicinal plants. Cultivation techniques. Utilization of
) medicinal and aromatic plants, Value addition and processing techniques. Medicinal/herbal garden,

Nationa! Medicinal Plant Development Board, Medicinal plant conservation area (MPCA).

PRACTICAL

M G,
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Identification of different medicinal and aromatic plants. Collection and processing of medicinal and
2 aromatic plants, processing techniques, storage, packaging. Visit of MPCA, forest area, Application

of locally available medicinal plants, interaction with Vaidya and local healers.

Suggested readings:

Amritpal Singh Saroya (2018). Texthook of Medicinal and Aromatic Plants. Indian Council of

Agriculture Research, New Delhi.

Anand Singh Bisht (2019). Hand Book of Medicinal and Aromatic Crops, Brillion Publishing House,

New Delhi.

N Deepa Devi (2017). A Text Book of Medicinal and Aromatic Crops. Aavishkar Publishers,

Distributors, Juipur

AEC 03: MUSHROOM TECHNOLOGY CR:2

Mushroom merphology: Different parts of mushroom & variations. Key to differentiate Edible from

Poisanous mushrooms. Nutrients of Mushroom: Protein, aminoacids. calorific values, carbohydrates

« fats. vitamins & minerals, Health benefits of Mushecom.

Cultivation System & Farm design: Fundamentals of cultivation system- small village unit & larger

commercial unit. Principles of mushroom farm lavout- lacation of building plot, design of farm, bulk

chamber, composting platform, equipnient’s & facilities, pasteurization room & growing rooms,

Campost & Composting: Principles of composting, machinery required for compost making,

matertuls for compost preparation. Methods of Composting- Long method of composting (LMC) &

Short methad of composting (SMC), Spawn & Spawning.

Cultivation of Button, Oyster and Straw Mushroorms: Collection of raw materials, compost &

composting, spawn & spawning, casing & case run, cropping & crop management, picking &

packing,

PRACTICAL

Identification of edible and poisonous mushroom, Mushroom production, visit of mushroom

production unit,

Suggested Reading:

D. P. Tripathi (2005}, Mushroom Cultivation. Oxford & IBH Publishing Co. PVT.LTD, New Delhi.
- P, Puthak (2010). Mushroom Production and Processing Technology. Published by Agrobios (India).

S. Kannaivan and K. Ramasamy (1980), A hand book of edible mushroom, Today & Tomorrows
‘ printers & publishers, New Delhi

Nita Bahl (2000). Handbaok on Mushroams, Oxford & [BH Publishing Co

ST, g1
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AEC 4. PAPER 4. REMOTE SENSING IN NATURAL RESOURCE
MANAGEMENT (AEC-03) CR :02

Application of remote sensing techniques in natural rescurce management; ecosystem mventory and
monitoring - forests, wetlands; land use planning; urban planning. snow and glaciers. potential
groumd water mapping: coastal zone management. pmtected area management, remaote sensing and

GIS in international conventions and protocols (Ramsar, CBD. Kyoto efc.).

PRACTICAL

Acquaintance with GIS software and imageries. map reading of SOI topo-sheets, Image processing,
geo-refecencing, digitizing, sub setting, mosaicing and feature identification, GPS survey and point
focation, unsupervised and supervised classification of images for forest . Forest land use/land cover
classitication, field visit for ground data collection and truthing.

Suggested Readings:

George Joseph (2003 ), Fundamentals of Remote Sensing, Zod Edition. University Press India.

T Lillisand, Ralph W. Kiefer ‘and Jonathan Chipman (2007). Remote Sensing and Image

Interpretation. Wiley, India.

Subins F. Floyd (2007). Remote Sensing: Principle and Interpretation. Waveland Press,

J. R. Jensen {2009). Remote Sensing of the Environment! An Farth Resource Perspective, 2nd

Edition. Dorling Kindersley.

lensen, John R. (2004). Introductory Digital Image Processing: A Remote Sensing Perspective.

Prentice Hall.

Joseph L. Awange and Kyalo Kiema (2013). Envitonmental Geo-informatics —Monitoring, Springer

book

Mario A. Gomarasca (2009). Basics of Geomatics. Springer baok

AEC 05. PLANTATION TECHNOLOGY CR:2

Plantation: definition and scope; Devetopment of plamation forestry in India, Plantation organization
and strueture, Land and plantation development, Plantation planning: national and regional planning,
- Plantation strocture: choice of species, plantation, establishment, plantation maintenance, nutrition
I in plantation, vse of fertilizers, major pest and disease in plantation, Sanitation and control measures,
Dynamics of stand growth, sie quality evaluation. stock assessment. plantation records, plantation

Journal, energy plantation. avenpe plantation, plantation as poential carbon sinks. Marketing.
PRACTICAL

XTS}LX(;% \ L-'l)’h
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Study the tools and materials for plantation establishment, Visit small and large plantations- study
- their management and functioning- exposure to plantation project preparation-cconomic evaluation

and feasibility studies of plantation projects. Study of plantation operations. Study of tending

technigques.

Suggested Readings:

Keats C Hall (2003). Manual on nursery practice. Forest Department. Jamaica, E beok

Pankaj Pawar (2007). Practical Manual of plantation forestry. Scientific publisher, Jodhpur

R.K. Luna (2006). Plantation forestry in India. International beok distributor. Dehradun India.
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List of Courses Focus on Emplovability/ Entrepreneurshi
Skill Development

Department : Forestry, Wildlife and Environmental Sciences

Programme Name : B. Sc. (Organic Farming)
Academic Year:2021-22

List of Courses Focus on Employability/ Entrepreneurship/Skill Development

OFUATT1 Introductory Organic Farming Principles
OFUATT2 Organic Agronomical Practices

OFUATG1 Nursery Technology

OFUBLT3 Soil and Water Management

OFUBTT4 Plant Protection and Bio-pesticides
- OFUBTG2 Farm Machinery

OFUCTT5 Orchard Farming

“ OFUCTT7 Basics of Plant Genetics and Plant Breeding
- OFUCTG3 Organic Farming Startups and Entrepreneurship
OFUDTTS8 Biodynamic Farming

OFUDTT9 CARBON NEUTRAL FARMING
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OFUDTT10 URBAN FARMING AND TERRACE GARDENING
OFUDTG4 SOIL, WATER AND SEED TESTING

OFUETT11 Fundamentals of Agroforestry

OFUETT12 Floriculture

OFUETT12 Residue Management Practices and Manure Production
OFUETD1 Climatology and Meteorology

OFUELD1 Sericulture Technology

OFUFTT14 Vegetable Farming

OFUFTT15 Medicinal & Aromatic Plants Farming

OFUFTD2 :-r{r?;\:::rr:ge(r)];ganic Produce, Quality Analysis and
OFUFTD2 Post-Harvest management and Value Addition
OFUGTT16 Biostatistics

OFUGTT17 Genetic Engineering and Transgenic Plants
OFUGTT18 Organic Certification

OFUGTD3 Mushroom Technology

OFUGTD3 Apiculture Technology

OFUHEF1 Farming operation Work Experience

OFUHEF2 Institute and Industrial visit/training

OFUHDF1 Dissertation
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LEARNING OUTCOME BASED CURRICULUM
FRAMEWORK
(LOCY)
FOR

B.Se. Organic Farming

(A Four YeasDegree Progrom)

et Academic sexsion: 2022-2.5)

“SCHOOL OF NATURAL RESOURCES"™
DEPARTMENT OF FORESTRY, WILDLIFE & ENVIRONMENT AL SCIENCES
GURU GHASIDAS VISHWAVIDYALAYA

(A Ceatred University ciablishad by 3¢ Ceaund University Aot 2005 Noo 25 of 2009)
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Scmester  Course Opied

Coee)

Coee-l)
Practcs

Core-02

Core-02
Practkeal
Ceneric
Elestive (GE-
08
Practical/'Semin
ar

Abdlity
Enhancement
Course
{ARC))
skin
Enhancement
Cours{SELC-
on

Extra Currloskar
Activiy ECA.

Q1) *Addniomal
Cradix Clourse

Corp 03

Core <03
Pracoical

n Core 04

Core &
Practical
Genenc
Eloctive (GE)-
oz
Generic

> -

<Vt
PLE

Course Code .
OFUATT
QruaLti
QrUATT2

OFUALTI
OFUATO!
OFUAKG

OFUATAL

OFUATLL

Course Structure and Credit Distribution
B.Se. Organk Farming (4 -Year / 8- Semester) LOCF based Program

Name of the course

trtreductony Onganle

Farssieg Principles
Introductony Qirgastic
Farming Prinsiples
Organic Agrasomical
Practices

Ovganic Agronoaiical
Practkes

Nersery Tochoology

Nurseey Technodogy

Prawn from the Univeesity
Foxl

Drawn Veom the Universaty
[ >

ECA-Extrascumicular

DFUATSE

wetivity {(Feld vasitd
NSSINCCY Swachiaes
Paysical Education’
Plantalion Activilies)

TOTAL

OFUBTTS

OPVUBLTS

OFURTTA

OFUBLTA

CFUBTG2

OFUBLG2

Soil and Water Managossent

Soil and Water Managoment
Plasg Protection and 8-
pesticides

Pl Protegtion and Bio-
pesticides

Fam Machisery

['Fams Mechirery

Credut

- ~.

L3S

(=)

"0

(5]

b3 )

‘oo

AR

Hour!

~ | Marks
week

5 100

3 10

3 10

j 100

3 i

5 1040

(L)

- 10

I8 e}

3 100

3 100

3 100

1 100

3 1040

3 104
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Core 038 QFLDTTE Bidynamic Faneelep 5 3 100
Core NRER, ' R
08Praceical FLUDLTS Haxtyramic Fameiag 2 3 100
Core /09 OFLDTT | Carbon Neutral Farming 3 3 100
Cang <0 O . .- . ;
Procticat OFUDL TS Crebon Neutral Farming 2 3 100
Cove =10 QFUDTTI) | *han Factning ans : T
Lemace Gandening - 3
Coge =10 = Uirban Farmins 2o
QFURLT10 © {
Poactical lorrace Cisedining : ' '
Geaenc Mot < -

v Edective OFUDYGY | Meduds of Soll, Plant, 3 3 100
(GE}-04 Water & Send Testieg - .
Genenic '

I'"ccli\vg OFUDLGS Methods of Soil, Plam, . % >
PracticaGE) g Rcace Waer & Seed Testing ‘ # i
ns
Ability
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R OFUDITAS AR 2
Comesel AEC Liniversity pool A - o

o4

TOTAL 22 24 900
Cre-11 OFUETTH Fendameatyls of y j T
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Core-11 - Fundamentals of

: OFUELTL » - 2 ' ‘
Practical Agroforesiry L. " L
Core -12 OFUETTI2 Florsultung 3 3 100
Coev -12 - - :
Broctical OFUELTIZ Flonculiwe 2 3 00
. Residue Management
Core-13 OFUETTI3 Practices 3nd Manuse 3 ] 100
ff.':xi-.a:m-n

v Core -13 ik flce'u!.c Munagement

Practical OFUELTI3 Fraotices and Maaure 2 3 1
| Production
Discapdise
Specific - Climatodogy and
- ( I - bt -+ 3
Elestive HUETD) Meleoralogy ) A w
DSE-t
Practioal OFUgLp) | Climatology and ) ST
Meseorology : ) - =
OR
OFUELD] Serscutture Tochnobouy 3 3 10
Practical OFUELD | Sereutture Tochmology 2 3 100
TOTAL ps ) 24 S50
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Core -14 OFUFTTIS | Vegetable Farming 5 3 100
Core-14 1 ) .
OFUFLTL4 Vegetahke Farming 2 ! w0
Pesctical WUFLT | (,,éahk Forming i 1
Core «13 OFUFTTIS | Medwinl & Artrmatie 3 3 100
Plants Farming
Core =15 Rinad & Asomatic .
Core OFUFLTI5 ‘Js\lnllﬂ. & Arnmats 3 . 100
Practical Plants Famming
Discipline Harvestimg Organic
v e . s (halics
$,\..lu OFUFTD? Prodoce, Qualic 1 1 100
Eledtive- Anahsi and
(DSE4R) [mproy ome it
Harvesting Organic
TR 3¢
Practical OFUFLD? Prodwos, Quatiey 2 3 160
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Vi R
"'j”"'"f'l": Posd-tHarves
Specific w—— -
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Practicy) (FUGLDD Musteoom Techmology 2 3 U
OR
Discipline
Specific TR Apicuiture Technology
Eleqtive<{DSE- Qlern 2 5 3 100
3)
Practical DFUGLD} Apkulture Technakogy 2 3 1o

| SeminanExperimental
lcammg: NTFP
processing, Compost
Seminae (S1) OFLGSS) producticn, Yermi- 2 p. 100
composting sead value
addition, Nursery
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TOTAL X 26 900
Fanning cpention Woek
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Table 2: Structure of Courses
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B. Sc¢. Degree in Organic Farming

SEMESTER
PAPER 1: INFRODUCTORY ORGANIC FARMING PRINCIPLES (CORE-01)
CR: 32
Imredection o organic Deming, s, objective, scope and concept, prisciphs and nosd of
orpank fanning, agéncies and instititions related W orgase Dy, Tvpes of anganic
leeming. henpefits of organic farming. sonvemional feming v's orgasie fmiog, sxgqe
potental med peesest stafes of ceganis farming: Chbattisgarty natsonal sed incematinl
eseentlets for erganss tansng, fam osnponerts for un cegankc farm
PRACTICAL:
I Vaitors Teem arcund Bilispur (CG) to identify their sdopiad rechnigues
2. Eleld basad sxperimettt Re onpsaic byming
3. Omganlo Farm Indusiry visit with the vision so know the comparative seudy of
ohemical tased production and eganic b production system,
4, Memificako of types of cepanic farming
3. Analysis-ol orguaic fansing pallemn at Sxto. natcoal and ineernational fevels.
Sugpested Resdings:
L Veeresh G, K. (201730vganic” Farming Publisher: Foundatoa  Hooks,  1SBN:
ITABITIVAEERT hirpse doi ong/ 10101 VUROOTES | 74568813
. Reddy S, R, 2017), Prncples of Onganle Fanuing. Pabesscr: Kalayam, 1SBN -
9327274473
A Receaver 8. (1993). Ovganic method peimer upsdate: A proctical explandion: the how
and why foe the Beglmoer anil the experiency (Comservathon gasdening and finning)
Publisher: The Rargavers: Special edifion. ISBN: 0913968018,
A Geshuny G oad Martim D, L. (2018}, The Rodule Book of Composting. Newh
Revisod and Upctnied. Simple Methods o bnpeove Your Soll, Recyels Waste, Grow
Hesltkicr Plants, and Creaie an Farth-Priendly Garden TRodale Classics), Publisher

Rodale Hooks; Updaoed edition, ISEN: 1855651026,
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PAPRE-02: DRCANIC AGRONOMICAL PRACTICES (CORE-02) CR3I2
Introdactice of agricaiens, Crops, maEming oF ¢rop prodaction, classification of crop pluns
apronomic classficathon: cesenl, legume, fites, Reage, sugar, ofl crops, growing seasons
Crip prodaction methods for rice, wheat, make, compen, Iotichos bean (O o il L

grecn pram, black gram. pigecn pea pea

PRACTICAL
I Puddy foeld vise and survey of orgasic cultivation
& Practical approactes of agricoltural proctices pecgantion of sil, sowing, sdding
manure and fertilisers, imigation, peotectisg from weals, larvesting, storage of paddy
wheal and maine
3. Analysis of ceganic calthvimthon techiaguss of leguminoss vegemhbles
4 Cost benefit analy sis of ongasic ferming,
Sugzested Readings:
I Reddy SR, (2014). Primcipies of Crop Producton. Kalvani Publishees. ISBN/10;
9ITTIR5R2
2. An Introduztion to Agriulture and Agusomy. 2015
i waw acwagepublishers com‘amplochaplenD0 I 757
JOsweeme | O, ound Seha, T. Do (2999 Feld Orop Producticn - Tropical
AfricaNetherhinds: CTA, Wageninges, Pp. 1414,
+ Bassey E, (2009), Fundameninl Principles of Crop Prodiuction. ISTIN; 9781 106242004
16242603 Peblisher: Independently Pubiabiad
S Jean, J. mnd Jena, T, 120200 Glimpacs of Crop Production, Publisher: Jeim Brothers
ISBN: 07881 94484640

PAPERS: NURSERY TECHNOLOGY  GE41 CR: 342
Nursery, infrodwetion, cbjectives and scope, sypes of nursery, choosing nuraery site, design
and livoan. of teg nursery, preparmtion of neesery beds, producing plaot from seed, sesd
kanding, doemancy and sreamonts, methods oF sowing, time aad seasom, poftlng mixtures,
trevepineting of young seedings, plant conlsmesy, compost and mukhes, markent sad soil

manapement. disease and pest coatrol, sabe sed marketing
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PRACTICAL
I Sk selocion and s assessamnent,

2. Preparation of differost ty pes of numsery 2od

w

Applicaticn of soxd sreatment, seed souing,

Preparataon of potiing mixteres, application of mulches,

5, Tooks and instrumsends, pursery recond

6, Assessmoent of planttion ste, Vs of norsery and planitives
7. Marketing manapement of sursen grown seedlings.

Supgested Readings;

L Hall KL C 2003 Manual on nursery practice. Farest Degartment, Jamaica. E book
Pawar P, (2007). Proctical Maseal of plaseation forestry. Scientific pablisher,
Jodhpe

3 Sharvta A, mnd Singh N. P (2011). Soit and orchard sunagoment. Doya Poblishing
Howse, Delhi

boLum RBOK (006) Plantation focestry i india, Barerationl book  distribusor,

Dehradun, Indn,

PAPER & ABILITY ENHANCEMENT COURSE (AEC-01) CR:2

PAPER S SKILL ENHANCEMENT COURSE (SEC-01) CR:2

PAFER 6, EXTRA CURRICULAR ACTIVITY (ECA-01) CR:2
SEMESTYR I

PAFER- 0L SOIL AND WATER MANAGEMENT (CORE-15)  CR: 342
ketroduction of wil, & formation end propenics, plant narienty, essentml mitriems aod thee
role, sutrient uptake plicsomiesion in plant nusrest cyvle, soif tillage. choke of varieties, crop
rogation multiple asd ceopping systess, interropping o relmion o maltesance of il
productivity, sowces of nutrents, manuss and frtiliners benefits and deawback of chemical
and ongmaic ferlizer, coaceninsnied onueic mamECS  oCRANIo PUPOILIEA,  CEZAank
mwndments  ped  sledges,  bio-fetifeers-metheds of  application.  advanages  wd
dissdvanizges Sundands Qe onganic lapuls- fetifizess.

Ineroduction 0 oditional sd modem methods of waler monagement, warer mengimen|
techmiques in agriouhere, hoeticehoe and Sveatry. effiects of soll fype, soil sexture, wd
mherent limilehons, brrggathon mtampenenl, wiser mamspement -berefis of cover crops,

FTigmhon masagereit, winershod masagemen, s fam e

P
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PRACTICAL:

I Ansdysis of adopesdd theming systom adopted foe wister conservation in Chhatfisgarh

[

Desermimation of warker botding capacity of soil, 9odl molstere i feld Gapacity.
Demcnstration of Scil tilags operations

Anatysis of croppling systesss and intercropping partem of orgami: farming

R R

Soil analysis to underand the comelation with wvater mesapemat practices

Identification of femdizes.

~

Application methods of bloferillzen
Suppestald Readings:

I, Singh S Y. (2021). Soll Fertifiny and Plant Netrieat Masipanont. Poblisher. New
India Publishing Agency- Nipa ISBN: 9780350512270,

L]

NFCS Bound of Consultants & Eoginesrs (2021). The Comiplete Bosk on Organke

Fanmeig and Production of Orgasic Compast, Pablsher - Asla Bacific Business

Press JSBN-TD ; R104099528

3. Mishra$. RA20143 Soil and Nutriens Mansgonen:, Publisher: Discovery Publishing
Hoese Pyt Lod ISBN; 9789350564578, 9350564572

4. Fawzy Z. F. (2020). Ocganic Ceop Colivation. Publisher: Exceli Press. ISBN
FIRIG42243 383

3. Laltha BS. Smmgoodar MS, & RoldyGU20M). Entancing Nutrient  1se
Efficiency; Conozpts.Methods and Massgiment fntervenchas New [ndia Publishing
Agetcy (NIPA)

6. Cole GA2017). Water Conseevation and Mssagement. Pubilisher: Larsen and Keler

Edscation, ISBN-10: 1615302832,

..‘

Magdalf F. and Vam E. H. (2009). Building Scéls for Better Crops, 3nd od. Susnlnable
Aariuliure research and Edecation (SARE}

PAPER-OL FLANT  PROTECTION AND  BIOPESTICIDES {CORE-04)
CR: 32

Plare peodection- cultural, mechaslcal methods, bobmical pestiides Plant protection.

botanical pesticados, boo-contrel  agents, weed manademest wosthcidy, aathonal s

wemnanioms| staedecds for onganic inputs- plant protection, discave and pest contnod by

Bopeniide of paddy, wheot, malre, pen, market avallabde chaticals spplication methods,

peisciples of efficacy, pest and diseases of rice, vepetables nnd (ts ooatn] mithads.

\ TONFh TSt
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PRACTICAL:

bl

o Propesation of varions types of botameal pesticide,

wh

Application of phencmone inps s light traps

5. Applcation of herbicides in fickd md moneceing.
Sugpested Readings:

Pobdsher; CAB), ISBN; D751 TRI44598.

33

10843 5.

Rodale Press. ISBN: DR73571108

equipments Sor sugarcase chltivation, estimation of eperational cost.

PRACTICAL

2, ToMersure feld efficiency of Fann implemests.

i

. Ko

Study of EMerem o of mechanical paddy transpladts.

12
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Study o comstructoon details, adjustonents and woeking of phoagi.

L Comparahyve sty of mpadot of coltoral and mechanical Pl protecion fractices

4, Weal msmganeet praciioes by bio pesticide and chemical contrad analysis

I, Vingeneo V. (2017). Handnook of Pest Manapement in Orgunic Fanning,
MuSterrancun Univerity, laly. Senge Kreiter, Moatpellier SupAgro, France

Zadoks ). Ci2013) Crop Prosectacn in Modioval Agncuhuse: StoSies in pee-srodern
depanic agriculturg, 1SEN; SUSBWIET2, Publisher : Sidestone Press.

3. Tewva DA, Phnt Protection in Organic Ambie and Vegeabhe Crops - a growee’s
resouree, Publisher: New Zealsod Insting for Crop & Food Ressarch. ISBN 0 478

4. Rager B. Y. Qepanic plast protestion: 3 compeehensive nefanence on controtting insests
s Smeases i the garden, oectand and vand without weag chemocels / efited By sl
the editors of Orgaaic gandéning and Bmwiag magsrew, Pubisher Emmaus, Pa.;

PAPER-A3, FARM MACHINERY (GE-02) CR: 3+2
Intreduction, alm and edjectives, tlhpe; printsey tillage equipment’s, seedbed refining and
levelag equipawnt, sowing el planting cquipment, woeding and inteecultaral equipesent,
plam peotection equipasent, harvesting oquipment’s for vereals, threshing equipment, fovege

harvesticg and residoe hiedling, rice coltivation machinery, potato planies and harsesser

I, dndrodoction 10 varsous fim machines and equpment used oo the farm

Stady of coestriction details, adjostments and working of dise plough
Study of camstruction details, adjustments and working of cultivitor.

"2% L“.ﬂ);
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7. Study of ditterent weeding equipasens and they uses,

& Swdyof sprayers and measerenten: of soyzle dischage
Suggested readings!
I Singh T, P2017), Fann Macheery. Poblehor, PHI learning peivare fimiiaf,

2 Bl B M. oand Rixkason. (2015). Famn Machingry, 6th Editice ISBN:
YIBIS10AS0N04, 19104560603

3. Kuta M. Hendbook' of Famm, Dalry and Food Machisery Engincering, ISEN
9780128148037, Publisher: Elsevier Academic press

A Chen G, (2015). Advances In Agricaiural Machiney and Techaologios Publisher:
CRC Press, ISUN:OTEI35113258), 1351132335,

PAPER 4 ABILITY ENHANCEMENT COURSE (AEC42) CR:2
PAPER 8 SKILL ENHANCEMENT COURSE (SEC-42) CR:2
PAPER 6, EXTRA CURRICULAR ACTIVITY (ECA-02) CR:2

SEMESTER-1IE

PAFER-01, ORCHARD FARMING {(COREA5) CR: 3+2

Orchand mansgement, impoctance, objoctives, oierds and demerits, olcan cultivation, sod
culture, Sod mulch, herbicldes and Incrganic and arganic mukhes, tropical, sub-tropical and
wmperise borticaltaral sysiems, competitive and compiisenary eIt of oot and shoot
systems biodogical efficiency of croppleg systems in homicalure, systems of irigation, il
margemenl, integsabed musrieot and pest management, utilzation of resounsey comsdraints n
sxisling systems, crop modet and crop reyolation da relatie W Lropping Systems, states of
organic horticulture mational and imernational scenario, principhes, pesctices, prospects of
twganic fanming, techavloghal advancaners made I grgabi lamming . of fruits,  Site
selection, crop sedecchon, soll peeparation, soil solarisation, orchard  wanapement und
mulching, establishament of cochard, Righ dermsity send mesdow cechand, plasting and layou,
organikc op peodectis methods of plastation crops, mamgn, guava, coconut, arcCante,
sashew, organic crop production methods. pacapple (s commps), lanam pspaa

N L
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PRACTICAL:
1. -Site selection ceiens with sederence to tvpes of crops
1 Land preparation and plentation techalques.of plamation ceops
1 Cultivation peactices of mangd amvi guava
¢ Cultivation and mamgement methods of papeva and banssa
5 Marketing demand and supply analysis of the horticultural crups

Suggested Readings:
|. Burnill, T. ). Orchard Coltivation. Publisher: Noba Pross, ISBN; 9781289610411
2. Swgh WP, George V. (2010) Thomas Omganic Horticuiture: Principles, Practices
andd Technologies Hardoover, Publisher: Westeldl Publishing House, 1SBN-10 |

BISSTISLS

>

. Radeaver B, (1993) Orgemie method primer updale: A peactical explesation - the
haw and why for the beginner and O expériencs (Corservation gardesing md
farming) , Publishers The Rateavers; ISBN-10 : (915966018
3. Demckla T, € Q003), The Gandenor’s A-Z Guide to Growing Qegaale Food
Poblishers Storey Publishing, LLC: Revead edition January | 20051 ISEN-L0
1580173708

4. Pebak R.K. & flam, R, (2013). Manusl on ongstic fieming = Hodicaltural crops.
SOLUZTAOVL L 11669761,
aorpeaww rescarchgate net publicriion 76584648 Mamal_on_ceganio farmin
g _n_Hoeliculoera! crips

S, Chand G, Akdwar N, Kumae S{2000), Diseasars of Fruits and Vegetable Crops:
Redent  Mamgemoent  Approsches  (Innovarions = Hoctiosdosrs! | Sokence).
Publishers: Apple Acodemic Pross; (st edition (| September 2020) 1SBN-10
1771888169

6, Reddy P. P (2012)Orgmic Faeming for Sestiinable Hortisullure,  Scieatific

Publishers, ASIN = B0TRIHGYRE

PAPER-OL ORGANIC FARMING AND BIOFERTILIZERS {(CORE-16)
Comeept of vramic farming with the peoduction of biofent@ner, biofertilizer's definition
seope, and potential microbes in oreae frming, appication of bofertilizer's, phosphores
solaiizing bio fertilizers, and microbisd sebvities, biofertilizer formulstions, scoping the use

of Transgenmy - microdeganisms, quality coatrol of biofertilizer, mycorrhizal fungl mass

- 9 '. :“- "T\ l
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A L o W ikl
R et ) o > g %
24 }A

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)




artarT Reafdenesa

Sy AR 008 26§ sy rery $ e

i, e - 406000 (91.)

Guru Ghasidas Vishwavidyalava
JA (ot Ruirorcty St b chod by e Conted Furaitos 4ot 1M G 5of 209)

Koni, Bilaspur - 495009 (C.G.)

teodinciim pukdelings 10 establish pendaction ume hinfamilizer's ndustry nd Jamanid. cace
study on biofentlioer, prasgects sod challeages for future food uiilization in sustainable
agricedoeral. blue grecn agee, 100k and sstrument required for microkial production,

PRACTICAL

I Visit o a hiodertifiaer peodsclion centre.

& Suinmg- - Simple and  Gfferercial stdsing of bacterin. Simple stalniog -
Bocilinssubedis, differeotial Saining — Sanillie and Eoli.

3 Culfure medla preparaticn- Notrdest beoth, noertest agar shin, poesto dextrose agar

4. Preparation of varkns Binfeniliam,

5. Marketing ard survey for biofortilzer svallability.
Sagpested Readiagy:

Lo Insmuddin. M., lasesn A, Bodduly B And Rezakazemi M. (2021 Biofenibers:
Stdy sad Impact Froat Cover. Peblishionr; Joka Witer & Sons. ISBN: L11§72407%,
VIR GI24670,

2. Rakshit, A Singh V. M., Paridar M., Singh H. 8. Sagh A K, (2001), Biofeniizers:
Yolume 1: Advances in Bio-inoculants, Publisher  Elesvier Scinee, 1SBN:
01282166, 9780123216675

3. Parohit 8. S, Q2008), Microbiokgy Fundamessals and applications. ;\g:uhkr;
publication, ISEN- 9788177542502

4, Dubay R. €. and Mabeshwini D, K. (2010}, A text book of microbiclogy. S. Chaml &
Company Led 1SBN. 9788121925504

PAPER-UX. BASICS OF PLANT GENETICS AND PLANT BREEDING (CORE-07)

CR: 32

Plant cell: its structure mad functicn. Cell reprodoction. mitosis, mesis sad s stgniticance
Nudiews chloroplast 2ad mitockondsin. Chromosome s structinre 4md function. Chromsosoimasl
sbertiticn. Polyploidy Linkage and stessing over: Mendel's peinciptes of Seredity. Deviation
from mendalian ioheritance, pleiotropy, threshold chaaters, co-dominance, Chemmccime
theory of inheritsace, pene imteraction, mubtiphe alleles. Sex determisatioo-therries. wex
linked Inberitance ol characters. Cytophismic indertance mod matemad elfects Chemical
taasis of heredity. Straciure of DNA and ils repiation, RNACs strocture and Redctiom
Mulatson and s classitication, Phant breeding its aim and objectives, modes ol repeodaction,
methods of breeding, sekeTion tpes dnd importance.
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PRACTICAL
1. Preparation ol shiade Showing vasiows ssapes af mitusiy
L Frepacation of sbdes showing varlows stage 0 mcioss
3. Testing the viabiliy and germination of patkn gradas.
i Solving the problems hesed on Mendiling liws, foral morphology.
Sugpested Resdings:
I, Prasod G (1 998), Introduction to Cytogenctics. Kalyani publishers New Dathi, 1adio
I Smgh P {2008}, Eementary of Genet'cs, Kadyaei publishers Lodhiang, Indla
L Acquash G (2012). Priacipks of Plnt Gesitics aod Breeding, 20d Bditon, Wiley-

. &
Blacxwell

Sigh B. D. (2014), Fundamestals of Genetios. Kalyanl Publishess

A

G PUK 2005, Cytolegy, Genetacs and Evolution. Rastog publications, Meeait, India

PAPERM. ORGANIC FARMING STARTUPS AND ENTREFPRENEURSHIP (GE-0Y)
CR: 342

Organlc peoduces stan-upe, seope and polmlial anas for sanups, lunding agensics food
processing and handling, emrepesnoundip concepl, charecteristics, appecaches. need S
emrepeencursup, trits o an emrgeendur —risk taking, leadership. decision smbiag,
pltalng, orgeizifg, coondingting and marketing. agri-enterprises. stiges of cstablishing

emempeise, project entification, dep o bu considened In settisg o an estempei, Rasibilits

PO, peodect seledlon, progest manapement and apprakal: maket, 1ochnical sovial,

finsncial BRLYSIS. Anir S M WCAT SNy VT for M il At Ao ket s

AR TATIE STreRy, s oy CATO IR, OIS O A At

PRACTICAL

I Bedusinal vasies o leyrm food progessing and daadling methids

lterview ol organic farming estreprencs to analyse the rsk bearey capacity

. Anglysis of probless cefaked fo ocganic faming marketiog with 33 sidution

4. Congeptual projest-development on orgmic feming by the stndeons

S Projest planning. appeaisal and maagenent imalysts -
Sugpested Readings:

I Kumar S A, Pooenima 8. C, Abesham M. K, and Jisshroe K. (2021). Entrepesneursiip
Development . Publier. New Ane Pubishers, 1ISEN-10; (2241458

2 GV A
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2 Wiswall R, (2009.The Ovganic Famer’s Business Handbook A Complese Golde w
Managing Finsaces, Ceopa, sl S1aT - ped Makiog & Profit. Publishers Chedser Geeen
Publisting; Pap'Cdr edithon ASIN © BOOTEDZ2XE

J, Sabatin ). (2013), You Can Farm: The Entregecneur's Guide 10 Start & Sucoeed in 2 l'arming
Entorprise. Publishers: Polyfice., Incorponial: ISEN-I0 + 0963810928

4. Ungeh A N Investmestts: The Easy Guide w Building Wealth with Agricaliuny! Basoes
foe Begoners. Publishers: Kindie Edition, ASIN ¢ BOILGSBONS

5 Nuthall P. L Farm Bosiness Moamgément: The Haman Faclor, Publishers: Lincaln
Universiy, New Zealand 9781 7892480733,

{hitps2Awww.cahionybookshop' book 9781 78240757

PAFER -05. ABILITY ENHANCEMENT COURSE (AECAOY) CR:2
PAPER 6. EXTRA CURRICULAR ACTIVITY (ECA-0%}  C(R:2

SEMESTER IV

PAFER-G1, BIODYNAMIC FARMING (CORE.04) CR: 3+2

Introduction, History. Princinke and advantiges, biodynenic prepansiion: crop rotaton,
Peppecing. fam organism. weeds, pests setd discases, Converting 2 farm to blodynambe,
cow hoem manare and cow homn silica: peeparstion, stompe snd applicstios, geeparation,
storage and apphicstion of peaaint, bgaamnt, plant based preparations, panchgoys

prepartion and applicetice, dassiavii pecpiesiaon, storape and application.

PRACTICAL
L Prepanaticn of cow hoen mamere smd cow hora sifice.
Z Compost preqanations Semgh plant mukerals poisoa prepanation, seoeage -snd
application.
3, Desagavya: prepasalion, storage and appiicatioo.

£, Bijsimnt and fivaamrit prepamtion, storage 20d application methods

I8 0 o |
| ;;3«--7'}- v Y
\ L aa 2R s
S" =l 'f.}.'ll' I
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Segpested Reuding:

1. Selvaraj, N Anita8 Anushe B and Sanaswathi G M. {2006§ Ongaaie Hortroulure
aeting & owee  setalnable  faming Hortkeoltural  Research  Stathon,

Udhagamandaltam,

e

. Rudolf S £2004). What is Biodwnamacs Publisher Stemerflocks, 200 ISEN:
C480I098%0

3. Waldin M. (2015).Biodsnamic Gardening Publisherr Doeling Kindessley (2
ISEN: (241209331, 9700241200132

4. Massom V., Massta P, ondBlals M. (2014} A Biohnamie Mamsal: Preotical

Instrections for Fammers and Gardenersfublishes: Florks Books ISBN-t

1782500304

PAPERAZ, CARBON NEUTRAL FARMING (COREAS) CR: 341

Basle concem; meanisz, objectives, scopes carbon newrrad woods, carbon newornl Indtlatives,
peticy frame work refted to carbon neetrad farming, Inftintives foo carban nestial lewming
chmaee neutral agricultunal systems practice for moreasing carbon In soils, effsciest use of
fann bputs assessment are Identification kw carbon eminting fhoning systest, peomasen
orop feming, mived firming, agroforesiry amad onganic farming, case stodies of carbon stable

farenig system in Indla eed weoeld, carbon farmisg business and enterprise,
PRACTICAL

1. Mewurement of 50d] ceganic maser and soll copanic carboa
2. Measdeemedt of GHG Srom different feming Sy stems
3, Measurertient of cabon and altroges la fans kpus.

4. Deteminaioa of carboet stocks In 50k of agricekteral farms.

Sugpested Resdings:

Bansal M, Basscs of vrganic feming
EAP-AGR] workshop processing Sovands carbon neutral sgricoliune,
LSDA report of carbon farming

Olobad carbon report ga csebon rediction and oflsets makching activities offectively

R

carbon scsml

S Reddy S, R, Farming system and sustainabic agrivuliure,

vd IS
T 3 e
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_—
& Plocaln A. Carbok soquestestion In egroculiuml sous.
7. Fraser R C.A Tamers guide to climaes Staupion
PAPER-03. URBAN FARMING AND TERRACE GARDENING (CORE-10)
CR: 32
Intreduction: comoept, miay and signiflcance, Besefits; eccpomic, envienmmental, orpinie
container gardesing, parden desigr. soll composition and soll texvare, sced sowlng and
transplanting, sevieres of orgeave temillzers, principies of makig Dguad ceganic fernitizers, in
hose composting: cepanlc matter, Kitchet wasie compasting quidelines, sail managomest;
pensral sodl care, simple ceop rotation plan, water and light managenient, pest management:
cogenle follar sprayroof sed serroce gardening, eoosysions aad workg OF @ sustsmabic
organic parden, voil, pardén management and malntaie. ceganie famnlog: a ool of grod food
good lifo, suitable ¢rops for wrban farmeeg and fecrace gardening yiclds and coop masapemenl
practices,
PRACTICAL
|. Gardea designing with avallsbie spoace.
2 Demossantion o contalner selection os pes the ditfesent types of plans
35, Soif preparation and preparation of pottiag mix
& Seed groving methods.
5. Preporotion of oeganio fertilizers with the help of kiiches waste
8. Applcation of ceganic fertilizers as per plant requiement.
7. Management practces, pest, ploat, soll aod awer.
L Swvey of urban Lachen gardenieg,
Segaesied Readiags:
1. Free e-book Organis Urban Faeming The Ending Way
hrtpse s eomy OO DOUrSS DgamIC-Costaner-garden i ng-the-tndise-way
L George RA2MY).  Coutaleer  Gesdening  foe Absalge  Bepinmens
iy dwaww amazoe inOmpaaic-Conainer-Cisrdening- Abanlute-RBe gineun- -
Lo AN BOIOXWRTIM
3, Upadiamya T. (2021). Secrets of Termee Candenisg: A complete poady fo selupand
maingin your sermce gaeden in India, [SBN | 9155267274
J
\ S/ S 1 S
' - vy,
AN
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4. Lavha AM, (20165 Steps for stanting 2 low budiget coganic vepetable Termos
pandenPoblisher. green hoesa India publisher, wwwamazo.in
5. Toth I 2014} Gandemeg: Udbgn Garlening: Growing Vegetaties and Frei ia

Heavily Popelared Arcaswww.ameacn. in

PAPER-8, SOIL, WATER AND SEED TESTING (GE-24) CR: 32
Sobd fomsarkon, plvsio-chemical peapertaes of the soil snd s signiticance, phvsical chesioa!
propenies of e waler, wacr guality It impocance of woler testing In ogrlcaloeral
peacties, Sead Remation, stuclere, Lypes of seal, soed viability, donmancy, seadling growth
parnucsers. Beonamically ssportanor of sead testing, instruments for sool, wader and plast
BEsting anaiysix, nilrogen, phosphorus, potash, ocganic cerbos b woll, hardacss, nitnise, pH in

wener, tetnaliom sodd visbility test
PRACTICAL

1. Estimaton of svailable soil Posassium by flame phoscaeter method.

Lo

Estimation of micnobisl becmass carbon,

3. Estimacon of Nitroges & plial saopl;

4. Estimacca of pis of lerigation water

5. Compuratico of quality paesmeiers @ brigation waser

6, Deseriplion of soud structunes composstion ond ecoeomic imponasos
7. Seed sl A0il health test

8. Nomnal seallings snd abnoemal soedlings.

9, Washing and chaning of laboratory glass ware.

10, Equivaleat weights and Moleculnr welghes of some isportant Swmical

, Unil of messuresents and conversions.
12, Phasical puray test, Determination of Szed Moisture.

13, Codour changes due to pH chamge in the presence of pH Indicaion
Ssggested Readlogs:

|, Gorumerthy P. Praccical Marual for Seil, Plaal, Water a0d Seed Testng. Pebtisher -

Educeeation Publichisg.

2. Adepene 1. H. mad Naltbun H. und O%ioeki AA19085) Sanple soll, water and plant

testing tochmigees fie 508 resnunce mansgoment. FAD

;'.' LAY % v‘,‘
v bl

o
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3. 5ingh D; Q20155 Mamul on Soil Plant and Water Analysis, Publisher; Wedville
Publishing Howse, ISBEN-10; 8183871267

V. Patieees B, (2020). Soll Testing and Analysiss Plant, Water And Pestickde Residors
Publedier . New India Publishing Agency- Nipw ISBN-10 © 93905 7547X

PAPER -05. ABILITY ENHANCEMENY COURSYE (AEC.d) CR; 2

SEMESTER V

PAPER-01. AGROFORESTRY (CORE-11) CR: 312
Indian 2gricultune- strucoare and comsamins. Land use definitico, clssification and plinning
Apuforestry- definition, alms chjectives and need. Troditonal Aproforcary sysiems:
Taungya systes, Shifting cultivation, Wind beesh, Shekerbelts, Homusiend gandess Alkey
coppng, bizh density shont weation plardation sydems, sivicultinl woodfotsemengy
phintations.  Classification  of sgrofonestry  system-strectoral, Tree - architectuse. SHopy
manIgement, Agrpforestry sysiams . differese agroclimatic zonez, Treo-crop interfate,
Econombes of agroforesry syswms, People participation, niral entrepreasirship through
sgroforestry asd industrinl linkage,
PRACTICM

I Study Claracteristhos oF treew'shrube/ grasses foe agroforesisy.

L. Volume seuf biomass estitiliun

3. Crown messerement, ligh nterception snd moisture sessurement In agroforestry

Mems

4. Linter extimation and sutrient analvss

5. Soil amlysls, quareification of ferilizer dowgs,

& Annusl crops'priss gromth measarements and yield
Seppested Readisgs:

I Dwivedl A P {1992), Agroforesiey primciphes mad practives. Oxfoed and 1843 -
PubScation Co., New Dithi,
Z Chundswat DS nd Gautam S, K. (20104 Textbook of agroforestry Oxfoed and 1BH
publishing ca gnt. Lad

)
BT
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[ S

«Nair P K. RA1993). An Intreduction to agrolirestry, Kivwer Academic Pibtishers.
vy

A, Huxdey P. (1999). Tropkal agrotorestry, Blackwe8 Solesos, Onfond, 37) p

5, Ramakridhnm P S, (1952). Shifting sgriculture and sustainse development. Man

and biosphere weries, The Panthenon Poliching Groap.

PAVERAZL FLORICULTURE (CORE-12 CR: 3+2

Floniceitere: definition, component and importance, Nursery sanapement practices, 1dentify
Mant morphology, different plant varktes wd plast Bamilics pidy hassx, net bouse,
prupagation techmiqees of flowes, lindscape pardes, estubibsent of faem phanming dnd
layout Gfferent 1ypes of lendscapes. mulchieg, pleatiog sstan and plaming densities
Imegratod Organic Fest controd mansgemene of thockuliure. Use of groath egeliniors in
heeticuliung, weed manggement, types of indoor gandemng, Tree basdd crupping svstont
identily commercial flowens rose, getbera, markpold a0d marketing, peajeet peeparaticn for
commyrcial fhwering plant.
FRACTICAL

). Plssaing and bayout of archaed, tools 2od implements,

1 Vit of commensial flower producton i

1. Preparation of nursery beds for sowing of seeds

4. Land peeparation for Howeriag plants, planting sy stems

5. Preparation of organk feritieer mistsees 2od el appliatios

6. Preparation and appdication of growth sbgulaeces, maiueily standards, Sarvesting,

grading, packaging and swoeags.
Swagested Readings:

I, Merlo G. £2055). Flocioslture and Landscaping. Palishicn Seilus Academics LLT,
ISHBN 9781081175560
2, Kulkarmi B, S, (2016) Florkalture and Laadecaping, Agro India Publications
5. Singh J. {2007 Basic Horculure. Kalyani pubstahers
4. Singh A, K, (2020). Texthook of Flockultune And Landscaping, Publisber New 1
Publishing Agency- Nipa, ISBN; 9385585000

3. Bal LS. 2002}, Fre Growing in ladia Kalvani pubfichers
6. Chadra K. L (2035). Handbook of Hortienlture, Jain Sock Agoacy.

7. Aoqueah €, {21H12), Hortisulure - Principhes and Practices.

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)




artarT Reafdenesa

Sediee 300 000w 25 % sioky vy ey Sefiuen)

i, e - 406000 (91.)

Guru Ghasidas Vishwavidyalava

A Coutal eyt chod by o Comted Tt bt 10 G 5. 2069
Koni, Bilaspur - 495009 (C.G.)

PAPERAS.  RESIDUE  MANAGEMENT  PRACTICES  AND  MANURE
PRODUCTION (CORE-13) CR: 312

Intnoduction  Scorces, axmpasilion and chankterization of the sold waste, Loonomic
comsiderstiong Wastes a5 o weskh and source of ingome, Manning system, Valeezaton of
ompanic g waste, Rocyeliog off oepnic wastey; Animal feal, composting, mnerchic
digestion, renderdeg, rapid temophilie Egevna, Immobilized sngyme: resclion, procsss,
sartitary lned filling, Fnergy rovovery, musune produstion muthods, Nadep composs, venin.
vompaosd, Azols peoduciion
FRACTICAL

|

1+ Evaluadion of the siuece ol wiste,

2, Categorieation of weetes in Giffenet clogorics

>,

o

Recycling of wases in onganic masre or any other usefol materials
4, Conts stodins, Field visits, Eccoomic vakention of wast: management practices.
5. Vermi pompost prodostion,
6, Litter docomposifion of differem plant spocies:

Suggested Readings:

I Pichiel ). (2004) Weste Management Practices. Poblisher, CRC peess, BBN
TR 1000762648,

2. Shama CRA2022), Solid, Liguid mnd Huzarbous Wasie Masagenient. Publisher:
Fowedation Pablzhing House, ISIIN-1:81954 75390,

3, Tobaosum B, (2016). Wasie Mamagement sed Esvironssental Health, Pabitder
Drsosvery Publishing Hoose Pyt Led, ISBN.10 = 9380567776

da

. Ramanathan A. L. and Jagbie Singh 3. (20191 Solid Waste Mamgement: Present and
Future. Pubdisher: Dreamiech Press 1ISBN-10; 9389447925

5. Waldrip, H- M, Pagliad, P. H. and He Z. (2020), Animal Maswre Production,
Charcseristies,  Envircamental Cosoerss, and Mamspanest, Voluime 67 Trnt

ISBNSTR0RI! 1 B3N,

f e
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PAPER-D4. CLIMATOLOGY AND METEOROLOGY (DSE-1) CRi3+2

Istroduction the mmdcphers: Ongin, compasition and strusture, solstion and heat badget
lemperature of the ammosphete, dedtribulion oF temperiture, sir pressure and winds, genecal
clrculasioa of the mmasghere, mofsoon, winds, humidity, fog and clovds, precipitstion
umosphere eqoidibrium; stabelity asd instability, 2 moses chssification of climate
distrieation, climae Change, weaer Reecasting and avalysis, sppliod climabalogy, giobal
warming. meteorokgy: weather and climate, micro-climate, weather efemenis solar mdistion,
nare, propesties, solar constard sed ereny balapee, intnddodtion %0 monsoon, basks of

weather focecasting

PRACTICAL

1. Site sehecthan for agromet chservatory, sl of Rmperature, measuremernn of
ralntoll, measuremenr of evapoestion, mcesuremant of stmosphenc  pressene,
measarement of surshine durathon and solae mdation,

2. Measurement of wind direction nad spead wad relsive humidisy

3. Study of weather lorecasting and syncptic chart

4. Field visits to observe changing pattem adsad By Grmer fie agricultere due %
climate change.

Suggestod Readings:

I, Lal DS, 2011). Climatodogy. Pubdisher.  Shands Pastak Bhawan, 1SEN:10
$188204 121

I Ghadelar SR, (2008), Texsbook of Agro-metasealogy, Apromet publishers

i Noman D0 D, s Makols 2007), Famming Systems: Development and  Scdl
Comservativn FAD. Jam Book Agency.

4 Khan M. K. and Ajmat A, 20081 Crop andformge prodection wing saline watery
fam SET Centre. Jain Book Agency

S, Sagh €. 2002} Modem dechniques of mising ficdd crops.Oxdond 2nd 184
padnishing company, New Dlid

6, Varshnsyn M. C. ad Pillsd B (2012). A texthook of agricaiture metnlegy. ICAR,
New EIhi Publications

OR

\ BN 37.("‘.\' 1) y-kTE \ 3L
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SERICULTURE TECHNOLOGY (DSE-01) CR: 32
Intmsduciion, scope and principle of Seecaliee, Sitk produstion m Indin and other cosniries
and Seir export and impoet, types of slik peoduced in India; bost plasts of mulberry sed noe-
mulberry silkworms; classitioation of sedcigencus insects. Classification of siloworms hasa)
on mogkinism, voltinism nad geographice! distritnticn; popobar silkworss beeeds and by hrids
of Chhattisgarh, silkworm momphology, sRwem reiring mothods, silkween pest wed
daases. Preparstion of nunsery beds, Selection of maserials fur cullings, selectin of cutzieg
panting, Selection and grading of sampling, plisting Svssem and imtercohoral eperations; -
characieristies of servulture mdustry, silk roeling. handboden and power Jooen activities, tok
of stte sericoltune depactment, Contml Silk Board, pecspects and problems of Sexlcaliare
wdustey foe livelibood
PRACTICAL
I Sericedtern World maps and map of India snd Chéattisgarh,
I Sudy of Bl cycle of sitkworm: Momphokgy of &g, v, pupa and adiht. Cosdoe
chuesciers of popultsr uni-, b and multivaltine races,
3 ideatification of Jifforent discosed sillowonms basad ¢n extemal ssmptoms,
4. Meephological study of few importast cultivars in Chhaitisgarh,
. Preparation of grafling (bud.or shoot gratbisg) or liering (simple lyering) drawiey
and labelling |
b, Idessification of differeos types of weeds, fentilizers, aloubition of dosiges
Frepacation Compost
Supgested Readrogs:
I Kim 1, B, (1989), Filature water caglnegrng, Secul mational unlvershty peess.
Republic of Korea
2, Husng (. R (1988 SiK reeling, Ondord and 1BH gublishing <o, Pyt New D,
3, Malpdeveppas 0. Halliyal, V.G, Shaskar, AG And Tandinnd. R, {2000,
Muloerry Sk Reeling Technodogy, Oxford And [1BH Publishing Co. M. Lad. New

Delhi,
& SomenderT, N (2010). Handoook of SHK Technology, New Age Imersation Py,
L

5, Los YO W, (1999 Silk Reellog Asd Testing Manual, FAO Agrkulsnal Servives
Bulletia No. 136, Rame, Italy

! o ..\ |.
N iV 0 G0 ) \3"2.'1‘-“ Mbr
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. Akim Nakgowes (2000). Fiber Science and Technalogy. Oxford & 18H Publicstions.
New Delhi

SEMESTER-V]

PAPERUL VEGETABLE FARMING (CORE-14)  CR 312
Introduction %0 vegetdle growing, coltural peactices for vegesables. export and impoet of
vogetahles, explain general cultral proctices wsod v veestidie prodoction, Crof flatioe,
sotls, plant foods, cover crops, sultivation techalgues, seud, bybrid soed, storing sead,
swing seed, undecsanding suils, deating ot soil problems, plass aurrition and fooding,
pest, disease & woed comtrol, dydroponie, asroponic anil greesbouse SowWing, powing
sehected vegetable variehies, imgaticn, harves & post-harvest, marketing of yepembles,
vegetable production methods- ok, nosaroethus, caaliflowes, bhbape, tomatn, sobimaosns,
cucurbdts, spicese pepper,  ginger, turmenc, Adworphophalius o, drumstick
(Movimga ofelern L.)

FRACTICAL

1 Sile sedectaon sl preparation
2. Cultural practives of cover crops.
3. Hanting Vepetables -seed, hybeld seed, storing seod. sowing sexd.

4. Euhlivation practioes of vegetades ws per Suir requirements and pland satritlon
Hamgeinemt

& Pestand weed managemont praciicss,
7. Storage and marketing peocess of vegehblos.
Suggesiod Readings:

I, Jeavoms Joomd Leler RA1979). How to Grow: Moed Vegetbles. Publisher: Ten
Spoed Press, ISBN-I0 | 091366890(

2, Coleman E (2018). The New (vpanic Grower, Publishes:  Chelsea Green
Publishing, ISEN-10 : 1663588178

3, Sowurds J, (2021). Ihe Firw-Time Garduner: Growing Vegetsbies, Publisher 1 Cool
Spriags Press, ISBN-10 © 0760368724,

/ v ¢
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4. Matt Ress-Warren M. (2022}, Beok Review:  The Foddbogical  Cardencs

hpsiwww sastrinablemarkecfirming, oom/

PAPERS2, MEDICINAL PLANT & AROMETIC PLANT FARMING {CORE-15)
CR: 42

Medicingl diversity i Enda Indisn Traditional beowlkdpe on medicing] phants: histocy,
wOpes, opporfunities, Merits wd demerits of wiisg derbal products, inporsim smedicinal
plamts vz fepper. Conduvom, Ravwolflo sarpeniing, Witharda aommfers,  Iascon,
Boladowa Clachoms, Curoneilagra, kho prasy (Vetlver), Meativa Sweet thag (bech),
(i, Sadedmoshi, Gikoy, soil and climate sejuirements, export and impont poseatial of
modciml  plants,  celifvalion tectniques,  value  addgke and processny
wrhokuesmodicinabherdial  parden, Nukes! Medicinal  Plant Pevglopment  Boad,
Medicinal plant conservation anea IMPCAL

FRACTICAL
1. bdentiticatica of differest nuedicinal esd srossatic plana

Y Colkaka sad procossing of madicinal wsd arcmatic plasts processing rechnbyees,
sorage, packaging

3, Visat of MPCA, Sowss anea

4. Applcation of koeally available medicienl plaats; Imeraction with Vaidya mnd kel
heakers.

Segpestel readings:

| Amviiped Singh Sarove (2018) Texbook of Medicmnl and Aromabi Plants, Indian
Counoll of Agriculiure Rescarch, New Delbd

-

Asaad Singh Bidke (2019) Hand Book of Medicinal and Arcematic Crope, Brillion
Pebishing Houso, New Dallii

3. N Decpa Devi [2017), A Text Book of Medlchaal and Arcmatic Cropec Aavishsar
Publishers, Distributors, Jalpur
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PAPER). HARVESTING ORGANIC PRODUCE, QUALITY ANALYSIS AND
IMPROVEMENT (DSE-A2) CR: 322

Harvesting fechaulogy; operations - digging, Nitng, winnowing, socking and Seeshing,
timing of harvest, mothods of barvest, spacial rechnigees, yviedS colestion and manspoment,
phinning for postharvest quallty, crop. quallty Indiketces, ¢rop mitsion, mioreroppieg.
designing cropping svshem, crileria for seed evaluation, chanciesdzaticn and mailnlicption,

impietimos Of iraditionad venctics, managoness of crop punoy.

FRACTICAL
I, Havesting operations digging. litisg, ednnowing, siocking and threshing
L Amlysis of crop yiekd and management
3, Post Banvest seciniques of quaiity méasagement of cofrs

A Crop quality indicaors 1o predict the prodectivity of soil

Suggested Reading:
| Thumpscs and Ao K. (2004) Frult And Vegetabke Hurvestiog, Handling Arsd
Storage, 2 Volume, Publishier: Jodn Wikey, 1SBN: 978 1113654040

re

Organic Mazeriads Reviea Ireituse, hapo'woww ome org

L Charles D200, Hoadbook of Herbe and Spioes, Volume 2

4. Mumnaf M. and Momgen AM.(2020). Advinces in Agroaomy.

S hipsedwoow fa e headmin betnpletes o s testabilio pathways'dossUompilat

Iechniqoes e agmcoliure ooy, pdl

OR
POST-HARVEST MANAGEMENT AND VALUE ADDITION {(DSE-92) CR: 312
Postharvesting mosagement and 25 Taportance;, status of food prooessing i ladis, concept
of safe food sed imporeant God regalanions in Indis, harvesting sad postdarvest handling of
arganie crops, frests sed vegeladles ripening process, frulls and vegehles, tactors afteciing
the quality. of the pest-harvest lite and delerioration of hanvesed crops, Priscipks il |
methnds of Tood processing and preservation sed its benofits. Mathods of storage-pes cocling,
ue-storgge nedments, fow-lemperatine storage controlkd atmospiere stomps, B pobars

storige, aradiation, and low-cost storage structuses, packngieg, techinakgy.

‘l\ ™ ; I "': '.:4 “‘_f(
E ‘I - - .," = ) l.‘. 5
T Y . ‘

( % AL
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—
PRACTICAL
|, Vi of Mar foe sdemitiation of different valup-added products
2. Prepaention of Prkles, Jame, Jelly, ketchup red Morabba
3. Drying of Bults, vepetahbes and Howers
4. Mentification of fresh and aged vegetabdes and fruits
5 Visit 10 0é siomge for recording the protocols swovage of vaslows fruits and
vegeiaiNes,
& Visiz o o flower Mandl and recond the octivities o the Mardi
T, Viss s a bocal fruit markes and recoed the octnvitses in the marked.
Suggesiod hooks
1 Gool Ko AL Kemar R, and Mams 8. S, 2007), Postharvest Management and Value
Addition, Daye Padivinng Howee, ISBN- 9783170054545
2, Rathore' N, S, Mather G, X omd Chasta §.5. (2002, Post-Harvest Misapement and
Procossing of Frasts and Vegetables. The Emergy and Bevonnces dtitade, ISBX- 975-
ITIHNH
3. Simson S P, &Straus MC. 2000), Posi-Harvest Techaology of Boeticoltersd Crogs,
Crford. ISEN- 978-0383] 79754
4. Komer P. V. S.& Sudha Yani V. (2020). Post-Harvest Handling sed Processing of
Plnoation Crops, Masfour Press, ISBN- 978 1643501234
L Arya MAL Komar T and Chandra S.2020), Prectical Manmal om Post Harvest
Manozeoent and Valoe Addition of Freits and Vegetables, Jale Brathery, ISEN- $78-
J18441 5743
PAPER -4, ABILITY ENHANCEMENT COURSE (AEC-05) CR:2
PAPER-S, MOOC COURSE CR:24
SEMESTER VI
PAPER: ), BIOSTATISTICS (CORE-16) CR:3+2
Pefinition and spplication of sutistios, types and sosece of dota, classification and atalaths R
of daa, froquency, disinbution, graphical repeesenttion of &, (Bar dugme, ple chan
histogram, frequensy polvgon) messures of cenfral femdency | meswe, moSun, meds)
measares of Dispersion (mege, stndard doviation, Mese devisticn, Quartile devialion,
\ 7]
% s gl
& Sy Wl Van s
i\ 2 e e
Lo Y
O
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varanee, coctTickent of varkation), Probahility, Texw of signification: basiw copcepiss Z- Test
WoTet 1-Test, Faest.), regnession, comrekilion : (seater g, commvlstion ooeiiacie, &5

properties).

PRACTICAL
|, Histogeam, froguency polypeom, Bar chat, pie chaet.

"

Measures of central tendency; Mesn medisg and mode (or cew and prouped dals

-

Coastruction of froquescy distribiution tabke and its graphical reprosenlition

4 Measures of dispersico: Range, mesan deviation, quartike devesticn aed standsind

deylatka for raw and groupad data

5. Polred‘t’ sest, Chi-squars test for comtingency bhes aod theeretical rafics

6. Cocrelation and lingsr regression.
Suppested Readlogs:

| Kenneth N, B (1958) Introdostiony SEtistics wiow amasim com

Arcea ¥ NL(2003), Biostatistics, Himslayan peblishers.

L

et

, Pagano M. and Girevreau K (2008). Principles of Bxesalistics Thoo and Wikey Soes
i

. Chandel S, R. S, (70095 A Haad Hook of Agrcultural Staesics, Poblisaer: Anchal

Prakban Mandr.,

PAPER-0Z. GENETIC ENGINEERING AND TRANSGENIC PLANTS (CORE-17)

CR: 342

Imtroduction th ‘pesetic seginceriag: wope of proetks enginosrimy eednitlicn Gzymes 208 DNA
Modifyieg creynes. Geos Cloalng vectom, gow exprecios; hinics of pose eapression vanoms
recombinent DNA techeiqoes and Scir applicaticns, poactically madified (GM) - crop  plants
devcopad by reosminaal DNA {rDNA), peedticadly medified ongasisms (GMO) sew' pmetic
sodification techisigaes (GMa) trazspenic techaadogy prncipies of traasgeoe techinology, scope of
pucgesetic techaokogr, poe tagging (T-DNA) Lgzing mnd tmssposch) sapging) tn pene arsiyyis
(idsstification and Isolation of peoel trangenic @od pete Keothouss techinologies - nargeed peee
teplatenment, Cheomoscene mpmecrng, grre hesapy, staleges of peo delivery, pwe reposaneri!

RUZTrahon, gese comoction, poto oiting and dlensing, travsgerns plants

PRACTICAL
1. deolaticn ol DNA Trom plant fisas !
,- nen

\ N Mifgt
b 30 050/ g e
{ -

3= Ve {44

i L 2T AL e

»4
(DY
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2, Yaolation of DINA from snrireal fisie
3 Apgarose gl elpctrophoneis
4. Effects of antibiolics by prabicont methed

50UV Indecal mztagetos

Suggesied readiogp:

I, Sitgh G, D. Genetios Bagneorng of Pants. Peblvhier Anncd Pulications P 134 158N
788120133958, VTR 1261 }5MK

2 Dodds ). ¥ (2012) Ment Gevetic Enginoering. Publisier | Canbehiips Unlversiny Press,
JSENGIO @ LIOTAMATE, ISOIN-13 © OIE-L 10040457

-

Govll CM., Agzarwal A and Sharmn [, Phast Biosecboology ond Geretic Engineering

Peblisher: PHI Leaming, ISBN: 07ES 120353145, 97881 20355145,

{ Kuamar S Feevoe, P and M. S (0190 Trussgenic Plants. Poblisher: Springer Link, ISBN
V1B 19387 T8-R

VA Beoram T, A (20100, Cene Cloning asd DNA Anatysis, An fatrodction, Pahictine
Wikey ~Blackwell, poblication

6. Frimmose, S 0 and Wichaed ML T, (2000). Panciples of Gene Manpularion and Gepomics, |

Pubicton Blachwel Stastific

PAPERA3. ORGANIC CERTIFICATION (CORE-18)  CR: 342

Fants economy: baslc concept of coosomics- demad, supply, excenmic. viability of a farm
Basic prodoction prsciphes, reducing expensrs, ways te inersise retlnts, ool of production
ssten, benelit’ oo matle, marketing, imports and exports policaes und incemives of o
prodeciion, flem mspection and corification: conversion to crganic Gimning, cogase cansing
and nstional SOOO0MY, SCK soanamic mpects, peovedure of cortifictivn of ceganic produts;
goo-hipgmy,
PRACTICAL
|, Estimasion of the relathonship between demamd of supply of ceganie fans prodices

2, Estimation of revenue of anss produces

fav

Caloslinie the oost benetit ratia of ceganke fanning

-

Marketing chansels of imgpoat and expont of organic produces

Ovpanic pertification peocess wieh implementation of policaes
6. Sockyosomemic impact assessment with adapttion of ceganic fanming

Feld visit for Apicuhure, Moskeoom prodaction, Teoroce farming
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Sugpested Reading:

Gehlot D {2008), Organk Farming: Swansdand  Accredination Cenification and
Inspacescn. Fublishers: Agrobke, ISBN-1G; 9788177542371,
Ogenbanwo S A, (2012), Orgmic Cemifiction for Livwelihoods Improvemen
Pepeshack — Impoet.  Publishere LAP Limhent Acadomic Publishing 1SENA10 :
YTASBAA 10352,

- Nioyan G (2014). Onganic Food Cenitication aed Manhefng Stralkcpies. Publishors:
ACGRICRTIOO ASIN = BOGHZIS9.26G

. Yedav A K Training Manadl Certification aml Inspection Syswems In Ovgank
Farming In Indis. Goverinent of India Minidtry of Agriculiune Depariment of
Agriculture sad Cooperation, Publishiess: Natioml Certre of Organde Faming CGO-
11, Knesla Nedeu Negow, Ghiazlakad, UP 201 092

PAPER-OLMUSHROOM TECHNOLOGY (DSE-£3) CR; 3+2

Introdoction 0 meshroom techinokgy: biology of mushrooms: nutritioml vake. medicinal

vaboo of mushrooms, edide muskeooms and cullivalico status in Iedio and woeld, celchvition

wechnology: Iadrastreciure, aquipaeni and substoates 1 mushroom cultivesion, spawe: types,

peeparation. mudenies Bod peepieation and Bactony affecting, compast choology in

meshrcom peoduction. casing, raw makcrisl mosd for casing. proparstion of casiag matcsial;

Imporiant saniatica culivanos, insd - pests managomont m sultnmed mostrooes, diseise

maragement in culovited musheoam, yakae addition of mashroom,

PRACTICAL:

2,

3
4
5

[

KentiBestion of Joca! mushroom Flom and presecved specimens of mushroom
Sweriliztion of ghsswares. equipment, and el media wsed I mgshroom
culiivalion

Frepanstion of culture mediac Posato Bextrose medium, Richaeds medium

Preparstion of spawss Grain spawn, Straw spawa, Sawdust spewn,

Preparstion of compos: and Knoun compos fomulations

Identification and management of pests, dlseases In Madeoous culiivation

Sugpested Rendings:
I, Bahl N200E). Hondbook on Mushmoms. Publisher: Oxlind & I1BH poblishing
Company. ISBN; 9788120413543 '

| oy ]
[ RE it
}\ L2 " ; 4._{;_&; 4 lall
L

SN AN,

o™
54,
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e

Revathy N2 Meshrocm Cultivation, Publisher: Shaatlax  Publications. 158N
UTROISORITIS
1 Rana RoS420009. Mushecom Coltlvation and Its Diseases.  Publisher: Sankalp
Publication. FSBN: 978815471 7¢07

R

APICULTURE TECHNOLOGY (DSE-03) CR: 3422

latroduccion to Apiculture - scope, imponance: Aploultare developmens In Indie - Institutions
involved Specics of Homey becs - indenous, exok - mophology. Honey - s mediciosl
properties - application & varicus fields - other valuable products of hasey Bees, Bee keeing
equipment - roduction 10 Gpes of doe boxes - HIS standand Tools used (n apuliure; Bee
flor - imponasce and rerdsg - congenial conditions foe starting up of apacaliure; Hoogy
extrmsiion & hetdling - Quality comeol Sandands - Hoaey iesting kit - Paocessing of konsy:

Disenves of Honey Bocs - Prevestive & Coatrol measurcs.
PRACTICAL:

1. Tosody the morphology of Jooad Hoaey Hoe spactes and their life cycle.
2, To snudy the demll of hooey extraction procedures and qualicy assessmem of Horey
samples obainad fom local marketing weas
3. Wentification of Bee Flors, thelr rearing and other imporance,
4. To study veelous Bee keeping egespment’s with well labelied dingrams,
Sugpesied Readiage
1. Miskes R, C, (2013} Prospective i Indian  Aphulture.. Pubdisher:  Agrodios
Publicstion. 1SBN: 9783177541311
2, Nagaraju N, (2014), Honeybees, Peblisher: MIP Publishers. ISBN: 975318000550
3 Mishry R C, {Z013) Honeybeed usd Their Manspasient in Indit, Fublisher: HCAR,
New Delbi ISBN: 9738171631475

I, SEMINAR (S1) EXPERIMENTAL LEARNING CR; 2

SEMESTER - VIN
PAPER L FARMING OPERATIONS WORK EXPERIENCE (INTR <1)
CR: %
’ P
i — 0 \/ un?— NG
L"lfl-'" ';[;)3 ":'\'4 [ E-"u g
-
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Vist to Hi-Tech Nersery, green howse, Herbul garden md wateshads, Adopied traditiool
andd modem feming pesern by the Villages and crop peoductioe. Soil type and ndopiad
sropping patiecn and yiel cakulation. Stody the CAT (Catchaent ares trestment) pla. e
of agnceltuml thrming equipment’s Instruments. Study the muwketing and managemest of
mportant crops. Methods adoptod for the cngusic ssimey producthng

PAPER 2, INSTITUTES AND INDUSTRIAL VISIT/ TRAINING (INTR-2)

CR: 06

Siudy the nature of agriculunl’ organic peoduct based industries, Raw materil- Collestion
wd peooessing of mew materinl, Prodection sed managesient peokess, Macketing and

femncial management, Visits of nearby Institutions ceganizations

PAPER & DISSERTION CR: 086
Stodents select any fopic of research, Lase sody, review of Keratures, flokd study, and
experimieat oa onnic farming' agriculture ceop production. Sepeevisan’ Mentors will he

allotied 1o sopervise nad puide the students for the disseration wisrk

3
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List of Courses Focus on Employability/ Entrepreneurship/
Skill Development

Department : Forestry, Wildlife and Environmental Sciences

Programme Name : M. Sc. (Forestry and Environmental Sciences)
Academic Year : 2021-22

List of Courses Focus on Employability/ Entrepreneurship/Skill Development

FOPATT1 Silviculture

FOPATT2 Forest Biometry, Surveying & Engineering

FOPATT3 Forest Management, Remote Sensing & GIS

FOPATTS Forest Ecology and Biodiversity Conservation

FOPATT4 Forest Protection

m FOPBTM1 Forest Statistics and Research Methodology

FOPATT6 Forest Policy, Law and Environmental Legislation

n FOPBTT1 Forest Tree improvement and Biotechnology

n FOPBTT3 Wildlife Biology and Conservation

FOPBTT4 Forest Soil and Watershed Management

FOPBTT2 Forest Industries and Wood Technology

FOPBTT5S Global Environment and Climate Change

FOPCTR1 Breeding Methods in Forest Trees

FOPCTR2 Forest Trees Reproductive Biology and Seed Orchards

FOPCTR3 Molecular Genetics of Forest Trees

FOPCTR4 Quantitative Genetics of Forest Trees

FOPCLR5 Forest Genetic Diversity, Conservation and Environmental Impact
Field Training ( Attachment with State Forest Department for analysis of

FOPDDR1 FGR & its distribution)
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FOPDER1 Forest
19. Based Industrial Training
FOPDPR1 ICT Tools and Techniques Applications in Forestry
FOPCTJ1 Forest Resource Analysis
FOPCTJ2 Production Management in Nursery and Plantation Forestry
FOPCTJ3 Finance and Marketing Management of Forest Resources
FOPCTJ4 Tree Business Management
FOPCLI5 Sustainable Forest Management in Changing World
FOPCTO1 Urban Forestry
FOPDPR2 i i
Dissertation
FOPDDJ1 Field Training (Attachment with State Forest Department for
28 understanding of Operations and Management / Practices currently
' used in Forest Management)
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COURSE SYLLABUS
FOR

M.Sc. FORESTRY & ENVIRONMENTAL SCIENCES

Chaoice Based Credit System (CBCS)

el Academic session:2021-22)

“SCHOOL OF NATURAL RESOURCES”

. DEPARTMENT OF FORESTRY, WILDLIFE & ENVIRONMENTAL 3
SCIENCES

GURU GHASIDAS VISHWAVIDYALAYA
BILASPUR-495009, CHHATTISGARH

(A Cenerad University exabishod by the Centml Universty Act. 2009 No. 25 of 2000
A ‘
\!
<N = LY - \
\ \7\ ' %\_ " i F l' \ ey 11 If , l (u_ \ 'v.l
A - Qe %, n' . A
) 4 ")‘3 Rlhe 1 - \.--_ . :“\ \Y ‘ ‘i_ .'I\ 1"'_.‘
o o qﬁi‘-‘
N
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Course Structure
M.Se. Forestry (2 <Year / 4- Semester) CHCS Program

Semexter Conrse Course Name of the Course | Credit | Hour! Marks
Opted Code week
I"SEM (o0 FOPATT Sthviculture 5 3 )
Core-(1 FOPALTI o ! 3 100
Practeal .
Cowe-L10 FOPATT2 | Forest Blometry, Surveving ) i 100
| & Engineering
Core-02 “OPALT2 3 100
Practical
Care-1} FOPATTI | Forest Management, Remote ] 3 100
| Sensing & GIS |
Corg-0) FOPALTY | 3 101
| Pructica
| Corc4M FOPATTY | Fosest Protectian | ] 3 1)
Corc4d | FOPALTA ‘ | .3 10l
Proctical |
oS FOPATTS Foresa Ecology andd R [ } 1)
1 Riodiversity Conservation
| Core- FOPALTS : TG O B A
| FSPractical | |
Core ity FOPATTG | Forest Policy. Faw and 3 X

_ Envirommental Legislation
Loae FOPALTG | 3 L
Practacal

TOTAL 36 | 1w
1 [ Core 417 FOPBTT! | Forest Tree improvement 3 3 M)
SEM nrwd Biatechnology
Core-07 | FOPBLTI | 1 1 3 | 100
Pracnical
Core (8 FOPRTT? Frowest Indusirses and 3 3 1
Wood Technolooy
Core .08 | FOPBIT2 | | 3 Won | '
_ Practical ;
' Core - FOPBTTI | Wildhle Biology and 3 3 100
Lonservalvn
Core -4 FOFBLIY | I | 3 | 10D
Practical |
Core =10 FOTBTTA | Forest Soi sad Watershed \ LoD
Manugenmnt
SHTAT A | ) 1"'"ft
- =S _ - | . A 1A -
e > f AT 2.9 X 2 ¥ | 1.
—', 3 ‘1 ( i ’ ""I2 / LL\ :.ﬁ-, C-'l {l S ,..’ v '.7<?~ |J: -“'Ll‘
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Core-10 | 1OPBLIS n 3 100
I'mctical
Core -1 FOYBTTS [ Gobal Frvironment wixl I 3 { 3 | 100
Climae Change
Cowe-11 | FOPBLTS | =" -3 100
Practical | |
RM -0 | FOFBTMI | Forest Stetistics and 3 3 1)
Rescurch Meths lv!nlu:_ﬂ
{2a.01 | FOPBLM I & | 3 11X)
Practical
TOTAL |24 W | 1200
1™ SEM Core 41 TFOPCTI | Farest Resnurce 3 i 1T
Forust Analvsis
Management | | ‘
(FM) Core-01Peactical | FOPCLN | (e
Cors 02 | FoOCH2 Production | 3 | : o

Manapement in Nursery
wd Plasation Forestry

{one A2 FOPCLEE | | \ {10
Practical
Coce .03 FOPCTIY | Finance and Marke! ng | ; 3 0

Mamagement of Tores
Resoumes

Core 03 [ FORCILIS | ( ) I
Practcsl
LCore M FOPRC IS Trwe Bustsess >l =8 1
Managemen!
[Core M FOrCLIs | ) 100
Practical
Core 08 [ FOPCLIS I Ristainahle Forest ] (L

Managameat in
Changing World

Core -4 TFOMCLIS 1 3 o
- Practicai !
| | . | L) 2 ' 1N
-0l FOPCTO! | Usban Forestry 3
[ |
Total 22 32 11
' \ “ A
1
o end b \ ' 41 i's
( S "7,’ { - ! }_.Q_,', S Y L "u?;m-“"‘l
s ’ A LN
3 /
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INY SEM Forest Mamagement {FM)

FOpONs

Disertation'Fichd works
Internship Project/Indastry

Visit' Field Visia
Oris

FOPDIPS |
| FOMIPL

l T;rlzll
GRAND TOTAL

m _
Dt Ol FOPCTRI
Core 01

e FOPCLRY
Prsctical

Coee-02

FOPCIR2

Core -2 .
o FOPCLRY

Pracucal

Core-)3

™ SEM

FOPCTRS
Forest Genetie|

Jh e AN3 .
Resources |[Core FOPCLRS
(FGR) |7'1u1u;|
Core-04 FOPCTIA
Core A

FOPCIRA

Peuctical

Core -5

FOPCLRS

| Care -03

Practical FOPCLES
(-4 gl (s .'f" o

Fiel Training

| Attachment with Seate

Fongst Degsartment 1w

undersmnding of

Oparstions and
Asagement ! Prctices

clmently wsed in Forest

Monagement

Forest

Hased Industral Traming

ICT Tealoand Technmigues I

Applications n Forusiry

Stenfent Prl_'- o

[isseriations

Bresding Methods in
Forest Trees

Forest Tree

Reproductive Brobogy

and Seed Cirelundy

Molecular Ceenctics

ol Yurgsr Frees

Quauntitative Oenetics

of Forest Trees

1 omest Lrenela
Diversity,
Conservation und
Environmental
[mpact

[
.

0

il SU
i) 15
[y N
06 S0
) AN
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Program Specific Objectives:
* To develop student strong competencies in the field of Forestry and Environmental
Sciences and its application in a technology-rich, interactive environment.
To develop strong student skills in silvicultural activities, Forest geneties and tree breeding,
forest survey & mapping, forest management planning. forest based industries de\-‘ckspme&
and value addition, IPR applications, natural resource management, environmental
sustainability. socio economic stability, data collection and analysis by using new
techniques and tools,
lo. prepare the students 1o 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 sciences programme will equip the students with
knowledge, general competence:; and analytical skills on an advanced level. needed in forest
and forest based industrics as well as in environmenial sector consultancy, education,
research,-and forest 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

Objective: To provide knowledge about Forest ecosystem concept, 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

Objeetive: To develop understanding of students about tree measurements, forest inventory, forest
survey and yield 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 HI: FOREST MANAGEMENT, REMOTE SENSING & GIS

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

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

Paper 1V. FOREST PROTECTION
Objective: To provide knowledge to students about forest pests and diseases with their control
measures through 1PM (“L
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Outcome: 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

Objective: To develop understanding of students about ecological aspects of forest and its
biodiversily conservation strategies.

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

Paper VI FOREST POLICY, LAWS AND ENVIRONMENTAL LEGISLATION

Objective: To develop understanding of students about forest policies, laws and Environmental

|egislation for forest and wildlife management.
Outcome: Enables the students to manage the forest wealth with legal knowledge and expertise

SEMESTER-II
Paper I. FOREST TREE IMPROVEMENT AND BIOTECHNOLOGY
Objective: To acquaint the students about general principles of tree breeding with examples of
Unportant tree species.
Outcome: Enables the students to develop improved progeny of the forest trees 1o undertake tree
improvement.
Paper 1L FOREST INDUSTRIES AND WOOD TECHNOLOGY
Objective: To acquaint the students with the physical and mechanical characteristics of wood.
Outcome: The course enables the students w identify the wood and its uses for timber and other
industries.
Paper HLWILDLIFE BIOLOGY AND CONSERVATION
Objective: To develop the understanding of conservation strategies of wildlife in forest arcas
Outcome: The students will spread the massage among soctety for conservation and protection of

wildlife.

Paper V. FOREST SOIL AND WATERSHED MANAGEMEN'

- Objective: The hasic objective of the course is 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.
Qutcome: The student will acquire sound knowledge on world forest soils and its role in carbon
storage and CO; greenhouse gas mitigation. This will also enable students to have traming for
implementation of watershed projeets.
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PAPER V: GLOBAL ENVIRONMENT AND CLIMATIC CHANGE
Objective: To develop understanding of students about environment, global climatic changes and
their effect on forest ecosystems,
Outcome: Enzbles the student sbout the regional, global environment and climate changes
miligation measures.
PAPER VI: FOREST STATISTICS AND RESEARCH METHODOLOGY
Objective: To provide exposure about methods of statistical analysis, design and sampling
techniques for data analysis and interpretation.
Outcome: Make the students well versed with statistical sofltware, analysis of data and s
interpretation.
SPECIALIZATIONS
FOREST MANAGEMENT
PAPER L. FOREST RESOURCE ANALYSIS
Objective: To develop understanding of students about the nature and importance of forest
resources, their avaitability and management strategics.
Outcome: 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 respeet 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 I111. FINANCE AND MARKETING MANAGEMENT OF FOREST RESOURCES
Objective: To develop understanding of students about financial and marketing management tools
applied for forest resources business and their marketing, .
Outcome: Enable the students to make balance sheet and determine sustainability of business of
forest based industries.
PAPER 1V, TREE BUSINESS MANAGEMENT
Objective: To develop understanding and management skills of the student with special reference =
. 10 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, :
~ /j > 7[ . o \ \ -
(A7) A 3 \ .
Cf—t' e X G u\-*\f ‘;x\ AT IA ;358’;%_‘0 W
3 — > 8 . _:/,E"‘ -\ 0
q l"’(‘},

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)




artarT Reafdenesa

Sediee 300 000w 25 % sioky vy ey Sefiuen)

i, e - 406000 (91.)

Guru Ghasidas Vishwavidyalava
JA (ot Ruirorcty St b chod by e Conted Furaitos 4ot 1M G 5of 209)

Koni, Bilaspur - 495009 (C.G.)

Outcome: Enahbles the students to manage the forest area with the emphasis on environmental
conservation and greenhouse gases mitigation and global climatic changes.

PAPER V. URBAN FORESTRY

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

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

SEMESTER- 111

FOREST GENETIC RESOURCES
Paper . BREEDING METHODS IN FOREST TREES

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

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

Paper 11 FOREST TREES REPRODUCTIVE BIOLOGY AND SEED ORCHARDS

Objective: To impart the knowledge of reproduction of forest tree species and to understand the
mechanism of breeding. sex expression, and seed orchard development.

Outcome: This will enable students to understand the reproductive biology of the tree species and
seed orchard which can be helpful for the praduction of genetically improved seed for large scale
afforestation programme,

Paper I1L MOLECULAR GENETICS OF FOREST TREES

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

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

PAPER IV: QUANTITATIVE GENETICS OF FOREST TREES

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

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

PAPER V: FOREST GENETIC  DIVERSITY, CONSERVATION  AND
ENVIRONMENTAL IMPACT

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

Outcome: 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 forest
systems within an urban environment

Outcomes: This will enable students 1o gain knowledge of urban forest, create urban forests,
commercial arborist, city planners and consultants.

SEMESTER- IV
FOREST MANAGEMENT

. 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 munagement of forest resources.

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

2. FOREST BASED INDUSTRIAL TRAINING

Objeetive: To make the students acquainted with the procurement of rTaw matenials; its processing
techniques and its best industrial utilization and financial and marketing management ol the
products needed for the forest based industries,

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

3. 1CT TOOLS AND TECHNIQUES APPLICATION IN FORESTRY.
Objective: To develop skill and training of ICT teols and technigues for mapping and
measurements of forest,

Outcome: this course will enable the students to measure various parameter of forest and its
resources through 1CT tools and techniques.

4, STUDENT PROJECT DISSERTATION
Objective: To provide the students research hased skills for the planning, mapping and
‘ management of the lorest and its resources.

Outcome: This will enable the students to carry out independent field/laboratory based research

work on different aspects of forestry, wildlife and environmental sciences
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SEMESTER- IV
SPECIALIZATION: FOREST GENETIC RESOURCES

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

Objective: To apprise the students with the field practices which are needed for the analysis of
genetic resources, forest operations and sustainable utilization of forest genetic resources,
Outcome: The student will be equipped with the wols and techniques for analysis of genctic
resources of forest, selection of superiot trees for the tree improvement programmes,

2. FOREST BASED INDUSTRIAL TRAINING

Objective: To make the students acquainted with the procurement of raw materials, its processing
techniques and its best industrial utilization and financial and marketing management of the
products needed for the forest based industrics,
Outeome: The students will be trained with latest techniques of the sustainable utilization and
management of forest products in forest based industries.

L 1CT TOOLS AND TECHNIQUES APPLICATIONS IN FORESTRY.

Objective: To develop undesstanding and management ckills in the students regarding use of 1C|
tools in mapping and measurement of the forest genetic resources

Outcome: Enables the students to measure and map various forest genctics resources through 1ICT
100ls and technigues for forest genetie 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,

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

SEMESTER-I

— PAPER I. SILVICULTURE CR.4 (3+1)
ad Theory
|

Principles of Silvic

and its.components,

ulture, objective and scope, relationship with the other branch, forest structure

iree and the forest. Ecophysiology of tree growth, factors of the locality,

Bioclimatic and microclimate effect, Forest ecosystem concept, stand dynamics-forest succession,

forest types and their distribution, Advanced and modemn

. \|\
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classification of world's forest vegetation,
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S

nursery tools &techniques, natural and artificial regeneration, Tending operation, Regeneration of
important forest tree species (Shorea robusta, Tectona grandis, Gmeling avborea, Eucalyptus spp.
Dalhergia sissoo, Bamboo spp. Cedrus deodara and Pinus roxburghii), regencration survey and

technigues.
Practical

Acquaintance with various technical terms of silviculture. Swdy the forest composition. Recording
the observations on shoot development. growth rings, crown development, leafing. lowering, and
fruiting in (Shorea robusta, Tectona grandis, Gmeling arborea. Eucalyptus spp. Bamboo Cedrus
deodara, Dalbergia sisoo), Study of site factors like climatic, edaphic. physiographic and biotic
Study of natural regencration, Afforestation and Reforestation success, Layout of nursery bed for

sowing Classification of world's forest vegetation.

Suggested Readings

Dwivedi AP. 1992, Agroforestry: Principles and Practices, Oxford and IBH.

Dwivedi AP, 1993, A Text Book of Silvicwlure. International Book Distributors, Dehradun

Khanna LS. 1996. Principle and Practice of Silvieulture. Intemational Book Distributors.
Smith DM. Larson Be, Ketty MJ &Ashton PMS, 1997,

Thi, L. K 2014, Advances in Agroforestry, Today & Tomorrow's Printers and Publishers New Delhi
Lal J.B. 2011, Forest ecology, Natraj Publisher Dehradun.

Mishra, § R. 2010.Texthook of Dendrology, Today & Tomorrow's Printers and Publishers New
Dethi

Patra. A K. 2013, dgroforestry: Principles and Practices. Today& Tomorrow’s Printers and
Publishers New Dethi.

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

Smith DM, Larson BC, Ketty MJ. and Ashton PMS. 1997 The Practices of Silviculture- Applied

Forest Ecology. John Wiley & Sons.

- Raj. Antony Joseph & S B Lal, 2014.4groforestry; Theary and Practices, Today & Tomorrow's
Printers and Publishers New Delhi
\A
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PAPER I1. 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 yield of individual tree and foresl
stands. Stump analysis and stem analysis for determining past growth. Preparation of volume table,
vield table, stand able & 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 guality testing, Design and construction of forest roads and bridges.

Practical

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

preparation. Application of sampling procedures, Handling of GPS, preparation of yicld and stand
table.

Survey of forest and plantations using chain. planc table. compass, total station. measurement of
road camber and road profile, Identification of building materials and its field testing, visit of
different types of bridges

Suggested Readings

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

Masani. NJ. 1995, Forest Engineering without tears, Natraj Publisher, Dehradun
Manikandan K and Prabhu S. 2012, Indian Forestry, Jain Brothers, New Delhi

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

Sharpe GW, Hendee CW & Sharpe WE. 1986. Introduction 1o Foresiry. McGraw-T1ilL

Simmons CE. 1980, A Manual of Forest Mensuration. Bishen Singh. Mahender Pal Singh,
Dehradun,

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

PAPER 111: FOREST MANAGEMENT, REMOTE SENSING & GIS Cr.4 (3+1)

Theory

Principles of forest management and their applications. Development of forest management in
india. Concept of Normality, Normal forest, causes of abnormity in forest management Sustainable

I@#/,¢<mz( 1 - (_ J\,\‘L Y 13 -‘K s casgBN Wﬁﬂt’ " U
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Forest Management, Rotation: Meaning and types. Increment, Types of increment, Yield: 1vpes of
yield, Yield regulation in regular forest. Yield regulation in irregular forest Management. Working
circles, felling series, cutting section, coupes, periodic blocks and felling cyeles. Silviculture
system: Definition and types, Bamboo forest management and Working plan prescriptions. Site
quality, Stand density, Criteria and Indicators.

Remote Sensing definition. scope, source of energy and interaction with forest, EMR Spectrum
coneept, Orbit, Platform and Sensor, Multi-band concept. Satellite system and its use for forest
mapping and management. GIS definition, Hardware and software used, 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 for forest
management and planning, forest covers type discrimination and change detection analysis.

Practical

Studyv of various records and forms maintained in Forest division with regard to management of
forests under their control. Study of working plans of the lorests. Toposheet reading. determination
of scale and height on toposheets, 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 preparaiion for forest cover. type, slope

LULC, fire, field visit for ground truthing.
Suggested Readings

Burrough PA.1990, Principles of GIS for Land Resources Assessment, Oxford & IBH Lilesand T.M
Clarke, Keith. 2011, Geographical Information System. Prentice Hall,

Dwivedi AP, 1993. A Text Book of Sifviculture, International Book Distributors, Dehradun.

J.B. Lul. 201 1. Forest Management: Classical Approach and Current Imperatives, Natraj
Publishers, Dehradun

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

John Wiley. Remote Sensing and its application. Universities Press

Kohl, Michael 2012, Sumpling Methods, Remote Sensing and GIS Multisource Forest Inventory,
Springer publication

Lillesand and Kiefer 2009.Remote Sensing and Image Interpreiation, V1 edition of John Wiley &
Sons.

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

Sen, Raj Kumar 2012, Forest Management and Sustainable Development, Today & Tomorrow's
Printers and Publishers, New Delhi. \
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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 its impact on forest health. Adverse climatic factors, acid rains and air pollutants in relation
10 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 rots, Role of mycorrhiza in treé health. Important diseases of forest trees- Teak. Sal, Shisham.
Acacia, Dalbergia, Deodar, Pines and Casuvarina. Insect pest of Sal, Teak. Shisham. Babool,
Ailanthus. Pines, Deodar. Casuarinas and Albizia. Biological control of insect pests and diseases of
forest trees Nature of disease resistance. Molecular tools for developing disease resistance trees

Practical

Collection. identification and prescrvation of important insect pests and disease specimens of forest
plamts. Prepatation of culture media and methods of incculation. Vegetative and reproductive study
of pathogens. Detection of insect infestation and seed borne mycoflora. Assessment of losses due to
diseases, insect pests etc. Fire control methads and devices, Familiarization with the metcorological
and plant protection equipment, Application of pesticides and bio- control agents in the management
of insect pests. weeds. diseases in nurseries and plantations, Extraction of spores of Vascicular

arbuscular mycorrhizal (VAM), fungi from soil and assessment of myerorrhizal root infection.
Suggested Readings

Bakshi BK. 1976. Forest Pathology, Contreller of Publications, GOl
Tha LK &Sen Sarna PK. 1994 Forest Entomology. Ashish Publ. House.
S § Negi. 2006.Handbook of Forest Protection. International Book Dist., Reprint
Schmidt. Olaf.2006, Wood and Tree Fungi: Biology Damage Protection and Use, Today &
Tomormrow’s Printers and Publishers. New Delhi.

_ Paul. D. Mennan. 1991, Tree Diseases Concept. Prentice Hall.

i Stebbings EP. 1977. ndian Forest Insects. JKJain Bros. \
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Paper V. FOREST ECOLOGY AND BIODIVERSITY CONSERVATION

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

CITES UNFCCC Kyoto protocol, TRIPS, Ramisar 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 to study forest vegetation, Collection and
preseevation of specimen, Identification of ecological indicator species, Methods of vegetation
analysis, Measurement of biomass and productivity, Visit to National parks, Wildlife sanctuaries.

Ratanical gardens and arboreta.

Suggested Readings
Anonymous. 2006, Report of the National Forest Commission. Govt. of India.
Kumar Arvind. 2005. Biodiversity and Conservation, Today & Tomorrow's Printers and Publishers

New Dethi.

Dhyani SN. 1994, Wildlife Management. Rawat Publ,

Malik. Ashok, 2008, Dynamics of Forest Ecosystems, Today & Tomorrow's Printers and
& PublishersNew Delhi.
‘ Huxley P, 1999. Tropical Agroforesiry, Blackwell.

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

Kimmins JP. 1976 Forestry Ecology, Macmillan.

Nautiyal S & Koul AK. 1999 Forest Biodiversity and its Conservation Practicey in India,

Oriental Enterprises New Delhi,

Ramakrishnan PS. 1992.Shifting Agriculture and Smuu’gmhh- Development. Man and
2lsal £ d Gk
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Biosphese Scries, The Parthenon Publ. Group.
Singh, M P et al. 2013 Conservation of Biodiversity and Natural Resources. Today& Tomorrow's

Printers and Publishers New Delhi,

PAPER VL FOREST POLICY, LAWS AND ENYIRONMENTAL LEGISLATION
Cr.d(3+1)

Theory

Forest policy -Relevance and scope, National Forest Policy-1894, 1952 and 1988, criminal laws,
Indian Panel Code, criminal procedure code; Indian Forest Act-1927, Ferest 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 to forest
conservation, Environment (protection) 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. N.. 2011 Forest Policy and law, Khanna Bandhu.

Indian Forest Acis (with short notes) 1975, Allahabad Law Agency.

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

Paddar AK. et al. 2011, Forest Laws and Policies in India, Teday and Tomorrow Printers und
Publishers New Delhi

Prabhakar V.K.. 2001. Lawy o Forests Anmol Publication.

National Forest Policy 1952 Ministry of Food and Agriculture, New Delht.

National Forest Policy 1988 Ministry of Environment and Forests, New Delhi.

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

Sairam Bhat 2010. Natural Resources Conservation Law, Sage.

Negi S8, 1985. Forest Law. Natra) Publ.

SEMESTER-II
PAPER L. 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 energetics.

~_{) '
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Attractants 1or pollinators. Variations in tree phénotypes, 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. Estimating
genetic  parameters and genetic  gain. Heterosis breeding: inbreeding and hybrid vigour.
Manifestation znd fixation of heterosis. Species and racial hybridization. Indian examples - Teak,
Shisham. Eucalypis, Acacias, Pines and Poplars. Polyploidy, aneuploidy and haploidy in soft and
nardwood species. Induction of polyploidy. Hardy-weinberg law, null hypothesis, Wohlund's
Principle.

Biotechnology in tree improvement Mutation breeding. Micro-propagation. Genetic engineering,
Transgenic trees, molecular marker assisted tree improvement, Moleculfar marker and its application

in foresiry.
Practical

Floral biology, modes of reproduction and modes of pollination in forest trees, Estimating polien
viability, Controlled pollination and pollen handling. Manipulation of flowering through hormones.
Identification of ecotypes, races, and land-races in natural forest. Visit to provenance and progeny
trials. Selection of superor phenotypes. Marking of candidate trees. plus trees and elite trees. Visit
10 seed orchards. Comparison of parents and their putative hybrids. Induction of polyploidy through

colchicine 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. C'BS
Surendran C, Schgal RN & Psramathma M 2003.Text Book of Forest Tree Breeding
1ICAR Publ
P, Shanmughavel. 2004.Tree Improvement and Biotechnology. Pointer.

I Russel Haines, 1996. Biotechnology in Forest Tree Improvement with Special Reference 1o
Developing Countries, Reprint, Dehradun
White J.W. 1976. Introduction to Forest Genetics. Academic Press.

7ohel BI & Talber J. 1984 Applied Forest Tree Improvement. John Wiley &Sons.

’2‘@ e 2l | . \ .
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PAPER IL FOREST INDUSTRIES AND WOOD TECHNOLOGY CRA4 (3+1)

Theory

Wood formation, kinds of wood, wood praperties: physical, mechanical, ncoustic and clectrical
properties, Wood strength, Wood moisture, Wood seasoning, defects and wood preservation, Wood
machining and wood working. Concept and principle of Smart furniture, application of nano-
science in wood industries. Importance of forest based industries in Indian economy, resin, tannin,
gums extraction, resources of essential vil, katha and cutch, dyes and pigments.

Waood based industries: paper and pulp, match, sport goods, plywood, matchwood industries,
improved wood, éngingered woad, composite wood, Wood certification

Practical

Petermination of wood density, wond bulking, wood moisture, 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. timber
marts.

Suggested Reading:

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

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

Mehta T. 1981, A hand bhook of forest utilization. Periodical ‘expert book agency Printer and
publisher, New Delhi.

Murthy T.K. 2010.Minor forest products of India, Oxford and IBH Publication, India.
Negi S5, 1997. Wood Scienee and Technology. International beok distributor, Dehradun.

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

Sharma LC, 1977, Development of Forests and forest based industries, Bisen Singh and Mahendra
pPal 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, New

Delhi \
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Wyz- o'l

G _/ilf__(’ : (&:&L}‘ o (%

pa—

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1(1.1.3)




artarT Reafdenesa

Befier 300 2000w 15 % sioky vy b Sefiean)

i, e - 406000 (91.)

Guru Ghasidas Vishwavidyalava
JA (ot Ruirorcty St b chod by e Conted Furaitos 4ot 1M G 5of 209)

Koni, Bilaspur - 495009 (C.G.)

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

Theory

Introduction/Conservation  ethies- Definitions, Values, Zoological classification, Sign and
symptoms. Animals behavior & adaptations, Wild life Ecology. Basic concepts, Wildlife habits and
habitat. Wildlife habitat and its component Wildlife conservation: Definition. Concept, 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
species of world particularly India. special project for endangered species, Project
tiger. Gir Lion Project, Crocodile Breeding Project, Wildlife Conservation organization- National
and Intérnational. Role of zoos parks and sanctuaries for conservation of wildlife, Ramsar wetlands.
Wild hife management: Wild life management its scope as 4 natural resource, current status of
wildlife management. Tiger, Bear, Elephant, Rhinoceros, deer, Biological basis of management-
animal population, shelter, food. WL Policy Legislation and administration 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

Study of mammals birds and arimals in university premises, Identification of pugmurk. evaluation
of Roosting cover in university premises, Plotting of National Park and Sanctuaries on map. Visit

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

Suggested Readings

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

Gopal Rajesh.. 1993, Fundamentals of wildlife management, Justice Home Publication, Allahabad.

Hosetti B.B. 1997. Concept of Wildlife management, Daya Publishing House. Delhi,
- James 4. 1984 Principles of wildlife management, Inc. Bailey. John Wiley &Sons, New York.

Hunter. M.L. Jr.. 1990.Wildlife forest and jorestry principals of managing forest for Biological
I diversity.. Printice Hall.

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

New: Delhi.

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

Press, Oxtord, @/C}?{J‘ ! - - &u&g} {\" ) m\.ﬂk"‘\o’w
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PAPER IV. FOREST SOIL AND WATERSHED MANAGEMENT CR.4 (3+1)

Theory

Definition and importance of forest soils; Ongin, 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 regencration, tree viger 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 ecosystems: 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
managemenl, watershed management practices, sustainable watershed approach, integrated

watershed management, use of moedern techniques in watershed management,

Practical

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

and delineation of watersheds, visits to nearby forest nursery and watershed arcas.

Suggested Readings:
A K Mani: R Santhi and K M Sellamuthu 2008 Fundamentals of Forest Spils, Satish Serial Pub,
DhuruvaNaravana, V.V.. Sastry., G. and Patnaik, V.S. 1990, Watershed management 1CAR
Publication, New Delhi.
Matt Burshe Christian P. Giardina, Dave and Morris and Debora S. Page Dumroese 2019, Gilobal
chunge ion forest soils, Esiver Science Publisher.
Murty, JV.8.1995. Warershed management in  India. Wiley Eastern, New  Delhi.
Singh, P.K, 2000.Watershed management; Design and Practives. E-media publications, Udaipur,
India,
' N.C. Brady 1990.7he Nature and Properties of Soils: Macmillan Publishing Company. New York
(10th Edition).
Negi S.8., 2000. Forest Soils, International Book Distributors.
Osman. Khan Towhid. 2013, Forest Seils: Properties and Management, Springer Science publ
D, Binkley and R.F. Fischer (2000). Ecology and Management of Forest Soils (fifth addition
&l cais 5
sLugal as )
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Willey & Blackwell Publisher)
S: A: Wilde 1995. Forest Soils and Forest Growth, Periodicals Express Book Agency, New Delhi,

International Book Distributors, Dehradun,

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

Objective

F'o develop understanding of students about environmental and climatic  System. To
develop understanding of students about global climatic changes and their effect on forest
aguatic ecosystems.

Theory

Environment:  Definitions: and concepts of  environment  components of atmosphere,
hydrosphere. pedosphere. biosphere and their interactions. Biogeochemical cvele of greenhouse
gases, source and sinks,

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

Arr polluticn: Major pollutants and their sources. Tonizing 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 nuclides
on aguatic flom and fauna. Treatment technologies for industrial effluents/wastewater, Monitoring
water pollution and water quality standards.

Soil pollution: Heavy metal oxicity in soil, Impact of pesticides, industrial waste and fertilizers on
soil physicochemical properties. Micrabiclogical degradation of xenobiotic in énvironment.
Climate changes: Earth's climate systems, adaptability and vulnerability, A global perspective of
climate change, global warming, greenhouse gases, [PCC initiatives in climate change mitigation,
various mitigation mechanism- Kyoto protocol- strategies. Impact of climate changes on Indian
forest, adaptation of forest trees 10 climate change, case studies on the management of certain tree
species in Indin,

Global Environmental Problems: acid rain. Eutrophication, Bio manipulation, Ozone depletion and
UV radiation. Bioremediation of contaminated soils and waste lands. Environment [mpact

. Assessment.
Practical

Impact of particulate matter on environment, Impact of ¢coal mining on environment Impact of
cement pollution in environment. Effect of effluent from' several industries on environment

Reclamation of mining wastes with microorganisms. Bio-accumulation studies on metals by

2 //';, 2 A p 2
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microorzanisms.- Assessments of environmental impact on polluted sites. Assessing the awarencss

of environmental regulation and control methods, Impact of power Sstations on plant,

microorganisms, animais 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.

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

Huxley P, 1999, Trapical Agroforesiry. Blackwell Science.

Koskela J. Buck A & Teissier du Cros E. 2007.Climate Change and Forest Genetic
Diversity:  Implications  for  Sustainable  Forest  Management in  Furope Biodiversity
Intermational; Rome, [taly.

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

loday & Tomorrow's Printers and Publishers New Dethi.

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

Theory

Basics of statistics: Scales of measurement, types of data: quantitative and gualitative data of forest
tree specics frequency arrangement, different series and its arrangement 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 cocfficient, Spearman rank correlation coefficient, Regression: Regression
equations. linear and nonlinear regressions and regression coeflicient, Tests of sigaificance: 1- lest,
paired t-test, Z- test and x* —test
Analysis of Variance (ANOVA) - one way and two-way analysis of variance, Experiments designs:
Basic concept, Principles of experimental designs. Completely Randomized Design (CRD). 3
' Ranidomized 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 distnbution, Calcufation

@{ 7 i{{_'
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of mean, median and mode of measured characteristics of different tree species, Finding out the
relationship between the height and DBH of some forest tree species-correlations and regressions,
Festing the hypothesis under t- test.z- test and y°-test,

ANOVA under the different types 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 J. 1987. Statistical Tools for Agro-Forestry Research - Bivariate Analysis for
intercrapping Experimenis. ICRAF. Nairobi,

Suréndran €, BSehgal RN & Paramathma M. Staristical Methods for  Agricultural
Waorkers ICAR.2003,

R. Rangaswamy: A Text Book of Agricultural Statistics, New Age International Pyt Ltd Publisher,
ISBN-9788122425925, 9788122425925

Dr. S R § Chandel; A handbook of Agricultural Statistics, IMPECT PUBLISHER [ISBN-

QTR0 2599754, 0012599751

SEMESTER- 11
SPECIALIZATIONS

A. FOREST MANAGEMENT
B. FOREST GENETIC RESOURCES

A. FOREST MANAGEMNET
PAPER I. FOREST RESOURCE ANALYSIS CR.4 (3+1)

Theor"' ~ ~ ‘. . -
Forest resources: wood produce and non-wood produce. Raw muaterials of forest origin for

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

Minor forest products: edible products, fodder trees, shrub and grasses, bamboo and cane,
medicinal and aromatic plants, oil seeds; pum &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 ctc. Dependency of villagers! tribal on forest resources for
different livelihood options. Nature, scope and importance of forest resources in regional &

national economy. nature, role and functions 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 vear 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

& methads of value addition to forest resources for other upgradation. Exercise for forest resource
mapping and analysis.

Suggested Readings
Agricultural Production und Resource Use, Oxford Univ, Press,

Bamoul W J & Oates WE, 1975, The Theory of Environmental Policy

FAO 1986.Gridelines to Project Evaluation. Natraj Publ.

FAO.1981. Tropical Forest Resources Assessment  FProject (In  the

Framework of  Gems).Forest Resources of Tropical Africa. Partl &

I1.Regional Synthesis.

Kerr JM. Marothia DK, Singh K, Ramaswamy € & Bentley WR. 1997
Natural Resource FEconomis- Theory and Application in India. Oxford &IBH.

Makchau JP &Malcolm LR. 1986, Economics of Tropical Farm Management. Cambridge
Univ. Press.Nautivalle 1988 New Delhi 2007

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

Rakshit, Swapan Kumar, Forest Resource Management/ Taday & Tomorrow's Printers and

Publishers

Sharma LC.1980. Foresi Economics - Principles and Applicotions. Natraj Publ
Fewari, D 1. 2008 Management of Non Timber Forest Product Resources of India: An
Analysis of Forest Development Corporations

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

' PAPER 1L 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 analysis. theory of demand

%’i“i"ﬂ_’; . i \/- 2 231 5.0
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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 preduction and planation 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 und
products, costs, margin and price spread for different nursery and plantation crops.

Suggested Readings.

Busby RIN.  1981.Investment  Appraisal  in  Forestry. Forestry Commission  Resenrch
Station, Surveys.

FAO 1986, Guidelines to Praject Evaluation. Natraj Publ,

FAO. 1981, Tropical Forest Resources Assessment Project (The Framework of Gems)
Forest Resowrces of Tropical Africa. Parl 1 &Il Regional Synthesis.

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

Nauutiyal JC. 1988. Forest Economics - Principles and Applications. Natraj Publ.

NPTL E content on managerial economics by Prof. Tripty Mishra [IT Bombay.

Rakshit Swapan Kumar. 2007, Forest Resource Management. Todays and Tomorrow printers and
publishers New. Delhi.

Sharma LC. 1980, Forest Economics ~ Principles and Applicarions. Natraj Publ.

Nutwral Resotrce Economics- Theory and Application in India. Oxford & IBH.

Makchau JP & Malcolm LR. 1986. Economics of Tropical Farm Management. Cambridge Univ.

Press,
PAPER IiI. FINANCE AND MARKETING MANAGEMENT OF FOREST

= RESOURCES CR.4 (3+1)
Theory:

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

Sources of long term finance, Major Sources of funding and financing to the forest sector,

. IR ' 3 f)
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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 industrics.

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

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

Challenges in Forest finance. Collaborative Partnership on Forests

Market- Classification. price determination, Demand and supply and factors affecting 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 forestey.
Practical

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

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

Busby RIN. 1981. Investment Appraisal in  Forestry, Forestry Commission Rescarch

Station, Surveys,

FAQ 1986.Guidelines to Praoject Evaluation, NatrajPubl,

FAQ, 1981 .Tropical Forest Resources Assessment Project(In the Framework of Gems)

Forest Resources of Tropical Africa Part 1 & 2RegionalSynthesis

Grebnar D. Betthing P. Siryj..2013 Introduction te forestry and Nawral Resource. Elsvier

Publisher.

- JM. Kemr, 1997. Natural Resource Economics-Theory and Application in India, Oxford &IBH
Joshi.S§S.and T.R. Kapoor., 200 1.Fundamental of farm business Management. Kalyani Publishers
MakchaulP&Malcolm  LE.1986.Economics of Tropical Farm Management.Cambridge
Univ. Press,

Nautiyal JC. 1988. Forest Economics, Principles and Applications; Natraj Publ,
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Panda SC 2011.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 Economics -Principles and Applications; Natraj Publ.

W.A, Lauscher. Introduction to forest Resource Feonomics.

FAO2019. Forest finance

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

Tree farm: definition, concept. components and potential in uplifting the farmer's economy,
Current farm scenario in India, constraints and the impact of climate change, Farm types and
system of tree farming. Tree business management principles, Law ol diminishing retum, decision
making, cost and price principle, Depreciation. Compounding, Planning and budgeting of tree and
plantation. Labour ¢fficiency measures, Management of tree based farms: technical and financial
components of forest Nursery, plantations. sericulture, agroforestry. lac culture and other
commercial plantations.

Practical

Visit of tree plantation, agriculture farm, agroforestry fields, Calculation 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;
FAO 1986.Guideline to project evaluation, Natraj Publication, India.

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

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

Makchau IP and Malcolm LE. 1986. Economics of tropical farm management. Cambridge
University Press.

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

Panda SC. 2011, Farm Management and agricultural marketing, Kalyani Publishers.
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PAPER: VI. Urban Forestry

CR.2

Theory:

Introduction, objective and scope of urban forestry, History of Urban Forestry/Distribution amd
Ownership of the Urban, Forest Functions and Values of the Urban Forest. Ulrhan Forest
Environment, Tree Hazard Assessment and Management of Street., roads and parks. tree inventories
and Valuation. The Urban Wildland Interface, Species sclection 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 for the improvement of communication skills.

Suggested Readings

1, Urban [orestry: planning and management by Malcolm Fisher. Syrawood publication house.
2, Forestry and forest resources edited by VK. Prabhakar, Anmol Publication, New Delhi.

3, Urban and recreational forestry by 8.8, Negi, International book distributors Iéhradun

4, Manual of forestry by S.5. Negi. Bishen singh, Mahendra pal singh, Dehradun,

5. Plantation Forestry by R.K, Luna.

B. FOREST GENETIC RESOURCES
PAPER 1. BREEDING METHODS IN FOREST TREES Crd (3+1)

Theory

introduction to plant breeding. Genetic constitution of tree populations, half-sib, full-sib family in
trees, Hardy- Weinberg cquilibrium, changes in gene frequency through selection, migration,
mutation and population sizes, Long-term and short-term breeding populations. Genetic variation
and Heritability. Selective breeding methods- mass, family, within family, family plus within
family. Grading system of plus trees in natural stands and ‘plantations regression systems, mother
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.

[xperimental designs in genetic testing. Selection for discase resistance, mutation and polyploidy

in plant breeding, Marker assisted selection. Breeding methods 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 chart 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
dialtel and partial diallel, incomplete pedigree designs - open pollinated mating and
polyeross mating. Selection for biotic and biotic stresses,

Suggested Readings

Breeding. 1CAR.

FAQ. 1985, Forest Tree Improvement, FAO Publ,

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

Fins L, Fricdman ST & Brotschol IV.1992. Handbouk of Quantitative Forest Genetics
Kiuwer:

Khosta 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, IHyun C., Brouard, Jeans S. Tree Breeding: Principles and stralegies,
Academic Press.

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

Yanchuk, AK, 2009. Forest and forest plants- Vol. II1, Techniques in forest tree breeding.

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

Zobel BJ, Wyk GV &Stahl P. 1987. Growing Exotic Forests. John Wiley & Sons.

PAPER II. FOREST TREES REPRODUCTIVE BIOLOGY AND SEEDORCHARDS
CR.4 (3+1)

Theory

Importance and application of reproductive biology in tree breeding. Modes of reproduction:
. vegetative, asexual, sexunal reproduction their breeding systems and sex expression. Monoecy,
I dicecy and its evolution, Out-crossing mechanism in forest trees. Environmental effécts on sex
expression. Floral bielogy. Initiation and development- Microsporogenesis. Megasporogenesis,
modes of pollination: Self and out-crossing, Fertilization in hardwood and softwood species,
Embryo development, seed development, Seed dispersal and gene flow. Seed orchard nced.
establishment of seed orchard, hybrid and research seed orchard, selection and preparation of seed

orchard site, isolation, orchard size, orchard design, Sced orchards — production and management,
)5 , \ \ X
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different types of seed orchards — SSO and CSO- merits and demerits. Progeny Pests and discase
management, Seed production area- its production and management.

Practical

Sex expression in forest trees, Out crossing mechanisms in forest trees, Measurement of
pollen How 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

FA0.1985. Forest Tree Improvement. FAO Publ.

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

Fins L, Friedman ST & BrotschollV. 1992, Handbook of Quantitative Forest Geneiics,

Joshi B.N. & P. S. Shrivastava.Reproductive Biology of plants. Springer verlog Berlin &
Heidelberg Germany & Co ISBN - 0783642501357,

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

Khrwer.

Mandal AK &Gibson Gl..1997 Forest Genetics and Tree Breeding. CBS.

Manoj K. Sharma. 2012, Reproductive Biology of Angiosperm. Voyu Education in India. [SBN-
DT89382174684.

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

Shrivastava K.R, Pollen Biology& Biotechnology. CRP Press. 2019,

Singh. V. Ponde& P.C. Jain. 2012, Embryology of Angiosperm, Rastogi Publication. ISBN
935078159x

Surendraran C. Sehgal RN & Parmathama M. 2003.4 Text Book of Forest Tree Breéeding. ICAR.
Wright JW. 1976, Introduction ioForest Genetics. Academic Press.

Zobet BIl &Talbert 1. 1984.Applied Forest Tree [Improvement. John Wiley &Sons.

- Zobel BJ, Wyk GV & Stahl P. 1987, Growing Exotic Forests. John Wiley & Sons.
‘ PAPER I1I. 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

@_é@ & '__—-' (‘\,&Ax i \'r gjuﬁﬁ;%w‘l&\
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Gene expression. Regulation of Gene Expression. DNA damage, repair and recombination,

Genetic diversity/Genétic variation of forest trees: causes and advantages. Genetic characterization
of forest tree species. Morphological, Biochemical and Genetic markers, Molecular markers:
Dominant and codominant, Types of molecular markers: advantages and disadvantages.
lechniques in molecular genetics of forest trees: DNA isolation. DNA quantification, DNA
restriction; Primer. gel electrophoresis: southern, northern and westemn blotting, polymerase chain

reaction, gene sequencing,

Polymorphism and its significance. Calculation of genetic diversity within and between forest tree
populations. Molecular markers and genome mapping. Application of molecular markers in forest
tree improvement. Genomics of wood formation. Molecular geneties of cellulose biosynthesis.

Bioinformiatics- its significance in forest tree genetics,
Practical

Estimation of genetic diversity between/among forest tree populations through Morphological
markers, Preparation of solutions for DNA isolation. Electrophoresis and PCR Standardization of
protocols for DNA isolation of different forest tree species. Standardization of working protocol for
different markers, Estimation of genetic diversity between/within forest tree population through

molecular 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 1. A2007 Genomes — 3 — Garland Science House, New York,
Buchanan, BB, W Gruissem, RL Jones. 2000. Biochemistry and Molecular Biology of Plants,
- Duvid Freifelder 1996. Essentials of Molecular Biology, Panima Publishing Company, New Delhi,
Douglas S. Falconer, Trudy F.C. Mackay 2012, Introduction io Quantitative Genetics, Darling
Kindersley, India Pyt Ltd.
Jocelyn E. Krebs, Elliott S. 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 Lews, J., Raff. M., Roberts, K and
Walter1999 Malecular 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, R Jet al 2012, Genomics of Tree Crops, Todav& Tomorrow's Printers and Publishers New
Delhi.

S.M.Jain and S.C. Minocha, 2002, Molecular Biology of Woody Plants. Kulwer Accdemic
Publisher. London.

Sandeep kumar, Mathias Fladung.2003. Molecular 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 genetics, extension of Mendelian genetics into quantitative genetics,
Statistical parameters used in quantitative 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 varance, Heterosis and causes for heterosis in F1oand later generations, Models of
gene action, estimation of population mean. phenotypic value, breeding value, dominance deviation
G x E component of variance, interaction and environment deviation. Estimation of genetic
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 effecis, Selection for combining

l ability, Threshold characters.
Practical

Quantitative and qualitative character analysis in forest tree species. Ym = \0,\;}4

Phenotypic. genotypic correlations and path analysis of forest trees,

3 e M
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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

FAO.I985. Forest Tree Improvement, FAQ Publi,

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

Fins L, Friedman ST &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 Geneties and Tree Breeding. CBS.

Phundan Singh, 2012 Ohjectives of quantitative genetics. Ludhiana Kalyani Publishers.

R.K singh and B.D. Chaudhary,2012 Biometrical Methods in Quantitative Genetics Analysis,
Kalyani Publishers.

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

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

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

Zobel BJ &Talbert 1, 1984 Applied Forest Tree Improvement. John Wiley &Sons,
Zobel BJ, Wyk GY & Stehl P, 1987, Growing Exotic forests. John Wiley &Sons.

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 biogeographic zones of India. Hotspots of forest

penetic diversity. Forest Genelic resource mapping biodiversity indices. methodology of
hiodiversity conservation, Evolutionary mechanism of FGR du¢ to Environmental Change. Some

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

Biodiversity Conservation

Practical

Visits and survey of forests biodiversity within their natural habitat, Measurement of forest

biological diversity. FGR analysis of Natural stands in nearby forest area.

Suggested Readings

llf AO. 1985, Forest Tree Improvement, FAO Publ.

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

Fins L. Friedman ST & Browchol JV. 1992, Handbook of Quantitative Forest Genetics.

Kluwer,

Fred W, Allendorf, Gordon H, Luikart, Sally N. Aitken, 2012 Censervation and the Genetics of

Poprlation, 2™ Edition ISBN: 978-1- 1 18- 40857-5, Wiley E-Book,

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

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

MahmutCaliskan. 2012, The Molecular Basis of Plants Genetics Diversity, In Tech Publishers

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

Padmini Sudarsana, Madhugiri Nageswara-Rao and Jaya R, Soneji. 2012 Tropical Forest. A free

online edition of this book is available at www. intechopen.com

Surendran C, Schgal RN & Parmathama M. {Eds.). 2003. A Text Book of Forest Tree

Breeding. 1CAR.

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

Zohel BI & Talbert 1. 1984 Applied Forest Tree Improvemenr. John Wiley & Sons.

Zobel BJ, Wyk GV & Stah] P. 1987. Growing Exotic forests. John Wiley & Sons

PAPER: VL. Urban Forestry CR.2

Theory:

Introduction, objective and scope of urban forestry, History of’ Urban Forestry/Distribution and

Ownership of the Urban Forest. Funclions 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, Species selection fur Street Tree and Park

Management: Planting, Tree Maintenance, Removals, Urban Foresiry Ordinances. biomass

estimation for carbon stock assessment and mitigation. Carbon footprint caleulation. Report writing

on different aspects for the improvement of communication skills. ,
.3(;’,%_1_0.1-;\’,
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References:

I Urhan forestry: planning and management by Maltolm Fisher. Syrawood publication house.

o

Foresiry and forest resources edited by VK., Prabhakar, Anmol Publication, New [Delhi.

Y

LIrban and recreational forestry by S.S. Negi, International book distributors Dehradun.

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

h

Plantation Forestry by R.K. Luna

SEMESTER- 1V
FOREST MANAGEMENT

L. FIELD TRAINING (ATTACHMENT WITH STATE FOREST DEPARTMENT 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 producis. Introduction o Working Plan, data
generation-cnumeration and volume/yield calculation. Writing of compartment history files. Study
the catchment area treatment plant and FDA. Study the Regeneration and Management of
regionally important forestry iree species. Laying out sample plots, stump analysis. preparation of
local volume table and use of forestry field equipment’s / instruments. Visit 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 for its growth pattern and feasibility.

2. FOREST BASED INDUSTRIAL TRAINING

Study 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 scasoning and preservation treatment unitsPulp and Paper Industries’ Katha making
industry/ Resin, Turpentine, Gums, Tendupatta. Chironji Industry: Herbal Pharmacies and other

. wood preduct industries.
3, ICT TOOLS AND TECHNIQUES APPLICATION IN FORESTRY.

Introduction to MS Oftice (Word, Excel, Power Point), Introduction of Statistical, GIS &
plagiarisms softwares. Application of Remote sensing for forest resource messurements,
C -
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Intreduction to Multi-Media and its application. E-content survey consultation of scientific

database concept of online leaming platform (MOOCS, SWAYAM. NPTEL),

4. STUDENT PROJECT DISSERTATION

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

sciences

SEMESTER- IV

FOREST GENETIC RESOURCES

1. FIELD TRAINING (ATTACHMENT WITH STATE FOREST DEPARTMENT FOR

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

Learn to make FGR Inventory. Analysis of Provenance Variation. Identification of self and
cross pollinating forest trees and its genetic diversity pattern analysis. Genetic 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 wee zones in forest. Flowering and seeding pattern of forest. Seed dispersal
pattern and its influence on forest genetic resources. ldentification of ¢pecies wise seed
production areas. Clone. seed. pollen and specimen collection. Identifying the factors which
are threat to forest genetic diversity. Characterization of Genetic Potential against changing
climate. Forest regencration status. Making plans for long-term and short term  tree
improvement 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

Study the nature structure of Industrial Training and Business Organization: Raw material

precurement and processing; Production, Markeling and Economics at Wood workshop and

5 saw mills/wood seasoning and preservation treatment units/Pulp and Paper Industries/ Katha .
‘ making industry/ Resin, Turpentine, Gums, Tendupatta. Chirenji Industry: Herbal Pharmacies
and other wood product industries.
3. ICT TOOLS AND TECHNIQUES APPLICATION IN FORESTRY,
[ntroduction te MS Office (Word, Excel, Power Point). Introduction of Statistical, GIS &
plagiarisms softwares. Application of Remote sensing for forest resource mcasurcrﬁcms,
Y77 \ ! 38 TRl
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Introduction to Multi-Media and its application. E-content survey consultation of scientific
database concept of online learning platform (MOOCS. SWAYAM, NPTEL).
4. STUDENT REPORT DISSERTATION
Field / laboratory hased mini research work on different aspects of foresiry, wildlife and
environmental sciences.
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