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The Board of Studies (BoS) meeting of Department of Forestry, Wildlife and Environmental Sciences,
School of Studies of Natural Resources, Guru Ghasidas Vishwavidyalaya, Bilaspur was held on dated
03.07.2023 at 11:30 am in the smart classroom to discuss and design the syllabus of B. Sc. (Forestry) 4
Y ears (8 semesters) scheme as per NEP 2020 guidelines, M.Sc. Forestry and Environmental Sciences
and Ph. D. coursework curriculum and credit framework/ syllabus as per LOCF guidelines. External
Expert has joined the meeting through online mode. The following members of BOS were present in

the meeting:-

1. Prof. K. K. Chandra

2. Prof. Manmohan Dobriyal

3. Prof. S.C. Tiwari

4. Prof. S. S. Dhuria

5. Dr. Bhavana Dixit

HOD/Chairman

Externa Expert Member, Rani Laxmi Ba
Central Agricultural University, Jhansi

Member
Member

Member

Following points were discussed during the meeting:

1. New curriculum and credit framework- NEP 2020 for B.Sc. Forestry Four Years (8
Semester) degree program was prepared. The details of course and credits are as

follows:
Semester Course Course Name of the course Credit
Code
I Major-01 FOUATL1 Silviculture 3
Major-01 Practical FOUATP1 Silviculture 1
Minor-01 Drawn From the 3
Minor-01 Practical University pool 1
Multidisciplinary-01 Drawn From the 3
University pool
Ability Enhancement Drawn from the 2
Course (AEC-01) University Pool
Skill Enhancement Drawn From the 3
Course (SEC-01) University pool
Va ue added course-01 Drawn From the 2
University pool
Value added course-02 Drawn From the 2
University pool
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TOTAL 20
[ Major -02 FOUBTL1 Fundamentals of Soil 3
Sciences
Major -02 Practical FOUBTP1 Fundamentals of Soil 1
Sciences
Minor -02 Drawn From the 3
Universit I
Minor -02 Practical Yoo 1
Multidisciplinary-02 Drawn From the 3
University pool
Ability Enhancement Drawn from the 2
Compulsory (AEC-02) university pool
Skill Enhancement Drawn From the 3
Course (SEC-02) University pool
Value added course-03 Drawn From the 2
University pool
Value added course-04 Drawn From the 2
University pool
TOTAL 20
Summer Internship (Compulsory for 1 Year Certificate course) 4
Semester Course Course Code Name of the course Credit
M1 Major -03 FOUCTL1 Forest Biometry 3
Major -03 Practical FOUCTP1 Forest Biometry 1
Major -04 FOUCTL2 Forest Genetics and 3
Tree Improvement
Major -04 Practical FOUCTP2 Forest Genetics and 1
Tree Improvement
Minor -03 Drawn From the 3
Minor -03 Practical University pool 1
Multidisciplinary-03 Drawn From the 3
University pool
Ability Enhancement Drawn From the 2
Course (AEC- 03) University Pool
Skill Enhancement Drawn From the 3
Course (SEC-03) University Pool
Total 20
AV Major -05 FOUDTL1 Tree Seed and Nursery 4
Technology
Major -05 Practical FOUDTP1 Tree Seed and Nursery 1
Technology
Major -06 FOUDTL2 Forest Management 4

New Course Introduced
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Major -06 Practical FOUDTP2 Forest Management 1
Major -07 FOUDTL3 Forest Ecology and 3
Ecosystem Analysis
Magjor -07 Practical FOUDTP3 Forest Ecology and 1
Ecosystem Analysis
Minor -04 Drawn From the 3
Minor -04 Practical University Pool 1
Ability Enhancement Drawn From the 2
Course (AEC- 04) University Pool
Summer Internship FOUDSI1 Attachment to Non credit
(Compulsory for all) Industried/Institutions/V
illages
TOTAL 20
Summer Internship (Compulsory for 2 Year Diploma cour se) 4
\% Major -08 FOUETL1 Application of RS & 4
GISin Forest and
Watershed Management
Major -08 Practical FOUETP1 Application of RS & 1
GISin Forest and
Watershed Management
Major -09 FOUETL2 Wood Sciences and 4
Technology
Major -09 Practical FOUETP2 Wood Sciences and 1
Technology
Major -10 FOUETL3 Forest Resource 4
Management and
Economics
Magjor -10 Practical FOUETP3 Forest Resource 1
Management and
Economics
Minor- 05 Drawn From the 3
Minor - 05 Practical University pool 1
Internship FOUEII1 2
TOTAL 21
VI Major -11 FOUFTL1 Forest Protection 4
Major -11 Practical FOUFTP1 Forest Protection 1
Major -12 FOUFTL2 Agroforestry and Tree 4
Outside Forests
Major -12 Practical FOUFTP2 Agroforestry and Tree 1
Outside Forests
Major -13 FOUFTL3 Forest Products and 4
Forest Based Industries
Major -13 Practical FOUFTP3 Forest Products and 1
Forest Based Industries
Minor- 06 Drawn From the 3
University pool
Minor- 06 Practical 1

New Course Introduced
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TOTAL 19
VI Major -14 FOUGTL1 Wildlife Management 4
and Eco development
Major -14 Practical FOUGTP1 Wildlife Management 1
and Eco development
Magjor -15 FOUGTL2 World Forestry, Urban 4
Forestry and
Community Forestry
Major -15 Practical FOUGTP2 World Forestry, Urban 1
Forestry and
Community Forestry
Major -16 FOUGTL3 Forest Policies, Acts 4
and Legidation
Major -16 FOUGTP3 Forest Policies, Acts 1
Practical and Legidation
Minor- 07 Drawn From the 3
University pool
Minor- 07 Practical 1
TOTAL 19
Seminar (only for 4 yearsHonours cour se) 1
VIl Major -17 FOUHTL1 Biostatistics and 4
(4Year Research M ethodol ogy
Hor‘.?r‘:rs Major -17 FOUHTPL | Biostatisticsand 1
Wi Practical Research M ethodol ogy
Research)
Minor- 08 Drawn From the 3
University pool
Minor- 08 Practical 1
Research FOUHDD1 Research 12
Project/Dissertation Project/Dissertation
Total 21
GRAND TOTAL CREDITS 160
VIl Major -17 FOUHTL1 Biostatistics and 4
Research M ethodol ogy
(4 Year Major -17 FOUHTP1 Biostatistics and 1
Honours Practical Research M ethodol ogy
course) Major -18 FOUHTL?2 Forest Business and 4
Entrepreneurship
Devel opment
Major -18 FOUHTP2 Forest Business and 1
Practical Entrepreneurship

Development

New Course Introduced
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Minor- 08 Drawn From the 3
University pool
Minor- 08 Practica 1
Minor- 09 Drawn From the 3
. . University pool
Minor- 09 Practical 1
Seminar FOUHSS1 Seminar 2
Total 20
GRAND TOTAL CREDITS 160

New Course Added: The Department of Forestry Wildlife and Environmental Sciencess will offer the
following courses:

Minor Courses

Semester | Course Course Name of the course Credit
Code

MINOR-1 FOUAML1 | Introduction to Wildlife 3

l. MINOR-1 FOUAMPL | Introduction to Wildlife 1
(Practical)

MINOR-2 FOUBML1 | Plantation Forestry 3

. MINOR-2 FOUBMP1 Plantation Forestry 1
(Practical)

MINOR-3 FOUCML1 | Earth Care Policy 3

[I. MINOR-3 FOUCMP1 | Earth Care Policy 1
(Practical)

MINOR-4 FOUDML1 | VaueAddition of NTFP 3

V. MINOR-4 FOUDMP1 | Vaue Addition of NTFP 1
(Practical)

MINOR-5 FOUEML1 | Commercial Nursery Production 3

V. MINOR-5 FOUEMP1 Commercia Nursery Production 1
(Practical)

MINOR-6 FOUFML1 Industrial Plantation 3

VI. MINOR-6 FOUFMP1 Industria Plantation 1
(Practica)

MINOR-7 FOUGML1 | Environmental Audit 3

VII. MINOR-7 FOUGMP1 Environmental Audit 1
(Practical)

MINOR-8 FOUHML1 | Urban Forestry and Designing 3

MINOR-8 FOUHMPL | Urban Forestry and Designing 1
VI (Practical)

' MINOR-9 FOUHML?2 | Ecotourism 3

MINOR-9 FOUHMP2 Ecotourism 1
(Practical)

Multidisciplinary Cour ses

New Course Introduced
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Sl. No. Course Course Code | Name of the course Credit
1. MULT-01 FOUAMDL1 Know Y our Forest 3
Skill Enhancement Cour ses
Sl. No. Course Course Code | Name of the course Credit
[ SEC-01 FOUASL1 Nursery Technology 2
FOUASP1 Nursery Technology 1

Value Added Courses

Semester | Course Course Code | Name of the course Credit
| VAC-01 FOUAVL1 Environmental Education-I 2
[ VAC-03 FOUBVL1 Environmental Education-I| 2

2. LOCF based new curriculum and credit framework for M.Sc. Forestry and
Environmental Sciencess was prepared and curriculum contents was aso revised. The
details of the courses are asfollows:

Semester Course Course Name of the Cour se Credit
Opted Code
I SEM Core-01 FOPATT1 | Advancesin Silviculture 3

Core-01 FOPALT1 Advancesin Silviculture 1

Practical

Core -02 FOPATT2 | Forest Biotechnology & Tree 3
Improvement

Core-02 FOPALT2 | Forest Biotechnology & 1

Practical Tree Improvement

Core-03 FOPATT3 | Forest Biometry, Surveying & 3
Engineering

Core-03 FOPALT3 | Forest Biometry, Surveying & 1

Practical Engineering

Core-04 FOPATT4 | Forest Soil and Watershed 3
Management

Core -04 FOPALT4 | Forest Soil and Watershed 1

Practical Management

Core-05 FOPATTS | Wildlife Management and 3
Conservation

Core-05 FOPALTS | Wildlife Management and 1

Practical Conservation

New Course Introduced Criteria -1 (1.2.1)
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| \ TOTAL | 20 |
II*SEM | Core -06 | FOPBTT1 | Forest Management, Remote 3
Sensing & GIS
Core -06 | FOPALT1 | Forest Management, Remote 1
Practical Sensing & GIS
Core -07 FOPBTT2 | Agro-Forestry and Farm Forestry 3
Core -07 | FOPBLT2 | Agro Forestry and Farm Forestry 1
Practical
Core-08 FOPBTT3 | Forest Product & Utilization 3
Core-08 FOPBLT3 | Forest Product & Utilization 1
Practical
Core -09 | FOPBTT4 | Policy, Acts and Legislation in 3
Forestry, Wildlife and
Environment
Core-09 | FOPBLT4 | Policy, Acts and Legislation in 1
Practical Forestry, Wildlife and
Environment
Core-10 | FOPBTTS5 | Environment Management and 3
Sustainability
Core-10 | FOPBLT5 | Environment Management and 1
Practical Sustainability
TOTAL 20
Summer Internship (Forest/ industry/ Non-
| nstitution) credit
111" | Core-11 | FOPCTT1 | Forest Protection 3
SEM
Core -11 | FOPCLT1 Forest Protection 1
Practical
Core12 | FOPCTT2 Wood Sciences and Technology 3
Core12 | FOPCLT2 Wood Sciences and Technology 1
Practical
Core-13 | FOPCTT3 Forest Ecology and Biodiversity 3
Conservation
Core-13 | FOPCLT3 Forest Ecology and Biodiversity 1
Practical Conservation

New Course Introduced Criteria -1 (1.2.1)
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Core14 | FOPCTT4 Industrial Safety, Health and 3
Environment
Core-14 | FOPCLT4 Industrial Safety, Health and 1
Practical Environment
Corel5 | FOPCTT5 Forest and People 3
Core-15 | FOPCLT5 Forest and People 1
Practical
TOTAL 20
[vth Core-16 | FOPDTT1 Forest Statistics and Research 3
SEM Methodology
Core-16 | FOPDLT1 Forest Statistics and Research 1
) Methodology
Practical
FOPDPJ1 Dissertation 20
TOTAL 24
Grand total 84

3. TheLOCF based Pre-Ph.D. Course work syllabus was revised for better understanding
and quality research work. BOS recommends the following courses and creditsfor Pre-
Ph.D. course work:

Paper CODE Title of the Paper Credit
Paper | FODAMT1 Research Methodology 04
Paper |1 FODATT1 Forest Ecosystem Management 04
Paper 111 FODAMTT2 Forest Measurements and Tree 04
Improvement
FODASS1 Seminar Qualified/
Not qualified
Total 12

4. TheNEP 2020 based schemeisrecommended for B. Sc. (Forestry) Four Y ears (8 Semester)
degree program from academic session 2023-24, while LOCF based curriculum for
M.Sc. Forestry & Environmental Sciences (session 2023-24) and Ph.D. Forestry &
Environmental Sciences.

New Course Introduced
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The meeting ended with vote of thanks.

C‘ Online M

2_’—-‘_'_’_'—',
Prof. K. K. Chandra Prof. Manmohan Dobriyal Prof. S. C. Tiwari
Chairman (External Expert) Member
q& %\/ W
Prof. S. S. Dhuria Dr. Bhavana Dixit
Member
Member
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Curriculum and Credit Framework- NEP 2020
FOR

B.Sc. FORESTRY

(w.ef. Academic session:2023.24)

“SCHOOL OF NATURAL RESOURCES”

DEFARTMENT OF FORESTRY, WILDLIFE & ENVIRONMENTAL SCIENCES
GURU GHASIDAS VISHWAVIDYALAYA

(A Central University cstablished by the Central University Act 20009 No. 25 of 2009)
BILASPUR-495009, CH HATTISGARH
A]_ =
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Course Structure and Credit Distribution

B.Sc. Forestry
(4 Year Course)
 Semester Course Course Code Name of the course Credit | Hour/ Muﬂﬂ
week
1 Maujor-01 FOUATLI Silvicultare 3 3 100
Major-01 FOUATPI Silviculture | 2 100
Practical
Minor-01 Drawn From the University 3 3 100
Minor-01 pool 1 2 100
Practical = ]
Multidisciplin Drawn From the University 3 3 100
 ary-01 pool -
Ability Drawn from the University 2 2 100
Enhancement Pool
Course
(AEC-01) _—
Skill Drawn From the University 3 3 100
Enhancement pool
Course (SEC-
01) 3 .
Value added Drawn From the University 2 2 100
course-0] pool AN
Value added Drawn From the University 2 2 1040
course-02 - peol
TOTAL 20 22 900
n Major -02 | FOUBTL] Fundamentals of Soil 3 1 100
Science
Major -02 FOUBTPI Fundamentals of Soil 1 2 100
| Practical Science
Minor -02 Drawn From the University 3 100
Minor -02 i 1 100
Practical A
Multidisciplin Drawn From the University 3 3 100
ary-02 pool
Ability Drawn from the university 2 2 100
Enhancement pool
Compulsory
L (AEC-02) 4‘
- J ’ — .
: (W
'2,-"]7 ' W-)_g f—’&\(‘/ o
New Course Introduced
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S | Drawn From the Umiversity | 3 3 | w00
| Enhancement pool
Course (SEC-
| 02)
| [ Value added Drawn From the University 2 2 100
I covrse-03 poal
Value added Drown From the University 2 2 100
l course-(M poal
: I TOTAL 20 2z | 900
Summer Internship (Compulsory for 1 Year Certificate 4 100
course)
i Semester Course | Course Code Name of the course Credit = Hour/ | Marks
- week
[ M [Maor-03  |FOUCTLI | Forest Biometry )3 100
Mujor -03 FOUCTPI Forest Biomelry 1 | 2 100
I Practical = |
I Major -04 FOUCTL2 Farest Genetics and Trec 3 | 3 100
S Improvement -~ _ |
I Major 04 FOUCTP2 Forest Genetics und Tree | i 100
Practical Improvement |
| “Minor 03 Diwwn From the i 100
| Minor -03 University pool | l 2 100
Practical = |
I Multidisciplin Drawn From the 3 | 3 100
ary-03 B University pool » |
| Ability Diown From the a |3 100
| Enhancement University Pool |
Course (AEC— |
' 03) ,
Skall Druwn From the 3 1 3 100
| Enhancement University Pool
Course (SEC-
| 03)
' Total 20 23 900
[ v Major-05  |[FOUDTLI - | Tree Seed and Nursery 4 4 100
Technology i
| mjo_r 08 FOUDTP] Tree Seed and Nursery 1 2 100
| [Practieal | Technology
Major .06 | FOUDTL2 Foreat Manogement - R 100
| Major -06 FOUDTP2 Forest Management 1 2 100
| Practical | o ———
Major -07 FOUDTL3 Forest Ecology and 3 3 100
I : > — Ecosystem Analysis
\ - - /-l" / ,
New Course Introduced Criteria - 1(1.2.1)


Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight


aila ReaffeEea

e 000 %, 2% vl ity v fev

r, RS - 495000 (B71)

Guru Ghasidas Vishwavidyalaya
AT Ty Etilhed by e Coura) Tt o ey 1000 N, 5o 1009)
Koni, Bilaspur - 495009 (C.G.)

Major -07 FOUDTP3 Forest Ecology and 1 2 100
Practical Ecosystem Analys:s
Minor -04 Drawn From the 3 3 100
Minor -04 University Pool 1 2 100
Practical
Ability Drawn From the 2 2 100
Enhancement University Pool
Course (AEC-
04)
Summer FOUDSI! Attachment to Non 100
Internship Industries/Institutions/Vill | credit
(Compulsory ages
' for all)
! TOTAL 20 24 1000
Summer Internship (Compulsory for 2 Year Diploma course) 4 100
Major ~08 FOUETLI Application of RS & GIS - 4 100
in Forest and Watershed
‘ Management
i Major -08 FOUETP1 Application of RS & GIS | 2 100
1 Practical in Forest and Watershed
Management
Major -09 FOUETL2 Wood Science and 4 4 100
i Technelogy
; Major -09 FOUETP2 Woad Science and 1 2 100
Practical Technology
' Major -10 FOUETL3 Forest Resource 4 4 100
| Management and
Economics
Mazjor =10 FOUETP3 Forest Resource 1 2 100
Practical Management and
Economics
Minor- 05 Drawn From the 3 3 100
Minor - 05 University pool 1 2 100
Practical
Internship FOUEI 2 - 100
TOTAL 21 | 23+ | 900
Major -11 FOUFTLI1 Forest Protection 4 - 100
Major -11 FOUFTP1 Forest Protection 1 2 100
Practical
Major -12 FOUFTL2 Agroforestry and Tree 4 4 100
Outside Forests
Major -12 FOUFTP2 Agroforestry and Tree 1 2 100
Practical Outside Forests -
Major -13 FOUFTL3 Forest Products and Forest 4 4 100
Based Industries

¥

2 M /‘;@{MW\
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Major <13 FOUFTP3 Forest Products and Forest | | 2 100
Practical | Based Industries
Minor- 06 Dmwn From the 3 3 100
University pool %
Minor- 06 i 2 100
Practical R
TOTAL 19 23 800
Vil Major =14 FOUGTLI | Wildlife Management and 4 4 100
R | | A——— Eco development o
Major -14 FOUGTPI Wildlife Management and 1 2 100
Pragiical Eco development
Major -15 FOUGTL2 Worid Forestry, Urban a A 100
Forestry and Community
Foresiry
Major -15 FOUGTPZ2 World Forestry, Urban 1 2 100
Pragtical Forestry and Community
Forestry =}
Major -16 FOUGTIL3 Forest Policies, Acts and 4 4 100
e SR PN Legislation
Maujor -16 FOUGTP3 Forest Polictes, Acts and | 2 100
Practical Legislation - N
Minor- 07 Drawn From the 3 3 100
University pool
Minor- 07 | 2 100
Practical
TOTAL 19 23 00
Seminar (only for 4 years Honours course) | 100
VIIi Major =17 FOUHTLI Biostutistics and Research R 100
(4 Year Methodelogy
Honours .
with Major <17 FOUHTPI Biostatistics and Rescarch 1 100
Rescarc | Practical Mecthodology
h >
) Minor- 08 Drawn From the University | 3 100
o ) N pool
Minor- 08 ‘ [ 100 |
Practical  N—— .
Rescarch FOUHDD] Rescarch 12 100
Praject/Dissert Project/Disscrtation
ation
Total 21 500
1
A e s @l 3
New Course Introduced Criteria - 1(1.2.1)
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GRAND TOTAL CREDITS 160
VIi Major =17 FOUHTL] Biostatistics and Research | 4 4 100
Mcthodology
i Major -17 FOUHTP! Bi isti d Rescarch 1 2 100
Honours ajor - ; 1ostatistics an arc
course) Practical Methodology
Major -18 FOUHTL2 Forest Business and 4 4 100
Entreprencurship
. Development
Major -18 FOUHTP2 Forest Business and 1 2 100
Practical Entrepreneurship
Development
Minor- 08 Drawn From the University | 3 x} 100
pool I |
Minor- 08 1 2 100
Practical
Minor- 09 Drawn From the University | 3 3 1040
pool
Minor- 09 1 2 100
Practical
Seminar FOUHSS! Seminar 2 2 100
Total 20 %00
GRAND TOTAL CREDITS 160
Minor Courses offered by Department of Forestry Wildlife and Environmental Sciences
Semester | Course Course Name of the course Credit | Hour/ | Marks
Code week
MINOR-1 FOUAML] | Introduction 1w Wildlife 3 S 100
(R MINOR-1 FOUAMPI | Introduction o Wildlife 1 100
(Practical)}
MINOR-2 FOUBML1 | Plantation Ferestry 3 5 100
I MINOR-2 FOUBMPI | Plantation Forestry ) 100
(Practical)
MINOR-2 | FOUCMLI | Earth Care Policy 3 5 100
1, MINOR-3 FOUCMP1 | Earth Care Policy | 100
(Pructical)
d S O
=T ek 'l)
New Course Introduced
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MINOR-4 | FOUDMLI | Value Addition of NTFP 3 5 100

v, MINOR-4 | FOUDMPI | Value Addition of NTFP 1 100
(Practical)

MINOR-§ | FOUEML1 | Commercial Nursery Production | 3 5 100

V. MINOR-5 | FOUEMPI | Commercial Nursery Production | | 100
(FPractical)

MINOR-6 | FOUFMLI | Industrinl Plantation 3 5 100

Vi MINOR-6 | FOUFMP] | Industrial Plantation | 100
{ Practical)

MINOR-7 | FOUGML] | Eavironmental Audit 3 5 100

VII, MINOR-7 | FOUGMPI | Eavironmental Audit 1 100
(Practical)

MINOR-8 | FOUHMLI | Urban Forestry and Designing 3 5 100

MINOR-8 | FOUHMP1 | Urban Forestry and Designing 1 1040
Vil { Practical)

: MINOR-9 | FOUHML2Z | Ecotourism 3 5 104

MINOR-9 | FOUHMP2 | Ecotourism I 100
{Practical)

Multidisciplinary Courses offered by Department of Forestry Wildlife and Environmental Sciences

[ §1. No.

Course

Course Code

Name of the course Credit

Hour/
week

Marks

MULT-
0l

FOUAMDL1

Know Your Forest 3

3

100

Skill Enhancement Courses offered by Department of Forestry Wildlife and Environmental Sciences

Sk No. Course | Course Code | Name of the course Credit Hour/ | Marks

H SEC-01 FOUASLI Nursery Technology 2 -‘:m 100
SEC FOUASP1 Nursery Technology 1 100
(Practicnl)

Value Added Courses offered by Department of Forestry Wildlife and Environmental Sciences

Semester [ Course | Course Caode | Name of the course Credit | Hour/ | Marks
= week
1 VAC-01 | FOUAVL) Environmental Edvcation-1 2 2 1 100
Il | VAG-03 | FOUBVLI Environmental Education-11 2 2 100
: . ﬁ,/
L ! _’ =
2NN —— 7, (HheFT
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Graduates Attributes

Graduates Attributes (GAs) are measurable sutcomes that signify the capabilities and potentials of the
graduate 1o attain accomplishment and perform in adequate manner at appropriate situations. Following are
the Graduate Attributes of B, Sc. Forestry are given as below:

PO1. Acquaintance with the subject knowledge: Gaiu in-depth knowledge and understandings of each
discipline or professional area scross boundaries of nations with an aptitude to ldentify, sccess, analyze and
synthesize existing and new knowledge, and integrate them for enrichment of knowledge.

PO2. Analytical ability: ability to analyze and address multifaceted scientific issues to forestry, wildlife
ond envirommental sciences; pertain and take independent decision for synchromizing information fo
formulate innovative and intellectunl advances towards focused resesrch over theoretical and different
domains of forestry and allied sciences.

PO3. Application of modern tool and techniques: Sclect, leam and apply appropriate techniques,
resources, sophisticated instruments, RS and GIS all knowledge for explaining different forestry operational
activities, wildlife management and enviroamental ICT tools, consequences and mitigation activities with a
thorough understanding.

PO4. Problem Solving: Address and solve scientific vis-a-vis environmental problems via rational and
original thinking. keep updates of different solution avenues and sclect appropriafe options considering
public henith, cultural, and societal faetors,

POS. Multidisciplinary competence: Develop sonnd knowledge and perception initiatives and leadership
in collaborative-multidisciplinary and trans-disciplmary scientific research, demonstrate a capacity for self-
management and teamwork, achieving commeon goals and objectives; motivate group members to address
different issues on forestry, wildlife and environmental stability with scientific tempesament.

PO6. Communication skill: Ability to communicate scientific/technological knowledge and new learning
to the scientific community and the society at large with strong conviction and confidence. This can be
schieved through sound technical proficiency of computing skill, training of software's, writing skills, in-
depth subject specifics knowledge,

PO7. Ethical values and moral values: Aftain stong academic integrity, professional code of conduct,
ethics of experimental research and scientific writings, contemplation of the impact of research findings on
conventional issucs, and a sense of responsibility towards societal needs for stlaining inclusive and
sustainable development goals.

POS. Futuristic approach: Ability to recognize and address current igsues of forestry and environment in
changing world with a futuristic view and prasticing intuitivencss and interest towards scientific prediction
via application of basic knowledge of science especially with regard to India’s SDGs and national sction
plan for GHG emission and sustainable development.

Program Specific Outcomes of B.Sc. Forestry

L PSOI I To develop undergraduate level student strong competencies in the ficid of Forestry and

T
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its application in a technology-rich, interactive environment.

To develop strong student skills in silvicultural activities, forest survey & mapping,
forest management planning, forest operation, urban forestry, forestbased industries
Ps0O2 development and value additlon, IPR applications, natursl resource management,
environmental susteinability, socio economic stability, data collection and analysis by

using new techmigues and tools.

Apply knowledge und skill in the development of forest and forestry activities to

PSO3 | compete for emplayment in Forestry and its allied disciplines to meet the fulfiliment of
\ government and industrial needs,

8304 | Become uained in the arcas of forestry and ready for handling complex issues of forest
|

mianagement for sistainable development in the changing Wordd,

| F—

A et g A

2\ 2E =
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EME R~
PAPER-I: SILVICULTURE (Major-01) CR: 3+1
Sub Code L T r Duration 1A ESE ESE(F) Total Credits
POLR S 3 - i S hours 30 70 100 200 Rl
FOUATPI
Ohbjectives:

1. To provide knowledge about forest tree nursery production, sitc factors, forest types, different tree
species planting methods snd forest regencration,
2 The course makes students to identify forest and tree specics, their distribution, and vegetation
structure, locality factor, etc.
3, To provide information how to conduct regeneration survey and its analysis for vegetation,
4. The subject provides information related to cultural opemtions like tending operation,
pruning, climber cutting efc.
Theory
Definition, objectives and scope of silviculture, status of forest cover of India, Taxonomy and tree
identification. Maar forest types of India —forest composition and structure. Locality factors
influencing forest growth and distribution in India. Seed collection, Natural and Artificial
regencration, Nursery techniques. Tending opcnmons Plantations methods ond geomotry, Silvics of
important forest tree species- Cedrus deodara, Pinus roxburghii, Shorea robusta, Tectona grandis,
Terminalia spectes, Dalbergia species, Bamboo species eIc.
Practical
Study of Composition of nearby forest arcas and know the different species, Phenological study of
some important tree species, Seed identification and sowing methods. Regeneration survey of mixed

and pure forests, visit to different sites to study silvicultural operations, Nursery operations, Survey
of the local vegetation,

Suggested Readings:

1, Champman, G.W. and Allan, T.G, (1978). Establishment Techniques for Forest Plantation F.A.O
Forestry Paper No.8. F.A.O Rome.

Dwivedi, AP, (1993). A Text Book of Silviculture, imcrnmonal Book Distributors, Dehradun.
3, Khanna, L. S. (1984), Principles and Practice of Silviculture, Khanna Bandu, Dehra Dun,
4. Negi, S.S. (1983), General Silviculture, Bisea Singh Mahendra Pal Singh, 23 A Connaught Place

Dehradun. A W |
: R V%
A&M’: Y5 G%@@
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5. Ram Prakash and LS. Khannao. (1991) Theory and Practice of Silvicultural systems. International
Book Distributors, Debim Dun,

6. Chandra KK and Rajesh Kumar (2022) Forestry Practical (A complete practical solution for
students), Scientific Publishers, Jodhpur, India, ISBN 978939141 18366

Course Outcomes:

CON: Cowse will enrich the knowledge of students related 1o forest nursery production and forest types,
different tree species and forest survey,

CO2: The course makes students to identify forest and tree species, their distribution, and vegetation
slructure,

CO3: Students will be able 10 conduct experiment on seed dormancy, forest regeneration survey and its
analysis for vegetation,

CO4: Student will able to perform cultural operations like tending operation, peuning, climber cutting
ele, mou forest stand

Course Outcomes and thelr mapping with Program Quteomes:

= - PO PSO
' POL | PO2 | PO3 | PO4 | POS | POG [ PO7 [ POS | PSO1 | PSO2 | PSO3 | PS04
CO1 | 3 2 3 - - 2 3 3 3 3 3 2
Cco2 3 2 3 - - 2 3 3 3 3 3 2
- CO3 | 3 2 3 - - 2 3 3 3 3 3 2
co4 | 3 2 3 - - 2 3 3 3 3 3 2
= Wei ul;lage: 1-Sightly;2-Moderately; 3-Strongly
PAPER-1I: MINOR PAPER (Minor-01) CR: 3+1
Drawn From the University pool
PAPER-III: MULTIDISCIPLINARY (MTD-01) CR:3
Drawn From the University pool
PAPER-IV: ABILITY ENHANCEMENT COURSE (AEC-01) CR :2
Drawn From the University pool
PAPER-V: SKILL ENHANCEMENT COURSE (SEC-01) CR:3
Drawn From the University peol
PAPER-VI: VALUE ADDED COURSE (VAC-01) CR: 2
Drawn From the University pool
PAPER-VII: VALUE ADDED COURSE (VAC-02) CR: 2
,\ N 11 , P
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Drawn From the University pool

SEMESTER — Il
PAPER-I: FUNDAMENTALS OF SOIL SCIENCE {(Mazjor- 02) CR: 3+1
Sub Code L ¥ P Duration 1A ESK ESE(P) | Total Credits
FOUBTL1
3 - l 5 hours 30 70 100 200 1
FOUBTPI
Objectives:
1. To provide practical knowledge about soil, components und their properties with relation to forest
growth and environment.

2. To provide students exposure an soil formation processes and its role in forest nutrient dynamics.
3. It will provide knowledge about soil, fertilizers, biofertilizers and nutrient management in different
cCosystem.
4. Course will develop the ability of student in soil testing and site evaluation for establishing forest
plantation.
Theory
Concepts of soil and soil science, Composition of Farth crust and its relationship with soils.
Weathering and Soil formation, soil classification; Soils of India; Forest soils — distinguishing
features; soil physical and chemical properties; Forest soil organic matter; Decomposition, nutrient
cycling. Mineral Tmnsformation-carbon cycle, nitrogen cycle, Phosphorous cycle, Sulpbur cycle.
Bio-fertilizers, Socil biota, Soil fertility, Essential plant nutrients, Mycorrhizal forest associntions,
soif degradation, management interventions of forest soils,
Practical
Study on soll profile. Soil Collection and Processing tzchniques, estimation of soil pH, bulk density,
porosity, moisture, texture, nitrogen, phosplorus, polassium, organic carbon and organic matter,
Study of common microorganisms in different ecosystems,
Suggested Readings:
I. Armson, K.A. Forest Soils, (1977). IBD Publisher, Dehradun.
2. Biswas, T.D, and S.K. Mukherjee (2001). Text book of soil Science. Tata Mc, Grew Hill, Publishing
Co.. New Delhi.
3. Brady, N, Cand Weil, R.R, (2009). Nature and propertics of Soil. Prentice Hall of India,
Das, DK (2013) Introduciory Soil Science. Kalyani publishers.

5. Gaurav, Shalendra Singh (2015), Seil Scicncc. DBS Imprints, %’hﬂ/
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6. Havin J.L. and Tigdale S.L. (2013), Soil fertility and Fertilizers. Amazon.com
Kanwar, 1.S. (1976). Scil Fertility - Theory and practice ICAR publication, New Delhi.
Murk Ashiman and Geets Puri (2008). A clear and concise introduction to soil science. Wiley-
Blackwell publishers.
9. Plasier, Edward J., (2014), Soil Science and Management, Delmur Cengage Learning,
Course Oulcomes:
CO1: Student’s will able 1o differentiate between different soil types, its components and properties with
relation to vegetation growth,
CO2: The students will be enhancing the knowledge about soil characleristics, soil —water relationships,
soil fortility of different forest and its interaction with each other.
CO3: Graduntes will understand the dynmamics of soil nutricnts and its relation with plants,
CO4: The student will develop skill related to soil testing, nutrient analysis and site evaluation for
estublishing forest plantation

Course Outcomes and their mapping with Program Qutcomes:

o PO PSO
POl | PO2 | PO3 | PO4 | POS | POG | PO7 | POB | PSOI PSO2 | PSO3 | PSO4
cO| 3 2 1 3 i - 3 3 3 1 2 2
€o2.| 2 2 3 2 2 - 2 2 3 2 2 2
Cos | 3 2 | 3 [ 3 3 : 3 3 3 | 2 2
CO4 y | 3 3 3 3 - 3 3 2 3 3 2
Weightage: 1-Sigh ty;2-Moderutely;3-Strongly
PAPER-1I: MINOR PAPER (MINOR-02) CR:3+1
Drawn From the University pool
PAPER-II1. MULTIDISCIPLINARY (MTD-02) CR: 3
Drawn From the University pool
PAPER-IV: ABILITY ENHANCEMENT COURSE (AEC-02) CR: 2
Drawn From the University pool
PAPER-V: SKILL ENHANCEMENT COURSE (SEC- 02) CR: 3
Drawn From the University pool
PAPER-VI: VALUE ADDED COURSFE (VAC-03) CR:2
Drawn From the University poat
PAPER-VII: VALUE ADDED COURSE (VAC- 04) CR:2

Drawn From the Unmiversity pool
. s
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SEMESTER - Il

PAPER-I: FOREST BIOMETRY (Major- 03) CR:3+1
Sub Code L T P Duration IA ESE ESE(P) Total Credits
S : 3 - 1 $ hours 30 70 100 200 K
FOUCTPI

Objectives:

1. To develop understanding of students about tree messurements, forest inventory, and yield concepis.
2. To apply biometnic and dendrological measurement of individual trees and forests for forest stock
and monctary estimation,
3. To design and implement comprehensive and appropriste forest resource inventories.
4. To enable skill job opportunities in forestry sectors,
Theory
Introduction, definition, objectives and scope of forest biometry. Units of measurement, standards of
accuracy implied in their expression. Measurement of tree parameters- viz., diameter, height,
volume. Stump and Stem analysis, Determination of tree age and dendrochronology for growth
history and climate change studics, Estimation of growth and yield of individual tree and forest
stards. Volume tables, vield and stand tables,
Forest inventory, sampling methods adopted in forestry. Measurement of crown density and crown
ratios. Growth and yield prediction madels - their preparation and applications.
Forest surveying tools and technigques
Practical
Height, diameter, volume measurements, Calculations of volume of felled as well as standing trees,
Volume table preparation, Preparation of yield and stand table, Quantification of regeneration and
stand establishment, Measurement of crown density and crown ratios, Dendrochronological studies
and tree ring analysis. Site Survey tools and techniques, Application of different sampling methods,
Suggested Readings: )
1. Agmawal, Praveen, (2008), Forest mensumtion- Tree measuremen!, Bisen Singh Mahendra Pal
Singh, 23 A Connaught Place Dehradun.
Avery, TE. (1967). Forest Measurements. Mc Grand Hill Book Company, New York.
3. Chaturvedi, AN, and L.S, Khanna (1982). A handbook on Forest Mensuration. International Book
Distributors

4. Donnld Bruce Francis Schumcher, (2015), Forest Mensuration, Agrihorti Press New Delhi.

il B T, v\
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5. Hamilton, G.L. (1988). Forest Mensuration Handbook. Periodical Expert Book Agency.
6. Simmons CE. (1980) A Manual of Forest Mensumation. Bishen Singh Mahender Pal Singh,
Dehradun.
Course Outcomes:

CO1: Students will develop knowledge about tree measurements, forest inventory, and yicld concepts
CO2: Student’s ability to observe individual trees and forest crops for future yield,

CO3: Students will be able 1o develop and design forest resource inventories and forest survey.

CO4: Future job prospects to forestry and allied sectors.

Course Outcomes and their mapping with Program Outcomes:

co rO PSO

POT [PO2 [PO3 | PO4 | POS | POG | PO7 | POB | PSOT | 7502 PS03 PSO4
cor | 3 | 3 3 | 2 1 2 3 3 3 3 3
d ERNENEREER 2 | a 3 3 3 3
o3 | 3 3 3 2010 2 3 3 3 3 3
okl § ] 3 3 B i[3 & | 3 3 3 3 3

Weightige: 1-Sightly;2-Moderately; 3-Strongly

PAPER-II FOREST GENETICS AND TREE IMPROVEMENT (Major-04) CR:3+1

Sub Code | L T P | Duration 1A ESE ESE(P) | Total | Credits
FOLICTL2 . '

. 5h
POUCTP2 ours 30 70 100 200 4
Objectives:

L. To ucquaint the students about cell biology, tree breeding and genetie resource conservation i
{orestry

2. To develop skill related 1o practical aspects of the role of biotechnological opproaches, tissue
culture, macto-propagation, transgenic technology in the field of foresiry.

3. To aware the students about the importance of the subject in the field of clonal forestry

Theory

Basic penetics principles— Plant cell structure and function, cell reproduction (Mitosis and Mesosis),

Structure of DNA and RNA; Structure of chromosome, chromesomal aberrstion: Mendal law of

mheritance, deviation from Mendal law; Complementary gene, duplicate gene, pleiotropy, co-

dominance, incomplete dominance, gene interaction:; Herimbility, Genetic advance, genelic gain,

A =iis B 7 WM/
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combining ability, Hardy-Weinberg equilibrium, Tree Breeding- Varistion in trees. Natural
varation, Geographic variation, Selection and management, Plus tree sclection, species and
provenance selection, progeny testing, Quality sced preduction technology- seed orchard, seed
production arca, selection of seed tree, plus tree and elite tree,

Introduction to Forest tree improvement- Reproduction, Pollination, Genetic variable, Qualitative
and Quantitative genctics, Plant tissue culture, Biotechnology, Genetic engineering, mutation, Plant
breedmg, breeding methods, sclection, and its importance.

Practical

Preparation of slides for Mitosis/Meiosis, Testing viability and germination of pollen and seeds,
Numerical analysis of population geactics questions, Plus tree selection, Variation analysis in a
forest population, Numerical questions on quantitative genetics, Stedy of pollination system of some
ree species. Pollen viability and germination tests. Visitation rate and foraging behaviour of
Pollinators. Practice of cutting, grafting budding and air layering, Use of growth regulators in seed
and vegetative propagation; selection and maintenance of mother trees, collection of scion;

Micrografting,
Suggested Readings:
I, Datta, M, and Saini, G.C. (2009), Forest Tree lmprovement & Seed Technology, International Book
Distributor, Dehradum

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

3. Fins, L., Fredman, S.T. and Brotschol, J.V. (1992) Handbook of Quantitutive Forest Genetics,
Klumer Academy, Dordrach, London,
Khan I M (2014) Forest Blotechnology. Today and Tommorow publishers,New Delhi
5. Mandal, A K. and Gibson, G.L. (eds) (1997). Forest Genetics and Tree Breeding. CBS Publisher&
Distributor, New Delhi
6. White, TM. and G.R. Hodges (1989) Predicting breeding valucs with application in forest
improvement. Kluwar Publishing, Nethertands,
7. Cell Biology, Cytology and Genetics- P.K., Gupta
8. Wright, JW. (1976) Introduction to forest genetics. Academic Press, New York. 463 p.
9 Zobel, BJ. and J. Talbert. (1984) Applied forest tree improvement. John Wiley & Sons, New York.
Course Outcomes:
CO1: Students will be well equipped about the general principles of plant and tree breeding, and plant
genctic resources.,
CO2: Skill related to practical aspects of biotechnology such as tissue culture, macro-propagation and
use of transgenic technology will be gained by students,
CO3: Students will also have the practicsl exposure of the field of plus tree selection, provenance trial,
CO4: Students will enhance about the commercial aspects of biotechnology in forestry and related

subjects - ‘ /,.\
T (&@w > @\
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Course Outcomes nnd their mapping with Program Outcomes:

Co PO PSO
POL | PO2 | PO3 [PO4 [POS [POG |PO7 [POS | PSOI1 | PSOZ | PSO3 | PSO4
Co1 | 3 3 2 1 2 2 2 3 3 3 3 3
coz | 3 3 2 I 2 2 2 3 3 3 3 s |
cCO3 3 3 2 3 2 2 2 3 3 3 3 3
Cod | 3 | 3 2 3 [ 2 2 2 3 3 3 3 3
Weightage:1-Sigh tly:2-Moderately;3-Strongly
PAPER-III: MINOR PAPER (Minor-(4) CR: 3+1
Druwn From the University pool
PAPER-IV: MULTIDISCIPLINARY (MTD-03) CR: 3
Drawn From the University pool
PAPER-V: ABILITY ENHANCEMENT COURSE (AEC-03) CR: 2
Drawn From the University pool
PAPER-VI: SKILL ENHANCEMENT COURSE (SEC-03) CR: 3
Prawn From the University pool
SEMESTER -1V
PAPER-I: TREE SEED AND NURSERY TECHNOLOGY (Major- 05) CR: 4+1
Sub Code L T P Duration 1A ESE ESE(P) | Total | Credits
FOUDTLT
4 - 1 3
— 6 bours 30 70 100 200 s
Objectives: ,
. Tounderstand and identify the forest rree seeds and viability aspects,
2. To provide knowledye on seed developmenis, seed types and methed of seed testing and seed
reatmeu,
To equip leamers about seed centification and seed trade for commercialization.
4. Todevelop seed professionnls in forest seed handling and quality testing
Theory

nnsot, I

— AN LD ‘l.
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Seed formation in forest trees, Classification of forest tree sced, Seed structure, chemical
composition, germination, seed viability and factors affecting sced viability, Seed dormancy and
pre-treatment of breaking dormancy, determining optimal harvest matunty indices. Seed collection
methods, sced processing, extraction, drawing, cleaning, grading, treating. bagging, levelling and
storage. Storage of Orthodox, recalcitrant sceds and fumigation and seed trewtment Seed
cryopreservation, quality testing, purity, viability, moisture, vigor and seed certification. Quality
seed production technology- seed orchard, seed production area, sclection of seed tree, plus tree and
elite tree. Seed certification agencies.

Forest nursery; nursery operations, Use of growth regulators; mulching, hardening of plants m
nurserics. Propagation methodds, Mist chamber, greenhouses, glasshouses, poly-houses, nursery tools
and implements. Uses of manures and bio fertilizers.

Practical i
Identification of sced tree specics, seed collection, seed treatment, seed maturity test, germination
test, dormancy testing, seed vigor and storage techniques, vigit 1o sced production areas and seed
orchards, Nursery Rocord Management, Basics of Propagation; sexual and asexual methods;
Nursery techniques. Hardening of plants in nurseries. Insect/pest/disease control in nurscry. Study of
nursery tools.

Suggested Readings:

I. Ram Pmsad and A K Kandys (1995), Handling of Forestry seeds in India, Natraj Publication,
Dehradun

2, PK. Agrawal and M Dadlani (1987). Techniques in seed science and technology, South Asian
Publishers, Delhi

3. RL. Agrawal (1956). Seed Technology, Oxford and IBM Publishing Co., New Delhi
M.P. Nema, M P (1987). Principle of Seed Certification and Technology, Elite Publishers
5. Renago Devi, J NV Manumani (2011). A handbook of sced testing, Agrivos publication

Course Outcomes:
COI: Students will get the in-depth knowledge about seeds of forest tree and method to maintain
viability.
CO2: Students will get knowledge about sead, sead developments, types of seed, seed viability, seed
treatment, dormancy, sced testing cte,
CO3: Students development for sced certification and handling and trading.
Course Outcomes and their mapping with Program Outcomes:

P PO PS5O
PO1 | PO2 | PO3 | PO4 | POS | POG6 | POT | POS | PSOI | PSO2 | PSO3 | PSO4
col 3 3 2 1 2 2 2 3 3 3 3 3

L g O,
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[coz| 3 | 3 [ 2 | 2 2 2 3 3 3 3 3
b— 4 —— — - = ——
co3 | 3 3 2 3 2 2 2 3 3 3 3 3

Weightage: 1-Sightly;2-Moderately;3-Strongly

PAPER-I1: FOREST MANAGEMENT (Major- 06) CR: 4+1
 Sub Code L ah r Duration 1A ESE ESE(P) Total Credits
3
iy 4 . | 6 hours 30 70 100 200 5
FOUDTP2
Objectives:

1. To provide knowledge about forest management for sustainable growth,
2. To provide knowledge sbout growth and yield models, silviculture system in different land use
patterns.
3. The students will be able o understand community and joint forest management practices,
4. To develop and evaluate management plans tn forestry and its allied subject for students.
Theory
Defininon and scope of forest management. Principles and Peculiaritics of forest management.
Objects and purpose of management. Forest management and administrative units, felling cycle,
cutting secthion, Sustaimed yicld; managemen! and administrative units, Rotations, Normal forest,
Estimacion of growing stock and increment, CAl ~MALI relationship, Yield regulation, Working
Plan- deiimtion, objects and necessity, preparetion of working plan. Joint forest management
concept and methodnlogy Cniteria and Indicator for sustmnable forest management. Silvicultural
systermm, Clear felling. shelterwood, cappice. Selection system.
Practical
Visit 1o farest deparimient to observe working procedures. Study of working plans of the forests.
Learming of prepasution of working plan for one of the arca. Estimation of MAI and CAl, Fixaton
of mtation for speaes. Perform a survey of forest aren & chalk out a plan for silviculture
management. Drawing of silvicultural treatment map. Case study of JFM,
Suggested Readings:
1. Champman, G.W. and Allan, T.G, (1978) Establishment Techniques for Forest Plantation F.A.Q
Forestry Paper No 8. F.A.O Rome
2. David M. Smith. (1989) The Practice of silviculture, IBD Educational Pvt. Ltd. Dehradun, India
3, 1 B Lal (2007). Forest Management: Classical Approach and Current Imperatives, Natraj publishers,
Dehrn Dun,
4. Jervam, M, R, K., (2005), A text Baok on Forest Management, CBS Publishing.
3. Khamna, 1, S, (1984) Principles and Practice of Silviculture, Khanna Bhandu, Dehra Dun. P. 476,

\ n® . DA,

New Course Introduced Criteria - 1(1.2.1)


Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight


9.

aila ReaffeEea

WEw 200%. 2% Frie wite St o)

r, RS - 495000 (B71)

Guru Ghasidas Vishwavidyalaya
AL Tty Tt hed by e e s A 009 K 35 1009)
Koni, Bilaspur - 495009 (C.G.)

Negi, S. S., Forest Management in India.

Osmaston, F.C. Management of Forests, (1984) IBD Publicstion, Dehradun

Ram Prakash and LS. Khanna (1991) Theory and Practice of Silvicultural systems. Intemational
Book Distributors, Dehra Dun.

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

Course Outcomes:

CO1: Students will develop knowledge about recent advances in forest management.

CO2: Students will learn sbout estimation of forest tree volume, gender participation in forest
management, community resources and joint forest management.

CO3: Students will develop how to develop and evaluate management plans in forestry.

Course Outcomes and their mapping with Program Outcomes:

co PO PSO
PO1 | PO2 | PO3 | PO4 | POS | PO6 | POT | POS | PSO1 | PSO2 | PSO3 | PSO4
Col 2 1 2 1 2 3 3 3 3
co2 1 2 1 2 3 3 3 3
co3 3 3 2 3 2 | 2 3 k} 3 3

Weightage:1-Sightly:2-Moderately;3-Strongly

PAPER-III: FOREST ECOLOGY AND ECOSYSTEM ANALYSIS (Major-07)  CR: 3+1

Sub Code L x | Duration IA ESE ESE(P) Total Credits
gl 3 - 1 5 hours 30 70 100 200 4
FOUDTP3
Objectives:
1. To develop knowledge about ccological aspects of forest resource and biodiversity conservation,
2. To develop skill on conducting biodiversity survey.
3. The student will be able to understand ecological principies and concepts including forest structure
and function of ecasystem
4. To develop knowledge about biodiversity conservation (ln-gitu and ex-situ) approaches for high
coasystem service
5. To address the causes of land and forest degradation and deterioration and restorative
technologies,
6.

Development of ability to evaluate the site quality of different types of waste and degraded
forest

L PP
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Theary

Concept of ecology, commumty and population ccology, ecosystem structure and function, types of
ecosystems, energy flow i ccosystenm, food chain, food web, ecological pyramids, forest
Liediversity and its conservavon, diversity indices (alpha, beta, pimma), Forest productivity,
bilomess of trees, concepl of succession, Nutrient cyeling and dynamics in forest coosysienm, organic
matier decomposition, nuirient conservation strategics in forest.

Loncept af global change ecology, major global change issucs (mncreasing atmospheric CO,
concentmtion, land use change), Climate change, carbon credit, carbon tradding, fluxes und
cransfoamitions, major impacts of global ecological changes on farests, CBD, IPCC. UNFCC, (CID) A

Kyoto Protacol, Paris agrecinent,

Practical

Determine the community suvcture of a forest stand, Biodiversity assessment- Frequency, density,
VI, Shunnon-Weiner index, Simpson index, litter ascenmulation/decomposition detemmination in
forest stend. Caleulation of carbon sequestration, biomass of tree species, Use of online tools for
Biodhverity/Carbon ussessment.

Suggested Readings:

2

A

O,

EF. Ocdum {1983). Basic Ecology. Suunders Colicge Publishing, Holt Saunders, Japan, =
Ashok Malik (2008) Dynamics of forest ecosystems, Today and Tomorrow publishers, New Delhi.
LS. Sinph. 8. P. Singh.. S, R Gupta (2014). Ecology, Environmental Science and Conservation. S.
Chund publication,

Krebs. C.1. (2016), Ecology, Pearson Educatien Inc.

JW. Domn and AL lones (1996). Methods of Assessing Soil Quality. Soil Science Society of
America, Madison,

D.J Greenland and | Szaboles (1994). Soil Resilience und Sustnimable Land Use. CABL.

J. Schgal J and LP, Abrol (1994). Soil Degradation in India - Status and Impact. Oxford & IBH.
Ferry, DA, Oren, R und Han, S.C. (2008). Forest Ecosysterns (2nd edition) The John Hopkins
Univessity press, Baltimore

Course Outcomes:

CO1: Students will develop in-depth knowledge about forest resource and biological diversity.
CO2: Students will lcam the analytical measurcment of floral and faunal diversity,
CO3: The student will be able to understand the different methods of biodiversity conservation

method (In-gite and ox-site) and management plan.

CO4: Student will enhunce knowledge on assessing site quality, causes of forest degradation, and
deterioration.

Course Outconex and their mapping with Program Outcomes:

FO g = PO PSO
PO1 | PO2 | PO3 [ PO4 [ POS | POG | PO7 | POR | 7501 | PSO2 | PSO3 | PSO4

\ g 2R N
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co1 3 1 2 1 3 3 3 k) 3 3 3
CO2 3 1 2 1 3 A 3 3 3 3 3
Co3 | 3 1 2 3 3 3 3 3 3 3 3
CO4 3 1 2 3 3 S 3 3 3 3 3
Weightage 1-Sightly;2-Moderately;3-Strongly
PAPER-1V: MINOR PAPER (Minor-(4) CR:3+1
Drawn From the Unsversity pool

PAPER-V: ABILITY ENHANCEMENT COURSE (AEC-04) CR:2
Drawn From the University pool <

SEMESTER -V
PAPER-I: Application of RS & GIS in Forest and Watershed Management (Major- 08) CR:
4+1
Sub Code L ) 3 | Duration 1A ESE ESE(F) Total Credits
OUETL!
F 4 - 1 6 hours 30 70 100 200 5
OUETP1
Objectives:

1. To give exposure to the students on Remote Sensing and GIS in Forest and watershed
bydrology and their mamagement for sustainable development.

2. To provide knowledge related to forest vegetation and the restoration of the riverine
ccosystem through RS & GIS.

3, To enable students to develop expertise for the implementation of integruted forested
watershed projects through satellite remote sensing,

4. To develop the skills of students by equipping practical exposure to forest and watershed
planning, management, and conservition works.
Theory

Remote sensing — definition, concept and principles, EM Radiation and EM Spectrum, Interaction of
EMR with atmosphere and earth's surface, Platforms, Sensors, Satellites, and their characteristics -
geostationary and sun-synchronous, Concept of the resolution, Optical mechanical scanners, image
interpretation techniques, Remote sensing data produets, and thelr procurement, Introduction to GIS
— definition, concept, components, Spanal data analysis, Geotagging, Role of RS and GIS in
forestry, Vegetation indices, Forest cover mapping through RS and GIS, Remote Sensing
application in forest cover change detection, Biodiversity studies using RS und GIS, Basic concept
of water resources: hydrological cycle, Darcy’s law, Issucs in water resources development,
management, and utilization, Types of aquifers, aquiclude, aquitard and aquifuge and location of

L s DA,

- 7!\—4'0 \ W’) ‘.L)
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aquifers. Drainage mapping, Watershed minagement- introduction, philosophy and concept and role
of remote sensing in watershed conservation, planning and management, Watershed chasracterization
and apping, Ground truth collection.

Practical;

Study ol satcihite nnages, und marking reference system, Visual interpretation of satellite INARES,
Study of SOI wpogriphic sheets, Base map preparation, Hardling of GPS, data collection and
Integration of GPS dua, drainage map preparation, LULC and forest vegetation map preparation,
ground truthing of the data in the field.

Suggested Readings:

Lo ]

4.

S. K. Danta (1955). Soil Conservation and Land Management. International Book Distributors,
Dehrudun

R. Swesh (2006), Soil and Water Conservation Engineering. R Standard Publishers Distributars,
Delh

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

B, Venkateswarlu, Mohammed Osman, M.V, Padmanabhan, K, Kareemulla, P.K. Mishru, G.R.
Korwar and K.V, Ruo (2013), Fiekd Manual on Watershed Management. CRIDA, Hyderabad

G, Das (2008), Hydrology and Soil Conservation Engineering: Including Watershed Management,
Prentice-Hall of India Learning Pyt. Lid., New Delhi. _

V.V, Dhruva Narayana, G. Sastry and U.S. Pamaik (1997). Watershed Management. ICAR, New
Delh.

Tideman, EM  (1996), Watershed Management: Guidelines for Indian Conditions., Omega
Scientific Publishers, New Delhi,

Course Outcomes:

COI: Students will gain knowledge about regional, national and global watersheds and its management

action plan, wiler and soil conservation efforts.

€OZ: The technical knowledge related to the restorution of river and its sustainable management of

resources,

CO3: Swdents will gel expertise knowledge and skill related to the implementation of integrated

watershed projeces

Course Outcomes and their mapping with Program Outeomes:

cO ro PSO

PO1 | PO2 | PO3 [ PO4 [ POS [PO6 | PO7 | POS | PSOT | PSO2 TPS03 PSO4
co1 | 3 ] 2 I 2 2 | 3 3 3 3 3 3
€Oz | 3 | 7 [ 32 I 2 2 3 3 3 3
co3 | 3 3 2 | 3 | 2 2 3 3 3 3 3 3

Weightage: 1-Sightly; Z-Modeulely;s-Strougly

k I /Sy - ®€/
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PAPER-I1: WOOD SCIENCE AND TECHNOLOGY (Major-09) CR:4+1
Sub Code L T P Duration IA ESE ESE(P) Totsl Credits
FOUETL2
B - 1 6 hours 30 70 100 200 5
FOUETP2
Objectives:
. To acquaint with the physical and characteristics and strength propertics of wood,
2. The course enahles the students to deal with wood identification, degrading agents and wood
moisture,
3. To gnin knowledge about wood preservation techniques and technology for making enginecred
woods.
4. To gain knowledge about different scasoning method of wood,

Theory

Introduction to Wood, Wood formation, Wood propertics- anatomical snd physical features of
wood. Electrical, thermal and acoustic properties of wood. Mechanical properties of wood; natural
characteristics affecting mechanical properties of wood, Suitability of wood for various uses,
Extractives in wood. Wood water relations, seasoning of Wood, Classification of timbers based on
duorability. Defects of timber- natural and scasoning defects, bio-deterioration of wood, wood
preservation; Wood machining, Dimensional stabilization of wood. Enginecered wood: Composite

wood, Plyweod, Particle board, Laminated wood, Block board, Fiber board manufacture and utility.
Wood certification.

Practical

Wood physical and chemical propertics, Micioscopic and macroscopic features of wood,
Determination of moisture content and shrinkage of different wood specics. Determination of wood
density, bending properties of various wood species. Analysis of wood deteriomation, treatment of
wouod with different preservatives. Procedures for ficld identification of timbers. Visit to Saw mill
and wood workshops to know the machinery and equipments, storage, various sawn forms

Suggested Readings:

I,
2.
3.

Ancnymous {1976). Indian forest utilization. Volume 1 and IT ICFRE Publication, Dehradun,
T. Mehta (1981). A Handbook of Forest Utilization. Periodical Expert Book Agency, Delhi.

K.R. Rao and K. B.S, Juncja (1992). Ficld ideatification of 30 imporant timbers of India. ICFRE
Publication, Dehradun.

L.C. Sharma (1977), Development of forests and forest based industrics, Bishen Singh and

Mahendma Pal Singh Publication, New Delhi
A . (A
L g - w? d/’) ﬂA] / 3

New Course Introduced Criteria - 1(1.2.1)



Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight


Guru Ghasidas Vishwavidyalaya
AL Tty Tt hed by e e s A 009 K 35 1009)
Koni, Bilaspur - 495009 (C.G.)

3. Terry Porter (2006). Wood Identification and Use. Guide Master Craftman publications.
G S. Hill Callum (2006). Wood modification: Chemical thermal and other process, Today and

Temorrow publishers.

Course OQutecomes;
CO1: Students will learn about detail physical charscteristics and strength of wood.
CO2: The students will have practical knowledge about wood identification, wood degradation and
protective measures for long term uses,
€O3: Students will Jeurn shout wood preservation techniques, seasoning methods and technology for
muking engineered woods,
Course Outcomes and their mapping with Program Outcomes:
O ro PSO

| PO1 [ 102 [PO3 | PD4 [POS [ POs | PO7 | POS | PSOT | PSO2 TPSO3 | PS04
o1 | 3 | 1 2 | 2 ] 2 3 3 3 3 3
Coz 3 I 2 | 1 2 I 2 k! 3 3 3 3
co3x | 5 I 2 3 2 1 2 3 3 3 3 3
co4 | 3 ] 2 3 2 1 2 3 3 3 3 3

Welghtage:1-Sightly:2-Moderately;3-Strongly

PAPER-III: FOREST RESOURCE MANAGEMENT AND ECONOMICS (Major-10)

CR: d4+1
Sub Code | 1. T ” Duration | IA ESE ESE(P) | Total | Credits
‘OUETL2
q - 1 6 }
FE—— hours 3 70 100 200 5
Objectives:
L. To know the basic elements ol forest economics for income generation.
2. To the students will be able to gather knowledge on basic economic principles.,
3. Todevelop the concept of production forestry und demand, supply pattern of forest products
4. To provide wider vision refated to price and income elasticity in forestry.
Theory

'3

New Course Introduced
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Basic concept of economics, Nature and scope of economics and its relationship with other scicnces.
Types of goods, Concept and types of demand, law of demand, measures of demand clasticity,
Concept and types of supply, law of supply, measures of supply clasticity, Types and theory of
utitity, Diminishing law of utility, equi-marginal utility and Hicks-Allen approach for determinung
consumer equilibrium, Concept of revenue, Factors of production, their definition and
characteristics, Law of diminishing marginal returns. Application of microeconomics in solving
forest resource problems. Emphasis on forest products demand and supply analysis. Forest land
valustion. Quantification and valuation of NTFPs. Market - its classification and price
determination under different market situations. Market of various forest products marketing of
NTFPs, MSP of Forest produces in India and Chhattisgarh, E-marketing, Marginal productivity
theory, risk talking and uncertainty bearing theoties of profit. Nutional income and its concepts.
Concepts and types of inflation. Finance carbon forestry, Carbon Credits.

Practical
Estimation of demand elasticity with respect to price and income. Estimation of Supply elasticity
with respect to price and income. Utility measurement- total utility, margingl utility and average
utility. Revenue measurement- total revenue, marginal revenue and average revenue. Market
classification- visits to different markets of Forest based products. Price determination under
different market conditions

Suggested Readings:

I. Edwin S, Mills (1975) Economic Analysis of Environmental Problems, New York: Cofumbia
University Press

2. Fisher, A.C (1979) Resource and Environmental Economics. New York: John Wiley & Sons.

3. Nautiyal, ). C., (2011), Forest Economics, Principle and Applications, Natra] Publishers, Dehradun,
New Delhi,

4. Orris C. Herfindah) (1969) Notural Resource Information for Economic Development. Baltimora:
The Johns Hopkins University Press

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

6. Subba S Reddy (2012) Agricultural Economics. Oxford and IBH publishers.

7. Girish B Shahapurmath, S. S, Inamati. (2020), Marketing and Trade of Forest Produce, ISBN:
9789388020671, Satish Serial Publishing House
Couarse Qutcomes:

CO1: Students will get knowledge about the implementation of economies in forestry and its allied
subjects.

CO2: The students will be able to know about the demand and supply of forest based industries and its

. it R

k
Criteria - 1(1.2.1)
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CO3: The subject knowdedue will help the students for further curcer development.

Course Outcomes and their mapping with Program Outcomes:

{'co = ro PSO
[ PO1 | PO2 | PO3 [PO4 [ POS [ PO6 | POT | PO8 | PSOT | PSO2 | PSO3 | PSOI
co1 | 3 3 T I Y | 3 | 3 3 3 3 3 3
coz | 3 3 3 | 3 3 3 3 3 3 3 3
CcO3 3 1 3 3 3 3 3 3 3 3 ] 3
Co4 | 3 3 A 3 3 3 3 3 3 3 3
Weiphtage 1-Sightly;2-Moderately:3-Strongly
PAPER-IV: MINOR PAPER (Minor- 05) CR: 3 +1
Drawn From the University pool
PAPER-V: INTERNSHIP (INT- 01) CR: 2
SEMESTER - VI
PAPER-i: FOREST PROTECTION . (Major-11) CR:4+1
Sub Code | L T [ P | Durntion A ESE ESE(P) | Total | Credits
S D | 61 30 70 100 200 5
FO | - | ours
A
Objectives:

1. To provide knowledge shoul forest profection, disease and insect pest of forest nursery, plantation
and natuml foress.

2. To guide studonts on integrated approaches of pest control and plant bealth,

3. To equip students on modern systems of forest protection and constituents of chemicals

Theary

Concept of forest protection, forest Pathology, Discase & Koch's postulates. Discase cycle,
Biodewadation of wood: Heurt rots: important fungal diseases of seedlings in forest nursery, lorest
diebuck, Role of myconhizs in tree health, Factors ufTecting forest health; grazing & browsing,
adverse climatc factors, weeds and other invasive species, Forest Entomology, Insect-plant
relationship, population dvaamics of forest mseets, Major diseases of forest trees- Teak, Sal, Siss00,

A o Bp

Criteria - 1(1.2.1)
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Bamboo ctc., Inscct classification groups, Insect pests of Commercially important tree specics.
Principles and Methods of Pest Management: Chemical control; Biological control of insect pests
and discases of forest trees. Integrated Pest Management. Forest fire (History, types, main causcs,
prevention and control), Evaluation of losses due to farest fire, Forest fire monitoring system.

PRACTICAL
Identification of discases of forest nursery seedlings, Collection, identification and prescrvation of
disease specimens of focest irees, Microscopic observations of pathogens, Culturing of major
pathopens, Collection and preservation of forest insccts, plant protection equipments, Preparation of
herbarium of forest weeds, Laboratory tests for estimating decay resistance in wood, Extraction of
spores of arbuscular mycorrhizal fungi from soil, Isolation und identification of fumgal flora in
decayed wood. Use of fungicides and pesticides for disease ceatrol

Suggested Readings:
I. Bakshi, BK (1976) Forest Pathology. Principles and Practices in Forestry. Controller of
Publications, New Delhi.

2. Beesom, C.F.C. (194]) Forest Insects of India, The Ecology and Control of the diseases.
International book distributers, Dehra Dun.

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

USA.

Gupta, V.K. and N.K. Sharma. (1988). Tree Protection. Indian Society of Tree Scientists, Solan.

John Saw Boyee, (2015), Forest pathology, Agriborti Press.

Khanna, 1.S. (1984) Forest Protection, Khanna Bandhu, Dehra Dun.

Paul D Menan (2003) Tree and disease concept. Prentice hall Inc.

Satha ‘T V (2009) A texthook of forest entomolegy. Today and tomorrow publishers.

9. Sathe, T.V., (2016), Forest Entomology, Daya Publishing House, New Delhi.
Course Outcomes:

M

CO1: Students will learn about forest tree diseages, insect and pest.

CO2: Students will be able to identify pest and disease in nursery, plantation and forest and suggest
control measures.

CO3: Students will enable to recommend different chemicals and measures for discase control and forest

species growth and development,

Course Outcomes and thelr mapping with Program Outcomes:
CcoO ro PSO

PO1 | POz | PO3 | PO4 | POS | PO6 | PO7 | POR | PSO1 | PSO2 | PSO3 | PSO4
col 3 3 3 3 2 - 2 3 3 3 3 3
coz2 3 3 3 3 2 - 2 3 3 3 3 3

M 07
R _I,-‘zs - o
[}\ L / 1
New Course Introduced
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COi

3 3 ]";i_[ 3 | 2 . 2 3 3 3 3 3

© Weiphtage: 1-Sightly;2-Moderately; 3-Strongly

PAPER-II: AGROFORESTRY AND TREE OUTSIDE FOREST (Msjor- 12) CR: 4+ 1

Sub Code L T | P | Duration A ESE ESE(F) | Total | Credits
R, 4 . | 6 bours 30 70 100 200 5
FOUFTP?2
Objectives:

2,

i

Theory

To provide knowledge about status of agroforestry and tree outside forests,

Ta develop student’s Compeleacies on tree based farming, and carbon monetization to farmers,

To understand the potential arcas for outside forest planations, commercial forestry and tree crop
mieraction,

To develop understanding on carbon sequestration potential of traditional and modem ngroforesiry

SVElems.

Definition and concepts of Agroforestry; Classification of ngroforestry systems, Benefits and
constrains of aproforestry, Aproforestry practices and systems in different agmclitmtic';znocs of
India, Shifling cultivation, Taungys, Homegarden, Alley cropping, Plantation crop combinations,
Traditional/Commercial agrolorestry systems, Characteristics of sgroforestry trees; M1Ps, Tree-
Crop Interactinns, Concept of allelopathy and its urpact on agroforestry. Tree architecture and
Canopy management. Biomuss production: Carbon sequestration potential in agroforestry. Critenis
of an ideal agraforestry desion, productivity, sustainability and adoptability, Diagnosis smd Design
(D&ED) methodology. Economic analysis of agroforestry systom, Agroforestry ressarch and
development; Goals, objectives and strategies, Tree outside forests, social forestry, farm forestry,
urban forestry, Wood lot, oxy-van, industrial plantations,

Practical

Visit o agroforcsiry sees to study different Tree-crop combinations, Structura! analysis and plant
composition in different azoforestry systems, Tree characterization for agroforestry, Economic
evalustion of agroforestry sysiems, Field exercise on plot demonstration showing root distribution of
different plants. ldentification, charnctenization and caleulation of manures and fertilizers. Canopy
measurement and light mtereepton, Estimation of Biomass and carbon sequestration.

Suggested Readings:

Rane, Leater, (2016), Agiolurestry, Syrawood Publishing House, New York.

A PI X B>

- P
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9.

Chundawat D S and Gautam S K (2010) Textbook of agroforestry. Oxford and IBH publishing co
prt. Lid,

Dwivedi, A.P. (2012}, Agroforestry, Principle and Practice, Oxford & IBH Publishing Company,
New Delhi,

Khosla, PK. and Kharana, D.K. (1987) Agroforestry for rural needs. Vol. 1 and 11, ISTS, Solan,
H.P,

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

Ong, CK. and Huxley, PK. (1996) Tree crop internctions — A physiological approach. ICRAF,
Kenya. 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
series. The Parthenon Publishing Group. 424 p,

Sen Sarma, P.K. and Jha, LK. (1993) Agroforestry, Indian Perspectives. Ashish Publishers, Delbi.

10. Chandm KK and Rajesh Kumar (2022) Forestry Practicals. A complete practical solutions for

students. Scientific Publishers, Jodhpur, lndia.

Course Outcomes:

CO1: Students will get information on current scenario of agroforestry and tree outside forests.
CO2: Student’s will develop competencies on tree based farming and managements.

CO3: Students will be able to identify the potential arcas for plantations and carbon sequestration
calculation.

CO4: Students will be able to cstimate the demand and requirement related to timer and non-wood

forests products for its industrial applicatioa.

Course Outcomes and their mapping with Program Outcomes:

co PO PSO

PO1 | POZ | PO3 | PO4 | POS | POG | PO7 | POS | PSO1 | PSO2 | PSO3 | PSO4
col | 3 1 3 [ 3 2 3 3 3 3 3 3
coz | 3 1 3 1 3 2 3 3 3 3 3 2 ]
co3 | 3 1 3 3 3 2 3 3 3 3 3 3
co4 | 3 1 3 3 3 2 3 3 3 3 3 3

Weightage:1-Sightly;2-Moderately;3-Strongly

PAPER-III: FOREST PRODUCTS AND FOREST BASED INDUSTRIES (Major-13)
CR:4+1

[SubCodc l L [ T 1 P Duration 1A ] ESE ESE(P)[ Total | Credits

-
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- l 6 hours 30 70 100 200 5

Objectives:
1. Students understanding and knowledge on various non-wood forest products and its value addition
To give the knowledge about forest and tribal relationship, indigenous knowledge system,
To analyze different forest products, value addition and their impact on tribal economy and
livelibood.
4. The course will equip the student’s employability to wood and forest-based industries.
Theory
Major and Minor forest products of India and Chhattisgarh; NTFP products- Dye, Tannins, Gums,
Resin, essential oils, lac, shellac, kutch and katha, medicinal and aromatic plants, bamboo and Cane,
tassar, silk, honey, tendu leaves, mahua, triphala etc., Methods of survey, classification, collection,
processing snd utilization of NTFPs. Value addition, Trade and marketing of NTFP; Policy and
legal issues. NMPB, MPCA | Bamboo mission
Status of wood production in India, Logging and extraction techniques, transportation, storage and
sale. Major wood and forest- based industrics, contribution to Indian economy, Paper and Pulp,
Plywood, Match box, Sports goods ete.
Practical
NTFP collection and documentation, Visit to nearby wood-based industries, Tendu leaf plucking,
bundling and drving, Extraction and distiilation of essential oils, Identification of medicinal and
aromatic plants, Identification of various plants and animals based NTFPs. NTFP and livelihood
analysis in nearby villages. Silk producton, lac production ete., Different types of enginerred wood.
Suggested Readings:
I. Ashok Ranjan Basu& S. Nijhavan (1985) Tribal Development Administration in India, Mittal
publications,
2. CM. Cottan (1996) Ethno botany: Principles &Applications. Jhon Wiley and sons Lid.
3. Dwived:, AP, (1993) Forests - the non-wood resources. International Book Distributor, Dehradun,
3582 p.
4. Mehta T (2012) A handbook of forest utilization. Today and Tomorrow publishers.
5. Taank P (2010) Forest product and their utilization. Today and Tomorrow publishers,
6. V.P. Agrawal (2002) Forest in India, Oxford and TBH publishers,
Vinod M, Mhaiske, Vinayak K Patila and Satish § Narkhede (2016). Forest Tribology and
Anthropology. Scientific Publishers, Dethi.
Course Outcomes;
CO1: Students will leam about non-wood forest products and their utilization aspects,

(.\ . P 3}. - M MV
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CO2: Students will know that how tribal and local community wtilizes the forest resources using
indigenous knowledge.

CO3: Students will develop in-depth knowledge about miajor forest products and tribal economy and
livelihood.

CO4: The stedents will improve the employability to industrics.

Course Outcomes and their mapping with Program Outcomes:

co PO PSO
POL1 | PO2 | PO3 | PO4 | POS | POS | POT | POB | PSO1 | PSO2 | PSO3 | PSO4
co1 3 2 2 1 2 1 2 3 3 3 3 3
COo2 3 2 2 1 2 1 2 3 3 3 3 3
cO3 3 2 2 3 2 1 2 3 3 3 3 3
CcO4 3 2 2 3 2 1 2 i 3 3 3 3
Weightage:1-Sightly;2-Moderately;3-Strongly
PAPER -V: MINOR PAPER (Minor- 06) CR:3+1

Drawn From the University pool

A

AN
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SEMESTER - VII
PAPER-1: WILDLIFE MANAGEMENT AND ECO DEVELOPMENT (Major-14)
CR: 441

Sub Code L T P Duration 1A ESE ESE(P") Total Credits
" FOI L1
Ty 4 - | 6 hours 30 70 100 200 5
FOUGTPI :
Objectives:

1. To give tho understanding about faunal diversity and strategies of conservation of wildlife,

2. To give the understanding basic knowledge of wildlife classification, identification, wildlife census
methods.
Management and conservation of wikdlife resource of the country as a holistic approach.

4. To give the understanding about man and wildlife conflict

Theory
Biodiversily and Wildlife, Principles of wildlife management, animal-habitat studies, conservation
bivlogy, management of animal communities, habitat mansgement. Conscrvation ethics- Delinition,
values, sign end symptoms. Wildlife Management Plan, Wildlife bebavior studies, Human-Wildlife
conflict, Wildlife census; Captive wildlife; Captive breeding for conservation. Central Zoo
Authority of Indin, Wildlife (Protection) Act, 1972; Conservation strategy and life support systems,
protected arca nctwork, agencies for conservation of Wildlife, human dimension, wildlife in
managed forests; Wildlife corridor. Eco development in support of conservation & protected arca
management, animal habitat studics, Scope of eco development, thrust areas in eco development,
planning and implementation; Eco development: Macro and micro planning, Case studies

Practical
Identification of Birds and Butterflies in the campus, Ficld Visits and Field Excrcises, Pug mark
identification, Wildlife habitat study, Wildlife census, Wildlife Rescue techniques, Case studies
related to man-animal conflicl, babitat development and biodiversity conservation, Visit to
biosphere reserve, sanctuaries, national parks, Zoo, safar, ctc,

Suggested Resdings:

Balakvishnan, M., (2016), Wildlife Ecology and Conservation, Scientific Publication,

Dwivedi A P (2009). Managing wildlife of India. International Book Distributors, Dehradun, India.

Karanth K. Ullas (2017), Wildlife Population, Nataraj Publications.

Rajesh Gopal (1992). Fundamentals of wildlife management. Justice Home, Allahabad, Indin,

\ o R (W3
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3, Robert, AW, (1979]). The ecolegy and evolution of animal behavior. Good Year Pub. Co.
California, U.S.A,
6. Rober, GH. (1978). Wildlife management. W.H. Freeman and Co., San Francisco, US.A.
7. Singh S K (2009). Textbook of wildlife management. Today and Tomorrow publishers.
Course Outcomes:
CO1: Stedent will gain knowledge of faunal diversity of different bio-geographical zones.
CO2: Student will able to identify wildlife (mammals, reptiles, amphibian, avian and insects) in their
natural habirat,
CO3: Students will lzam about management and conservation of protective and natural habitat,
CO4: Students will leam sbout man and wildlife conflict and also help in solving the related issues,
Course Outcomes and their mapplog with Program Outcomes:

co ro rso

PO1 | PO2 | PO3 | PO4 | POS | PO6 | POT | POS8 | PSO1 | PSO2 | PSO3 | PSO4
co1 3 2 2 I 2 2 3 3 i 3 3 i
co2 K 3 3 I 2 2 3 3 3 3 3 3
Co3 3 2 2 3 2 2 3 3 3 3 3 3
Co4 3 2 2 3 2 2 3 3 3 3 3 3

Weightage:1-Sightly;2-Moderately;3-Strongly

PAPER- II: WORLD FORESTRY, URBAN FORESTRY AND COMMUNITY FORESTRY

(Major- 15) CR: 4+1
Sub Code L T P PDuration IA ESE ESE(P) Total Credits
FOUGTL2
4 - ] 6 bours 30 70 100 200 5
FOUGTP2
Objectives:

1. Toumderstand the world forest distribution and vegetation structure.

2. Planning, establishment, and management of urban forests for wellbeing of urban environment.

3, Toidentfy forest species for suitable place of planting, gardening, avenue plantations for green and
smart city concepts.

4. Todevelop important strategies related urban landscaping and pollution free city.

Theory i | _ W@;\,/

N -
N>
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World forestry and their geographical dassification. Forest resources and Forestry proctices in
different regions of the world. Recent trends in Forestry

National Forestry Organizations. Urban forestry- concept, history, component and functions of

Urban Forestry, Tree Hazard Assessment in smart ¢ity Street,

Valuation, Urban Wildland Interface, Species sclection for urban forestry, planning  and

implementation, Temmce gardening. Miyawaki plantation. Community forestry-concopl, history,
component and functions,

linkage between community forestry and paturnl resources management,

forest societies, interactions between farests and people, imporiance of forests in traditional farming

systems, people’s movements in forest comservation, community mani

development in the world. International and

ronds and parks tree invenlories and

gement and sustainable
livelihood srategies, ecotourism and community development.

Practical
Plot the different biomes of the woeld 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,

Indiz and South Bast Asia. Plot the different hat spots of India on a map. Study of ditferent hot spots

of the world, Identification of various types of forest troe specics found in wrban environment. Tree
hazards assessment through different methods. Species selection for urban forestry, Study the role of
commumnity i ecot

ourism  Study of sacred groves. Ecosystem services of Urban/community
forestry.

sSuggested Readings: v

1. Makom Fisher (1999). Urban foressry: planning and management, Syrawood publication house.

2. V.K. Prubhakar (2000). Foresiry and forest resources. Anmol Publication, New Dellu
3§ S Negi (1989). Urban and recreational foresury. International book distributors, Dehradun,
4, S S Negi(2003). Manual of forestry. Bishensingh, Mahendra Pal Singh, Dehradun.
5. Vyus GPD. 1999, Community Forestry, Agrobios
Counrse Outcomes:

CO1: Students will leam about the forest/ green belt establishment and management of urban areas,
CO2: Students enable to identify approprigie trec species for urban greening and urban forestry.
CO3: Students will be equipped to serve as urban landscaping and urban planner.

CO4: Students will get practical exposure on developing groen belt, parks and oxyzones for urban
management.

Course Outcomes and thelr mapping with Program Outcomes:

co PO P50

FO1 | PO2 | PO3 | PO4 | POS | POS | POT FO8 | PSO1 | PSO2 | PSO3 | PSO4
cor | 3 i 2 i 2 2 2 a 3 3 3 3
coz2 3 1 2 1 2 2 2 3 3 3 3

A
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Co3 3 1 2 3 2 2 2 3 3

Co4 3 1 2 3 2 2 2 3 3

Weightage:1-Sightly;2-Moderately;3-Strongly

PAPER-III: FOREST POLICIES, ACTS AND LEGISLATION (MAJOR-16) CR: 441

Sub Code L T P Duration 1A ESE (T) Total Credits
FOUGTL3
4 - | 6 hours 30 70 200 5
FOUGTP3
Objectives:

1. Develop awareness about different forest policies and environmental Acts,

Z. To increase students understanding on offences and penalties for forest and wildlife crimes and
authorities for appeal.

3. To provide information related to different International Conventions and acts.

Theory

Forest policy — Relevance und scope; National Forest Policy - 1894, 1952 and 1988; Genera)
principles of criminal law; Indian Panel Code, criminal procedure code; Indian evidence act applied
to forestry matters. Forest laws, Indisn Forest Act 1927, Forest Conservation Act 1980, Wildlife
Protection Act 1972. Environmental protection Act 1986, Biodiversity Act, 2002, Schedules tribes
(Recognition of forest rights), Act, 2007. Intellectunl Property Rights, Important case studies and
landmark judgments. International conventions of forestry issue. eg. Role of international treaties
like CITES, TUCN, RAMSAR, CBD etc,

Practical- Visit to Forest Departiment and study about crime against Timber and Wildlife, Case study related
to wildlife erime and Forest.

Suggested Readings:
1. W. Femandes and Kulkami (1986), Towards a new Forest Policy., Natral Publishers, Dehra Dun,
2. National Forest Policy (1988). Government of Indin Publication, Delhi.
3. Indian Forest Acts with short Notes (1975). Allahabad Law Agency, Allahabad,
4. E.Podder and Erai (2011). Forest law and policy in India. Today and Tomorrow publishers.

L g, P
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5. L.S. Khanna (2001). Wildlife (Prowetion) Act 1972 as amended upto date with commentary,
Khanna Bandu, Dehra Dun,
6. S.S. Negi (1985) Forest Law. Natraj Publication, Dehra Dun.
Course Outcome
CO1: Student will understand about the forest law and policies.
CO2: Student may contribute aware local people on forest rights and forest erimes.,

CO3: Graduates will acquire knowledge on Intemational Conventions related to Forestry and
Environment,

CO4: Student cnable o join wildlife and forest NGOs for helping wildlife crimes.
Course Outcomes and thelr mapping with Program Outcomes:

co PO PSO

PO1 | POZ | PO3 | PO4 | POS | PO6 | PO7 | POB | PSO1 | PSO2 PSO3 | PSO4
col 2 1 2 3 2 3 3 3 3 2 3 3
co2 3 | 2 3 3 3 3 3 3 3 i 3
co3 a 3 3 3 2 3 3 3 3 2 3 2
CcO4 2 3 2 3 2 3 3 2 3 2 3 2

Weightage: 1-Sightly;2-Moderately;3-Strongly
PAPER-1V: MINOR (Minor- 07) CR 3+1
Drswn From the University pool
PAPER-V: SEMINAR (SEM-01) CR: 1
Sub Code L g | Duration IA ESE (™) Total | Credits
- | - 2 hours - 100 100 1

Objective
1. Seminar will develop confidence and communication skills in to the students

Contents:

Student must present and participate in class seminar which will be conducted in the department every
week. Based on the student performance in the seminar, the score/credit will be evaluated,
Course outcomes
CO1: Student will develop their personality and skills in various aspects.
Course Outcomes and their mapping with Program Outcomes:

-

/
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co

ro PSO

POl | POZ | PO3 | PO4 | POS | PO6G | PO7 | POB | PSO1 | PSO2 | PSOA | PSO4

col

2 1 1 3 2 3 3 3 3 2 3 3

Weighlaga:l-Sl.hﬂy;!-qumlely:J-Strongly

SEMESTER — VIl
PAPER I: BIOSTATISTICS AND RESEARCH METHODOLOGY (Major-17)
CR:4+1
Sub Code L T P Duration 1A ESE (1) ESE Total | Credits
(r)
FOUHTLI
- - 1 6 houss 30 70 100 200 5

FOUHTPI

Objectives:

1. To provide knowledge about fundamentals of biostatistics and its use in forestry,

2
3
4
Theory

. Make students able to understand the daw snalysis, dats representation and tabulation.
. To develop the concept for testing hypothesis signification in practical.
. To understand relationship between two quantitative variables related to the forest,

Definition and application of statistics, types and source of dsta, classification and tabulation of
data, frequency distribution, graphical representation of data, (Bar diagram, pie charn, histogram,
frequency polygon) measures of central tendency (mean, median, mode) measures of Dispersion
{range, standard deviation, Mean deviation, Quartile deviation, varisnce, coefficient of variation),
Probability, Test of signification: basic concepts, (Z- Test, X*-Test, t-Test, F-test)), Sampling
methods. Hypothesis testing and significance; Correlation; Linear models; Correlation coeflicients:
Regressions and multiple regressions, One-way ANOVA and two ways ANOVA. Experimental
design: CRD, RBD, LSD, split plot designing and strip plot.

Practical

Handling computer-based Histogram, frequency polygon, Bar chart, pie Chart. Measures of central
tendency: Mean median and mode for raw and grouped data. Construction of frequency distribution
tablc and sts graphical represeatation. Measures of dispersion: Range, mean deviation, Quartile
deviation and stendard deviation for raw and grouped data, Paired ‘t' test, Chi-square test for

contingency tables and theoretical ratios Correlation and lincar regression. Use of statistical
software,

1 o Y

g
2an VP05
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Suggested Readings:
1. Arora P N (2003) Biostatistics. Himalayan publishers.
2. Arora. PN, and P.K. Malhan (2016), Biostatistics, Himalaya Publishing House.
1, K.Balaji, A.V.S. Raghavaiah, K.N. Jayaveera (2012), Biostatistics, LK, International Publishing
House Pvt. Ltd, New Delhi.
 Kenneth N, Berk (1998), Introductory Statistics www.amazon.com
5. Marcello Pagano and Kimberlee Gauvreau (2008) Principles of Biostatistics. Jhon and Wiley Sons
Lid, :
Course Outcomes
CO1: Students enable to exploit biostatistics in forestry and allied subjects.
C02: Students friendly worksheet using excel sheet for analysis and data interpretation using computer
based software,
CO3: Student will be efficient in dats handing and graphic, snd representation.
CO4: Subject will help in their professional development and carcer building,

Course Outcomes and thelr mapping with Program Outcomes:

o PO PSO
PO1 T POZ | PO3 | PO4 | POS | PO6 | PO7 | PO | PSO1 | PSO2 | PSO3 | PSO4
cOl 3 3 3 3 2 3 3 3 3 2 3 3
coz| 3 3 3 3 3 3 3 3 3 3 3 3
co3| 3 3 3 3 2 3 3 3 3 3 3 3
Co4| 3 3 3 3 i 3 3 3 3 3 3 3 3
Wcightage:I-Sightly;zModentoly':J-Strondy
PAPER 11: FOREST BUSINESS AND ENTREPRENEURSHIP DEVELOPMENT
(Major- 18) CR:4 +1
[ Sub Code L T P | Duration 1A | ESE (T) | ESE(P) | Total | Credits
FOUHTL2 4 ; ¢ % '
BT - bours 0 70 100 200 5
Objectives

1. To provide entrepeencurship in forestry sector and improve their communication skill.,
2. To encournge students to establish industries and start up related to forest products,

Theory
Concept of Forest Business. Forest business includes all activities from production to distnbution of forest
goods and services, Forest based industries in the world and India, production and distribution of goods and

A P SO boee % s
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services facilitates, Indian rural industries, export and import palicies relevant to Forestry sector, Venture
capital. Contract farming and joint ventures, public private partnership. Basics of Entreprencurship
Development, Concept of entreprencurship, entreprencurial and managerisl charactenstics mansging an
enterprise, motivation end entreprencurship development. Entrepreneurship development programme,
process and stages with its challenges and solution, SWOT analysis, Government schemes and incentives for
promotion of entreprencurship. Small-Scele Entreprencurship (SME) among Marginalised Groups in Indis
Social responsibility of business. Assessing overall business environment in Indian economy. Overview of
Indian social, political and economic systems and their implication for decision making by individual
entrepreneur. Globalizanon and emerging business / entrepreneunal enviromment.
Practical
Visit to local forest-based industries nearby city, Methods collection and processing of NTFP in
Chhattisgath, Analysis of import and export methods of forest-based products in Chhattisgarh end
India. SWOT analysis of Entreprencurship Development, Analysis of SME programme for the
entreprencur skill and development, Forest or wood-based industries cost benefit analysis.

Suggested Readings:

1. Irish B Shahapurmath, §. S, Inamati, (2020), Forest Business Management, ISBN: 9789388020619,
Satish Serial Publishing House

2. AS. Sandhu (2004) A Text Book of Agricultural Communication. Kalyan: publications.

3. Bilhuti Bhusan Mohanty (1962) A Handbook of Audio Visula Aids. Kitabmehal Pyvt. Ltd Allahabad.

4. G.L.Ray (2011) Extension Communication and Management. Kalyani publications.

5

. OP, Dahama& O.P, Bhatnagar (1987) Education & Communication for Development. Oxford
University Press, New Delhi,

Course Outcomes

CO1: Student exposure to different entrepreneurship related to forestry and allied sectors.

CO2: Student promotions towards establishing start-up in forestry field,

CO3: Student will be able 1o analyze marketing pattern with suitable application for forest products,
Course Outcomes and their mapping with Program Outcomes:

co PO PSO

PO1 | PO2 [PO3 [PO4 [POS [POG |PO7 |POR | PSO1 | PSO2 [ PSO3 [ PSOA4
Cco1 2 1 2 3 2 3 3 3 3 2 3
co2 3 1 2 3 3 3 3 3 3 3 > | 3
co3 | 3 3 3 3 2 3 3 3 3 2 2 1

G\,

AAVS
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PAPER 111: MINOR PAPER (Minor-08)  CR:3+1
Drawn From the University pool
PAPER IV: MINOR PAPER (Minor-09) CR: 3+1
Dmawn From the University pool
PAPER V: SEMINAR (SEM-02) CR:2
Sub Code L Y\ r Duration IA ESE (P) Total Credits
- 2 - 2 hours - 100 100 2
Objective

1. Seminar will develop confidence and communication skills in to the students
Contents:
Student must present and participate in clags seminar which will be conducted in the department every
week. Based on the student performance in the seminar, the score/credit will be evaluated.
Course outcomes
CO1: Student will develop their persossality and skills in various aspects.
Course Outeomes and their mapping with Program Outcomes:

co PO PSO

PO1 1 POz | PO3 | PO4 [ POS | PO6 | POT | POSB PSO1 | PSO2 | PSO3 | PSO4

Ccol 2 1 1 3 2 3 3 3 3 2 3 3

Weighuge:I-Sllhny;z-Moderatdy;‘.!-S(m-gty

PAPER V1: RESEARCH PROJECT/DISSERTATION CR: 12
Sub Code L T P Duration IA ESE (P) Total | Credits
FOUHDDI - - 12 12 hours - 100 100 12
Ohjective

I. To provide an opportunity to unearth new information related 1o specific topics of forestry und
motivate students to pursue further research,
Contents:

Student must condoct # Rescarch project based on some topics related to forestry which will be
submitted a8 & Dissertation, The Disscrtation will be evalusted by the external examiner based on power
point presentation, Dissertation report snd subject knowledige.

) @ >

S
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Course outcomes
CO1: Students will have the skill 10 carry out a minor research work and develop scientific writing
skills.
CO2: Students will be cxpable to perfortn dats analysis by using various statistical teols,

Course Outcomes and their mapping with Program Outcomes:

co FO PSO

PO1 | PO2 [ PO3 | PO4 | POS [POG | PO7 | POR | PSO1 | PSO3Z PSO3 | PSO4
co1l 3 3 3 3 2 3 3 3 3 3 2 2
coz 3 3 3 3 2 3 3 3 3 3 2 2

Weightsge 1 -Sightly;2-Moderately;3-Strongly
MIN ou

Minor 1- INTRODUCTION TO WILDLIFE (Credit-3+1)

| Sub Cede L T [ P | Duration TA | ESE(T) | ESE(P) [ Total | Credits
FOUAML1
FOUAMPI

3 - 1 5 hours 30 70 100 200 Rl

Course Objectives:

Understand the importance of wildlife and their conservation.

Identify and describe key wildlife species and their habitats,

Analyze the ecological interactions between wildlife and their enviromment,
Evaluate conservation challenges and strategies for wildlife protection.
Demonstrate an awareness of ethical considerations in wildlife management,

“aAuUN -

Theory

Definition, scope and importance of wildlife of India, justification of wildlife conservation, mogeographic
regions and biomes of the world, biogeographic classification of India, wildlife ecology (basic ecological
concept- food chain food web, ccological pyramid efc.), status and distribution of important wildlife species
of India (rare, endangered and threatened specics of mammals, birds, reptiles etc.), population dynamics and
factors affecting wildlife pepulation, human- wildlife conflict, threats and conservation of wildlife (In-situ
and Ex-situ conservation), agencics involved in wildlife conservation (BNHS, WWE, Indian Board for
Wildlife, CITIES, Wildlife Crime contral Bureau of India otc.)

Practical

Visit to protected area‘zoological park ete. and observe the morphological, behavioral feeding and other
activities of mammals, reptiles, Aves ete. Study about the different wildlife survey methods. Study about the
camera trepping methods. Demarcation of major hotspots of the world and India on map. Study about the
protected area of India and their major faunal diversity. Systemic study of common animal species, study of

campus faune, rapid assessment of terrestrial fauna in nearby areas of the campus and demonstration/on-site
discussion.

Suggested readings: ((Al U{&‘}/\/ @V@M
‘ Y 42
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Dwivedi A P (2009). Managing wildlife of India. Intemational Book Distributars, Dehradun, Indi
Singh S K (2009) Textbook of wildlife management. Today and 1omOrrOw publishers,

Saha. Goutam & Mazumdir, Subhendu. (2017). Wildlife Biology: An Indian Perspective,

Grewal, B. Sood, T. & Mathur, M. (2022). A Photographic Guide to the Wildlife of India, John
Beaufoy Publishing.

5, Rajesh Gopai (2011), Fundamentals of wildlifo Management, Natray Publishers,

SIWN

Course Outcomes:

COL. Smdents will be aware of the importance of wildlife and their conservation needs.
CO2. Students will be able to snalyze the ecological interactions between wildlife and their

environment.
CO3. Students will know about the varions organizations and agency involved in Wildlife
conservations.,
Minor 2- PLANTATION FORESTRY (Credit- 3+1)
Sub Code L 4y r Duration 1A ESE (T) | ESE (P) | Total | Credits
MLI
i 3 - 1 5 hours 30 70 100 200 4
FOUBMPI
Course Objectives:

|. To know about the scope of plantation in mitigating climate change effects,
2. To identify and study about the tree species used for plantations for rehabilitating degraded lands.
1. To study the management operations involved in plantation

Theory

Definition, scope and importance. Plantation forests - planting plan, plantation records, maps. Flantation
cstablishment- legal title of land, survey, site selection. Sitc preparaion - purpose and methods. Planting
layout, time of planting, planting pattern, spacing, gap filling, planting methods, direct seedling. Choice of
species on ecological aspects - afforestation of dry land, wet land, other adverse sites. Enrichument planting
nurse and cover crops. Intercultural operations. Plantation maintenance - weed control, climber cutting,
staking, singling snd pruning Thianing - definition, objectives. Effects of thinning - physiological and
mensurational, Effect of methods of thinning on siand development, Energy plantation, Climate change=
adaptation and mitigation through plantaton forestry.

Practical

Study of tools, materials and operations for establishment of plantations, site selection and site prepamtion.
Exerciscs on planting and tending. Exercises on protection of plantations. Exercises on plantation layout
Collection of data for survival and growth performance. Use of fertilizers, weedicides for plantation
management. Application of Bio-fertilizers and soil amendments in different species,

Suggested Readings

1. Plantation Forestry in India by LUNA, R K., (Intemational Book Distributors, 2008)
2. Plantation Forestry in Tropics (31d edition) by Julian Evans & John Turnbull (QUP Oxford, 2004)
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3, Texthook of Plantation Forestry by A. Balasubramanian, C.N. Hasi Prasath, S. Radhakrishnan (Jain
Brothers, 2022)

4, Plantation and Protected Areas In Sustainable Forestry by William C. Price, Naureen Rans, V.
Alaric Sample (Food Products Press U.S, 2006)

5. Nursery and Plantation Practices In Forestry (Ist Edition) by Vinod Kumar (Scientific Publisher,
2011)

6. Practice Manual on Plantation Forestry by Panksj Panwar And S, D. Blwadwaj (Scientific Publisher
Journals Department, 2006)

Course OQutcomes:

CO1, Students will Jearn about the scope of plantation in mitigating climate change.
CO2. Students will be able to identify and know sbout the tree species used for plantations for

rehabilitating degraded lands.
CO03. Students will know the cultural operations and management operstions involved i plantation
activities.
Minor 3 - EARTH CARE POLICY (Credit- 3+1)
Sub Code L G ) r Duration 1A ESE (T) | ESE | Total | Credits
9]
FOUCMLI1
3 - 1 $ hours 30 70 100 200 4
FOUCMP1
Course objectives:
1. Creating the awareness about enviroamental problems.
2. lmparting basic knowledge about the intemational environment conservation policies,
3. Developing an attitude of concern for the environment.
4. Motivating public to participate in environment protection and environment improvement.

Theory

Earth care policy, Concept and need, Historical backgroand of various International and national practice for
environmentil conservation. International agreements and policies for earth care, Ramsar Convention, stock
home convention, IPCC, Kyoto protocol, COPs, Paris Summit, CITES, CBD, Bonn convention, Maontreal
Protocol. United Nations Framework Convention on Climate Change, UNCCD, UN-REDD. Conservation
policics of The Ministry of Environment, Forest and Climate change govt. of India, NAPCC, Convention on
Biological Diversity (CBD), National Biodiversity Action Plan (NBAP), Nagar Van Udyan Scheme,
Swachh Bharat Abhiyan, Project Tiger, the National Wetland Conservation Programme (NWCP), Green
Skill Development Programme, National River Conservation Programme, Green Indin Mission, and
Nationnl Afforestation Programme, National Coastal Management Programme, National Mission on
Himalayan Studics under Climate Change Program. Acts passed by the Indian govermment: The Wildlife
(Protection) Act, 1972, The Forest Conservation Act, 1980, The Water (Prevention and Control of Pollution)

L st OPB
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Act, The Air (Prevention and Control of Pollution) Act 1982 Environment Protection Act, 1986.Functions of
the Central Pollution Control Board (CPCB) and State Pollution Control Board (SPCB).

Practical

Prepare o flashboard on recent updauon of earth care policy, Preparation of chart, poster, modcl and creative
art to sensitize different issues related to environment, Case studics of various pollutions (sir, water, soil,
noise). Carry out Swachh Bharat Abhiyan in University campus/nearby areas.

Suggested Readings

Environmental law and policy in India: cases and materials; Oxford university press

Indian environmental law: The Orient Blackswan

Eavironmentalism (PB): A Global History: Penguin

Climate solution: Hachette India

Climate and Society: Transforming the Future: Polity

6. Natural Resources: Conservation Strategies, Globalization and Politics and Sustainsble Uses: Nova
Science publisher

B ol o

Course Outcomes:

COL. Students will be aware of various environmental problems and their control measures,

CO2 Swmdents will have the knowledge about the national and internationa) environmental
conservation policies and acts to safeguard the environment,

CO3. Students will be able to motivate public st larger scale to participate in environment
protection strategies and actions,

Minor 4 - VALUE ADDITION OF NTFP (Credit-3+1)
Sub Code L T Duration IA ESE(T) | ESE (P) | Total | Credits
FOUDML)
3 - 1 5 hours 30 70 100 200 4
FOUDMPI

Course objectives:

1. To make students aware of the importance and uses of Non timber forest products.
2. To impart knowledge for collection, processing and value addition of some major NTFPs.
3. To motivate students about entreprencurship and livelihood generation through NTFPs,

Theory

Overview of NTFPs- Definition, Economically important NTFPs of Chhattisgarh (Sal. Mahua, Tendu, Char,
Tamarind, Amla, Harra, Behada, Jamun, Mushrooms, Honey, Lac, etc). Concept of Value Addition its
importance in NTFP, Value addition in the context of market demands and consumer preferences. Value
Addition Techniques- Processing methods (drying, grinding, distillation, extraction, etc), Product
development and diversification. Quality Coatrol and Assurance- Standards and certifications for quality
assurance. Processing and Value Addition of Specific NTFPs- Medicinal and Aromatic Plants- Processing
and value addition techniques for medicinal plants, Aromatherapy and essential oil extraction. Edible
NTFPs- Processing methods for nuts, frusts, and other edible forest products, Value addition in food
products. Packaging and Labelling- Sustainable packaging options, Designing attractive and imformative
lnbels. Markel Analysie and Strategics- Market rescarch and identifying target markets, developiag effective
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marketing strategies for NTFP products Entreprencurship and Business Planning of NTFP based
enterprises.

Practical

Field Visits and Resource Assessment- Field visits to local forests for NTFP assessment, Leaming field
inventory techniques for NTFP assessment. Processing and Value Addition Processing on drying,
packaging. and packing of NTFPs, study of Honey processing, Study of Triphla and Chawanprash
formulation and processing Study of medicinal plant processing, Study of essential Oil extraction and
product formation, Study of Mushroom based value addition practices, Product development techniques for
NTFP-derived products. Quality Contrel and Entreprencurship- Quality control measures for NTFP

products, Entrepreneurship skills specific to NTFP-based enterprises, Market snalysis and supply chain
management for NTFP-based products.

Suggested Reading

1.Azamal Husen, Rakesh Kumar Bachheti, Archona Bachheti(2021).Non-Timber Forest Products Food,
Healthcare and Industrial Applications, Springer Cham ISBN978-3-030-73076-5.

2. D. D. Tiwari (2015) Managing Non-Timber Forest Products (Ntfps) As An Economic Resource Write
And Print Publications; First Edition Isbn-10 : 9789384649005

3. Charlic Shackleton, Patricia Shanley, Sheona Shackleton(2011) Non-Timber Forest Products in the
Global ContextSpringer Berlin Heidelberg.

4. Jenne H. de Beer, Melanie J, McDermott( 1996). The Economic Value of Non-timber Forest Froducts in
Southeast AsiaNetherlands Commitiee for IUCN.

4. Rana Bahadur Rawal (2020). Sustainable Management of Non-Timber Forest Products, The Role of a
Market Price Information System GRIN Verlag

Course Outcomes:

COl. Students will be aware of the importance and uses of Non timber forest products.

CO2. Stmudents will know bow to collect, process and generate value addition of some major
NTFPs.

CO3. Students will have the opportunity for becoming NTFP based entreprencur and provide
livelihood gencration.

Minor § - COMMERCIAL NURSERY PRODUCTION  (Credit- 3+1)

Sub Code L T r Duration 1A ESE(T) | ESE(P) | Total | Credits
FOUEMLI
3 - 1 5 hours 30 70 100 200 “
FOUEMPI
Course objectives:

1. To leam about the scope, importance and practice of nursery and its types,
2. To know about the management involved in establishing commercial nursery.
3, To be aware of the financial and marketing strategics in commercial nursery.

Theoryl‘ CA} @/ 7 ®(/ ® /
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Introduction: definition, types of nursery, importance, and scope of commercial nursery production, plant
propagation techniques. through sceds — seed focmation, maturation, dormancy, seed trestment and
germination, Vegetative propagation; culting, layering, budding, and grafting; Nursery management: site
selection, site and nursery bed preparation, preparation of vanous potting mixture, mursery layout, choice of
specics, sowing and planting, pest and discase management, soil and fertilizer management, irmigation and
water manasgement; Nursery Business Management; principles, Jaw of diminishing returm, decision making,
cost and peice principles, labour efficiency measures; Marketing and Sales Strategies, classification, price
determination under different market situation, demand and supply and factorsy afTecting the market,
marketing  efliciency-measurement methods, marketng cost, margin and price spread-concepts and
applications types of market integration; Financial Management; importance and preparation of financial
sheet, balance sheet preparation with reference 1o profit and Joss accounts, Entreprencurship Development

:::::r::on of nursery bed, plant propagation by cutting, grafling, layering, budding. Calculation of fertilizer
and composting mixture for different plantations, calculabon of cost of production, preparation of farm
records and ledger file, Preparation of potting mixture, Exercises on financial analysis of production, studies
of marketing channels of different nursery products, costs, margin and price spread for differeat nursery and
plantation crops, working cepital analysis of nursery, balance sheet preparation, price determination of any
nursery products under the different market situation, messurement of marketing efliciency

Suggested Readings
. Hartmann and Kester, Plant Propagation, Principles and Practices, New Delhi, Practice Hall of
Indlia. Private Limited. (2002)

2. Kumar, Vinod, Nursery and Plantation Practices in Foresiry, Jodhpue, Scientific Publisher
Joshi §8 and Kapoor TR. 2001 Fundamental of Farm Business Management, Kalyani Publication,
India,

Panda SC. 2011, Farm Management and agricultural marketing. Kalyani Publishers,
Makchau JP &Malcolm LE. 1986, Economics of Tropical Farm Management. Cambrnidge
Univ. Press.

Nautival JC. 1988, Forest Economics, Principles and Applications; Natrgj Publ.

Panda SC 2011.Farm management and Agricultural Marketing, Kalyani Publishers

e ot AR I o

Course Outcomes:
CO1. Students will lcarn about the scope, importance and practice of nursery and its types.

CO2.  Students will know about the management involived in establishing commercial nursery.
CO3. Students will be aware of the Anancial and marketing strategies in commercial nursery.

Minor 6 - INDUSTRIAL PLANTATION (Credit-3+1)
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Sub Code L T P Duration TA ESE(T) | ESE(P) | Total | Credits
OUFMLI
> 3 - 1 5 hours 30 70 100 200 4
FOUFMPI
Course objectives:

1. 'To learn the concept and needs of Industrial piantation.
2. To know about the choice and management practices of tree species in industrial arcas,
3. To evaluste the site quality and suggest appropriate plantation strategy for industry affected lands.

Theory

Industrial plantations-definition, concept and scope. The need of Industrial plantation, Major pollutants of
the industrial areas und role 1o tree and vegetation, Short rotation and long rotation plantations, major
industries and their status in India. Planning for the plantation, project preparation, and appraisal and project
implementation— feasibility studies. Choice of species- establishment- maintenance-Nutrition in plantations.
Major pest and disesse of plantations and control measures. Site quality evaluation, stand basal arca- site
index concept in plantation forestry- plantation productivity assessment- growing stock assessment- MAL
sustainability of plantations. Carbon sequestration analysis of the plantation using non-destructive

approaches, Planttion records- plantation journal. Economic factors in plantation development- social and
cultural considerations,

Practical

Visit Industrial plantations-study their mapagement and functioning- Exposure plantation project
preparation- economic evaluation and feasibility studics of plantation projects, Planting opcrations- study of
tending techniques- Planting methods and techniques for different types of plantations, Species evalaation,

growing stock data collection, carbon stock cvaluation, identification of different plant species of the
industrisl nreas.

Suggested Readings

1. G.D. B. K. S. Numbiar, EK.S 1984, Nutrition on Plamation Forests, Academic Press, 1984 -Nature
- 516 pages Evans, J. 1992,

2. Plantstion Forestry in the Tropics, 2nd edition. Oxford, UK, Clarendon Press. 477 Report of the
ICAR Fifth Deans’ Committee Evans, J. and Turnbull, J.W. 2004,

1. Plantation Forestry in the Tropics: The Role, Silviculture and Use of Planted Forests for Industrisl,
Social, Enviroamental and Agroforestry Purposes. OUP Oxford, 467p. Krishnapillay. 2000.

4, Silviculture and Management of teak plantations. Unasylva. 201. Vol 51, 14-21p Nambiar, EK.S.
and Brown, A.G. 1997,

5. Management of Soil, Nutricnts and Water in Tropical Plantation Forests. Australian Centre for
Internat. Agricultural Research. 571p. Nambiar, EK.S,, Cossalter, C and Tiarks.A. 1998,

6. Site Management and Productivity in Tropical Plantstion Forests, Workshop Proceedings, South

Africa. Suzuki, K., Ishii, K., Sakurai, S. and Saseki, 8. 2006. Plantation Forestry in the Tropics.
Springer Tokyo,

Course Oufcomes:

CO1. Students will leam the concept, nesds and importance of Industrial plantation,
CO2.  Students will know snbout the choice and management practices of tree species in industrial

Areus,
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CO3. Students will be able to cvaluate the site quality and suggest appropriate plantation strategy
for industry affected lands.

Minor 7- ENVIRONMENTAL AUDIT (Credit- 3+1)

Sub Code L T P | Duration IA | ESE (1) | ESE(P) | Total | Credits
- FOUGML1
FOUGMP!

3 - 1 5 hours 30 70 100 200 B

Course ebjectives:

1. Understanding the role nnd process of environmental management and auditing.
2. Leam the steps involved in EIA processes.
3. Create awarencss on various environmental aspects and sustainable development goals,

Theory

Environmental audit for city and industries. Concept of auditing environment: principle, needs und scope.
Environmental  Impact  Assessment, Environmental  Auditing, Importance, Process, Auditors
Responsibilities, Limitations, Envirunmeat Management System and Stancards, Green audit, Energy audit,
Component of environment audit, Introdvetion To Solid Waste Management, water harvesting and usage of
water, E-Waste Management, Carbon Foot Prints, Greenery analysis, Concepts in Favironmental
Manngement, Approaches, Ethics and Sustainable Development.

Practical
Case studies of Environmental audit, Case studies of EIA, visit to Industries, Thermal plant, Coal Plant etc,,

Conduct 2 green awdit of some institutional practices, Preparation of Enviranmental audit report, Preparation
of EIA report. Use of online tools and platform for environmental sudit.

Suggested Readings

1. Botkin and Keller, (2012). ‘Environmental Science’. John Wiley & Sons Inc,, Wiley India (P) Ltd.,
New Delhi, Eighth Edition,

2. Krishnamoorthy, B. (2009). Environment Management “Text nnd Practices, New Delhi: Prentice
Hall India. www._prentiochallindia.ong second cdition

3. Rajgopalan R., (2016). ‘Environmental Studies - from crisis to cure’, Oxford University press, New
Delhi. Third Edition,

4. Santra 5.C., (2014), ‘Environmental Scicnce”, New Central Book Agency Pvt. Ltd, Kolkats, Third
Edition,

5. Karpagam M. and Jaikumar G, (2010), ‘Green Management ~ Theory and Applications’ Ane Books
Pvi. Ltd. New Delhi.

6, Jayamani C. V. and Vasanthagopal R {2012), ‘Eavironmental Management', New Century
Publications, New Delhd,

7. Asthana D. K. and Asthana M. (2012), A Textbook of Envirenmental Studles, S, Chand & Company
Ltd., New Delhi,

8. Kulkamni V. and Ramchandra T.V. (2006) - ‘Environmental Management', Capital Publishing
Company. New Delhi
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COL. Students will understand the role and process of environmental management and suditing.

CO2. Students will leam the steps mvolved in EIA processes.

CO3. Students will be able to create awareness on various environmental aspects and sustainable
development goals.

Minor 8 - URBAN FORESTRY AND DESIGNING (Credit- 3+1)
Sub Code L T P Duration 1A ESE (T) | ESE(P) | Total | Credits
FOUHML
; 3 - 1 5 hours 30 70 100 200 a
FOUHMPI
Course objectives:

1. Understanding the role of urban forest management and the scientific aspects.
2. To measure and analyse urban forest structure and its furictions, ccosystem services and values
3. To develop problem-solving skills for management issues involving urban and urbanizing forests,

Theory

Urban Forestry: Introduction, objective and scope. Urban Forest environment. Urban Forest structure and
functions. Ecosystem services and benefits of urban forestry, Street, roads and park tree inventories, Tree
species selection for street, parks and urban area. Urban Forest wees: management, planning umd
maintenance. Urban green spaces & Wildlife. Urban forestry ordinances. Role of the local community in

urban fores! management. Significance of Urban Forestry in pollution control and quality urban life. Carhon
footprint calculation in the urban green area

Practical

Case studies of wban forestry of urban areas of Chhattisgarh, Identify fow success stories of urban forestry
development in Bilaspur city. Identification of various types of forest trec specics found 1n urban
environment. Species selection for urban forestry. Study of Ecosystem services of Urban forestry.

Suggested Readings:

1, Malcom Fisher (1999) - Urban Forestry: Planning and Management. Syrawood Publication House.
2. V.K. Prabhakar (2000) — Forestry and Forest Resources. Anmo! Publication, New Delhi.

3. S.S. Negi (1989) = Urban and Recreational Forestry. /niernational Book Distributors, Dehradun,
4. S.S. Negi (2003) — Manunl of Forestry. Bishan Singh, Mahendra Pal Singh, Dehradun,

Course Outcomes:

CO1. Suxlents will understand the role of urban forest management and its scientific aspects.

CO2. Students will know how to measwre and analyse whan forest structure and its functions,
ecosystem services and values.

CO3. Students will be able 1o develop problem-solving skills for management issues involving

urban and urbanizing forests, )
P . ©
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Minor 9 - ECOTOURISM (Credit- 3+1)

Sub Code L T r Duration iA | ESE(T) | ESE (P) | Total | Credits
A 3 - i 5 hours 30 70 100 200 4
FOUHMT2

Course objectives:

1. To familiarize students with principles, basic terminology and cument situations of’ Ecotourism,

2. ‘To identify the major components of ecotourism and conditions needed for successful ecotourism
destmnations.

3. To develop ideas about various livelihood aspects of ecotourism industries.

Theory

Ecotourism: definition & concept. Ecotourism in national & Global context, Components of Ecotourism.
Types of ecotourist, ecotourism and cducation. Ecotourism and community, Ecotourism resources;
identification, listing & categorization (natural, built and events). Ecotourism; Trunsportation, services and
facilities, knowledge, skill, attitude and commitment of ecotourism  provaders, Feotourism-based
employment and scope, developing ecotourism product, Feotourism and enviromment, Ecotourism and
aaturn] resource conservation. Ecotourism in protected arei. Community-based ecotourism. Code of ethics
for ecotourism. Best practices and guidance. Case studices of coo-friendly practices in ecotounism industries.

Practical

Case studies of ecotourism of various tourst places of Chhattisgarh, ldentify few success stones of

ecotourism development in Bilaspur city, Prepare chart and models for Code of ethics applicable n
ecotourism sites, Study the role of community in ecotourism

Suggested Reading
I, Buckley, R. (2003). Case studies in ecotounsim, Cambridge: CABL
2. Fennell, D.A. (1999). Ecotourism: an introduction. London: Routledge.
3. Ceballos-Lasourain, H. (1996). Tourism, ecotourism, and protected areas, Gland: [UCN
4, Wearing S, and 1. Neil. (1999). Ecotourism: impacts, potentials, and possibilities. Oxford:
Butterworth-Helnemann.
Course Outcomes:

COL. Students will familinrize with principles, basic terminology and current situstions of
Ecotourisim.

CO2 Students will be able to identify the major components of ecotourism and conditions needed
for successful ecotourism destinations.

CO3. Students will be sble to develop idess about various tivelihood aspects of ecotourism

industries,
MU |"|;|msg!g|,mégx COURSES
Multidisciplinary 1- KNOW YOUR FOREST (Credit- 3)
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Sub Code L T P Duration IA | ESE(T) | Total | Credits
FOUAMDLI 3 - 3 hours 30 70 100 3
Course Objectives: _

1. Describe the importance of forests in ecological, economic, and social contexts.
2. ldentify different types of forests and their key characteristics.

3. Explain the components of forest ecosystems and their inter-relationships.

4. Analyse the biodiversity found in forests and its significance.

5. Recognize the threats to forest ecosystems and farmulate conservation strategics,

Theory

Definition and significance of forests, histosical and cultural perspectives on forests, forests and their role in
climate change mitigation, characteristics and distribution of different forest types in India. Indizn State of
Forest report (ISFR), forest ecosystem, floral and faunal diversity, medicinal plants and their significance,
threats to forest ecosystems (deforestation, habitar loss, invasive species), conservation strategies, tribal
communities and their role in forest conservation.

Suggested readings.

Le

2,
3.

4,

Champion, H.G. and Seth, S.K. 1968, The revised susvey of the forest types of India. Manager of
Publication, Govt. of India, Delhi.

Pradip Krishan (2013). Jungle trees of central India, Penguin Book distbutors India,

Indian state of Forest report (ISFR) published by Forest Survey of India (FSI). Accessed from the
official wehsite of FSL

Gaston, K.J and Spicer, J.1. 2004. Biodiversity: An Introduction. Blackwell Publishing Company,
USA.

5. Nautiyal, S and Kaul, AK. 1999, Forest Biodiversity and its conservation Practices in Indis.
Oriental Enterprises, Dehradun.
6. Ashok Malik (2008) Dynamics of Forest ecosystemn. Today and Tomorrow Publishers, New Delhi.
Course Outcomes:
CO1. Students will gain knowledge on the ecologicsl, economic, and social kmportance of forests.
CO2 Students will have the knowledge about the components of forest ecosysiems and their
inter-relationships,
CO3. Students will know the threats 1o forest ecosystems and biodiversity.
SKILL ENHANCEMENT COURSES
SEC-1: NURSERY TECHNOLOGY Credit- 2+1
Sub Code L iN L Duration IA | ESE(T) | ESE | Total | Credits
(r)
FOUASLI
2 - 1 4 hours 30 70 100 200 3
FOUASPI

urse Objectives: > 'f{\
Course Objeeti (@Q( - @/
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. To gain knowledge on the types of nurseries used for raising scedlings.
2. To be able to lnyout and prepare nussery beds for seedling production.
3, To enhance knowledge on different nursery management techniques and methods,

Theory

Nursery, introduction, objectives and scope, types of nurserics, choosing nursery site, design and layout of
the nursery, preparation of nursery beds, producing plant from seed, sced handling, dormancy and
treatments, methods of sowing, time and season, potung mixtures, transplanting of young seedlings, plant
containers, compost and mulches, nutrient and soll management, discase and pest control, sale and
marketing.
Practical '
Site selection and its assessment, preparation of different types of nussery bed, study of plant containers,
geed treatment, seed sowing, preparmtion of potting mixtures, application of mulches, application of
weedicides, Compast 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 mansgement of nursery grown scedlings.
Suggested Readings:

|. Keats C Hall. 2003 Manual on nursery practioe. Forest Department, Jamaien. E book

2. Kumar, Vinod, (2016), Nursery and Plantation Practices in Forestry, Scientific publishers India.

3. Luna RK. (2006). Plantation forestry in India. Intemational book distributor, Dehradun India.

4. Pawar Pankaj (2007). Practicel Manua) of plantation forestry. Scientific publisher, Jodhpur

5. Sharma and Singh NP, (2011). Soil and orchard management. Daya Publishing House, Delli
Course Outcomes:

CO1. Students will gain knowledge about various types of nurseries used for raising seedlings.
CO2  Students will be able to layout and prepare nussery beds for seedling production.
CO3. Smdents will be aware of the different nursery management techniques and methods.

@ ffpetda LS yALUE ADDED COURSES
VAC-1: Environmental Education-1 Credit-2

[ Sub Code L T P | Durstion IA | ESE(T) | Total | Credits
FOUAVL1 2 - 2 hours 0 70 100 2
Course objectives:

1. Develop a critical understanding of the environmental issues of concem

2 Understand the concept of natural resources; identify types of natural resources, their distribution
and use with special reference to India. :

3, Explain sustainable development, its goals, targets, challenges and global strategies for sustainable
development,
4. Understand the concepts of ecosystems and its role in environment.

Unit I. Humans and the Environment-
. rr
.' ( krﬁ
/.lL - B
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The man-environment interaction: Humans as hunter-gatherers; Industrial revolution and its impact on the
environment; Population growth and natural resource exploitation. The Club of Rome- Limits to Growth;
UN Conference on Human Environment 1972; Worldd Commission on Environment and Development and
the concept of sustainable development; Rio Summit and subsequent intemnational efforts.

Unit I1. Natural Resources and Sustainable Development

Overview of natural resources: Classification of natural resources- biotic and abiotic, renewable and non-
renewable, Biotic resources: forests, grasslands, wetlands, wildlife and aquatic. Water resources: Types of
water resources- fresh water and marine resources. Resewable and non-renewable sources of energy,
Conventional energy sources- coal, oil, natural gas, nuclear energy; Non-conventional energy sources- solar,
wind, tidal, bydro, wave, ocean thermal, geothermal, biomass, hydrogen and fuel cells. Introduction to
sustninable development: Sustainable Development Goals (SDGs).

Unit 1. Environmental Issues: Local, Regional and Global

Environmental issues and scales: Extents of local, regional, and global phenomena, Pollution: Impact of
sectoral processes on Environment; Types of Pollution- air, noise, water, soil, thermal, radioactive;
municipal solid waste, hazardous waste, Land use and Land cover change: land degradation, deforestation,
desertification, urbanization. Biediversity loss: past and current trends, impact. Global change: Ozone layer
depletion; Climate change, Disasters ~ Natural and Man-made

Unit IV. Conservation of Biodiversity and Ecosystems

Biodiversity and its distribution: Biodiversity ss a natural resource; Levels and types of biodiversity;
Biodiversity in Indiz and the world; Biodiversity hotspots. Ecosystems and ecosystem services: Major
ccosystem types in India and their basic charactenstics forests, wetlands, grasslands, agriculture, constal and
marine; Ecosystem services- classification and their significance. Threats to biodiversity and ecosystems,
Major conservation policics: in-situ and ex-situ conservation approaches; Major protected areas; the role of
taditional knowledge, community-based conservation; Gender and conservation.

Unit V. Environmental Pollution and Health

Understanding pollution: Definition of pollution; Point sources and non-point sources of pollution. Alr
pollution. Water pollution: Sources of water pollution; water quality. Soil pollution and solid waste: Soil
pollutants and their sources; Solid and hazardous waste. Noise pollution: Sources of noise pollution; Noisc

standards, adverse impacts on human health. Thermal and Radicactive pollution: Sources and impact on
human health and ecosystems.

Unit VL. Climate Change: lmpacts, Adaptation and Mitigation

Understanding clinate change: Natural vanations m climate; Structure of atmosphere; Anthropogenic
climate change from greenhouse gas emissions- past, preseat and future; Projections of global climate
change with special reference to temperature, rainfall, climate variability and extreme events; Importance of
1.5 °C and 2.0 °C limits to global warming. Green House Gas (GHG) reduction vs, sink enbancement;
Concept of carbon intensity, energy intensity and carbon neutrality; National and international policy
instruments for mitigation, and net zero targets for the future; Energy efficiency measures; Rencwable
energy sources; Carbon capture and storage, National climate action plan and Intended Nationally

Determined Contributions (INDCs); Climate justice,
Suggested readings

1. Erach Bharucha (2021).Text Book OF ENVIRONMENTAL STUDES FOR UG 3RD
Edition. Orient Blackswan Pvt, Ltd, ISBN 9389211786
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1. Develop an understanding of pollution through experiential lecarning.

2. Acquire knowledge on major intermational institutions and programmes &nd their role in
conservation of the environment,

1. To learn about the biodiversity management practices, plantation care activities and nature care
methods,

4. Acquainted with the major international treaties and our country's stand on &nd responses to the
major intcmational agreements.

UNIT L. Environmental Management

latroduction to environmental Iaws and regulation: Constitutional provisions- Article 48A, Article 51A (g)
and other derived environmental rights; Introduction 0 environmental legislations on the forest, wildlife and
pollution control, Envirommental management system: 180 14001 Concept of Circular Economy, Waste
Management- Concept of 3R (Reduce, Recycle and Reuse) and sustainability; Ecolabeling /Ecomark scheme

Unit I1. Environmental Treaties und Legislation

An overview of instruments of intemationnl cooperation; bilateral and multilateral ggreements; COnvVentons
and protocols; COP, Major International Environmental Agreements: CBD; UNCCD, Vienna Convenuon,
Montreal Protocol; UNFCCC; Kyoto Protocol; Paris Agreement; Major [ndian Environmental Legislations:
The Wild Life (Protection) Act, 1972; The Water (Prevention and Control of Pollution) Act, 1974; The
Forest {Conservation) Act, 1980; The Air (Prevention and Control of Pollution) Act, 1981; The Environment
(Protection) Act, 1986; The Biological Diversity Act, 2002; The Scheduled Tribes and Other Tradittonal
Forest Dwellers (Recognition of Forest Rights) Act, 2006, National Green Tribunal, Major International
arganizations and initiatives: UNEP, TUCN, WCED, UNESCO, IPCC, MAR programmec.

Unit IT1L Case Studies and Field Work

The students arc expected Lo be engaged in some of the following or similar identified activitics: Discussion
on one national and one international case study related to the environment and sustainable development.

| Field visits to identify local/regional environmental issues, make observaticas including data
collection and prepare a beief report.

2. Participation in plantation drive and nature camps.

3. Documentation of campus biodiversity.

4. Campus environmental management activities such as solid waste disposal, water Management and
sanitaton, and sewage treatment.

Suggested Readings

I. Jorgensen, Sven Mamues, Erik Jodo Carlos snd Nielsen, Swercn Nors (2016) Integrated
Environmental Management, A transdisciplinary Approsch. CRC Press.

2. Theodore, M. K. and Theodore, Louis (2021) Introduction to Environmental Management, 2%
Edition. CRC Press.

3. Tiefenbacher, 1 (ed.) (2022), Environmental Management - Pollution, Habitat, Ecology, and
Sustainability, Inteck Open, London. 10.5772/

4 UNEP (2007) Multilateral Eavironmental Agreemcnt Negotiator’s Handbook, University of
Joensuu, ISBN 978-952-458.992.5

5. Kanchi Kohli and Manju Menon (2021) Development of Environment Laws in India, Cambridge
University Press.

6. India Code - Digital repository of all Central and State Acts: https//www.indiacode nic.in/

AANWLE = %%
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Develop an understanding of pollution through expericntial learning.

2. Acquire knowledge on major intermational institutions ond programmes and their role in
conservation of the environment,

3. To learn sbout the biodiversity maonagement practices, plantation care activitics and nature care
methods,

4. Acquainted with the major international treatics and our country’s stand on and responses to the

major international agreements.

UNIT L. Environmental Management

Introduction to envirenmental laws and regulation: Constitutional provisions- Article 48A. Article 51A (g)
and other derived environmental rights; Introduction to environmental legislations on the focest, wildlife and
pollution control. Environmental management xystem: ISO 14001 Concept of Circular Economy. Waste
Management- Concept of 3R (Reduce, Recycle and Reuse) and sustainability; Ecolabeling /Ecomark scheme

Unit I1. Environmental Treaties and Legislation

An overview of instruments of intemational cooperation; bilateral and multilateral agreements; conventions
and protecols; COP, Major International Environmental Agreements: CBD; UNCCD; Vienna Convention,
Montreal Protocol; UNFCCC; Kyolo Protocol; Paris Agreement; Major Indian Environmental Legislations:
The Wild Life (Protection) Act, 1972; The Water (Prevention and Control of Pollution) Act, 1974, The
Forest (Conservation) Act, 1980; The Air (Prevention and Control of Pollation) Act, 1981; The Environment
(Protection) Act, 1986; The Biological Diversity Act, 2002; The Scheduled Trives and Other Traditional
Forest Dwellers (Recognition of Forest Rights) Act, 2006; National Green Tribunal, Major International
organizations and initintives: UNEP, TUCN, WCED, UNESCO, IPCC, MAB programme.

Unit 111, Case Studies and Field Work

The students are expeeted to be engaged in some of the following or similar identificd nctivities: Discussion
on one national and one international case study related to the environment and sustainable development.

1. Ficld visits to identify local/regional environmental issues, make observations including datu
collection and prepare a bricf report.

2. Participation in plantation drive and nature camps.

3, Documentation of campus biodiversity.

4. Campus environmental management activities such as sohd wasle disposal, water Management and
sanitation, and sewage treatment,

Suggested Readings

1. Jorgensen, Sven Marques, Erik Jodio Carlos and Nielsen, Seren Nors (2016) Integrated
Enviconmental Management, A transdisciplinary Approach. CRC Press.

2. Theodore, M. K. and Theodore, Louis (2021) Introduction to Environmentsl Management, >
Edition. CRC Press.

3. Tiefenbacher, J (¢d.) (2022), Environmental Management - Pollution, Habitat, Ecology. and
Sustainability, Intech Open, London, 10.5772/

4. UNEP (2007) Multilateral Environmental Agreement Negotistor's Handbook, University of
Joensuu, ISBN 978.952-458-992-5

5. Kanchi Xohli and Manju Menon (2021) Development of Environment Laws in India, Cambridge
Uuniversity Press,

6. India Code — Digital repository of all Central and State Acts: httpscfwww, indiacode nic.in/
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2. Sharma PD and Sharma PD. (2012). Ecology And Environment. Publisher: Rastogi
Pblications,| SBN:9788171339051, 8171339050

3. Deswal A. And Deswal S. (2013). A Basic Course In Environmental Studies, Dhanpat
Rai& Co. ISBN 9788177000023

4. P U] GITARUT (R0 TS 3TS TH.UATARUT 3T 9789354426001
gy 3& I BT YT Bl 3R sidsh T ur feifies .

5. Fisher, Michael H. (2018) An Environmental History of India- From Earliest Timesto the
Twenty-First Century, Cambridge University Press.

6. Headrick, Daniel R. (2020) Humans versus Nature- A Globa Environmental History,
OxfordUniversity Press.

7. Chiras, D. D and Reganold, J. P. (2010). Natura Resource Conservation: Management
for aSustainable Future.10th edition, Upper Saddle River, N. J. Benjamin/Cummins/Pearson.

8. John W. Twidell and Anthony D. (2015). Renewable Energy Sources, 3rd Edition, Weir
Publisher(ELBS)

9. Harper, CharlesL. (2017) Environment and Society, Human Perspectives on Environmental
Issues6th Edition. Routledge.

10. Harris, Frances (2012) Global Environmental Issues, 2nd Edition. Wiley- Blackwell.

11. Rgjagopalan, R. (2011). Environmental Studies. From Crisis to Cure. India: Oxford
UniversityPress.

12. Sinha, N. (2020) Wild and Wilful. Harper Callins, India.

13. Bhagwat, Shonil (Editor) (2018) Conservation and Development in India: Reimagining
Wilderness,Earthscan Conservation and Development, Routledge.

14. Krishnamurthy, K.V. (2003) Textbook of Biodiversity, Science Publishers, Plymouth, UK

15. Miller, G. T., & Spoolman, S. (2015) Environmenta Science. Cengage Learning.

16. Centra Pollution Control Board Web page for various pollution standards.
https://cpcb.nic.in/standards/

17. Ahluwalia, V. K. (2015). Environmental Pollution, and Health. The Energy and Resources
Institute(TERI).

18. PFittock, Barrie (2009) Climate Change: The Science, | mpacts and Solutions. 2nd Edition. Routledge.

19. www.ipcc.org; https.//www.ipcc.ch/report/sixth-assessment-report-cycle/.

20. Adenle A., Azadi H., Arbiol J. (2015). Global assessment of technological innovation for
climate change adaptation and mitigation in developing world, Journa of Environmental
Management, 161(15): 261-275.

21. Barnett, J. &amp; S. O’Neill (2010). Maladaptation. Global Environmental Change—Human
and Policy Dimensions 20: 211-213.
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VAC-2: Environmental Education-|1 Credit- 2
Sub Code L T P Duration 1A ESE (T) | Total | Credits
FOUBVL1 2 - 2 hours 30 70 100 2

Cour se obj ectives:
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Curriculum and Credit Framework
FOR

M.Se. FORESTRY & ENVIRONMENTAL SCIENCE

(w.e.f. Academic session:2023-24)

“SCHOOL OF NATURAL RESOURCES”

DEPARTMENT OF FORESTRY, WILDLIFE & ENVIRONMENTAL SCIENCES
GURU GHASIDAS VISHWAVIDYALAYA

(A Centead University established by the Central University Act. 2009 No, 25 of 2009)
BILASPUR-495009, CHHATTISGARHI
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Course Structure
M.Sc. Forestry and Environmental Science (2 -Years / 4- Semester)

Semester Course Course Name of the Course Credit Hour/ Marks
Opted Code week
M SEM | Core-01 FOPATT! | Advances in Silviculture 3 3 100
Core-01 FOPALTI Advances in Silviculture 1 3 100
Practical
Core -02 FOPATT2 | Forest Biotechnology & 3 3 100
Tree Improvement
Core -02 FOPALT2Z | Forest Biotechnology & | 3 100
Practical r— Tree lmprovement
Core-03 FOPATT3 | Forest Biometry, Surveying 3 3 100
& Engineering
Core-03 FOPALT2 | Forest Biometry, Surveying 1 3 100
Practical & Enginesring
Core -04 FOPATTA | Forest Soil and Watershed 3 3 100
Management
Core -04 FOPALTS | Forest Soil and Watershed 1 3 100
Practical Management
Core-05 FOPATTS | Wildlife Management and 3 3 100
| Conservation »
Core-05 FOPALTS | Wildlife Management and 1 3 100
Practical Conscrvation :
TOTAL 20 30 1000
1" SEM | Core -06 FOPBTTI Forest Management, Remote 3 3 100
Scnsing & GIS
Core 06 | FOPALTI Forest Management, Remote 1 3 100
Practical Sensing & GIS
Core -07 | FOPBTT2 | Agro-Forestry and Farm 3 3 100
Forestry
Core 07 FOPBLT2 Agro Forestry and Farm 1 3 100
Practical Forestry
Core-08 FOPBTT3 Forest Product & Utilization 3 3 100
Core-08 FOPBLT3 Farest Product & Utilization 1 3 100
Practical
Core 09 FOPETT4 Policy, Aats and Legislation 3 3 100
in Forestry, Wildlife and
Environment

M e T @l
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Core 09 | FOPBLT4 Policy, Acts and Legislation ! 3 1og
Practical in Forestry, Wildlife and
Environment
Core -10 FOPBTTS Environment Management 3 3 100
and Sustamability
Core -10 FOPBLTS Environment Management 1 3 100
Practical ond Sustainability
TOTAL 20 30 1000
Summer Internship (Forest/ industry/ Non-
Institution) credit
m* | Core-11 | FOPCTTI Forest Protection 3 3 100
SEM
Core 11 FOPCLTI Forest Protection 1 3 100
Practical
Core 12 FOPCTT2Z Wood Science and 3 3 100
Technology
Core 12 | FOPCLT2 Wood Science and 1 3 100
Practical Technology
Core-13 | FOPCTTI Forest Ecology and 3 3 100
Biodiversity Conservation
Core-13 | FOPCLTZ | Forest Ecology and i 3 100
Practical Biodiversity Conservation
Core 14 | FOPCTTA Industrial Safety, Health and 3 3 100
Environment =
Core-14 | FOPCLTH Industrial Safety, Health and 1 3 100
Practical Environment - k]
Core 15 | FOPCTTS Forest and People 3 3 100
Core-15 | FOPCLTS Forest and People ) 3 100
Practical
TOTAL 20 30 1000
v Core - | FOPDTT1 | Forest Statistics and 3 3 100
SEM 16 Research Methoadology
Core - FOPDLT] Forest Statistics and | 3 100
16 Rescarch Methodology
Practical
FOPDPII Disserntation 20 (] 400
TOTAL 24 70 600
Grand total 84 160 3600
f i 3 ( 'V}-\“'/-/ : C:I’Il_/
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Programme Outcome:

PO1: Fundamental knowledge: The students will be able to apply knowledge of Forestry and
Environmental Sciences for managing the forest resources and its development.

PO2: Problem Investigation and analysis: The students will bave the competence 10 investigate,
and possess analytical skills to identify, formulate and solve rcal time Forestry and Environmental
issucs and provide a cutting edge solution,

PO3: Society: The students will apply the knowledge of Forestry to assess the resources for the
benefits and wellbeing of forest dwellers and society.

PO4: Ethics: The students will apply ethical principles and commit to professional ethics,
responsibilities and norms of the forestry and environment protection, and conservation practice.
POS: Team wark: The students will function effectively as an individual member or as » leader in
diverse teams and multidisciplinary activities

PO6: Communication: The students will be able to communicate effectively by presentations and
writing reports of the activities related to forestry

PO7: Management: The students will be able to manage the forest resources for mitigating climate
change and sustainable future,

POS: Life-long learning: The students will be engaged in independent lifelong lesming in the
broadest context of forestry operation and management,

Program Specific Outcomes:

PSO1: Student will develop strong competencies in the ficld of Forestry and Environmental Sciences
and its application in a technology-rich, interactive environment,

PSO2: Students will develop strong skills on silviculturml activities, forest genetics and tree breeding,

forest survey & mapping, forest management planning, forest based induciii., environmental
sustainability using recent technologies and wols,

PSO3: To prepare the students for employment in Forgstry, environmental sciences and allied sectors
and to meet the workforce demund of government and industries.

A

T\
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SEMESTER-I

PAPER I. ADVANCES IN SILVICULTURE CR.4 (3+]1)

Course Objectives:
1. To develop understanding of student on the characteristics of various tree species and Forest
classification of Indis.
2. To perform the regeneration survey, production techniques of tree specics and their
adaptations to diffcren; type of environments.

3. To acquire knowledge on forest operations required for sustainable forest management

Theory

Principles of Silviculture, objective and scope, relationship with the other branch, Forest ecosystem-
structure and functioning, community development, competitive interactions in forest communities,
forest succession. Eco-physiology of tree growth, factors of the locality, bioclimate and microclimate
effect, stand dynamics-forest succession, major forest formations- classification, distribution,
composition and structure. Vegetation dynamics- species richness-diversity indices. Vegetation forms
of India and their productivity. Classification of world's forest vegetation, forest types and their
distribution, Forest stand development — stand development, even- aged and uneven-aged stands and
site quality. Introduction and importance of nursery. Types of nurseries-temporary and pennanent,
component of modern nursery, bare root, containerized and clonal nursery. Pre-sowing seed
treatments, seed sowing and intermedinte operations, viz., pricking, watering, fertilization, weeding
and hoecing. Natural and artificial regeneration. Tending operation. Regeneration of impostant forest
tree specics (Shorea robusta, Tectona grandis, Gmelina arborea, Eucalypius spps. Dalbergia $issoo,
Bamboo spps .Cedrus deodava and pinus roxburghii), regencration survey and techniques.

Practical

Acquiintance with varicus technicsl terms of silviculture. Study the forest composition. Recording the
observations on shoot development, growth rings, crown development, leafing, flowering, and fruiting in
(Shorea robusta, Tectona grandis, Gmelina arborea, Eucalyptus spps. Bamboo spps Cedrux deodara,
Dalbergia sisoo).Study of site factors like climatic, edaphic, physiographic and biotic. Study of natural
regenemtion, Afforestation and Reforestation success, Layout of nursery bed for sowing. Classification of
world's forest vegetation. Visit to forest areas to study forest composition, classification, factors of
locality, site quality, form and growth of forest trees- study plant succession- study stand density,

changes on productivity- thinning effects;
v T\

Suggested Readings QJ g
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Dwivedi AP. 1992, Agroforestry: Principles and Practices. Oxford and IBH,

Dwivedi AP. 1993, 4 Text Book of Silviculture, International Book Distributors, Dehradun,
Khanna LS. 1996. Principle and Practice of Silviculture. International Book Distnbutors.
Smith DM, Larson Be, Ketty MJ & Ashton PMS. 1997,

Jha, L. K.2014_ddvances in Agroforestry, Today & Tomorrow's Printers and PublishersNew Delhi.
Chandra KK and Kumar R, 2022. Practical book on forestry. Scientific publication, Jodhpur,
Rajasthan, India,

Mishra, S R. 2010.Textbook of Dendrology, Today & Tomorrow's Printers and Publishers New Delhi
Patra, A K. 2013.Agroforestry: Principles and Practices, Today& Tomorrow's Printers and
PublishersNew Delhi,

PradeepKrishan. 2013, Jungle trees of Cenrtral India. Penguin Books India,

Smith DM, Larson BC, Ketty MJ, and Ashion PMS. 1997, The Practicves of Silviculiure- Applied
Forest Ecology, John Wiley & Sons.

Raj, Antony Joseph & S B Lal. 2014.dgroforestry: Theory and Practices, Today & Tomorrow's
Printers and PublishersNew Delly

Course Outcome:
1. Students will be expertise on the identification of forest tree specics and growing stocks of
forest and nursery establishment.
2. Student will be competent on tree species requirement under different site conditions.
3. Students will be acquainted to various tending operations for forest, stand management and
manage growing stock of forest.

PO PSO
PO1 | PO2Z | PO3 | PO4 | POS | PO6 | PO7 | POS | PSOI [ PSO2 [ PSO3
coi1 |3 2 1 3 1 1 3 3 |3 |
co2 |3 3 3 1 2 1 3 2 3 3 2
CO3 |3 2 2 i 3 I 3 3 3 3 I

Weightage: 1-Sightly; 2-Moderately; 3-Strongly

PAPER IL FOREST BIOTECHNOLOGY & TREE IMPROVEMENT

CR.4 (3+1)
Course Objectives:
1. To acquaint the students about general principles of tree breeding for important tree species.

2. To understand the seed orchards, Clonal orchards, seed production areas, plus trees, etc.
3. To acquire the knowledge of biotechnological tools for genetic diversity improvement and
protection.

Theory

General concept of forest tree breeding, trec improvement and forest genetics. Reproduction in forest

. DN 6
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tees, dimorphism pollination mechanisms. Pollen dispersion  distances, pollinators and their
energetics. Attractants for pollinators. Pollen handling forced flowering for sced orchard manipulation,
Pollination mechanisms. A Vanation in trees impaortance and its causes. Natural variation as a basis
for tree improvement. Geographic variations - Ecotypes, clines, raccs and lond races. Sced, sced
formation, dispersal, storage, stratification and sced dormancy. Sclective breeding methods- mass,
family, within family, family plus within family. Plus tree sclection for woad quality. Progeny and
clone testing. Sced orchards - type, functions and importance. Genetic testing- mating designs and
field designs. Progeny and clone testing estimating genctic parameters and genctic gain, ¢lonal and
breeding values. Average performance of half sibs and full- sibs. GXE interaction in trees. Heterosis
breeding: inbreeding und hybrid vigour. Manifestation and fixation of heterosis. Species and racial
hybridization. Indian examples - Teak, Sal, Shisham, Eucalypts, Acacias, Pines and Poplars.
Polyploidy, ancuploidy and haploidy in soft and hardwood species. Molecular tools for developing
discnse resistance trees. Transgenic plants,

Riotechnology in tree improvement Mutation breeding. Tissue Culture, Vegetative propagation,
clonal propagation, Micro-propagation, Genetic engineering, Transgenic plants, Molecular marker
and its application in forestry.

Practical

Flomal biology, medes of reproduction and modes of pollination in forest trees, Estimating pollen
viability. Controlled pollination and pollen handling. Manipulation of flowering through hormones.
Identification of ccotypes, races, and land-races in natural forest. Half=sib, full-sib family in trees;
Grading system of plus trees in natural stands. Visit to species, provenance and progeny trials.
Selection of superiot phenotypes. Marking of candidate trees, plus trees and clite trees. Visit to seed
orchards, Comparison of parents and their putative hybrids.

Suggested Readings

Khan IM. 2014 Forest Biotechnology, Today and Tomorrow Printers and PublishersNew Delhi.
Mandali AK & Gibson GL. (Eds). 1997. Forest Genetics and Tree Breeding. CBS.
Surendran C, Schgal RN &Paramathma M. 2003.7exs Book of Forest Tree Breeding.
ICAR Publ

P. Shanmughavel, 2004 Tree Improvement and Biotechnology, Pointer.

Russel Haines, 1996. Biotechnology in Forest Tree Improvement with Special Reference to
Developing Countries,. Reprnint, Dehradun,

White J.W_ 1976, Introduction 1o Forest Genetics, Acaodemic Press.

Zobel Bl &Talber J. 1984 Applied Forest Tree Improvement. John Wiley & Sons.

(\ 6461":5;-___;/(1 | ——e q;mf; /,--' ’}’&\/
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Course Qutcome:
1. Ability able to identify the source of vanation in trec species.
2. Stmudent perform survey for quality assessment of plus tree, seed orchard, and clones.
3. The students will be enabled to establish SPA, Cos for sustain seed supply.

ro PSO
€0 1561 P02 [Po3 [ POa | POS | PO6 | PO7 | POR | PSOT | PSO2 | PS03
col | 3 3 1 1 1 1 k! 3 3 3 3
coz |3 3 1 T |1 | 3 3 3 3 3
co3 |3 3 1 1 1 1 3 3 3 3 3
Weightage: 1-Sightly; 2-Moderately; 3-Swongly
PAPER 11l FOREST BIOMETRY, SURVEYING & ENGINEERING Crd (3+1)

Course Objectives:
1. To acquaint students about tree measurements and forest Inventorization,

2. To develop skills for estimating the growing stock of forest using various tools and
technigues.

3. To have the knowledge for conducting forest survey, and forest engineering aspects.

Theory

Measurement of tree parameters: girth, diameter, height and form factor. Estimation of log volume
and volume of standing trecs and forest stands, Estimation of tree age and dendrochronology for
growth history and climate change studies, growth and yield of individual tree and forest stands.
Stump analysis and stem analysis for determining past growth. Preparation of volume table, yield
table, stand table & its application in forestry. Forest inventory, sampling methods adopted in forestry,
Quantification of regencration and stand establishment. Measurement of crown density and crown
ratios, Growth and yield prediction models — their preparation and applications.

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

Practical

Mecasurement of girth and dinmeter of plantation and forest, Determination of tree height and form
factor, volume calculation of felled and standing trecs, Estimation of tree age, Volume table
preparation, Application of sampling procedures, Handling of GPS, preparation of yield and
stand table, Application of different sampling methods; Quantification of regeneration and stand
establishment; Measurement of crown density and crown ratios, Dendrochronological studies.

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

A B R e Sl
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Suggested Readings

Chaturvedi A N and Khanna L S, 1994, Forest Mensuration, International Book Distributor,
Dehradun, India

Mnasani, 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 KhannaBandhu Book Publisher India,

Sharpe GW, Hendee CW & Sharpe WE. 1986. Introduction to Forestry. McGraw-Hill

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

Ram Parkash 1983, Forest Enginecring International Book Distributor, Dehiradun, India.

Course Outcome:
1. Students will be able to demonstrate the use of common forestry cquipments, calculnte tree
age and yicld asscssment of forest stand.
2. Students will be able to determine the growing stock of the forest and plantation.
3. Students will be well equipped for performing forest survey related activities.

co PO SO
- POI1 | PO2 P_93 PO4 | POS | POS | PO7 | POS | PSOI PSS')2 PSO3

Ccolt |3 3 | 1 | I 2 3 3 ) 3

cO2 |3 3 2 1 3 ! 3 3 3 3 i

co3 |3 |3 i 1 i | 2 3 3 3 3

Weightage: 1-Sightly; 2-Moderately; 3-Strongly

PAPER IV. FOREST SOIL AND WATERSHED MANAGEMENT CR.4 (3+1)
Course Objectives:

1. To understand and analyze different properties of forest soils and management of fertility and
productivity,

2. To learn about the problems associated with tropical forest soils and their management,

3. To understand the concept of watershed and sustainable approaches for watershed
management for improving the forest health,

Theory

Definition and importance of forest soils; Origin, classification and nomenclature of soils; forest soil
physical, chemical and microbiolagical propertics. Difference between forest soil and other arable
soils, understanding of soil dynamics and influence upon forest composition stand regeneration, tree

vigor and tree growth, Forest soil fertility determination, nutrient management in forest soil. Forest

}Q : Cci_{:f‘(:vfiés_'.-- o /V\““?/qﬁ\/
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soils and vegetation development, Soils of the major forest biomes — soils under different forest types.
Soils and plant roots. Nursery soil management. Soil degradation-problems and impact on forest
ccosystems; Forest fire and soil resilience; Forest soil pollution, maintenance and improvement ot
forest soil with special reference to tropical conditions. Forest floor — Organic horizons- litter
dynamics- humus — types- organic matter decompesition-mineralization and immobilization of
organic matter- nutrient cycling significance of C:N ratio, soil pH. Nitrogen fixation - rhizobium-iree
legume symbiosts, Frankia X non-legume symbiosis, nitrification and denitrification in forest
ecosystems, Mycorrhizal association in forest soils. Watershed bssic concept, social aspects of

watershed management, watershed management practices, integrated watershed management, use of
modem techmigues in watershed management

Practical

Determination of soil moisture, texture, porosity, bulk density, particle density and water holding
capacity; Determination of pH, EC, organic C &N, Study of forest soil profile in field, : Studies on
fertilizers, bio fertilizers and FYM uses in forest nursery, studies on drainage maps, characterization
and delineation of watersheds, visits to nearby forest nursery and watershed arcus.

Suggested Readings

A K Mani; R Santhi and K M Sellamuthu, 2008 Fundamentals of Forest Soils, Satish Serial Pub,

Dhuruva Narayana, V.V, Sastry, G. and Patnaik, V.S. 1990, Warershed management ICAR
Publication, New Delh

Matt Burshe Christian P, Giardina, Dave and Morris and Debora S. Page Dumroese 2019. Cilobal
change ion forest soils, Esiver Science Publisher.
Murty, J.V.5.1995. Watershed management in India Wiley Eastern, New Declhi

Singh, P.K. 2000 Watershed management: Design and Practices. E-media publications,Udaipur,
Indin.

N.C. Brady 1990.7he Namre and Properties of Solly: Macmillan Publishing Company, New York
(10th Edition).

Negi S.S., 2000. Forest Soils, Intermational Book Distributors,
Osman, Khan Towhid, 2013, Forest Soils; Properties and Management, Springer Scicnce publ.

D. Binkley and R.F. Fischer (2000).Ecology and Management of Forest Soils (fifth addition Willey
& Blackwell Publisher)

S.A: Wilde 1995 Forest Solls and Forest Growth, Periodicals Express Book Agency, New Delhi,
International Book Distributors, Dehradun.

Course Outcome:

1. The student will acquire sound knowledge on the physico-chemical and biological properties

L\ UV 10 o .
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of forest soils,
2. The students will be able to run different instruments used in soil analysis of forest soils.

3. The students will be enabled preparing watershed map and management plan.

) PSO

CO 561 roz [FO3 | PO4 | POS | PO6 | PO7 | POB | PSOI | PSO2 | PSO3
col |3 3 i 1 1 I 3 3 3 |3 I
cBls 13 12 |t [T |2 (3 |5 |3 3 3
cos 3 13 |7 117 3 (3 _[3 |3 |3 3 = ]

Weightage: 1-Sightly; 2-Modemtely; 3-Sprongly

PAPER V: WILDLIFE MANAGEMENT AND CONSERVATION CR.4 (3+1)

Course Objectives:
1. To understand the animal behavior and their habitats for management,
2. To know the various conservation methods of wildlife for assessing the biodiversity.
3. Prepare students for wildlife census and wildlife management.

Theory

Introduction/Conservation ethics- Definitions, Values, Zoological classification, Sign and symptoms.
Animals behavior & adaptations, Wild life Ecology, Basic concepts, wildlife habits. 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
ares in wildlife conservation, some rare and threatened wildlife species of world particularly India,
special project for endangered specics, Project
tiger, Gir Lion Project, Crocodile Breeding Project, Wildlife Conservation organization- National and
International. Role of zoos parks and sanctuaries for conservation of wildlife. Ramsar wetlands, Wild
life management: Wild life management its scope a5 a notural 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, Human wildlife conflict, habitat development.

Practical

Study of mammals birds and snimals in university premises, ldentification of pugmark, cvaluation of
Roosting cover in university premises, Plotting of National Park and Sanctuanes on map. Visit and

list the wildlifc present in nearby zo0o, sanctuaries, National Park, Evaluation of wildlife habitat and
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fodder development activities. Study of food habit of wild animals.

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 managemens, Daya Publishing House, Delhi
James, A. 1984 Principles of wildlife management, Inc. Bailey, John Wiley & Sons,New York.
Hunter, M.L. Jr.,1990. Wildlife forest and forestry principals of managing forest for Blological
diversity, Printice Hall,.

Singh, S K., 2009, Texthook 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, Oxford.

Course Outcome:
|. Student will be able to perform wildlife inventory and census survey.
2. Students will learn about the in-situ and ex-situ conservation methods of wildlife animals,
3. Students ability to have understanding of animal food habit and manage human-wildlife

conflict.
&0 PO : P3O
PO1 [ PO2 | PO3 | PO4 [ POS | PO6. | POT | POS | PSO1 | PSO2 | PSO3
col |3 2 1 1 1 | 3 3 3 k) 2
co2 | 3 2 1 1 1 | 3 3 |3 3 2
cO3 | 3 3 1 1 3 3 3 3 k) 3 3

Weightage: 1-Sightly; 2-Moderately, 3-Strongly

SEMESTER-II

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

1. To enrich the students on forest management, and its functions productive, protective,

rocreation and bio<aesthetic value,

To provide knowledge on criteria and indicators for forest evaluation and site assessment.

To develop competency on remote sensing and GIS techniques for forest survey and

management, =
RD7 AW

Theory N B v.{,\ -
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Principles of forest management and their applications. Forest division and organizational sctup of
MoEF&CC and Siate forest department. Development of forest management in India. Concept of
Normality, Normal forest, Causes of abnormity in forest management Sustainable Forest
Management, Rotation: Mcaning and types. Increment, Types of increment, Yield: Types of yield,
Yicld regulation in regular forest, Yield rogulation in irregular forest Management. Working circles,
felling series, cutting section, coupes, periodic blocks, and felling cycles, Agro: Definition and types,
RBamboo forest management. Working plans and working schemes, their role in nature conscervation,
biodiversity and other dimensions and control, working plan prescriptions. Site quality, Stand density,
Criteria, and Indicators. Forest feiling and silviculture system: Clear felling, Shelterbelt, Coppice
system etc. Important forest organizations and institutes of India and World.,

Remote Sensing definition, scope, source of energy and interaction with forest, EMR Spectrum
concept, Orbit, Platform and Scnsor, 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 concepts 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

Study of various records and forms maintained in Forest division with regard to management of forests
under their controi. Study of working plans of the forests, 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, Filc sub sectting, mMOsaICIng,
unsupervised and supervised classificstion of forest, map proparation for forest cover, type, slope,
LULC, fire, field visit for ground truthing.

Sugpested Readings

Burrough PA.1990, Principles of GIS for Land Resources Assessment, Oxford & 1IBH Lilesand T.M.
Clarke, Keith, 2011. Geographical Information System, Prentice Hall,

Dwivedi A.P. 1993, 4 Text Book of Silviculture, International Book Distributors, Dehradun.

J.B.Lal. 201 | Forest Management: Classical Approach and Current Impevatives, NatrajPublishers,
Dchradun .

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

John Wiley.Remote Sensing and its application, Universitics Press

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

\  @limeg B eV
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Lillesand and Kiefer 2009, Remote Sensing and Image Intevpretation, V1 edition of John Wiley &
Sans,

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

Sen, Raj Kumar.2012. Forest Management and Sustainable Development, Today & Tomorrow's
Printers and PublishersNew Delhi.

Course Outcome:
1. Student ability to perform forest evaluation based on criteria and indicators,
2. Students ability assessing forest productivity, increment and ecological aspeots,

3. Students will be familiar on the use and procedure of remote Sensing and GIS and mapping
using computer based software.

<0 PO A PSO
FOI | PO2 | PO3 | PO4 | POS | POG | PO7 | POB | PSOI | PSO2 | PSO3
col |3 3 |1 1 1 2 3 3 3 i
coz |3 3 2 1 1 1 3 3 3 3 2
co3 |3 3 2 1 1 2 3 k1 il 3 3
Weightage: 1-Sightly; 2-Moderately; 3-Strongly
PAPER 11: AGRO-FORESTRY AND FARM FORESTRY CR 4 (3+1)

Course Objective:

1. To impart knowledge on the concept of agroforestry as a sustainahle land use system
2. ‘T'o acquainted knowledge on diagnosis and design of different sgroforestry systems

3. To evaluate the site and establishment of climate smart agroforestry models for higher return.
Theory

Agroforestry: objectives, importance, potentials and limitations for implementations. Basis of
classification of agroforestry systems and principles, indigenous vs. exotic, intraspecific
variations, crown architecture of tropical/ temperate trees. Concept for selection of multipurpose
trees. Overview and case studies of different agroforestry systems. Structural and functional
attributes of agroforestry systems, shifting culiivation, tsungya system, multuple and mixed
cropping, alley cropping, silvopastoral systems, shelter-belts and windbreaks, energy plantations
and home gardens, Role of trees in soil productivity and conservation— micro-site ennichment-
litter and fine root dynamics, Soil productivity and management i agroforestry. Tree architecture
and canopy management.

Tree-crop interphase- biological factors affecting form and function in woody and non-woody
plant mixtures, Nature and types of interactions- positive and negative, aboveground and

A ﬁ/z“b\//‘-‘ . o,
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belowground interactions- competition, complementarnty in resource sharing.

Farm forestry, Wood lots, Community forestry and social forestry, lincar strip plantations. Trends
in agroforestry systems research and development, Diagnosis and Design - PRA-RIRA tools in
agroforestry problem dingnosis. Climate Change mitigation and adaptation through agrofarestry.

Practical

Survey and analysis of land use systems in the adjoining arcas; Study of tree crown architecture;
Destgn and plan of suitable models for improvement; PRA-RRA tools in agroforestry problem
diagnosis. Field survey and acquaintance with specialized features of trees, shrubs and fruit
species and varicties for Agroforestry; Planting plans including wind breaks; Training and
pruning of forest trees, shrubs and fruit trees for enhancing production n agroforestry system,
Different methods for quantifying interactions; Studies on allelopathy; Effect, microclimate
modifications, different plant  mixtures, tee-soil-crop  interactions,  Mceasurement and
interpretation of light mterception in agroforestry systems; Interpretation of yield responses to
shelter, s0il and water, quantifying root distribution.

Suggested Readings:

Buck LE, Lassoie, Fernandes ECM 1999, Agroforestry in Sustainable Agri. Systems, CRC Press,
Kumar BM and Nair PKR. 2006, Tropical Homegardens: A Time-Tested Example of Sustainable
Agroforestry. Springer publication. ‘

Kumar BM and Nair PKR, 2013. Carbon Scquestration Potential of Agroforestry Systems:
Opportunities and Challenges (Advances in Agroforesiry). Springer publication.

Nair PKR and Latt 1998, Directions in Tropical Agroforestry Research. Kluwer, Nair PKR, Ra
MR znd Buck LE. 2004. New Vistas in Agroforestry. Kluwer

Ong CK and HuXley PK, 1996, Tree Crop Interactions — A Physiological Approach, ICRAF.
Peter Huxley. 1999, Multiple Cropping with Woody and Non-Woody Planis. John Wiley and
Sons Lid, Oxford, United Kingdom

Tejwani KG. 1994, Agroforestry in India. Oxford & IBH Publishing Co. Pvt Lid.

Thampan PK. 1993, Trees and Tree Farming. Peekay Tree Crops Development Foundation.
Young A, 1997, Agroforestry for Soil Management. CABL

Course Outcome:

1. Students will get exposure on agroforestry systoms and outside forests.
2. Students will be able to develop hypothesis on D & D of agroforestry using PRA and RRA

\ Gliimlst * O CREIRN,
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technigues.

3. Students will be able to understand as a climate smart farming system for sustainable

development.

: PO PSO )
CO 561 Troz [PO3 [ PO4 | POS | PO6 | POT7 | POS | PSOI | PSO2 | PSO3
co1 |3 3 3 3 kY 1 2 3 13 i |3
coz2 |3 3 3 3 3 i 2 3 3 3 3
co3 |2 E) 2 3 3 1 1 a 3 3 2

Weightage: 1-Sightly; 2-Moderately; 3-Strongly

PAPER I1I: FOREST PRODUCT AND UTILIZATION
Course Objectives

1. To equip students on the status of forest products of Indian forests
2. To aware learners on economy status of different non wood products

3. To acquainted students on the processing, value addition and marketing procedures of forest
products and its utilization pattern.

Theory

Supply and demand status of woaod, export, and import of timber, its products, and channels, Brief
stutus of solid wood, reconstituted, and handicrafl industry; such as wood carving. basketry,
executive desk accessories, Furniture, joinery, cabinets, sports goods, sawmills, wood seasoning,
flooring and paneling, automobile body building, wood treatment, wood preservation, bullding
construction, packaging and boats. Industrial utilization of wood and bark. Classification of non-
wood forest products like gums and resins, katha, dyes, tannins, otls, raw drugs, bamboo, cancs
and other products. Technologies for extraction of gums, resins, oaleo-resin katha, dyes, tannins,
oils, raw drugs and other products. Tendu leaves, Lac, and Sericulture. Utilization of various non
wood forest products and their scientific management for processing, value addition, storage and
marketing. Quality assessment of important products and their methods for storage.,

Medicinal and aromatic plant wealth of India, Importance of medicinal and aromatic plants in
human health, national economy and related industries. Need of culuvation of medicinal and
aromatic plants as agricultural crops. Quality concern in plant based drugs. Nanonal Medicinal
plant development boards, Cultivation techniques of important medicinal plants: Senna, Gloriosa
superba, Valeriana jatamansi, Swertia chirayita, Isabgol, Rauwolfia serpentina, Withanta

sominifera, Opium Poppy, Aloe vera, Satavar, Stevia rebaudiana, Safed Musti, Kalmegh and
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other important aromatic specics of the region Postharvest processing-drying, grading and
storage. Essential oils and their quality analysis. Important industries based on non wood forest
products and their management.

Practical

Estimation of extractives in a given wood-bark sample; Determination of specific gravity, F.S P
from shrinkage and sorption; Measurement of thermal conductivity, diclectric constant,
permeability of wood to air; Moisture content by oven-drying and distillation methods;
Extraction of resins, gums, katha, dyves, tannins, oils raw drugs, bamboos, canes and other
products; Estimation of tannins, cssential oils in sandalwood, dyes and dyeing trials on different
fabrics; Valuc addition techniques for these products; Visit to non wood forest products based
industrics. Morphological identification of histed plants and their cconomic parts, maturity
indices; Prepamtion and layout of nursery and ficld, methods of seed sowing/ transplantation,
cultural operations in MAP crops, Visit to government and private Pharmaccutical unita/ Institutes
in adjoining areas and MACP, Visit to nearby marketing/ trade centres.

Suggested Reading

Linskens HF and Jackson JF. 1991, Essential Oils and Waxes (Ed.). Springer-Verlag Berlin
Heidelberg.

Mathe A, 2015, Medicinal and Aromatic Plants of the World-Scientific, Production, Commercial
and Utilization Aspects. Springer Netherlands.

Panda H. 2005, Hand Book on Specialty Gums, Adhesive, Qils, Rosin And Derivatives, Resins,
Oleoresing, Katha, Chemicals with others Natural Products. Asia Pacific business press. Inc,
Panshin AJ, Harrer ES and Bethel JS. Forest Products, their Sources, Production and Utilization.

Shackleton S, Shackleton € and Shanley P. 2011, Non-Timber Forest Products in the Global
Context (Ed.), Springer, Verlag Berlin Heidelberg,

PAPER [IV: POLICY, ACTS AND LEGISLATION IN FORESTRY,
WILDLIFE AND ENVIRONMENT Cr.a (3+1)

Course Objectives:
1. To develop understanding sbout the forest policies and laws goveming forest conservation
2. Awareness on the environmental legislations safeguarding the nature amd ity components.

3. To develop knowledge on biodiversity acts and forest rights to explore the forest resources.
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Theory

Forest policy -Relevance and scope, National Forest Policy-1894, 1952 and 198K, Chhattisgarh Forest
Policy Act 2001, criminal laws, Indian Panel Code, criminal procedure code; Indian Forest Act-1927,
Amendments to Indian Forest Act, 1927, Forest Conservation Act 1980, The Forest (Conservation)
Amendment Bill, 2023, Biodiversity Act 2002, Forest Rights Act 2006, Privilege concession and
Right of forest dwellers, New drafl on forest policy 2018, Chhattisgarh Transit (Forest Produce)
Rules, 2001, Wildlife Protection Act, 1972, The Wild Life (Protection) Amendment Act, 2022,

Environment and their legal issues in India, Legal and policy frameworks related to forest
conservation, Environment (protection) act 1986.

Intellectual Property Rights (Patents, Copyrights, Trademark, Trade secrets), freedom of information,
and right 1o know. Important case studies and landmark judgments. Case studies of different forest

divisions/ arcas of India, International conventions of forestry issue. Role of intermational treaties like
CITES, TUCN, RAMSER, CBD, etc,

Practical

Visit to High Court, Lower Court. Visit to forest depot. Visit and study about crime cell of the forest
department, case studies. IPR investigations and understanding the working system. Study on the

awareness of International treaties and their uses in the local arcas, Database preparation for diffcrent
offences recorded in the forest.

Suggested Readings

Chaturvedi AN 2011 Forest Policy and law, Khanna Bandhu,

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

Tha LK. 1994, Analysis and Appraisal of India's Forest Policy. AshishPub!.House.

Poddar AXK. et al. 2011.Forest Laws and Pliciex in India, Today and Tomarrow Printers and
Publishers New Delhi

Prabhakar V.K,, 2001. Laws on Forests ,Anmol Publication.

National Forest Policy 1952 Ministry of Food and Agriculture, New Delhi,
National Forest Policy 1988 Ministry of Environment and Forests, New Delhi.
Saharia, VB. 1989, Wildlife Law in India. Natmj Publ.

Sairam Bhat 2010. Natural Resources Conservation Law, Sage.

Negi SS. 1985, Forest Law. Naotmj Publ.

Course OQuteome:

1, Students will be able to understagd/a&;out forest and legal rights.
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2. Acquainted with the provisions of forest laws and policies,
3. Smudents understand the biodiversity boards and its working procedures.

PO PSO

CO 1561 Tro2 [PO3 [PO4 | POS | PO6 | PO7 | POB | PSOI | PSO2 | PSO3
Ccol | 3 1 2 3 1 1 3 3 3 2 |
coz | 3 1 2 a 1 i 3 3 3 2 1
cos |3 |1 |2 3 1 1 3 3 3 2 i

Weightage: 1-Sightly, 2-Moderately; 3-Strongly

PAPER V: ENVIRONMENT MANAGEMENT AND SUSTAINABILITY CR.4 (3+1)

Course Objectives:

1. Creating awareness about environmental problems. Developing an attitude of  concern for
environment,

2. To impart knowledge about the forest functions on global warming and environmental
pellutions,

3. To acquire knowledge on national and international treaties, about the international

environment conservation policies and agencies engaged in climate change

Theory

Environment: Definitions and concepts of environment, Environment Pollution: Types, classification
and national and international Environmental standards of important pollutants. Air pollution: Major
pollutants and their sources. Monitoring of gaseous pollutants and particulate matter, Biological
abatement methods. Water Pollution: Important pollutants source, impact of heavy metals, Treatment
technologies for industrial effluents/wastewater.

Soil pollution: Heavy metal toxicity in soil, Impact of pesticides, industrinl waste and fertlizers on
soil. Climate changes and Global Environmental Problems: Causes and impacts, Impact of climate
changes on Indian forest. Concept of Adaptability and vulnerability, Bio-manipulation and
Bioremediation.

Climate change history, Institutional developments towards climate change. Recent developments in
global chimate changes, Changes in source and sinks of carbon in the last few decades. Global
warming potentinls of mayyor GHG's. Effect of climate change on: Ocean, Soil, Forest, Biodiversity
Carbon Footprint: concepts, methods of assessment

International agreements and policies for carth care, Ramsar Convention, stock home convention,

IPCC, Kyow protocol, COPs, Paris Summit, Montreal Protocol. Conservation policies of The
19 Sl s
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Ministry of Environment, Forest and Climate change govt of Indin, NAPCC, Convention on
Biological Diversity (CBD), G20 summit 2023, National Biodiversity Action Plan (NBAP), Nagar
Van Udyan Scheme, Swachh Bharat Abhiyan, Green Skill Development Programme, National River

Conservation Programme, Green India Mission, and National A fforestation Programme.
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
minmg wastes with microorganisms. Bio-accumulation studics on metals by microorganisms.
Assessment of environmental impact on polluted sites. Assessing the awareness of environmental
regulation and control methods, Impact of power stations on plant, microorganisms, animals and soils

ecosystems, EIA of polluted river ecosystem, Environmental lmpact Assessment.

Suggested Readings

Anonymous (2006) Report of the National Forest Commission. Govt. of India, New Detlhi.

E. Claussen, V. A. Cochran, and D. P. Davis, (2001). Climate Change: Science, Strategivs, &
Solutions, University of Michigan.

Huxley P. (1999). Tropical Agroforestry. Blackwell Science.

Koskels J., Buck A & Teissier du Cros E. (2007), Climate Change and Forest Cienelic

Diversity: Implications for Sustainable Forest Management in
International, Rome, Italy.

Euwope.  Biodiversity

Streck. C et al, (2006). Climate Change and Forests Emerging Policy and Market Opportunities Today
& Tomorrow's Printers and Publishers New Delhi.

Course Outcome:
1. Students will be able 10 analyze and assess the pollutions and their sources,
2. Students understand on the role of forest on pollution control.

3. Students will be able to EIA for various agencies and know about the intemational and
national organizations treaties.
co FO PSO R
PO1 | PO2 ] PO3 | PO4 | POS | POS l'()?_ POS8 | PSOI | PSO2 | PSO3
Cot |3 3 1 I 1 1 5 3 3 3 1
co2 |3 3 3 1 3 3 3 3 3 3 3
Cco3 |3 3 2 3 3 3 3 3 L.'i A 3
Weightage: 1-Sightly; 2-Moderately; 3-Strongly
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SEMESTER-III

PAPER L. FOREST PROTECTION Cr.d (3+1)

Course Objectives:
1. To identify the degrading agents of forest, pest and diseases.,

2. To understand the prevention control measures of discascs associated with trees
3. To learn about integrated pest management techniques for ecofriendly management of
forests pandemic.

Theory
General concept of forest protection. Various abtotic and biotic forest damaging agencies. Tree disease
concept and discase cycle. Biodegradation of wood - microscopic and chemical effects of white rat,
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 tree
health. Important diseases and insects of forest trees- Teak, Sal, Shisham, Acacia. Dalbergia, Deodar,
Pines and Casuarina. Biological control of insect pests and discases of forest trees Nature of disease
resistance. Principles and methods of integrated pests management; Insect attractants and repellents.
Important insect pests of nurseries, plantations, avenue trees and their management. Insect pests of
seeds of forest trees and their management. Forest fire and its impact on overall forest health, Climate

change impact on forest fire.Forest fire monitoring systems.

Practical

Collection, identification and preservation of important insect pests and disease specimens of forest
plants. Preparation of culiure media and methods of inoculation. Vegetative and reproductive study of
pathogens. Detection of insect infestation and seed bome mycoflom. Assessment of losses due to
diseases, insect pests ete. Fire control methods and devices, Familiarization with the mceteorological
and plant protection equipment, Application of pesticides and bio- control agents in the management
of inscct pests, weeds, discases in nurseries and plantations, Extraction of spores of Vesicular
arbuscular mycorrthizal (VAM), fungi from soil and assessment of mycrorrhizal root infection,

Preparations of different pesticides; Preparation of fungicidal solutions; In-vitro efficacy and In vivo
efficacy assessments.

Suggested Readings

Bakshi BK. 1976. Forest Pathalogy. Controller of Publications, GOl
Jha LK &SenSarna PE. 1994 Forest Entomology. Ashish Publ. House.
S SNegi, 2006, Handbook of Forest Protection, International Book Dist,, Reprint
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Schmidt, Olaf 2006. Wood and Tree Fungi: Biology Damage Protection and Use, Today &
Tomorrow's Printers and Publishers New Delhi.

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

Stebbings EP. 1977 Jndian Forest Insects JKJain Bros.

Course Outcome:

1. Students will be able to identify the pest and diseases of nursery, plantations and forest trees
2. Perform the control measures for different type of pest and disease of the forest specices.
3. Students gain how to create healthy and disease free forests,

PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | POS | PSO1 | PSO2 | PSO3
col |3 3 1 1 1 1 1 3 3 3 i
Co2 |3 3 1 1 [ [ 2 3 3 3 - G
co3 |3 3 3 1 D S 1 3 3 3 2
Weightage: 1-Sightly; 2-Moderately; 3-Strongly
PAPER II. WOOD SCIENCF. AND TECHNOLOGY CR.4 (3+1)

Course Objectives:
1. To acquaint the students with the wood identification bases on physical, microscopic
examination and mechanical characteristics of wood.
2. To have competence on the forest-based industries and product marketing,

To acquire knowledge on effective uses of wood of some important trees.

Theory

Wood formation, kinds of wood. wood properties: Physical propertics of wood-wood density, specific
pravity. Effect of growth on density of wood. Mechanical: Mechanical properties-clastic constants,
plasticity, modulus of elasticity, factors affecting strength propertics, elastic theory of bending,

Thermal properties-conductivity and  diffusivity.  Electrical properties-conductivity. Wood

permeability. Wood moisture and its relationship with strength and wood degradation, Wood
scasoning and defects. Wood machining and wood working.

Introduction to wood modification, its need and scope. Wood impregnation, heat stabilization.
Moderm trends in composite wood., Wood adhesives — types, charncteristics and application. Plywood,

laminated wood nnd inorganic wood composites- their manufacture, characteristics and application.

Wood based industries: paper and pulp, match, sport goods, plywood, matchwood industnes.

(.é’aﬁﬂ / . '_w\\ﬂ./’ (‘A’R\V
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Practical

Determination of wood density, Study of planes of wood, gross features and physical characteristics
of important woods; Identification of different types of cells and tissues; Anatomical studies of soft
and hard woods, wood bulking, wood moisture, identification of wood samples, wood defects,
Effectiveness of wood preservatives, Grading of wood, wood based industries, improved wood and
composite wood. Grading of plywood, visit of forest based industries, sawmill, timber mars, Use of
different adhesives in plywood; Study of composite boards, study of anti-shrink efficiency of wood
treated with different chemicals: Impregnation of wooed with chemicals. Study of various wood based
industries; Study on raw materinl requirement and sourcing of plywood, pulp and paper, matchwood,
umber processing.

Supggested Reading:

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

Eiri Board 201 1. Modem Technology of wood, veneer, plywood, particle board, fibre board, bamboo
and forest products. Engincers India Research Institute, India

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

Murthy T.K. 2010.Minor forest products of India. Oxford snd IBH Publication, India,
Negi SS. 1997, Wood Science and Technology. International boek distributor, Dehradun.

Rao KR and Juncja KBS, 1992, Ficld identification of 50 important timbers of India, ICFRE
Publication, Dehradun, Iindia

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

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

Tewari, D.N. 2008.Management of non-timber forest resource of India. Intemational Book
Distributor Company, Lucknow, Indin

Trotter H. 1992 Manual of Indian forest Utilization. Forest Resecarch Institute, Dehradun,

Tsoumis G. 2009, Science and Technology of Wood. VerlagKessel

Troup RS, 2007. Manual of Indian forest utilization. Today and Tomomow Printers and Publishers,
New Delhl
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Course Outcome:
1. Students develop competency in identifying the wood based on their properties and features.
2. The students will develop employability to different forest based industries.
3. Develop knowledge on different gmdes, preservation techniques, wood working, tools.

PO PSO

€O I5o1 [Po2 [PO3 | PO4 | POS | POG | PO7 | POS | PSOI [ PSO2 [ PSO3

co1 |3 3 2 1 [ 1 3 3 3 3 2

[l E 3 2 I 1 1 3 3 5 3 2

co3 [3 3 2 [ 1 3 3 3 3 2
Weightage: 1-Sightly; 2-Moderately; 3-Strongly

"PAPER 1I1. FOREST ECOLOGY AND BIODIVERSITY CONSERVATION
Cr.4 (3+1)
Course Objectives:
1. Tounderstand the basic concept of ecology its components.
2. Acquire knowledge on biodiversity and its conservation methods
3. To understand the procedures analyzing biodiversity and perform diversity index using

advance tools and techniques, ecosystem services and [PR issues
Theory

Introduction to forest ecology, forest population, forest community dynamics, forest comumuly
structure and function analysis, forest productivity on a global scale, Hierarchy issues in ecology.
Biodiversity-an overview; genetic, species and ecosystem diversity. Higher plant diversity, species
richness and endemism. Managing plant geneltic resources: Basic science issues — genetic
vulnerability, in situ conservation of genctic resources, Basic concept of biodiversity, history of
blodiversity conservation, Conservation of natural resources (Hotspot areas, Wildlife Sanctuaries,
National parks, Biosphere reserve, Botanical Gardens, Zoological Parks), Iimportant Plant and wildlife
ccological indicator species, endangered species, Coral reefs, Mangrove forest. Climate change and
biodiversity, Global warming and forests, Green House Liffect, Ozone depletion and its consequences,
Biodiversity Conservation laws and acts. Internationsl programs for biodiversity conservation,
Convention on Biological Diversity CBD, CITES UNFCCC Kyoto protocol, FAO and global system
of PGR TRIPS agreement and IPR protection of lifc forms.

Practical

Study of forest community stricture and its successional starus, Estimation of productivity of forest

ecosystem, Study of forest composition, RF, RD, [V, Shannon diversity index, Use of online diversity
\J\// 24 4/-
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estimation tools, Calculation of Trip to different regions of the state to study forest vegetation,
Quantification of litter production and decomposition, Collection and preservation of specimen,
identification of ecological indicator specics, Methods of vegetation analysis, Measurement of

biomass and productivity, Visit to  National parks, Wildlife sanctuaries, Botanical gardens and
arboreta.

Suggested Readings
Anonymous, 2006, Report of the National Forest Commission. Gowvt, of India,

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

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 Agroforestry,Blackwell,

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

Kimmins JP.1976. Forestry Ecology, Macmillan.,

Nautival S &Koul AK. 1999, Forest Blodiversity and lis Conservation Practices in India,

Onental Enterprises New Delhi |

Ramaknishnan PS. 1992 Shifting Agriculture and Sustainable Development, Man and

Biosphere Series, The Parthenon Publ.Group,

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

Course Outcome:
1. Student will be able to identify different component of ccosystem and its relation with each

other.
2, Students will develop competency on farest biodiversity survey and calculation of different
indexes
3. Students will know about the different national and international ngencies related tofloral and
faunal biodiversity conscrvation.
co PO PSO
PO1 | PO2 | PO3 | PO4 | POS | PO6 | POT7 | POSB | PSOI | PSO2 | PSO3
col |3 |1 3 1 1 2 3 3 3 3 2
co2 |3 1 2 1 1 2 2 3 3 . IR 2
‘CO.B 3 1 2 1 I 2 1 3 3 3 2

Weightage: 1-Sightly; Z-M(:dcrafély; S-Silongly
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PAPER IV. INDUSTRIAL SAFETY, HEALTH AND ENVIRONMENT

Cr.d (3+1)

Theory

Industrial environment: Occupational Health and hazards, safety and health management, hazard
identification, risk assessment and control radiation and industrial hazards, Electrical hazards and
hazards in Construction Industry, Fire and other Hazards, Safety at Workplace, Material Handling
and Storage Plant Design and Housckeeping, Industrial Lighting, Vibration and Noise, Accident
Prevention Techniques, Introduction to environment impact analysis, Environmental impact
statement and Environmental management plan, 1SO14000, EIA guidelines 1994, Notification of
Govt. of India. Guidelines for Environmental Audit, Bascline informat
atmosphere, energy).

ion and predicton (Iand, water,

Biotransformation. bioconversion, bioremediation, phytoremediation technology, fermentation
technology, development of stress tolerant plants, Environmental problems & Environmental
monitoring through microorganism, microbiology of water, air and soil, microbes as pathological

agent in plant, animal and man. Risk analysis - definition of risk, Environmental risk analysis.
Practical-

Preparation of a safety inspection check list in industry, Visit to different types of industry |

Identification of different types of hazards in industry (Flant training of 3 wecks 15 compulsory and »

report to be submitted to the department with due certification of the mdustry where training is done),

Case study of environmental audit to different industries, Methodological spproaches and tools for

key stages in the process: Screening (classification of developments and stage to determine the level

of EIA., Exclusion and inclusion lists of projects, different approaches to screening) Impact prediction

and evaluation (approach for baseline development and methods of impact identification-checklists,

Matrices, Networks), E1IA of development projects, EIA of restored mine lands, Undertaking an E1A:
case studies for agro- industries.

Suggested readings
Botkin and Keller. (2012). “Environmental Science, John Wiley & Sons Ine,, Wiley Indin (P) Lid.,
New Delhi. Eighth Edition.

Krishnamoorthy, B. (2009). Environment Management -Text and Practices, New Delhi: Prentice Hall
India. www.preaticehall.indiaorg second edition

Rajgopalan R, (2016). ‘Environmental Studies - from crisis to cure’, Oxford University press, New
Delhi. Third Edition.

Santmm S.C., (2014), *Environmental Science’, New Central Book Agency Pvt, Lid, Kolkata. Third
Edition.
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Krishnamoorthy, B. (2009). Environment Management -Text and Practices, Newe Delhi: Prentice
Hall India. www._preaticehall india.org third edition
Karpagam M. and Jaikumar G. (2010), ‘Green Management — Theory and Applications” Anc Books
Pvt, Ltd, New Delhi.
Manahan, S.E. (1997). Environmental Science and Technology. Lewis, New York,
Metcalf and Eddy (Eds). (2003), Wastewater Engineering: Treatment and Reuse, Tata McGraw-Hill,
New Delhi.
Thomas, J.A. and Fuchs, R. 2002, Biotechnology and Safety Assessment. Academic Press,
Wang LK. Hung Y.T. nad Shammas N.K.(Eds). 2006. Advanced Physicochemical Treatment
Processes. Springer-Verlag New York, LLC.
Course Outcome:

1. Student knowledge of the industrial environment, safety, and health management.

2. Toknow how to work on an environmental impact statement and environmental management

plan.
3. Students will be expertise in different statistical packages used for industrial risk data analysis

== PO PSO

PO1 | PO2 | PO3 | PO4 [ POS [ POS [ POT [ POR | PSOIT | PSO2 | PSO3
Col | 2 3 I 1 1 i 1 3 3 3 2
coz2 |2 3 = 13 1 1 1 3 3 3 |
cos |2 3 1 i 1 1 1 3 3 3 2

Weightage: 1-Sightly; 2-Moderately; 3-Strongly

PAPER V. FOREST AND PEOPLE CR.4 (3+1)
Course Objectives:

1. To develop understanding on the sustainability components for forest resources management
practices.

2. To aware students won the people participation and community for forest conservation and

natural resource managemen! programs.
3. To shape out students for participatory management practices with local community for
protecting biodiversity and livelihood.
Theory

Interactions between forests and people, socio cconomic and cultural importance of forests and
significance of forest in rural development and employment generation, Forest societies, Forest rights
of people. Management of Common Property Resources (CPRs) and open access resources, The role

~ 77! . 27 o -
A Gt WA

New Course Introduced Criteria - 1(1.2.1)


Highlight

Highlight

Highlight

Highlight

Highlight


ailar Reaffeea
W 2000 5. 2% v wnfte & e

F, RETgR - 495000 (B1)

Guru Ghasidas Vishwavidyalaya
AL Tty it by e Ceuma) Mo A 2009 X 5. 100%)
Koni, Bilaspur - 495009 (C.G.)

of indigenous and local communitics on forest management and sustainable livelihood strategies.
Sustainable Forest Management-concept and principles, Criteria and Indicators of Sustminable Forest
Management.

Micro-leve! planning and participatory rural appraisal. Techniques of PRA and RRA. Role of NGO«
and other community-based organizations in forest management Gender dimension on forest
management, Ecotourism: sustainable tourism and people’s participation. People’s movement in
forest conservation. Forest conflicts, Forestry extension. Biodiversity and ethnobotany, Joint Forest
Mansgement and SFM in protected forest arca, wildlife and human conflicts, Community
participation in wildlife management,

Global environmental challenges and issues, Carbon credit, CIFOR, REDD, REDD+ Payments for
environmental services. National strategics and action plans for SFM, CAMPA, JFM, Assistant

Natural Regencration, National Green Tribunal. International forestry Universities and institutions.
National and international fellowships, memberships.

Practical:

Practice of Participatory Rural Appraisal technigue. Preparation of micro plan for sustainable forest
managemen! Resource survey and preparation of resource map. Exercise on designing traming

program for sustainable forest management. How to prepare leaflets and pamphlets Filed visit to
CCOtOUTism siles.

Suggested Readings:

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

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

Huxley P. 1999, Tropical Agroforestry. Blackwell Science.

Koskela J, Buck A &Teissier du Cros E. 2007.Climate Change and Forest Genetic
Diversity: Tmplications for Sustainable Forest Management in Burope. Biodiversity International;
Rome, Italy.

Strategies and Solutions. Pew Centre on Global Climate Change, USA.

Streck, C et al, 2006 Climate Change and Forests Emerging Policy and Market Opportunities Today
& Tomorrow's Printers and Publishers New Delhi.

Annamalai R. 1999. Participatory Leaming Action and Microplanning for JFM. Dean SFRC,

Coimbatore. FAO 1978,

Forestry for Local Community Development, FAO Pabl. Shah SA. 1988,

Forestry for People, ICAR, Tiwari KM. 1988, o~
Ty coplc 1 X 8. /_vu\“’b‘ ~
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Social Forestry and Rural Development. Intemational Book Distr, Vyas GPD. 1999, Community
Forestry.

Course Outcomes:

Students will be able to understand the sustainability concept of forest for its management.
2. The learner will leamn the role of people participation and community for the successful
implementation of government schemes in forest.
3. 'The students will understand about different organizations, NGOs engaged in forest

conservation and rejuvenation.

o PO PSO
POT | POZ | PO3 | PO4 | POS | PO6 | PO7 | POR | PSOL | PSO2 | PSO3
col (3 |3 T |07 s 3 3 3 =S
co2 |3 3 3 1 3 3 3 3 3 3 3
co3 |3 3 2 3 3 3 3 3 3 3 3

Weightage: 1-Sightly; 2-Moderately; 3-Strongly

SEMESTER IV

PAPER L. FOREST STATISTICS & RESEARCH METHODOLOGY CR.4 (34+1)
Course Objectives:

1. To lenrn about bio statistics, experimental designs for the forest based experiment

2. To develop understanding of the data handing, tabulation and graphical representation

3. To leam the uses of different statistical softwure.

Theory

Basics of statistics: Scales of measurement, types of data: quantitative and qualitative data of forest
tree species frequency arrangement, different series and its arrangement and representation methods,
Central tendency: Mean, Median, Mode, Measures of Dispersion: Range, quartile deviation, Mcan
deviation and Standard deviation- variance, covariance, Basic concept of probability, Correlation:
Concept, Karl Pearson's coefficient, Spearman rank correlation coefficient, Regression: Regression
equations, lincar and nonlincar regressions and regression cocfficient, Tests of significance: t- tesy,
paired t-test, Z- test and % —test

Analysis of Varniance (ANOVA) - one way andd two way analysis of vanance, Experiments designs:

A A T - =g
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Pasic concept, Principles of cxperimental designs, Completely Randomized Design (CRD),
Randomized Block Design (RBD), Latin Square Design (LSD). Sp

lit Plot and Strip Plot Designs,
Comparisons of all experimental designs., SPSS, PAST and

other online tools of statistical analysis.

Practical

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

equency distribution, Calculation of

«tics of different tree specics, Finding out the

graphical ways, Forest based measurcments: arrangements and fr
mean, median and mode of measured characten

relationship between the height and DBH of some forest trec species-correlations and regressions,

Testing the hypothesis under t- test,z- test and ¥ -test

ANOVA under the different types of designs: Completely Randomized Block Design, Randomized

Block Design, Latin Square Design, application of SPSS,

PAST and other online tools for statistical
annlysis

Suggested Readings

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

Mead R & Relay J. 1987 Statistical Tools  for
Rivariate Analysis for intercropping Experiments. ICRAF, Nairabl.
Surendran €, Schgal RN & Poaramathma M.
Workers ICAR 2003,

Agro-Forestey Research -

Statistical Methads  for Agricultural

R. Rangaswamy: A Text Book of Agricultural Stat
ISBN-9788122425925, 9788122425925

Dr. § R S Chandel: A handbook of A

istics, New Age Intemational Pvt L1d Publisher,

gricultural Statistics, IMPECT PUBLISHER

Course Outcome:

4. Student knowledge on the layout experimental designs.

5. Develop competency for data handling, graphica

| designing and test of experimental data
statistically.

6. Students will be expertise on different statistical packages uscd for data analysis

o PO PSO =0
FO1 TPO2 | PO3 | PO4 | POS [ POG | POT | POR | PSOI pPSO2 [ PSO3
col |2 3 \ 1 1 1 T E 3 3 2
coz2 |2 3 1 1 1 1 i 3 3 3 1
coa |2 3 1 1 1 1 1 3 3 3 = =
Weightage: 1-Sightly; 2-Moderately; 3-Strongly o
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PAPER II: DISSERTATION CR: 20

Course Objective

1. To provide an opportunity to unearth new information related 1o gpecific topics of forestry and
motivate students to pursue further research

2. Toequip students for conducting research, writing of rescarch reports on forestry related problems.
3. To educate students on recent advances in forestry research end munagement practices.

Contents:
Student must conduct a Research project based on some topics related to forestry which will be submitted
as a Dissertation. The Dmssertution will be evaluated by the externnl examiner based on presentation,
subject knowledge and dissertation report and quality,

Course outcomes
CO1: Stedents will have the =kill to carry out & minor research work and develop scientific writing
skills.
CO2: Students will be capable to perform data analysis by using various statistical tools,

Course Outcomes and thelr mapping with Program Outcames:

co FO PSO

PO1 | POz | P03 | PO4 | POS [PO6 [ PO7 [ POS | PSOT | PSOZ | PSO3
CO1 3 3 3 3 2 3 3 3 3 3 2
co2 3 3 3 3 2 | 9 | % 3 3 3 2

Weightage: 1-Sightly;2-Moderately;3-Strongly

Examination marking system
Each course will be evaluated as followings:

Sub Code L T | P | Duration 1A | ESE (T) | ESE(P) | Total | Credits
. 3 =11 S hours 30 70 100 200 " 1

* Summer internship: Students will be attached to forest 1o learn various forest operations,
forest based industries and or forest institutes as per their interest. However, he has to present
certificate of internship and will make a presentation/ seminar, Intemship will of non-credit,
The evaluation/ validation of internship will be done by external examines/ intemnal
examiner/TTOD, ete, based on student seminar/ presentation.

= Dissertation: The dissertation topic will be allotted to the student in 111 Semester while it will
be evalunted at the end of IV Semester. Students will choose research topic on his own interest

on forestry topics related to the curriculum under the guidance of students Mentor/ supervisor,

A Al ™ I8 N =l N
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Student must conduct a Research project bssed on some topics related to forestry which will
be submitted in the form of Dissertation. The Dissertation will be evaluated by the extermal
examiners appointed by the competent autharity of the University. Based on student
presentation, subject knowledge and dissertation report and quality, the mark will be
evaluated out of 200 marks (Presentation 50 marks, subject knowledge 50 muarks,
Dissertation quality, content, statistics, graphic and figures 100 murks),

Two mid-term exams of 15 marks each (total 15+15=30) will be gonducted considering

summative or formative methods. End semester exam marks will be held of total 70 marks

@é;n-;ﬁ(‘ e S\

—-;. ’-, 29 7: Q
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COURSE SYLLABUS
FOR
Ph. D. FORESTRY & ENVIRONMENTAL SCIENCES

(SCHOOL OF NATURAL RESOURCEYS)

DEPARTMENT OF FORESTRY, WILDLIFE

& ENVIRONMENTAL SCIENCES

GURU GHASIDASVISHWAVIDYALAYA
(A Centrd University established by the Central University Act.2009 No. 25 of 2009)
BILASPUR-495009, CHHATTISGARH
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Course Structure of Ph.D. Program in Forestry and Environmental Sciences

Programme Outcome:

PO1: Fundamental knowledge: The scholars will be able to apply knowledge of Forestry and
Environmental Sciences for managing the forest resources and its devel opment.

PO 2: Research approach: The scholars will identify the forest and environment related issues
and investigate the possible solution through research, field trial, experimental designs, |aboratory-
based research, corroboration with industrial and research institutes.

PO 3: Practical application: The scholars will implement the theoretical knowledge related to
the subject into real life and experimental form. Real-life problem-solving approaches will be the
outcome of research.

PO4: Problem investigation and analysis: The scholarswill have the competence to investigate,
and possess analytical skillsto identify, formulate and solve real time Forestry and Environmental
issues and provide a cutting-edge solution.

PO5: Society: The scholars will apply the knowledge of Forestry to assess the resources for the
benefits and wellbeing of forest dwellers and society.

POG6: On sitefield trial: The scholarswill regularly visit field for their experimental research and
experiential learning.

PO7: Ethics: The scholars will apply ethical principles and commit to professiona ethics,
responsibilities and norms of the forestry and environment protection, and conservation practice.

PO8: Team work: The scholars will function effectively as an individual member or as a leader
in diverse teams and multidisciplinary activities

PO9: Communication: The scholars will be able to communicate effectively by presentations
and writing reports of the activities related to forestry

PO10: Management: The scholars will be able to manage the forest resources for mitigating
climate change and sustainable future.

PO11: Life-long learning: The scholars will be engaged in independent lifelong learning in the

broadest context of forestry operation and management.

New Course Introduced Criteria - 1 (1.2.1)
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Program Specific Outcomes:

PSO1: Scholars will develop strong competencies in research in the field of Forestry and
Environmental Sciences and its application in forestry and environmental sciences.

PSO2: Scholars will develop experimental design, forest survey & mapping, forest management
planning, field investigation and environmental sustainability using conventional aswell as recent
tolls and technologies.

PSO3: To prepare the scholars for employment in Forestry, Environmental Sciences and allied

sectors and to meet the workforce demand of government and industries.

Syllabus
Ph.D. Course Work of Forestry and Environmental Sciences

Paper-l Research methodology
Cour se Objectives:
1. Tolearnabout the basic concepts of research, biostatistics, experimental designsfor forest-
based experiments.
2. To develop understanding on the hypothesis, Literature review, data handing and
analysis, tabulation and graphical representation.
3. To be aware of the ethical issues and gain expertise on the scientific writing including

reports, drafts etc.
Unit I: Dr Gunjan Patil:

e Meaning, Concept, Nature, Steps, Types and Characteristics of research. Qualitative
and quantitative methods of research, Research proposal and its elements, Formulation
of research problem-criteriaof sources and definition, Development and characteristics
of objectives. Development of hypotheses and applications. (GP)

New Course Introduced Criteria - 1 (1.2.1)
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Unit-11: Dr Gunjan Patil + Dr Atul Kumar Bhardwaj

e Concept of survey, inventory making, sampling methods. Tools of data collections,
experimental designs, their types, attributes, data entry, tabulation, statistical anaysis
and interpretation. (GP)

e Working principles and analytical instruments used in forestry and environmental
sciences research. (AKB)

Unit-111: Dr Brijendra Pratap Singh

e Ethical issue, ethical committees, commercialization, copy right, royalty, Intellectua
property rights and patent law, reproduction of published materials, Plagiarism,
Citation and Acknowledgement- Reproducibility and accountability. (BPS)

Unit-1V: Prof K K Chandra

e Resultsand conclusionswriting of research, preparation of manuscriptsfor publication
of research paper, presenting a paper in scientific Seminar, Thesiswriting. (SCT)

e Structure and components of research report, Types of research report: Research paper,
thesis, Research project reports. Pictures and graphs citation style, writing a review
paper, Bibliography. Citation index, Use of Al in forestry research. (KK C)

Suggested Readings:
1 C.R. Kothari, Gaurav Gar (2019). Research Methodology. New Age International

Publishers; Fourth edition

2 Shanti Bhushan Mishra, Shashi Alok. (2011) Handbook of Research Methodology- A
compendium for Scholars & Researchers. Edu-creation Publishing

3 AroraP N (2003) Biostatistics. Himalayan publishers.
Arora, P.N. and P.K. Mahan (2016), Biostatistics, Himalaya Publishing House.
K.Balaji, A.V.S. Raghavaiah, K.N. Jayaveera (2012), Biostatistics, |.K. International
Publishing House Pvt. Ltd. New Delhi.

6 Partha Pratim Ray (2022). A Guide to Research and Publication Ethics A Text Book As
per UGC Guidelines for UG, PG, MPhil and PhD. New Delhi Publishers

New Course Introduced Criteria - 1 (1.2.1)
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7 Debabrata Basu, Samarpan Chakraborty, Aditya Sinha. (2021). Research and Publication
Ethics: A Textbook. Concept Publishing Company Pvt. Ltd.; First Edition

8 MarijaJ. Norusis (2011). IBM SPSS Statistics 19 Guideto Data Analysis. Pearson Prentice
Hall.

9 Brian S. Everitt, Sabine Landau (2003). A Handbook of Statistical Analyses Using SPSS.
Chapman & Hall/CRC; 1st edition

10 Peter Dalgaard (2008). Introductory Statistics with R. Springer

Course Outcome:

1. Studentswill have an idea on research and be able to layout experimental designs.
2. Develop competency for data handling analysis, graphical designing and test of
experimental data statistically.

3. Studentswill be expertise on scientific writing skills and draft reports.

co PO PSO
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PSO1 | PSO2
col| 3 3 2 3 3 3 3 3 2 2 3 3 3
coz2 | 3 3 2 3 2 2 3 3 2 2 3 3 3 3
Co3| 3 3 2 3 3 3 2 3 2 2 3 3 3

Weightage: 1-Sightly; 2-Moderately; 3-Strongly

Paper — |1 Forest Ecosystem M anagement

Course Objectives:

1. To enhance knowledge on Forestry systems and tools for forest management.
2. Togain knowledge on various forest servicesincluding NTFPs and conservation methods
of wildlife.

3. To know about the Climate Change impact on forestry and conduct of EIA activity.
Unit-1: Dr Ajay Kumar Singh + Dr Garima Tiwari

5
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World Forestry systems, Forest types of India and Chhattisgarh, ISFR reports,
Biodiversity assessment and conservation techniques, Water and soil conservation
strategies. (AKS)

Criteria and Indicators of sustainable forest management, community forest
management. Challenges, opportunities and constraints in Forest management, Rapid
Rural Appraisal and Participatory Rural Appraisal. (GT)

Unit-11: Dr Chowlani Manpoong + Dr Bhavana Dixit

Site Quality and Ecosystem Evaluation, Biomass estimation, Biogeochemical cycles
and nutrient dynamics, Soil microbial dynamics, Soil enzymes activities, Ecosystem
restoration. (CM)

Non-Timber Forest Products, value-added products and marketing channel, Role of
NTFPs and sustainable use. Production Technology of important medicina and
aromatic plants. (BD)

Unit-l111: Prof K K Chandra + Prof SSDhuria

Forestry interventions- Plantation forestry, Industrial forestry, Urban forestry, Social
forestry, Forested watersheds, Recent advances in Agroforestry research. (KK C)
Conservation Forestry- National Parks, Biosphere reserves, Sanctuaries, Arboretum,
Wildlife census techniques, Wildlife corridor and habitat development, Human-
Wildlife conflicts. (SSD)

Unit -1V: Prof SC Tiwari + Dr Brijendra Pratap Singh

Carbon Forestry, Climate Change and Global Warming, Carbon Budget, Carbon
Trading, Climate Change Vulnerability assessment, Carbon stock assessment in soil
and vegetation, International negotiation and treaties on Climate Change. (SCT)
Environmental monitoring, EIA guidelines, Techniques, formulation and process of
EIA, Water quality index, Air quality index, Pollutions effects on Environment and
Forest health, Disaster management, Environment Programs and Policies. (BPS)

Suggested Readings:

New Course Introduced Criteria - 1 (1.2.1)




e
"‘E Guru Ghasidas Vishwavidyalaya

g feaffeneaa

o i W XV F 2 % BTE vty ai Feefr

g
PR, AT - 495000 (B7) = e

JA Coura Datrersy Eitibihed By e (oura) Pbversiion At 2000 Mo 5o/ 100%)

Koni, Bilaspur - 495009 (C.G.)

1. Adrien Djomo (2023). Climate Change Mitigation - Sustainable Management of Forest
Ecosystems and Natural Resources

2. Alain Rostand Lieunang Letche (2021). Protocol For Measuring, Monitoring And
Sustainable Management of Carbon Stocksin Tropical Forests. Our Knowledge Publishing

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

4. John L. Innes, AnnaV. Tikina (2017). Sustainable Forest Management From Concept to
Practice

5. JS. Singh, S. P. Singh., S. R. Gupta (2014). Ecology, Environmental Science and
Conservation. S. Chand publication.

6. Krebs, C.J. (2016), Ecology, Pearson Education Inc.

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

8. JW. Doranand A.J. Jones (1996). Methods of Assessing Soil Quality. Soil Science Society
of America, Madison.

9. D.J. Greenland and I. Szabolcs (1994). Soil Resilience and Sustainable Land Use. CABI.

10. SP Rawat 2008 Non-Timber Forest Products of India Gen Tech Books New Delhi

11. Mehta T. 1981. A Handbook of Forest Utilization. Periodical Expert Book Agency.

12. Jeffers INR. 1978. An Introduction to System Analysis with Ecological Application.
Edward Arnold.

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

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

15. Jha LK. 1995. Advancesin Agroforestry. APH Publ.

16. Nair PKR. 1993. An Introduction to Agroforestry. Kluwer.

17. Balakrishnan, M., (2016), Wildlife Ecology and Conservation, Scientific Publication.

18. Dwivedi A P (2009). Managing wildlife of India. International Book Distributors,
Dehradun, India.

19. Karanth K. Ullas (2017), Wildlife Population, Natargj Publications.
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20. Rajesh Gopal (1992). Fundamentals of wildlife management. Justice Home, Allahabad,

India

Course Outcome:
1. Scholarswill acquire the knowledge about World Forestry systems and the carry out forest

3. Scholarswill be able to combat climate change impact through research in forestry.

4. They will also be well acquainted with the processes of carrying out EIA activities.

management strategies.

Scholars will gain knowledge related to various services obtained from the forest, NTFPS,

and conservation forestry.

co PO PSO
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PSO1 | PSO2 | PSO3
co1l| 3 2 2 3 2 3 2 3 3 3 2 3 3 3
co2| 3 2 3 3 2 3 2 3 3 3 3 3 3 2
co3| 3 3 3 3 3 3 3 3 3 3 3 3 3 3
co4| 3 3 3 3 3 3 3 3 3 3 3 3 3 3
Weightage: 1-Sightly; 2-Moderately; 3-Strongly
Paper — I11: Forest M easurements and Tree I mprovement

Course Objectives:

1

To develop knowledge about silviculture techniques and forest biometry including remote
sensing and GIS applications.
To gain knowledge on severa aspects of tree biology, wood science and the tools for tree
improvement.
To be aware of the Forest health and methods for forest regeneration and management

New Course Introduced
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Unit- I: Dr GarimaTiwari + Dr Atul kumar Bhardwaj + Dr Ajay Kumar
Singh

e Recent techniques of Silviculture management of Forest, Plantation productivity
analysis, response of plantation to irrigation, management strategies for enhancing
plantation productivity. (GT)

e Forest Biometry and Measurement, Surveying & Engineering of Forest Resources.
(AKB)

e RS components, Electromagnetic spectrum, GIS software, mapping of vegetation, land
use and land cover, and water bodies through RS & GIS, Role of GPSin forest. (AKS)

Unit- I1: Prof SSDhuria + Dr Chandresh Kumar Singh

e Seed quality and viability testing, Provenance trials, Seed production areas, Seed
Orchard management, Assessment of genetic diversity in forest trees, Reproductive
biology of forest trees. (SSD)

e Techniques of Tissue culture and Tree improvement, Molecular markers and tools used
for tree improvement, Concepts of Genomics, Documentation and evaluation of Forests
Genetic Resources, In situ and Ex situ conservation of genetic resources. (CKS)

Unit-111: Dr Chandresh Kumar Singh + Prof K K Chandra

e Carbon fixation, water absorption and transport, ascent of sap, nitrogen fixation, water
stress and mineral stress physiology. (CKS)

e Wood formation, Properties of wood, engineered wood, Wood certification, Smart
furniture concept, Recent advances in wood preservation. (KK C)

Unit- 1V: Dr Bhavana Dixit + Dr Chowlani Manpoong

e Forest pests and Diseases, Disease outbreaks in forest trees, forest fire, integrated pest
management, bio-control methods, Forest health. (BD)

e Nursery practices of some maor tree species, Assisted Natura Regeneration,
Quantification of Forest regeneration, Biofertilizer and Microbial technology. (CM)
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Suggested Readings:

1.

© © N ©

11.
12.

13.
14.
15.
16.
17.
18.
19.

Dwivedi AP. 1993. Forestry in India. Surya Publ.

Khanna LS. 1996. Principle and Practice of Silviculture. International Book Distributors.
L.F. Janssen (2000). Principles of Remote Sensing. ITC. Edl. Text Book Series I1. The
Netherlands

Rolf A.de By. (2000). Principles of Geographical Information Systems. ITC. Edl. Text
Book Series|. The Netherlands

M.K. Sharma (1986). Remote Sensing and Forest Surveys, International Book Distributors,
DehraDun.

B. Bhatta (2008). Remote Sensing and GIS. Oxford Publications.

Chaturvedi AN & Khanna LS. 1994. Forest Mensuration. International Book Distributor.
Ram Prakash 1986. Forest Management. International Book Distributors.

Kumar V. 1999. Nursery and Plantation Practices in Forestry. Scientific Publ.

. Barnett J, Baker P & James B. 1991. Regeneration Methods. USDA. Proceedings. Reprint.

Boyd RJ.

FAO. 1985. Forest Tree Improvement, FAO Publi.

P.K. Agrawaland M Dadlani (1987). Techniques in seed science and technology, South
Asian Publishers, Delhi

Faulkner R. 1975. Seed Orchard Forestry. Commission Bull. N0.34.

KhoslaPK. 1981. Advancesin Forest Genetics. Ambika Publ., New Delhi.

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

Zobel BJ& Talbert J. 1984. Applied Forest Tree Improvement. John Wiley & Sons.

Negi SS. 2007. Wood Sciences and Technology. International Book Distr.

Terry Porter (2006). Wood Identification and Use. Guide Master Craftman publications.
S. Hill Calum (2006). Wood modification: Chemical thermal and other process. Today

and Tomorrow publishers.
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20. Ram Prakash, Chaudhari DC & Negi SS. 1998. Plantation and Nursery Techniques of
Forest Trees. International Book Distributors.

21. Bakshi, B.K. Forest Pathology. (1976) Principles and Practices in Forestry. Controller of
Publications, New Delhi.

22. Beeson, C.F.C. (1941) Forest Insects of India, The Ecology and Control of the diseases.
International book distributers, Dehra Dun.

23. Paul D Menan (2003) Tree and disease concept. Prentice hall Inc.

Course Outcome:
1. Thestudentswill know about silviculture techniques and forest biometry including remote
sensing and GIS applicationsin forestry.
2. The students will be able to understand the recent advancement on tree biology, wood
science and the tools for tree improvement.
3. The students will be able to identify the disease and pest in Forest including the methods
for forest regeneration and management.

PO PSO
o PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PSO1 | PSO2
Co1 | 3 3 3 2 3 3 3 3 2 3 3 3 3 3
coz2 | 3 2 3 3 3 2 3 2 3 2 2 3 3 2
Co3 | 3 3 2 2 3 3 3 3 3 3 3 3 3 2

Weightage: 1-Sightly; 2-Moderately; 3-Strongly
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