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List of Courses Focus on Employability/ Entrepreneurship/

Skill Development

Department : Department of Forestry, Wildlife and
Environmental Sciences

Programme Name : B.Sc. (Forestry)

Academic Year : 2020-21

List of Courses Focus on Employability/ Entrepreneurship/Skill Development

NR/FR/CR/01/01/L  Principles and Practices of Silviculture
NR/FR/CR/01/02/L  Fundamentals of Soil Science
NR/FR/CR/01/03/L  Basic Mathematics

NR/FR/CC/01/L English Communication

ECA-Extracurricular activity Field visit/ NSS/ Swachhta/ Physical
Education/ Plantation Activities

NR/FR/EC/01/01/P
NR/FR/CR/02/04/L  Introductory Botany

NR/FR/CR/02/05/L  Forest Ecology and Biodiversity Conservation
NR/FR/CR/02/06/L  Fundamentals of Wildlife

NR/FR/CC/02/02/L  Environmental Studies

ECA-Extracurricular activity Field visit/ NSS/ Swachhta/ Physical

NR/FR/EC/02/02/P
/FRIEC/02/02/ Education/ Plantation Activities

—_

NR/FR/CR/03/07/L  Forest Mensuration

[UnN
—_

NR/FR/CR/03/08/L  Cytogenetics and Plant Breeding

U
N

NR/FR/CR/03/09/L  Forest Management

U
w

NR/FR/GE/03/01/L  Ethnoforestry

NN

NR/FR/SC/03/01/L  Nursery Practices and Plantation Management

Ul

NR/FR/CR/04/10/L  Fundamentals of Wood Science

—_
()
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NR/FR/CR/04/11/L

NR/FR/CR/04/12/L

NR/FR/GE/04/02/L
NR/FR/CR/05/13/L
NR/FR/CR/05/14/L
NR/FR/CR/05/15/L
NR/FR/DS/05/01/L
NR/FR/DS/05/02/L
NR/FR/CR/06/16/L
NR/FR/CR/06/17/L
NR/FR/CR/06/18/L
NR/FR/CR/06/19/L
NR/FR/DS/06/03/L
NR/FR/DS/06/04/L
NR/FR/CR/07/20/L
NR/FR/CR/07/21/L
NR/FR/CR/07/22/L
NR/FR/CR/07/23/L
NR/FR/DS/07/05/L

NR/FR/DS/07/06/L

NR/FR/CR/08/24/P

NR/FR/CR/08/25/P

NR/FR/CR/08/26/P

Nursery Management and Commercial Forestry

Application of Remote Sensing and GIS in Forest and Watershed
Management

Non Wood Forest Products and Utilization
Wildlife Management

Wood Technology

Forest Tree Seed Technology

Meteorology and Crop Production

Basic Concepts of Horticultural and Landscaping
Forest Pathology and Entomology
Agroforestry

Forest Economics

Forest Tree Improvement and Biotechnology
Carbon Forestry and Global Climate Change
Community Forestry

Biostatistics

Forest Surveying and Engineering

Forest Policy, Legislation & Environmental Act
World forestry Systems

Fundamentals of Extension Education
Entrepreneurship Development

Socio Economic Survey-Village Attachment ( report writing,
presentation, Viva-Voce)

Forest Operation Work Experience ( report writing, presentation,
Viva-Voce)

Forest Institute and Industrial Visit (report writing, presentation,
Viva-Voce)

Courses Focus on Employability/Entrepreneurship/Skill Development
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Department : Department of Forestry, Wildlife and
Environmental Sciences

Programme Name : M.Sc. (Forestry and Environmental Sciences)

Academic Year : 2020-21

List of Courses Focus on Employability/ Entrepreneurship/Skill Development

Silviculture
319 (M. Sc.
F01.‘estry and  Forest Biometry, Surveying & Engineering
Environmental
Sciences) Forest Management, Remote Sensing & GIS
Forest Ecology and Biodiversity Conservation
Forest Protection
u Forest Statistics & Research Methodology
Forest Policy, Laws and Environmental Legislation
u Forest Tree Improvement and Biotechnology
u Wood Technology and Nanoforestry
Wildlife Biology and Conservation
Forest Soil and Watershed Management
Forest Products and Industries
Environment and Global Climatic Changes
Breeding Methods in Forest Trees
Forest Trees Reproductive Biology and Seed Orchards
Molecular Genetics of Forest Trees
Quantitative Geneticsof Forest Trees
Forest Genetic Diversity, Conservation & Environmental Impact
Field Training ( Attachment with State Forest Department for

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)
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analysis of FGR & its distribution) Project report writing,
Presentation & Viva-voce

Industrial Training

Computational Skills

Forest Resource Analysis

Production Management in Nursery and Plantation Forestry
Finance and Marketing Management of Forest Resources
Tree Business Management

Forest Management for Environmental Conservation

Field Training ( Attachment with State Forest Department for
analysis of Forest Management patterns & Management techniques)
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CBCS COURSE SYLLABUS
FOR

B.Sc. FORESTRY

(w.e.f.2018-19)

“SCHOOL OF NATURAL RESOURCES”

DEPARTMENT OF FORESTRY, WILDLIFE

& ENVIRONMENTAL SCIENCES

GURU GHASIDAS VISHWAVIDYALAYA
BILASPUR-495009, CHHATTISGARH

(A Central University established by the Central University Act.2009 No. 25 of 2009)
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B.Sc, Forestry (4 -Year / 8- Semester ) CBCS Programme

o T

\\‘i %b

Vourse Dpted [ == Hout
Semestes | Course Code Noune of the course f
5| SN - e
Core-01 | NRFRACRA 01 l‘_fb_:tp}cs end P'rectices of . {
O | Silvicutture
Conel] ' A =
S NRIRACROLOL | o ! 4
Core2 | NRFRACRG 1702 | Fundamentals of Sofl Science 7S D
Curs-02 | »
 Practica! | NRFRACRO 1029 : | : 4
| X251 NRFR/ICROIT, | Basic Mathomatics ool N
Ahility :
‘E‘;'n‘;f‘u"'m“’“," NRFWCCAIL | English Communication 4
(CC-01) — |
-~ !:nracumcuk | ECA-Extracurriculas wctivity
Activity R Field visit! NS/ Sachiun .
(EC-01) NRFR/ECOLOLP Fhysicul Educations Plantstion RN
Activitics o
| TOTAL . 132
’T Cops 1 0] NRFRICRADAL. | Tntrodusioy Botams [ 4
Care 04 R =
| Prustica! NR/FR/C k—,o.m‘v e 4
| e NRFR/CR2/0s0. | Focet Feology and q
| = | Bicdiversity Coaservation
Care 05 . ‘e B
 Practica | NRFR/CRUZICSP d: |4
"Cars -06 NRERCRO2KET. | Fundarsentals of Wildilde 4 i
"Cars -06 ; , ' =]
n  Practicat NR.FR.‘I:.R@?.‘(UP 7 2 4
¥ Ahllfy . |
’;’g | 2‘:;‘:;:‘:;" NRFRICCO202/. | Environmental Stadies 1
o’ 1 |
? Extmourricular ECA-Extracursicular activity? =
Activity- S IS Field visitr NSS/ Swachhin/
H (EC-02) NRARECK2A2P vocstional Treining/ Sports/ | 4
Planutian activies
SUMMER ‘ P\] C, &nx\’ln Swachhta / NSS/ (00
)« Iintesnaship: IS dly2 Tndestrial visit UBASothers P
5 Total ' 132 |
2 [ —
g! Core 07 [ NRFRACRAINTIL | Ferent Meérsuration 4

s Care .07 \ = '

s / ;
afh, It | Boactical | NRPRICRAJD2P | . i
e Core .08 | NIVFIUCRAIDE, .| Cytogenetics =nd Plant Beveding 4 1 3

3 [Core 08| NR/FI/CRAMAGP | R

Courses Focus on Employability/Entrepreneurship/Skill Development
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| l’ u-_l_o:._.._l‘7 B ' g
l ore 49 NRTFRCRAMINOWL, | Forest Mamagement R -
) * - 1 |
Core C" NRFRACRAIANP 2 1
Pracixs! |
licucrlc
Eleclive NRSR/GEAY01A | Ethnoforestry 4
(GE-01)
Caxric |
Elective - | NprmGEozOP 2 4
Practical ‘
(GO P | i )
Skl
{ Bnhancemers ey Nuarsery Practices mnd Plhanisiion
| B I 3, - : E
Course(SC- NEFR/SCAIOLL management 2
on | .
5xill
| Enhancemcnt et T
| Course{SC- NR/FR/SCO3I0LP 4 %
o2 ==
| Total 30 (¥
| Coee 010 NR.‘FR/L'RN.W](I"_I. Fundamenzals of ym:l Science il 4
Core 010 | e e CRAM/IOP TR IR
| Practica) | ]
Cees 011 | PR Nursery Management sl
{ NR"TR'(’R‘ 0TI Commencial Foeostry 4 4 |
Core 011 | e CRAMY) P 2 3
| Practical g W | B
Cose 012 Application of Ranote Scosing aoel |
NRFRCRAMAZL | GIS  in Feecst and Warershed 4 4
v Mamagement
Core 12| NRAFRICROM 2P 2 | 4
\ Practicsl | o |
l :;m:': | Noa Wood Fares Products and ¢ -
lives v ~ aras % 8 -~
p RFRIGEDADVL. | Lxilizatio
{GE-02) N‘ TFZ. EMD4DVL | Lxilization
Genere
| Elective
Practical(GE- | NR/FRAGEOL02
r | e u
= i Swayam Swachhta/NSSAndustriat
A TR visit! Others
days T AL :
TOTAL
TCore 013 | NR/FIACHANI I | Wildiife Maragement
v Sl | nwrrcRoup
Prs:ma.
l -14 ?\R'l RCRDS/ ] 'u.‘L | Weod I(v'll‘n){‘w

()—j

1)) ﬁrf-
(th\(

y) ‘D\ T

AT
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| Cose =14 NRFPRCROS 4P 2 |
| Practicol i z - - .
Corg =15 [NRJ]'R'('RUS{]S{ | Forest Tree Seed Technology 1 4
Cor 1) | NRERCROISE | 1 | 4
Pructical B
' Discaple
Specific e > , s - i
Flective NEFR/DSUSOIL | Meteorology and Crop Froduction 4 {
ADS-01) | S >
Discipline
Specifio NR/FR/DSOHT 1P 2. | 4
Elective
(Dsan P
Disciplioe p
Spaeific 8P e | sk Concepts of Horticultural and |
. Elective- NRFRDS DSV Landscaping
) (DS-42) : |
Disciplise
Spexifie s 2 :
Elective- NEEARDESA 5020
DS P
TOTAL 24 | 3
i S BTOl ToTEoR st o R
| Core 4110 NRFRICRAG/ 4L | Forest Pathology aned Ectomology 4 qa
Core 016 | ooy FRICRIDGN 6P : | 4
Praciical TR
Corg -017 NR/FRICROGNTF/. | Agroforestry ¢« 1 4 |
Cere 017 . P 0 2
Practical NRFR/CRAOG 7P - » |38
Core 018 NRTFRACRTRL | Forust Ecomomacs 1 4 4
Coe D18 | e rR/CRAOG B 2 4
Praztical
Caore -019 O Forest Tyee Improvement and p
NRIFICRIGMN. | 00 ey & ¢
= yi |01 FRiCRGN 9P 2 4
{ Prnctical | s L
Dimlm:
Specific : 2 | Carbon focestry und giobal climste
1 S NIZFR/DSN603A | g 4 e
{DS3) .l - N NS
(DS03) P | NITR/DSAS 0P 3 4
Discipline
Specific LRl 3 woim | wenee
0 ‘T
| Elecilve- NRFR/DSAV04/L. | Commanity Forestry
DSy v\ -
{DSONHP | NFRDSOMOAF | L
i = | TOTAL % 14|
Coee 020 i NRFRCRAOTZVL | Diostatistics A 4 |
Cor“ 0..0 "/ 1ot ] A0 - a1 |
Practica] N[L'I‘IR.CR.'OJ..L\I‘ l " 2 J

95
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| Core 28 \ll/rt{( RAT210L | Firest Sury eving sl E npineering K 1
Core-BI1 | WRFRICHOT21/P 2 N
| Practical _ SR e
Coee {122 Forest Fobey, l(;x‘.‘:.l on &
e b | Eavirommoenal Act ‘; '
Core22 | o Froca7a2® | 2 A
Practical :
| Coge 021 NRFRCRAOT2I/L | World forestry System 4 q
Cars 023 | o FRACRO22P 2|
Practical
Disc nlnc .
\mﬂk PO AN Fundamentals of Extension
Electives NRIFRADI7/03 Fducstica 4 4
os-03) | )
Discipline
Spesific NRFRDSAIAS P 2 4
Elotive-
(DS05) P — N
Discipime
| f,f::":: NRFR/DS7064, | Enteprencarship Devekpment > o
KRS N 5
Dascipline |
Specific ——
Elective- NRFR/DSD70GP -
osoe)P | ! O
TOTAL 30 49
| Core 024 "Sonic Survey-Village st Ament{ ceport
ore <) 3 Sonlo econamic Survey- ¢ aftwchuncnt { repor
S MRMI4S
L N/FR/CRIOR “4'7' writing, presentation, Viva-Voce)
| Core <025 . Forest operztion Work, Experience { repoat wiitiag,
| NRFRCRARIP | peeseniation, Viva-Voe) sl
Core -026 | oy | Forost Instituts and Inductrial vizit (reporn ~.~rllim,.
— MUI}'.( R/ZIBL'?‘- ?'., presentation, Viva-Vooe) l
VIl The nature of the course @ VI Semester = fiekd based. Socio soconomic swvey will be
performed b s assigrad village by the students, For exposire of forest pperation work
sudents will be altachod with State Porest Dopartmont. lestiute! industrial tminmg will be
scoamplished by the studeats through visits. of neaxby forsst be bn ed Indusiries / [astismions.
8 Hours!
LOTAL ('\ £ credits for weol for ¢ach
> I cach tralning truining segment”
*eﬁlltul)g ‘ separately » 5
| IGRANDTOTAL £ %,
: @%wwk s \ 1 \i\ b4
' \“m \ Y o
f ]
i o P :
B /’42 /A A ({\\1/ \0\\( 2
cllo '/ﬁ% '
W"’." m.um-.:? Stisnie
Gutu Gheacidse Vishoravidrstayn, Bhsmr IQG )
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PRINCIPLES AND PRACTICES OF SILVICULTURE CRi4+2

Definian, ohjectlve and swope of silvicolumre. Sutus of farcst 1 Indix and thelr eole. Forest Iypas 20

i classification. Trees and thedr distinguishing features, Site facoors and thelr interactions. Climatic
factoes and its rede. Edaphie fictory, Plysiographic fectory and ity influceces, Blotie factors- influence
of plark ingect, wild anlmals, man and domestic animals. Impact of coutrolial buming, grazing

infloeree of et on vegetation. Miorechete andd its offect.

Regemcraticer: Negwal, anifichl and fcisey slfecting it, Repeserstion Survey, Tonding operstion:

Weeding, cleaning, thinakag and improvement felling,

FRACTICAL

\oquuntitne with various sechnical temms, Study of foeest compisiticn, Reconlisg the observations ¢n
peenological choracteristios of differot tree species. Stidy of 2#e Factors Study of’ the nztom|
regenerition, dflorestation and reforestation sucorss Lay outine of wicsery bed and =l progarstion,
types of seed sowing in nursesy bed.
Suggestod Readings:

I, Klunna LS (1984) Principles and Prisctice of Silvicultars, Shonm Bhandu, Dedys Dun

L Ram Pakohr eed LS Khanna {1991) Theory sl Praclice of Sitvigultess! SYSIN

Inemativenl Book Disrbovars, Dehra Dun,

5. Dwivedi, AP, (1992). A Text Book of Silvicedure, Intermaioeal Book Distributors, Dehradu,

S

Drwivedi, A, P, (1992). Principhes and Practice of Teclizn Silviculture, Surya Pablicatico.

3, Champmas, GW. and Alhn, T/G. (1978). Establishment Technligues for Fonst Plancarion
F.AQ Forestry Paper No8, F.AO Roma

6. Pradip Krichan (2013), Jungle trees of ceatral Indla. Pesguin Boeok dstributors, Iodia

FUNDAMENTALS OF SOIL SCIENCE CR: 442

Compesition of earth’s crust, soil 25 naseral medium for plant growth, mejor campanents of seil, Sail
min¢rals formathon, Weathering of rocks and nebaeral i-weathering faclor, physical-Chemical Sickag kol
weathedng and peocedusrs of sail foemation, Fhysical peoperties-bulk density, scif ponasity, =il
structure, soll consistency, plasiicity. Soil ceganic matiers 20d litler decompoaition, pil, nutriere

umh"nnv g .xbi{fp(i.ll Soil bulleriag capacity, Sod water foems- soil mokature, wil ing polnt- flcid

/t q,zial‘. ‘|\

oL —
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vapuil i fa Lold g cacacaty, a0l r3= ¢ ity classil i, Foolik )
alted, ok, Nooded wd saandy soils
Forest soite Ve culliymed mek S8 collcids sed excdange phenamenan. Essential nutrieat elements

accumence. availabilty &l Ty functions, Dhgncsts of mexient deficiencizsyisiaal symploms, 2l
fertiWry cvalmation methods Stte peodicivily md outdent <yeling in foredt soils, Forest soll
cavironment-distrbution of various microorgaaisms, thizosphese angd phyllcaphere comncepr. Mineral
Tramlimthoncbon cocle, Negaule, Faoyche, Secpcie, Blosfertifizers <o importunce. Nitropgen
fixation-Rhizobivm-tree Rgunie symbicsis, Prankin - nen-iegume symbiosis. asymbxdic ond associtive
Ny fimetien. Mywamhiza: types Siolagy el mopatanss nih gueific mlmanns by ive swd soipe
IRACTICAL

'

1dereifezsion of rocks and minerale Collession and poegurbion of sonl samples, soul analysis loc

moliture, codor, ralk density, orpanes maten, pH, EC, Textural sealysis

Study the forest soil profik, Trtennbnation of availsnts N, P & K content of soil, basic sterilization
techues, caranng and maintenmxe Of maced rganism ocouming is soil, stuining methods, wtudy of
decoacsition of st lioer by CO» evalution method, progaration asd lnoculetion techmique for

mycorrhiza and biofertiizes
Sappested Readings

1. Armeon, KA. Poees Soily, (1077) 1BD Fublisher, Debiradun.

Ciake, MUIL Forest Soul Research, (2006, [BD Pebiisher, Deradun.

Doty N.C nnd Walk FLR(2099) Natwew and properties of Soil, Primice Holl of Iaciin

4. Blewas, TD, und S.K. Mukherjee (2001). Test book of seil Sciemee. Tota M., Grew Hill,
Priblickming (' Now Delhi

5. Wild, A, (1583) Soil conditions and plant growti | 1th editiom, FLBS, Londoo

. Mark Ashran and Geeta Puri (2008} A cleer and eongise imrodduecion 10 S0l sclence, W ley-
Bleckwol! publishers,

7. A KKotay (1997) Baslc coapepes of Sall sclenzeWiley Estarn Lu

£ Dag, DX (2013) Introductory Sodl Science. Kalymai yublishers

9. Havlin )L, and Thadake £1., (2013} Sodl fertility and Fertilizers. Amsazon.com

10 Halvia J snd Pessson (2009 Soil femtility and fertilizers An introcluction lo mutrient
management Printics Hall of Indie.
1 Biswar, TN and SK. Modenee (19925 Tex! book =il f2otiligy, Tay MS. Grew HiL

Publishning Co,, New Delhi

rop! '
(£ .;x.,,ﬂbﬁ \
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12, Black, C AL (19935 Sail fernlity dvalusticnand ¢ I, Lewls

Swis poblisty Lendon
3. Kamwar, 25 (1970), Soil Fertility — Ttwx i amd psciice ICAR publignation, New Delhi
BASIC MATHEMATICS CR: 4

Complex pumbers, cpouante of compix nuwbers. propertiss of Or mplav sumbere. moadylus,
geomerrical represemngion of Complex numbers, Polar form, square root amd cube raot of a complex
numbers, cube oot of unity, Anthmelic peogression, geometrical progression, boomial theorem for
pasitive index. Measureroent of an angle in radian snd degree und s problems, Seancmetric ratio and
its probleme reluted to them, sdditicn, subtractian and product formala, Height ard distance. Coordinase
af peies, distance berwesn TWo poants, cocedinate of a point dividing the ling joining two peints in m:m
ratios, - iwid-point, cesroid, srea of a wrisngle ond quadsilateral, Minrices: addition, subsraction,
mukiptication of matrices, tanspose sdjoint and mverse of @ mstrix, Detorminsnts and it peopertics.
Measure of central tendency, Measure of dispersion and correlntion. Surface Arcss and Volumess
Frtioductive, Surfie ares 00 Combisation of SSlide, Volimé of a Combinalion of Salids, &' cnversion
of solld froe onc sbape to wsither, Frustum of o Cans

Suggested Books:

b Agrawal, IUS. (2012) Elementary Mathematics, Kalvan| Poblishers, New Dalhi

2. NCERT, El¢entary Mathematics.
3. Holl 2ad Knight: Higher Algehra, Book place, New Delhi

ENGLISH CONMMUNICATION CR: 4

Introdaction:  Treory of Communication, Tipes and modes of Communicition. Lanpuage of
Comamunication; Verbal and Non-verhal {Spoken and Writien) Persomal, Social and Business Bariers
und Strahegwes, Intra-persanal, Inter-persoani and Croup communication, Speaking Skilk: Manologue,
Linkogue, Uroup Disoussion, Effectve Commusmicition’ Mis Communication, literview, Pehlic
Speech.  Reading and Understaadiigg: Close Rewding, Comprehension, Summary Pasiphraseng,
Anclysis and Iaterpretation, Translation. {from Indion Gngusge 10 English 203 vies-versa),
Literany/hmawledas Taxts, Wiiting Sxilly Dosumeating, Report Wiiting, Moking notcs, Lettes wiitlng
Suggpested Readings:

I Flugney in English - Fart 1L, Oxford University Press, 2006,

1. Busizess English, Pearson, 2008,

3. Langaoye, Literature and Cremivity, Oricat Blackswan, 2013,

4. Langeage through Literaturs {forthoaning) ed. Pr. Gauri Mishrz, Dr, Ranjasa Kaud, Dr Brati Biswas

“35/.\ v,

76\(’
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SEMESTE!

INTRODUCTORY BOTANY CR: 442

Introduction to Botany and general classification of plants. Morphology of different parts of typical
flowering plant, Structure and types of plant tissues internal strugture of dicot, and monocot stems, root
and a typical leaf. Significance of life cycles with special reference to alternation of generation in
MNostoe, Rhizopus, Funaria, Adiantum, Pinus and in a flowering plant. Importance of plants in relation

o environment.

Water relation in plants. Absorption of water, ascents of sap. Stomata, structure, mechanism of opening
and closing of stomata, guttation, transpiration, factors affecting transpiration.. Photosynthesis, its
importance and factars affecting it. Photorespiration. Mechanism of Respiration and factors affecting it.
Phyto hormones and their role in plant growth.

PRACTICAL

Morphological studies of root, stem, leaf and flowers. Studies of permanent sfides of histology and
anatomy. General survey of the local vegetation. A field trip during the semester. Osmosis- endo and
exo-osmosis demonstration, Plasmolysis- demonstration, Transpiration rate, Measuring the rate of
photosynthesis in plant species.

Suggested Readings:

. Shiva, M.P. A Handbook of Svstematic Botanv. (1986).1BD Publisher, Dehradun.

2. NCERT.A textbook of Botany.

3, Strasburger, Schenck, Noll, Fritz, Karsten and Lang, W. H.(2010). A textbook of Botany.
Academic Press, Mew York.

4. Singh,V and Jain D.K. (2013) Biology. Nageen Prakashan Pyt Lid. Meerut, India.

5. Singh Pande Jain (2002).A textbook of Botany. Rastogi publications, Meerut,India

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

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

8. Verma V. (2009) Textbook of Plant Physiology, Ang books Pvt, Lid. New Delhi .

9, Salisbury, F and Ross Cleon (1988) Plant Physiology, Oxford and 1BH, publishers,

10. William @G, Hopkins and Normman P A [uncr (2008)Introduction to  plant
physiology.Published by Thon Wiley and sons inc.

11. Majumdar (de) Manisha (2011) Plant physielegy.E-beok on waw bookrix.com,

Bhivih m 4@ i
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12 K 8Ll Aoz VAl L, (HS80) o o eces, N Dirnw TN B0k Compeny
!
ENR TS | mi K weski, T.T. (1979) ysiclogy of 'Waoody | e Academie pres

Now ¥York.

13, Liecher, W, (1980) Physiclogical Plew Ecology, Speiager -Verlag, New Yook

FOREST ECOLOGY AND BIODIVERSITY CONSERYATION CR:4+2

Corcepl of ceolagy, levels of biological ergnnizativo, Ecosyssem structare and tunctian, Populstion
scology nnd its Impoctunee In forest manupement, plant communiy structere, ESologicsl successinn
Biodibversity; conseryation measarcment of diversity and diversity indices. Blodiversity hotgpets and
blagocgraphle. zofes of India. Princlples of comservation, Cosservition - offcets in Indm and
vwildwwle. Kangehind ecology, wpardunce of mngelod, Islion rangelonds satus and manngement
Rangelsod inventary, mngstand improvanen!

FiKacrican

Study of Farest compesithon; Phytosaciohmical study. Messurement of diversity of plants in a ncarby
feravs; Stedy of yurcavvion im fickd pod wnter bodicr; YVirit to diffvrent ssosyutans. Idansification af
prasses, Rangeland inventary making. Deiermirmbon of carrying capacity of megelnds, Indicutor of
bcavy erazing

Supgested Readings:

Lo i, 1 CEGH ) Kvodugs Sk Doad, On tnd god LV 1wl eshibug Ou, Calvuie.

2. Odum, 1P (1483). Basic Ecclogy. Ssunders College Publishing, Holi Ssunders, lapan

2 Odum, B (1983) Pundosiontols of Ecoiogy, Natrnd Pullisder, Dshradsn

4, Kumar and Asija Biodversity - Principles and coavervation. Poblished by Updesh Parchit (o
Agrabics, Jodapur, India.

S Ashok Mallk (2008) Dyramics of forest coosystems. Today and Tomosrow publishers, New
Delh

6. Vijeodre Das, LD (1998). Forage crops. Internaticsal Book Distrihutoes. Dehraden,

Singh, J. 8., Singh, S P. and Gupts, S. R. 2014, Ecology enviroemental science and

canservation. S. Chand publication

FUNDAMENTALS OF WILDLIFE CR: 442
Introducticec Delfimitsan of wildlite, free living, coptive, domestioated and feral nnlmals, Justificstion of

wildlife conservation, uses, values sl rx“_'&h.’ impact of wildlife, Zoogeographic regions and blomes

G o

\ ok
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O e wur il bmsbsy 8 umggae das W) BAOCIV ety fa200s und calises L w Il dhpstitl e BEuy e il
clansifizntion of India St e st Sanlon of wililli= m Indiy, Scereibc and coemmuon mes ol
et mmannels, Beds and ropiifes Rare, cocbmpered and threafened 1pecazs of mammals ol and

reptiies of India Azepcxes imvodved in wildife conservation, Gort. and NGO, ONHS, WWF, Indua
Boand iy Wildlite, CITES. Blological basis of wikilife marugemen, Bisic requirements of wililife
fexl, wotiee, cover ind space, Dimiting Sictors, Wikllife ecology: Relevasse of bisic ecologiial comepss
aeh 1 food chaim food web, ecological pyramids, habites, scologienl nache, carying capacity, density,
prey-prafutor nelations ad population dvamics,
PRACTICAL
Idemification and stody af wildtife in a neasby zoo, Bird walching, Cbserve and prepare the kst of
hutterfly in the campus, l'rcpuml:-,‘-n al inveatary of an =,
Suggested Readings:

L. Dwivedi A P (2009). Mmazing wildbife of indie. Intzratioosd Bock Distributors, Delradun

India
2. Sipgh § K (2009). Textbeok of wi klife manapement. Teday 2re Tomorraow publishers

3. Amon, NML (1978 Wikllife svelogy. WH. Freeman Cou 520 Facisco, L5 A,

4. Anan, {1990}, Colloction nml preservation of ainais. Zookgical Survey of Ind,
S faesh Oogal (1992), Fundamentals of niddlile managemerk. Justice Home, Allahebod, ndia
&, Robat, AW, (1979, The ecadogy and evolutlon of ankme] Schavicr, Good Yesr Pub. Co

Colifomin 1S AL

7 Rodar, GH, (1975 Wildhfe momagement, W H. Freeman and Cox, San Francisea, US.A

ENVIRONMENTAL STUDIES CR: 4

Introducbon & cevamoansental Shidiéd! MOInESsITArY namme of envisunmenial swules; Soow and
jmportance;, Concept of sustainability #0d sustaimable development. Ecosysterts: Stneture and function
of coosysretn: Enorpy (low in e ecosystem: food chains, food webs aad coological sucsession, &) Parest
ocosvatem b) Grasshand ecasystem ¢) Desert ecosystem @) Aquatic socosystems {ponds, sireams, lakes
fivers, ooeons, sohancs), Natweal Resourses Resruohle imd Non—rimewrhls lHetanms: Land
resources and knd use change: Land degradation, $ail ernslon und desentificasinn. Deforesmation; Causes
and impacts doe %o mining, dam buildiag on environment, focests, bicdiversity and tribal popuiatoes

Water: Use and oves—exphaitation of sarface and ground waser, fioods, deoughts, conflicts over waser
fintcmationsl & Ester--state), Enerpy rosources: Renswable and ronaenewable encrgy sowrces, use of
altermite energy suurces, growing ¢iergy needs, mse studies. Diodiversty amd Consorvation: Levels of

biological diversity: genetic, spesies nmd ecosystem duversity; Blogeogmphic zoaes of Indla;

@il X\ TGk
= \JNJ ‘”{\\ r\')\\)
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SEMESTER — 111

FOREST MENSUICATIONN CR:z: 4 2

lerordactinn definiion, objectives nml seopes of fives menmaatian, Unily of suranent, stomdards of

ecoursdy Wwplicd In thelr exguescion. Accsency

precialon and Bas, M

et ol single tree
ohrfectives, mtandard rules governing measiwement al Bresd height. Meoaserement of tree diameter ad
airth using nikrs, callipers ond $apess. Helght oeasiovimsnuss - clirect and Srdiect ietods Hlulghd

mensuring instmeents, emvors 0 height measurssmen) Tree forn and nthod of stadying fonns

AMuncsement of cross soothomnl nemd, hssal nrea and Jesf sres Measurement of yolume of tress,

Prepasion of volums lbles, und les clossifications, Calculation of log voivrme ond sean thinder.  Saand
prowth site quality, stamd struciure, yleld mbies wml prvpuracics ol yichl tolsdon. Tosnss messaranent

Deiermimsttion of ape uf weds, Tree growth mouiuvinends, objectivex of lncrmmwent, et o ivation af

inorensent. stimn aralyaic stom ennlysts and increment Boeing. Memsoromeot of volunse and yisld of
plantation aresfstand. Forest inventony

PRACTICAL

Lolix of mecaserenont aod thelr usew Lnstrvineons vused in forrsl  meemsarnthon and their warking
pringiples, pertainiog 10 tree height. Jdimneler, basul mren, bark thickness wal crown svsioarements
Measmeemoent of bark thickoness, bars volme, bark ared shul crows

1)

Reuns
Swpgestod Rosdimgs:

1, Chatvrvedl, AN, and L8 Kanou (10R2). A bandbank an Fared! Meswuration. Internatsonal
Hock Disrhotom

2. Avary. TE (1967). Forosl Mcasssenieans. MU Greos! Ml Book Comrpunty, Now Yook,

b Haminon, Gl (1988). Forest Meesunnion Handbodk. Periodionl Expert Dook Agency

A Huseh, Iv, C.1 Miller and TN, Bewrs (1932} Focest Mensuration. The Ramald Press Comgany,
Now Yook

S.

Mutlekar, A (1990). Faresters Companloos, Jugal Kihues sist Co. (Fubls Diiw.), Delien Din
CYTOGENETICS AND PLANT HREEDINCG CR:442
Planr oell: e structime sl Tonetion Cell repeodizction, mitosis, mess sl its sgnificiee, Nucleus

chlommiast and mitochondrin. Chromesome (I8 struciuse and functxn Clhromusasal SO rativ,

| I

Paolypialdy,
Linkage & vivesing over,  Mendal®s principlas of heredity Devistion from mendelion Inheriance,

pladotrapy, threchold ehnrwsers, co-lominance, clronvosony theory of inheritance, gene interncticn,
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walitple aldcien, S3¢n deétonmilnotionr theoeles, »ox linke wheritimen  arcd weeers, Cywalinsin
wheritamee und masteranl effo Chemienl Bagiz of hepeddity, Structure of IDNA and its ¢ ' '
RANA: srvctess and Mupet o, Mun noand hs s lasiivion

Plant beooding Its aim and obgactives, moades of »epeoductian, mcthedls of brxedin

Imetarss,
PRACTICAL

Preparation of dide dhowing varaus stages of mitasis, Prepartion of slides showing vartous stage of
meanis Testing the viability and permination of pollca grains, Solving e problems based on
Mendalinag laws tlesal moepholo gy

Suggested Rendings:

1 Prasad, GO Q159935 Introducion 0 Cytogenotics. Kalyani publishers New Delisi, India

2. Sangh. . (QULS) Elementary of Oeoetics. Kabyani pubiisers Ludhlanalndla

) Zobel, B and ), Tatbert, (1984) Applicd focest tree improvement. Joha Wikey & Sons, Neow
Yk

A Hayer, H, amd D, Smith (1975), Methods of plamt breedmg. MeGraw Hlill Book Co., London,

Richards, AJ (1988), Plant bresding sysvems. George Allen and Urwin, Lomslon

0, Cieorge Acquaab. (Z01Z) Principlss of Plant Gencties and Beoeding, 2nd Edition. Wiley-
Rinckwell

7. B Singh £2014) Fundasentals of Cenctien. Kalyumi Publishers

& PR Gupea {201 5) Cytology, Gengctes and Evalution. Rastogl publications, Mesrot, Indi

9, Wikipediaorg,

VOREST MANAGEMENT CR:4+2

Introduction:. Defimition and scope of forest mamagesment. Peculiarition of forest mamagmment, Prinolples
of fixest menagement and their spplications, Objects of manngememt, purpose and palicy. Gencral
definitions: management and adminisrative units, felling cyole, cutting scction. Definition, Scape and
lmssifictsn of Sitvicultsee Syalem Clesr felling sysems Shelwr wood systeen Sclection sysism
Accessory systoms, Copploe systom. Cholee of silvloulture systean. Culm aclection sysiem in Bamboo.

Rottians: defiaition, Kinds of roantioea, cheice of romtions, agih of rotatsons and converslon period.
Incresvenm - Jdafindtion & cypes, CAl =MAIl molatiooship, Growlng scck: coucept. arnd definition
Guzermination of growing (oo, density, quanticy and cremnt, Narmaol forest: definition aisd eomespt.

Even aged ond unevee oged models. Nopmal growing stock in reguler, sheller wood systan & selection
\ .
2 | S, 4 \! D&' - &
@lfsn \1 ‘fL s
B \/ )-b \T

e
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Fickd: Swstaandd aml peogressne J1 em umnl me 1okt regulatic sl
wasipley ob yield rdacbation 0 even sged and meven opad Sorusl Srp W ng ¥ ‘ 1oe
j’ wd e cesdy f u aof wodking (i Joot Sorob monagzient ssasept anmd eesthodeiops

Criterna ood Inclicutor for oastamahle (09 manage
FRACTICAL

Vigil 10 Geess department and couns %0 ofwerve working precedares. Stndy of working plans of e
firests. Lesening of prepamtion of warking plan for one off the arca. Fistimstion of MAI and CAL
Fecation of rotation for species. Porform g servey of forest area & chalk cut a plan for SHvicskore
mansgersent. Soady of vagetstaom featares in G V. cempus, Drawing of silviculturel irestment map.
Suppested Readings;

Ras Prakash. Forest svcagement, (2006) 18D Publication, Defradun

Oimaston, PO Manasggement of Foredts, (1984} IR0 Peblicatica, Dehradun

we

I B Lal (2007 Forest Munspemest: Classicul Appeoach and Currentl Imperatives. Natray
peblishers, Dehm Dun,

I, Raos 'rakash and L.S. Khanna {1991) Theory sod Practice of Stivicatunil systeme. Intematicaal
Hook Dismbuters, Dehez Dun

5 Khomm LS. (1984) Princepies and Practice of Sitvculuee, Khonma Bhandu, Dehra Dun, P
176

fi, Champman, GW, and Allan, T 0L (197K} Estadlishneent T echnigaes for Forest Plantation F.AO

Forestry Pager Nouk, FLAO Rotws

7. David AL Sosith, (1989) The Practics ef siiviowure, 16D Cducaticon! Pyr. Lok Dehadus, lnlia

ETHNOFORESTRY CR:4+2

Forest and tnbes- their relatinnship, Magor tnbes n Indi aed Chhattisga. Fosest ecosysiem. and
cotuaps bdustries. Role of wribes in forest poossction, developeent il conservation. Tribal welbarc and
social forestry, Trivad aml eo-openitlve movemeses. History of trital wel e oo sdminiseation, forest
& triben Sesd amd biofosls. Herkal medicines in ethmomedisnl pmetices, Edible wild fnars, Wil
purhirooms, Namral dyes, Tosse cultivatkn, Feonomie uses of grasses, Non woud forest prodis,

Frhaoiovestry & sustainnble managsment,

FRACTICAL

Morphulogleal deseription and [Bentification of wrions medizine pleses. Collection af exedicind plosts
anil plasts paet from natorol Rabitas, Survey ssd stady of parsery technigues of medicinal plamts
Hareesting, drymg, graxling, soenge and processing 1echniques; Study of plams pans used in drugs

.

— 9 -
L&(( oJ ‘t&ﬁl/
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prepambinn, Ve PNy SV IrO0 0 - PO K5 Shudy g ribal rape I inmy

Stody b sapariant oddicing] plant esed hy teaditionad healess

suggesind Readings:
|, Tiwarl, S.C (2010) Ehnoforastry: The Punwe of ledlon Forestry. Bishen Shigh Mahemdna Pl
Singh, Dehradan

2, Vieod M. Mhaiske, Vinayak K Patil md Satisk S Narkhede (2016). Forest Trbology mid
Anthropology. Scicatific Publishers, Delhi

3. LK. Sisha (1096) Eihnobatany @ the sepakssance of Traditiceal Hocbal Madicinesdng shrew
publshes

. CM. Cortan {1 996) Ethnobotany: Principles & Applicaticasjhon wiley and scos Lid.

5. V.. Agraws] (2002) Forest in India Oxford and IBH poblishers,

6. Ashok Renjan Basu & 5. Njhovan (1935) Tr%l:ol Dovelopment Administration jn India; Mimal

publications.

NURSERY PRACTICES AND PLANTATION MANAGEMENT CR:2+4
Nursery, mtroductioa, cbjectives and s0ope, pes of nursksy, chocsing nurscry site. design and layout
of the nursery, preparation of nuesery beds, producing plant from seed. xeed handling, dormancy and
treatimends, methodds of soming, Lme and ssason, polting mixtures, trassplanting of yousg seedlings,
plant containcry, compdst and molehes, nutrices and soil manxgement, distase and pest control, sele and
masketing
Plantaton; taditional and high tech plantation, layour of mersery design, differem types of pits, e
stlection, calculation of pleet requirement, pit lilling, nursent and pest management, post plint cane,
(o arch rocts
Fractical
Site selection and ils ssestment, preparation of diffeecnt types of musery bed, study of phint coetainens
szell tregiment, so2d sowing, preparstica of potting mixeares, application of wwiches, spglicmion of
weadicidey, Compost preguration. Tooks and instruments, survery record. Assessment of plantation sile,
vis® of nursery and plantations, pruning metsods in tewly and okl plartations, fctilizer md weed
mangeement practicss, Murketing mansgement of nursery grows seedlings.
Sugpested Readimps

| Keats € Hell 2003 Manual on nursery practice. Foeast Departmint, Jamaicn. E baok

2. Puwur Panks 2007. Practical Manual of plantation forestry, Sciontific publisher, Jodhper

3. Shanws and Singh NP. 2011, Soil 2ad cechard memagement. Daya Publishing Howse, Delhi

4. Leea RK. 2006, Plamation foeestry in India, Internaticonl book distrihutor, Deheadun Indla

C&Zﬁ 12
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SEMESTER -1V

FUNDAMENTALS OF WOOD SCIENCE CR: 4+ 2
Introduction to Wood. Secondary growth in woody plants. Mechanism of wood formation. Formation of
early and late wood, growth rings, transformation of sapwood to heartwood. The macroscopic features
of wood, bark, sapwood, heartwood, pith, wood rays, resin or gum-canals. Cell inclusions. Physical
properties of wood; colour, hardness, weight, texture, grain, lusture etc. Mechanical properties of wood
i.e. modulus of elasticity, ultimate stress, fiber stress at clastic limit, important factor influencing
strength properties. Chemistry of wood and wood components. Wood water relationship. Abnormalities
in wood: deviation from typical growth form (leaning, bending, crook, fork, and buttress), grain
deviation, false and discontinuous growth rings. Reaction wood, compression wood and tension wood.
Disruption of continuity of inner wood, shakes, included bark, resin pockets, pith flecks, knots (live and
dead).

PRACTICAL
Study of gross features of different types of wood; straight interlocked, spiral and wavy grain, texture,
lusture, etc. Study of anatomical features of different types of wood pores /vessels. Study of wood rays
and their types Study of non-porous woods, their physical and anatomical description Study of cell
inclusions in wood. Estimation of moisture content and density of wood.
Suggested Readings:
1. Ancnymous, (1976) Indian forest utilization, Volume I and I ICFRE Publication, Dehradun.
2. Mehta, T.(1981) A handbook of forest utilization, Periodical Expert Book Agency, Delhi. 298 p.
3. Rao, K.R. and Juneja, K.B.S.(1992) Field identification of 50 important timbters of India. ICFRE
Publi. Dehradun.

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

wn

Pal Singh, Dehradun. Trotter, H (1940) Manual of Indian forest utilization. Oxford University
Press, New Delhi.

6. Trotter, H. (1982) Indian forest utilisation, Forest Research Institute and Colleges, Dehradun,

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

NURSERY MANAGEMENT AND COMMERCIAL FORESTRY CR:4+2

Propagation concept of plants, definition, methods and importance. Site selection, planning and layout

of nursery area. Types of nursery, lypeiif nursery beds, preparation of beds. Presowing treatments.
\ 16

@@l_v&"’“‘/\;}\& TS

o
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Methads of seed sowing. Pricking, Watering meihods, weeding, hoeing, lertilization, shading, root
culturing techniques, lifting windows, grading, packaging. Storing and transportation. Type and size of
containers. Merits and demerits of containerized nursery. Preparation of ingredient mixture. Vegetative
propagation techniques - macro and micropropagation. Nursery practices for some important tree
species. Origin, distribution, general description, phenology, silvicultural characters, regeneration
methads, silvicultural systems and economic importance of the following conifer and broadleaved tree
species of India. Conifers, Pinus roxburghii. Broad leaved species: Tectona grandis, Shorea robusta,
Acacia nilotica, Dalbergia sissoo, D. latifolia, Eucalyptus spp. Albizzia lebbeck. Albizzia procera,
Azadirachta indica Madhuea indica. Santalum album, Terminalia spp. and Bamboo spp.
PRACTICAL:
Preparation of production and planning schedule for bare root and containerized nurseries. Nursery site
and bed preparation, Pre-sowing treatments. Sowing methods of small; medium and large sized sceds,
Pricking and (ransplanting of pricked out stock within nursery in transplant beds. Preparation of
ingredient mixture. Filling of containers. Visit to different nurseries. Study of morphology and
phenalogy of tree species growing in the area. To study quality characters of nursery planting stock.
Suggested Readings:

1. Kumar, V. (1999) Nursery and plantation practices inforestry. Scientific publication. Jodhpur.

2. Chaturvedi, A.N. (1994) Technology of forest nurseries, Khanna Bandhu, Dehradun.

3, Duryea, M. L. and Landis, T.D. (1984) Forcst nursery manual: Production of bare root

seedlings, Martinus Nijhoff. The Hague.

4, F.A.O (1978) Establishment techniques for plantations, F.A. O. Publication, Rome, Italy.

wn

. Kumar, V. (1999) Nursery and plantation practices in Forestry. Scientific Publication. Jodhpur.

APPLICATION OF REMOTE SENSING AND GIS IN FOREST AND
WATERSHED MANAGEMENT CR:4+2

Introduction of Remote Sensing, World Satellite system, Energy sources and radiation principals, EMR
and Spectrum concept, Atmospheric windows. Interaction of EMR with Earth surface features, spectral
signatures. SAR Interferometry, Fraction of absorbed photosynthetically active radiation. Basics of GIS,
components, application and advantages. GIS software used. Data Image Processing concept, Data
analysis, data output in GIS. Global Navigation Satcllite System concept, Basic information on
vegetation indices (RV1, NDVI, PVI, SAVI and LAI), differcnt vegetation parameters for Watershed —
Management, Plant species specification, DEM creation and Soil mapping methods, Topographical

character analysis concept in forest and watershed. Conceptual knowledge of use of remote sensing in
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PRACTICAL

Acquiatance with GIS software and imageries. mnp mesding of SCH opuddseers, lmage processing,
gegrelerensing, digitwing, svh setting, mosvicing and Rolwe denulication, GPS sivey and point
ecatoe. unsvpetvised and supervised clissifcarion 0f [mages foe focest type and walershed area. Forest
and witershed laed usedand cover classification, fiekd visit Sor ground data coblection asd truthing,
Suggested Readings:

M. Anji ey (1998). Textbook of Remote Sensing wend GIS

Curran, PJ. (1535 Principhet of Remnces Sensivg, Long man Goowp LIl Enplisd

lmxasen, LFAX000) Principhks of Remote Sensing. 1TC, Sdl Text Boek Senes 1L The
Netherdamis 2

4. Rolf Ade By. (2000) Principles of Geograpkical Informativa Systemns. (1L, Ldl. Teat Dook
Sertis 4. The Nesheraads

e

5. Sabins, FE (1978) Remote Sensimg-Principles and Inserpretation, W.H.Frosman und Co., San
Framcisin

& Sharma, MK (1936) Remote Sensing and Forest Survey s, Intemational Beek Distributars, Dedina
[

NON WOOD FOREST PRODUCTS AND UTILIZATION CR:4+2
Introdoction of Non Wood Forest Prodncts INWEP) mpartance ind s2opes, Canes sad tamboos.
Medicinal plants. Guams and resins, nrpartant gum viclling planis. Resies and Olooresény, eir
(emation m phines and &5 uses, Tendu leaves- soarces, collection wd processing Sericultere and lac
colture, Sustminable manngsment of NTFP (brough community inwolvement, Depsadency of foreil
dwellers am NTFP in cconamy. Potential and challenges of non tiber econcaie wrowth of vountry,
Scenario of NTFP obtained from forests of Chhaulsgorh (Central Inds).

Practical -
Visk 0 nescby fosests 1 study important NTEP vielding plants. Study of canes and bamboos and their
wrees, Study of pums and resing and thelr collection. Yisit to Herbal Gasdens and herbaria to stady
medicana! planes. Study of plasts yiokling drugs, Visil to oearby exiraction wnits. Visit of sericultare and
I cltivation fums, Tendy pata aer wd interastion with forest dwollees to sudy the economy of
rural pecple

Sugmested Readiags:

1. Dwivedi AF. (1593) Foests « the non-wood resounces, Inernotional Book Distnbutor,
Debandin, 352 p

3. Trunk P{2010) Porest produst and their wbization, Today ard Tomoerow publishers.

3. Mehta T {2012) A handbook of forest utilization, Toddy and Tocosnrmaw publisbess,

4. Gupa, T. and Guleria, A, (1982) Non-woed foeest peoducts in India: Ecomcenie potentlol.

Oafiord s 1BH Publication, New Q:Ihl 147,
~ N : \ 3 A\ Sm"a -~
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SEMESTER -V
WILDLIFE MANAGEMENT CR: 442

Definttion of wildlife, free lving, captve, domesticated ond femsl anbinls. Zocgeegruphic regrms and
bicmes of the warld. Status and distrbuion of wildlife & Indi Scieaific amd common mues. of
commen, rase, sacangered wxd threatened speckes of mammals, birds and reptiles in India. Agemcis
involved in wiMlife somservation, Gove. and NGO's. Justification of wildlife conservation, uses, values
ad nepntive mmpoct of wildiifs. Biokgicad basis md bisioey of wildlife managevsent. Dasw
reqivements of wildlife <food, water, cover and specs, limiting factoes. W fIdfife coology. Prey-predator
eelazions mad population dymamics. Zoning, toresm and maltile use In protected aneas, Wikdlife
dvags comerol: Mitigatkng humsn — wildlifs conflices fences, tronches, walls, bare crops, repelbents,
rwskocation wd compensatinn. Cantlee wildlifec Zoos and safari porks. Captive bevading for
conserntice. Central Zno Awthorly of Indin Wildlife census: Papese, technsjues. wildlife
(Protaction) Act. 1072, Protected aress ~Sanctumry, Natiosal Park and Bicsphere Reserwes. Special
projects fior wisdlife consenvation. Projeet Tiger and Musk Degr Project Cooservalion: Meanmg,
peinciplis 54 strategies, insita and ex-sit coaservalion, vonserving beodiversity.
PRACTICAL
Vists of wikdlife savetary! Tiger reserve. Bird watching. observe the batterlly papulition s the
campus, Preparation of inventory of an area. Direct and Indireet methods of studyiag feed habirs and
behavioe of different wildiift,
Sogeested Readings:

1. Dadsedl A P (2009) Mansgmg wildlife of Isdin. International Bock Distrfators. Dehradun,
India
Singh § K (2008) Textbook of wildlsfe management, Today and Tomarmw pablishers.,

Asrca, NM, (1973) Wildtife scology. W.H. Freamma Co. Sen Fomeisco, LLSA.

= W

Andin, {1990) Colicetion aad preservation of animals. Zoologieal Survey of India,

L

Rajesh Gopal, (1992) Fundamentals of wildlifo marmgement. Justice Home, Alluhabad, [odia,
6. Rober, AW, [107%) The evolegy smd evolmnicn of animal bebavior. Good Year Pub. Co.
California, USAL

I
-~

. Robest, GH. [1978) Wildlife manageascat. W.H. Freemven and Co,, Sun Praoeisco, US.AL

i (o Moy
Ve \, by % -
C’,Qf/bi/ \}\\1\ A A
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WOOD TECHNOLOGY CR:0+2

Woods macnsoopia nod micrReopid feotures, wood a3 iy mo rorinl. Merits and demweries ol wood &6
. materisl, Mechinieal propecises of wood Tke tersion, coopresalon, bendig, haidness, lmpac
resistance. noll and screw haldng capackics, Suilbiliy of weed fur vamous uses bancd ot mechanical

and physical propentics, Flectrical md aconstic properties of wood. W pod seasonang, priociphks, types,
mefits and demacits- nir wcasoaing, kiln seascesing and chemicals seasoning, Seasoniig dafocts and their
contenl. Waod preservation -~ Newd, peinclpds, processes, types of wood preservatives (Wler saluble,
il havad, ete,), Classiticasion of fimbers bascd on dursbiliny. Wood working snd suwing doctrine,
Munufzcture, properties and uses of composite wood- piywood, fiber board, pasticle boand and hasd
hoard, knproved woad-definilion, typss (impregmated wood, heat stabalized wool, compressad wood,
and chemically rndified wood). Desiructive distillation ofvwoorl. Searifieation of woud, production of
wood molasces, alcehol and vezst. Wano Forstey- definition, concepl, seope, applicatica and
Peckoiques, Flemental compesition of wood through nanu parfick. Signifieance of pano fonestry.
PRACTICAL
Preliminary idca regarding conveesion and saw milling. Scasoning of timber. Seaoning defects amd
their remedies, Woodworking, tools used and vadons stages and types of Jokss in wooden members,
wooden fhaeners, dowels. carving, sanding efe, Polighing und finishing of wocd, Surface eoating
applicatiens and wood primers, Weood prosenatives. (hemicals uwed and mshods of wood preservation
and fire retedant treatmants
Suggested Readings:

[, Mehta, T51981) A handbook of forest atilization, Peticdizal Expert Buok Apency, Delhi,

2. Ascovmeus. (1976) Indian forest wtilizatkn, Volue Tand 11 ICFRE Puhlicsion, Dehradun,

3. Rao, S dnd Juneja, KBS, (1992) Feld idestifeanon of 50 imporant tigbees of lexdin,

ICFRE Publi. Dehesdon

4. ‘Tromer. H. (1982) Indian forest atilisation, Forest Resesrch [nstitate sl Callegss, Dedradun

<. Wadoo, M.S. (1992) Utilization of forest resaurces, Iiis Publi. Stinagar.

6. Bowe Hoodey (1997) Undarstan vecod: A crnftman yuile 1o wood techaology Tamnive press,

7. Hill Caluam A $ (2006) Wood mwodification: chemical thermal and ather process.Teday end

Tomnsareow pablishers,

P FORFST TREE SEED TECHNOLOGY CR:4+2

h Send Tomation in trocs. Classifiction of tree sced, Seed stucture 1nd chemicst composition, Seed
germmation, sced viability and Cactors affecting seed vigbility, Seed danmancy and pro- troatment of
break down dwmancy, determining optimal harvest mnturity indices. Seed colleeshon - methixls-
cquipterts and plsning, seed pw«:cm-:.g s:cd cxn'-:li:m. drowlng, cleaning, grading, treating,

@}@,m/hv G I
\%’ 6 ‘%\vﬁ \7\\%
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[dentification of seed tree species, seed maturity test, germination test, seed vigor and its measurement,
visit to seed production areas and seed orchards.
Suggested readings:
1. Ram Ptrasad and A K Kandya (1995). Handling of Forestry seeds in India, Natraj Publication,
Dehradun
2. Agrwal, P K and M Dadlani (1987). Techniques in seed scien and technology, South Asian
Pubiishers , Delhi .
3. Agrawal, R L (1996), Seed Technology, Oxford and IBM Publishing Co., New Delhi
4. Nema, M P (1987). Principle of Seed Certification and Technology, Elite Publishers
5. Renuga Devi, ] NV Manumani (2011). A handbook of seed testing, Agrivos publication

METEOROLOGY AND CROP PRODUCTION CR:4+2

Meaning and scope National and Intemational agriculture research institute in India. Agro-climatic
zones of India and Chhattisgarh. Tillage, crops stand establishment, planting geometry and its effect on
growth and yield cropping system, harvesting. Crop production of wheat, rice, sugarcane, pulses and oil
seeds. Meteorology: weather and climate, micro-climate, weather elements, earth’s atmosphere
composition and structure, solar radiation, nature, properties, solar constant and energy balance,
atmospheric temperature, factors affecting, horizontal and vertical distribution, variations and global
warming, air pressure variations, wind factors, cyclones, and anticyclones, atmospheric humidity,
vapour pressure and saturation, process of condensation, formation of dew, fog, mist, snow, rain and
hail. Formation and classification of clouds, introduction to monsoon, basics of weather forecasting.
PRACTICAL
Study of Tillage implements, practice of ploughing, practice of puddling, study of sceding, equipments.
Different methods of showing, study of manures, fertilizers and green manure crops/seeds.(Including
calculation). Study of intercultivation implements and practice, practice of methods of fertilizers
applications in ongoing field operations. Site selection for agromet observatory, measurement of
- temperature, measurement of rainfall, measurement of evaporation, measurement of atmospheric
pressure, measurement of sunshine duration and solar radiation, measurement of wind direction and
speed and relative humidity. Study of weather forecasting and synoptic chart.

Suggested Readings:

—
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Obsdekar S MORY. Toxtbook of A gromet surohogy gramut pubiishers
2, Namme, Davd Douglas, Maleoka FAQ (2007) Furming Systerns Dovelopment aml Seil
Coaseryntion FAO Jain Dol Agenc)

Rafh, Mohommad Khan, Malwmmad Ajmal (2008) Crop And Forge Producton Using Saline
Waters Num S&T Centre, Jain Bock Agency,

1. Chhidda Singds <t al (2012) Medern wechnlques of raising ficld crops. Oxford and IRH
pablishing company, New Delhi,

al

Varshisaya M C and Balnkrishan Pillad (2012) A textbook alagriculiure metrology. ICAR New
Dethi Publicasiony

BASIC CONCEFTS OF HORTICULTURE AND LAND SCAPING  CR:4+2
Horticuitare: definition, uw-pcmr.:.md impoetance, Nursery manngement proctions, vugetable gandens,
Nutritico and kitchen ganlens landscape warden, establishment of orchand bieh Seosity and meadow
orchmd- peinciples, planming and layowt, peacision farmisg oF Muiy, pladting system and planting
donsitivs. Vegetative propopntion techniqoes- budding, gmiting, cutting, 1PM in horticulture. Priociples
vl methods of pruning and training of fruit ¢rops, Use of growth segulators in hoetkeuloare, wesd
mnnpemEn, Gopping syilems, miersropping, malth-stareyed cropping. Tree based cropping system.
FRACTICAL
Feature of orchard, planning and lsyout of erckasd, tools and implemeats, lavout of mutrition garden,
preparation of miary beds for sowing of vepeteble seads, diggimg of pits R fruit plases, planting,
system, Training and Pruniag of weer, Propamtion of fertilioer mixtures ond fedd application,
peeparstion and application of Srowth rogulstoes, macurity stndands, hurvesting, grading, pockaging and
S,
Sugpested Readings:

L Miendm Siagh (2007) Bucle Hortiowltre, Kalyanl publishare
2. 1S Bl (2002) Froit Grosdng ba Indla, Ketyund pubishers
3. Dv. XL Chadha, for ICAR, Govt, of Inde(2015) Handbook of Hoeticultere, Jain book Agency.
4, George Acquaszh (2002) Hortieulturs - Principles and Practices. Jain book Agency

IS RN
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SEMESTER - V1

FOREST PATHOLOGY AND ENTOMOLGLY CR: 442

Relation of plact potokigy wah forest pathology and other sciences, <k sificuion of tree dizeases.

Geperd choracloristics and reprodoclion of plum pathogens: fungh, bacterln, viesses. lmponan

chrporers of sstomycetes and basidicmyostes, Dissemmation and survival of plant pathogens. Concept

of wee disease nnd 1ypes of woed decay,

Definiticn, importance end scope of Forest Entomology. Classilizatzan of forest pests: brpes of damapes

e sympsamss factors o cutheeek of pests.

Symptoms, cciology isd ccntrol of diseasesdisoeders and Inscct pests of importimi tree spacies {Teak,

Datbesgia, Pocalypny, Sal and Aeqcis) Fuogicides, methods of thelr application  Principles and
daaiques of Ircegrated Pest Management in forosts,

Sympeoms, etctogy and management of discascs ol impetant e pacies 1ike Teak, Dvauruia 0

Accie gnpr., Sal, Piees, Deoder, Eucaly plus. Trpss of wood decay, Principles of disease management,

Funsaiciches and thew wse = nurserics and planidaon,

TRACTICAL

Study of differeet puthotogicol Insrements, colledtion, ohsenatan and preservation of dissased

specimen and obsecvation of other patbogenis structire microscopls charscters of pathogen (flengl,

Bacterin) preparation of culture media, sulation ood 1ul: culsanng of pathogons: mertode of Inoculstion

and Sympeam, sign md disgnoss of tree discass,

Sudy of different fypes of inszets amd Wedr collection, Stly of mseesicides and their formulotices.

plans protecticn sppliances; Study of insact pesis of forest seeds; Study of Insoct pests of forsst

nurseries, Sesdy of inseot pests of stnding trees, frechly felled trees ond fimished products Visic 1o

furest nurserdes md plarafices,

Sugpested Readings:

L Bakshi, BK, Forest Pathology. (1976) Principles and Practices in Forestry. Cantroller of
. Publicatians, Now Dedhi.

2. Khanox, LS. (1989) Forest Protection, Kharea HBandhu, Dehra Dun
13 3. Bessoa, C.F.C. (1941) Farest Insocts of India, The Ecolegy and Control of the diseuses
batematicas! book distributers, Dehra De
‘ 4. Gupta, VK, 202 N.K. Shanna, (1988), Tree Progection. Indian Saciety of Tree Scientists, Solan,
5. Herriek, G.W. (1988), Inseer Enemies of Trees. Flonesr Publishers, Jaipur,

f. Paul T Meoan (2003) Tree s disense cocept. Freotics Rall Inc.

- W,
ANIE:
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oals TV (2009) A wxibook of forest entoanolozy day und lomoerow pobiishers

4 Brpes, 1.C, AL Melunder ond EM, Carpeatn, (1959) Classification of Inacess. Cambskloe
Maa, USA

Y. Rilanls QN ond RG. Davias (1977) Irem’s General Textbook of Eiol wdogy. Hieh ED.

Chipman and Hull

AGROFORESTRY CR:d+2

lodinn agriculure- strocture. and copstraints. Land use definizicn, clissification and planning
Agrolorestry» definition, 2ims objectives and need. Traditional Agrotonestry systems: Taungya systerm,
Shitting cultivation, Wind break, Sheherbeits, Homesieat girdons. Afky Cropping, high density shon
roimicn plantation syseemns, silvicsluesl woodlotsfenergy plantations. Classification of aproforessry
systene-stractural, functonal, socio-ccondenic and exolngical basis Maltipurposs tres speches and teir
charnctenisties, Tree aschitectuce, canopy management- lopping, promning, poliarding and hedping.
Dingnosis and design. Agrofocestry systems In different agroclimatic zones, components, prodoction
and management techniques. Tree-crop Inwefice. Froncmics of agroforesty  sysiems,  People
particiaticn, rural entreprenesrship through agroforesry and industrial finkages, Anslvsis of fodder
und Fuel charncseristics of treo/sheuks,

PRACTICAL

Study characteristics of trees/shrubs/'grasses lor ageafirestry, Voheme and hivenass estimathon. Crown
meazerement, light ieccepticn and moisture messunimeel in agroforestry Systeme. Litter estimtios
and nulrient analysis, scil asalysis, quantificstion of fortilizer doses. Annual CIOpS/prass growih
incasurements and yield estimation carbon storugu assessment

Sugzzested Readlngs:

Iy Dwivedi, AP, (1992} Agroforestry principles nnd pesstices. Oxford und 1BH Publicatioa Co..
New Delhi

+ Chwndewat D S 2ad Gauram S K (2010) Textbook of agroforestry Oxford and [B¢1 publishi ing
vo pvt. Lad

3. Nair, PR, (1993) An introduction to sgroforestry. Klawer Academic Publishess. 99 n

Huxfey, . (1999} Trepxal agroforestry, Blackwell Schkerce, Oxfard. 571 p

5. Khoshy, PR 10d Khursna, DXL [1987) Agrofocestry for rural needs. Val 1 amd [, ISTS, Saian,

H.E.

6. Ong CXK. and Huxley, PK. (1996} Tree crop interacticns — A physiological apprcach. ICRAT,

Kenyn, 386 p

Ramakrishaan, P.5. (1992) Shifting agricuiture and sustainable development. Man and binsphere

serics. The Parthenon Publishing Group. 424 p,

3. Sen Sarma, P.K, and Jha, LK. (1993) Agrofocestry. ndlan Perspectives. Ashish Publishers,

Gh \ s
2 ‘}95\
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FOREST ECONOMILS CR: 4+ 2

i conmepl of coonomis, Natlae and scope of sooscenios mvd 1t eolationshio with other woier

AL
Iy pes ol oeds, Coacept and rypas efdemand, low of demand, casyres of deminnd sl licity, Concop!
ond types of supply, faw of supply, measurca of supply ¢lasticty, Types and theory of wilisy,
Dimsisishing law of utility. egquimargmal utility and Hicks-Allen appeesch e deseemining consumer
cquildxium, Concept of revamie, Factoes of prodaction, their definition anil charscteristics, Law of
dminishing margizal returns, Macket - its hssilication und peice desermination vder diffezent maskel
situgtims, Theory of conmumption, Ricandian iheory of Reat. Marginal productivity theoey of wapes,
liquidity preference theory of Interest. Marginal peodastivity theoey, Hisk talking snd unceetainty Dearing

theoeies of peofit. Natioeal mceme and s concepts, Coacepts sl Lypes of inflatice.
Suggested Readings:

I Ecwin S, Mills (1975) Eoomomic Anslysis of Envirormental Problems. New York: €olambia

University Press

*J

Fisker, AL (1979) Resvures and Environmental Eccoomies, New York: Joha Wilsy & Sons

3. Omis C. Heafiadahl (1969) Nawnl Resvurce (afemathon for Eccenmic Development.
Baltmore: The Jolms Hopkins University Press

4. Srarma, S0 (1975) A New Appevach to Lincar Progeamming. Meerut: Kedarnath, Rammath
ond Co

5. Tomy Prata (1998) Nahwal Resource xod Envisoomental Economics, Ames: lows Siste

University Press

6. SubbaS Reddy 2012) Agrivaltural Economics Oxford and 1BH publishers

FOREST TREE IMPROVEMENT AND RIOTECHNOLOGY CR:4+2

Reproduction in trees. Pollisation in trees. Inbreod aod oulbreed populition in forest tregs. Gesetic
varabidity 2 s role i e mproveswal Qualitative md quantitative trafis le forcst trees
Hermb3ity, peoctic advance, pexesic galn, combining shility and tiselr applicalion. Geographic
variation: Provenance, seed source, race, Genetic, enviroamental and phenofypic expression of rees,

lus tree selacnon, progeny trisls. Forest Cenetic Resowres and its Conservetion,

g Flan tissue cullure - cultore media and its formation, celltissue cubure, haploid cullure, basics of
i Genetic Enginzerng: Vectors: plasmid, bacteriophage and cosmids, Genetic coda. Genetic Erglnesring,

Meshods of gene tmnsfer: dinset and Indirect genitic engineering, genc choalng and polymerass chain

rsction. Recomhinant DNA Technology, Role of Geaetie Englaceting in Forest Tree Insprovement

s DR g
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PRACTICAL:

Floral Bialigy & phenological obssrvatices in some tportant spocies, Extimution of palien viabilley,
Diffecent beteding methads flowehan, Species amd prosenzoce selection techmiques.  Vegetalive
prapogation technigues wd wee Mnprovement, Estimation of perotypic and genotypic coefficiont of
variation, Exercise n plus tree selection. Protocod and prepamition of culture medium, Prepartion of
stock soluliens. Sterifization techniques, greparatioa of vulture medium for cstablshoment of explants of
[eeezzry plants, muRiplication of sheots; asd callus culiure.
Suggestod Readiogs:

1 Agrawnl, PE and M, Dedbas (2987), Techokques in Seed Science and Technology, South

Asian Publishyers, Dellu,

e

Aprawal, B.L, (1996) Seed Technology. (xfoed & IBH, Publishing €a., New Dellu

“d

Lars Schmidt (2000) Guide o Handling of tropical and sub-tropical farest sords. Danida

Fogest Sead Centre, Denmmk,

4, Zobel. B.X and Talbers, 1. (19847 Applied Forest Tree Improvement. John Wiky & Sans,
New Yook

5. FAQ. (19835) Forest Tree Improvement, FAO Publicatico, Rame, [aly.

6. Fins. L., Fradman, ST. ond Drotsebel, LY. (1992) Handbook cof Quanstitstive Farest
Genetles, Xlumer Academy, Dotdrach, Loadon,

7, Maodi, A K and Gibaon, G L.(eds) (1997} Foeest Genetics and Tree Breeding, UBS Publi,
& Distr,, New Delhi

8. Khan | M (2014) Eorsst Diotechnology. Tedny and Tammorow puhlishers New Dalhl

9, Wright, )W, (1976) Imsraduction 1 Forest Gezetics, Academic Press, New Yorc

White, TM. sod G.R, Hodges. (198Y) Prodicting breeding values with application &= fiwess

p—
=

improvemnent. Kluwar Publishing. Netherfands
11, Wright, J.W, (1976) Introduction 1o forest gemetics, Academic Press, New Yok 403 p,

12. Zobel, B1. and X Talbert (1984) Applied forest teo improvement, John Wiley & Soms, New
York,
CARBON FORESTRY AND GLOBAL CLIMATE CHANGE (R:4+2

Forests, Carbon sad global climate, Forests sad global cwbon sycle. The key compeasnts of Forest
Caron: Carbom organie & laorganic, Carbon Soarce, Casbon Flow, Carbon Flux, Carbon Siefc, Carboa
Offset, Casbeon Fectilization, Carbon foatpeint, Carbon Capeire anid SequestrationlCCS), Impects of
stand managemsent on tres carbon stocks, Carbon I Woody debis and litter, Bic Sodl - a new forest soil

survey, Trees snd Forests s collectors of carbon, Forest operaticos effects on carbon flox.
Gl N\ » I o)
.l '\'\ A :

o FAVIAR
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he dynamics of carbon accumulation in tropical and temperate forests. Forest Soils as Carbon
Reservoirs, Carbon Trade, Carbon Budget, Carbon Marketing, Carbon Dioxide Equivalent. The
Potential Contribution of Indian Forests in carbon forestry. Carbon in Wood Products. Tree species wise
Database for carbon stock. Carbon neutrality, carbon offset and carbon trading schemes. Forest Carbon
management. Social Value Of forest Carbon, Global Climate Change: Science and Politics, Earth
reservoirs: the basics, Climate change adaptation and mitigation. Mechanisms (CDM and REDD+),
natural GHG effects, climate change: models, theories, facts and politics, Multilateral Agreements on
Climate Change

PRACTICAL

Estimation of carbon content (organic/inorganic) in a wood, soil, litter and other forest based produets,
Sequestration of carbon in harvested wood products, Estimation of carbon flux, and CCS of forest
trees/stands. Preparation of carbon inventories of different forest trees/stands. Establishment of forest
carbon database, Survey to study the political/social context of carbon forestry. Biodiversity, migration
and climate change assessment in different forest areas

Suggested Readings:

1. Ashton, M.S,, Tyrrell, M.L., Spalding, D., Gentry, B. (Eds.) (2012) Managing Forest Carbon in
a Changing Climate. Springer Dordrecht Heidelberg London New York

2. H S Gupta, M Yadav, M Verma, A David, U K Sharma and and C P Kal (2014) Science and
Business of Carbon Forestry. TERI press, New Delhi.

3. Malti Goel, M Sudhakar, and R V Shahi (¢ds) (2006) Carbon Capture, Storage and Utilization: a
possible climate change. UNFCCC report -2006.

4. Thompson, D. And Matthews, R.W. (1989).The storage of carbon in trees and timber. Research
Information Note 160. Forestry Commission, Edinburgh,

5. Schlamadinger B. And Marland G. (2000).Land use and global climate change: Forests, Land
Management, and the Kyoto Protocol. Pew Center on Global Climate Change
(www.pewclimate.org/projects/land_use.cfm).

6. Nabuurs, G.-J. (1996).Significance of wood products in forest sector carbon balances. In: Forest
ecosystems, forest management and the global carbon cycle, eds M.J. Apps and D.T. Pricc.‘
NATO ASI Series [, Springer-Verlag, Berlin.

7. Khosla, P.K. (1982). Improvement of forest biomass. Pragati Press, Delhi

AN SIS
W\Q 27 C}wu
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COMMUNITY VORESTRY CRid+2
Ietronluchion % the ki tory and evedn 1 Oof commmisy 1 | !:’.;l'\;\ oCivwecn community foges
turod rosw anagemont, forest societles, Werncticsn fwedn focusts and people, Impinunes

Of Toresss in Uroditiceal farming systems, Hvesock ecomomy and forests, socal and eutrursl Botors of
farest carugement, forest conflices: widlife ard hussin conflicts, peoples movement in forest
conservtion lke Chipko Mavement, Uexdar dimensson of fores) manogsment, Iribalks and forosts,
commuaiy mansgament aml sustsinabls Gyolibood strategios, forests and food sccurity, coo-tourlsim
and commamity developmerd, Forest rights, custoenary rights of prople, commuaity participation, foimt
Forest Mapagemenr, global environmental change 2ad Iand vse; dams, forests and resettiement of tribaks
anid non-tribals

Practical

Caze study of tibal’s rehabllitation from Nutioral porks, doms. Study of wle of community in
cootcurism. Study of chellengss foced by sommunity for munaging forest. Study of scarsd groove,
Varigus tachnigques of Improving comnrenily genicipsation

Sogsesied rembings:

1, Annamalai R. 1999 Participatory Teamning Actinn axd Microplanning for JKM. Dean SFRC,
Coimbatore.
2, FAQ. 1978, Forestry for Lol Community Development. FAO Pab|

S Shah SA, 1988, Forestry for People. HoAR.
A Tiwart KM 1983 Socisl Foresiry ind Raral Deselopment, intemattonal Book Distr,
& Viyas GPD. 1999. Community Forestry. Agrahias.

oy g '
Cﬁ'ér‘j /’{'_(.—J,
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SEMESTER - VI

BIOSTATISTICS CRid+2

Dafinition o spolic sion 0 satistics, types and sowste of data, olissification and mbmlzfion of da,

[l
i

e

froquency dstribution, graghical representition of data, (Bar #agram, heet, bivkogram, [requency
polygon) measures of centrad denderey { menn, modian, mode) messaes of Dispession ( range, seandaed
deviation, Mom deovinice, Quartile davisthom, varance, cocfficient of variatiomn), Probability, Test of
signifwaion; tasie cencepls Z- Teat, X:-Tes, T, F-lo, ), resession, Correlation : [scathr
dizgram, correhton co-clficent, it5 properties ),

PRACTICAL

Histogram, frequency polygee, Bear A, ple Chan .‘f.ffl;."l\ of cemmal jerdency: Mean median and
mode for mw and eroeped data. Constraction of frequensy distribution table and it graphical
representation. Meomres of dpershon: Range, momn devistion, Quadtile deviation and standsecl
doviation foe raw and grouped dua. Palred's’ sest, Chisquare et for contingency taklies and theoretical
ralu Coerelanom and e yr n:;r.rs-irn

Suppested Renfings

'
i

Kemseth N Sek(1992). Introdeciory Statisticn, wwe, amnron £om
-

3,

Arcra PN Q003 Bicasdntist<s Hima s yan ponalithers

Marcello Papeno s2d Kimbedes Gauvrean (2008) Praciples of BicstalisticsJhon and Wiy

woozs W

FOHEST SURVEYING AND ENGINEERING CR:4+2
Engincering sorvey, scope and types of surveying. chain saveying, types und instrumentaticn
maversang, Irangdiation, survey statlons, base Bne, cheok and U Tincs, eanging o sirvey lines, oficts
anl telr types, chain nf sloppy greunds, chalning scrces obatacies, omss =aff sunveving, compass
surveving. chain ssd Compass traversing, mugnetic and nx bearings, pricsiic compass, 1ocal
wirsction Pling tabie surveymng plane bl and iz acoessaries, methods of plase whle serveying,
Leveling [nstroomenty, 1ol stschon survey, Comowr surveying Map and reading. its method anid
mpoctimed in Foresiry

Boilding maserals. concrete, brick, comient, soeal and strength asd chascisrisics, s seloction foe
building coovtration Forest roads - alignment, constrection and drainage, relaining walls, broast wall,

walcrways asd culvens. Bridges-types, scloctaica of s, simpke wooden beam bridges, chaek dams,

spurs, flam poeds, enrth dame =
chial & -
= \ ﬁs/ N7 N
!

>4

-

9

‘-‘)‘(}:L\ﬂ‘- 3
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PFRACTICAL

Chain aurwy, sompail Lrawrss mble surveying, Toml Stmbon sin ' sleulan {
carth woek K cetniction of focoee, Eaeth doemes. Alignmeat of forest oo { gn ol =mpie clen
Loz ’-!;J_l:. Desiays of eoiainbog walds, Desian of'eheck dama

Sugnested Reodings:
| oy Prosash CP9BY) Foeest sarveying, Ingcenaticnal Book Distribinoes, Deliradun
2 0. C Munmils 2005 Surveying. Firewall Media,
1, W, Schoficld und M. Breach {2007) Eaginocring, Surveying, . Bedtich Librasy Catalomuing in
Publication Data

4 MmN 1(2006) Fovest engineering, Natrgy publiswers

Yol

5. Michal & Qjha (1992) Pueciples u:l.‘\..'m.unwal Engineering, & Vol LKelysni

publishers

FOREST POLICY LEGILATION AND ENVIRONMENTAL ACT CR: 4+2

Origin of Forustcy- Histariea] backgronnd pml avtrocksstion of Forest policies of India panxly 1893,
1952 and 19EX tu pootece the Indian Tress, lodlan (beest Ace 1927, Tendu patta (Vyopar Vieiysesas)
Aciniyam 1964, Tranxit Bodes 1961, Foeest conseyvation Act 1980, Fixasica of Ratex of ‘1 imber and
Diher Praduce. Biodiversity Act, Lok Vankkl Ackinlyam, Cllattisgarh Medicinal plant Ast, Forest
Rights Aot 2006« Prinsloge concessioa and Rights of forest dwellom

PRACTICAL

Visdt 8o diflerent saw mill, High court, Distriot Count and Lower Count. Tendo poeta Collection cenler

study e clTect oFmined oul arsa o0 forest, Forest depaod

Sapmestod Rembings:
1. Fermanpdes, W. & Kulkami { 1966) - Townrds 2 new [orest Policy. Natm| Publishess, Deh Dun
2. Forest Poliey (L 958), Governmentof Eadin Publicotlon, Daelal,
1. Indizn Forest Actx with shoet Notea [1975), Alhbabed Law Ageney, Allahabacl
£, Podder Erad (201 1) Forestiaw and policy i Indiz. Today and Tormmormow publishers
S Khama, LS, Wildlire (Profection) Act 1972
Bandy, Pelia Dun.
6. Neglh, S5, (1983), Porest Law., Natmj Poblicstion, Dehra Dun
WORLD FORESTRY SYSTEMS ClR: 442

Geagraphical dizanbutica of woeld forest and their claasification. Intermatsanel mnd National Foresey

2 amended sggo dale with comenentary, Khanea

| B

Ocganiztions, Critical examination of world forest rescurces, productivity potentizi and mcremese of

world forests Forest roycurces and Forestry practices in diffsrent regicns of the workl- Noath and Soury

oyl rsd? » ) )
{5 ;_':’f.(}:? ySS!‘»?-— \&‘W_A

YRR
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moricd, Luaraps, Afnca. Chimd, Joman, Russ) ol Loest Anla | Astentar Fores
oooay, forest bosed leduintey oF the warld. Becest trends in Potesy

YRACTICAL

eVl 1 L L LR K
Lot the difterent bigoes of the world mop. Stody ebout the HRErae Riogrographic megleos of ndin &
ploc them on 2 map. Stedy of dastribition of fores resources of Indis. Mot the differcur hat sparts of

Indio on a mep. Stady of differvnt hot spots of the warkd & plot If on a man

Suggested Headivgs:
I Champion and S (1968 ) Forest Types of Indio.Natmj publishers
2. V.P. Agrawsl 1935 JForesiry ia India.Oxfoed and EIBH piblications, New Dells
i MLP Shrivssaava (1 997) Imtreductony to Fosestry, www amaron com

4. NeylSS( 1990 World Focust Sygtems, Natry Pukl nhers

FUNDAMENTALS OF EXTENSION EDUCATION CR:4+2

Extension edocatbon: Meaning, definition, nalury, scope, objectives, prmciples, sppecaches and histoey,
Forestry extensiom: pracess, principles and selected progrmmes of lesding astional snd internstiood!
forest institetes. People’s participasion in fonestry prograomes. Motvigion of women commLn iy,
childrer, youth ured voluotiey organizstions for forestry extemlon work. Rural Development: memning
defiaition, vhicctives and genesis. Transfer of wchnology programmes like lab to bed progmmms
(LLP) rational demanstrathon (ND). Awdic- vigsl sids: importance, alassilication amd slostica
Progrimnming plesning poocess MEMNING, s<one, poncipics and steps, Evaluation: meaning, snpuertance
end mezthods. Scope and imporince of Panticipstory Rurad Appmisad (PRA} & Rapid Rurad Apgraksal
(RRA} Masagement and siministration: meaning, deflaiton, peneiples sl fancticns. Cancepes of

huran resowres developenant (HRD), neal leodership

PRACTICAL

Visit to study the structure, finction, lekegs and extemsion progrmmes of ICFRE instilutes/ volumary
orgmlzsciondmehils mandal, village, punchxyat, state depl. of focess/Al elia esfio (AIR). Excrcises
an dismartion of message, seript writing foe farm broadoast aml selecass, planning. Preparation and ves
e NPVA like poster, chasts, flash cardy, fidder sle. sod AVA like OHP ard 35mm alide projectony
rumparcncices. deontification of lcal leaders 1o saady Wigir role in extension work. l:‘,u!um.'.un af soerw

melecied caso studics of foresery exiension programenss
H Sugzestod Headings:

I EAD(1986), Forestry Extensica Onganisation, SLNo48, FAQ Publication, Rome, Ttaty.

1. FAQ, Plarning Farestry Extension Progrums, FAQ, Bangdhok, Thailand.

Gl Tk
N /ﬁ/? C:*;:.\A‘» \¢

althl 1y
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Yo Infoemacen K, Inssaational Instisate of Rurml Recorstroction. Stlony, Prilippine
. Researeh and Extensian, Copimon Wenlth Seience Couredl, Lande UK
s BESAL R (1989), Formees Seciclies a0d Apkellunl Developmoent Natmi Pobileatin

Delire Dun
6. FAG (1987), Foresuy Extension Methods, SLNo, 10, FAO Publication, Carncall, Rome. Laly
7o Supe SV (2009) A texibock on extnsion educaticn. Agretech publishing mademy Jedhpur

B, Jha and Sharma P K (20033 Manual of forestry exiension educatinn. Today and Temoeraw

publishers.

ENTREFRENEURSHIP DEVELOPMENT CR:4+2
Entrepoencirship  Development, Concept of  entepesncurship entreprencurial a2 amnagerial
chemacleristics mamping aa entecpeise, motivation and entrepromeurship developiment. Entreprencurship
development programme, SWOT analysis. Government schimes and incentives fur promotion of
entrepreneurship, Export and impost palicies relevant to Forestry sector.  Yentire capital. Cenmtract
{ariing and joint ventures, public peivale parpership, Sootsl reapoashility of bosincss Assessing
avernll business environment in Indian economy- Overview of [ndian social, pelitical wvd ecommmic
sysicms and their dmplicatson for decision making by Individual entrepreneur, Globalization und
emerging husingss | emirepreneurind enwironment.
Communication Skillss mesming aad process of communication. Verbal and noa yerlsl cOminuniention:
Hsteming and nede loking, writing skilks, veal preseotation skills, field diary and lab recoed Invexing,
focenote and bibtivgraphic procedures. Reading snd comprehension of genespl andd technkal sticles,
peecise waling, summanzing, abstructing, individual and group presentation, public speaking, groap
(Hseussion. Organizing seminars and conferences,
Suggpested Realings:

I OF. Dshams & O.P, Bhatnagar (1987) Educatica & Communication for Developnrrt, Oxtord

Universily Press, New Delhi

o

G Teay (2041} Extension Communication und Manggement Kalyani publications.

“r

AS, Sandhu (2004) A Text Book of Agricultumi Communication, Kalyani publications
9, Biuti Bhosan Mohanty (1962) A Handbock of Audio Visula AldsKitab mehal pt hd
Alleisatad

S0b) )¢
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SEMESTER - Vil

@ SOCIO-ECONOMIC SURVEY- VILLAGE ATTACHMEN] CR: 08
Data caliection with respect 10 villags profilo o respedt of socio-ecomomix and culiors! states, faom
technology wsad cte. Beoch murk surwy of plint resomrces (Crpping pattern, yield system etc).
Sebwdulie development. whulaticn, amalysis and preparing plan of work, ”m'.-:r».unkli"f:: el Fooesiry
and other village level matingions (Panchayal, villge forest community, corporations. youth'women
growgs ofc), People’s porticipations Ja deselopment programmes. with special reference to Foresiry

Exercise on e use of extension methods nnd teaching akds for tmnster of sechnology

L4 FORESTRY OPERATIONS (WORKING EXPERIENCE) * CR:08

Visit ©1 modem forest murserics, Herbal garden and watersheds. Study the feling and lopgnge
operationg, timber lats sad impertast indesteial peodects, Stdy working plan. Enumeration. volume 2nd
viehd caleplation and comporent hsteey file. Stdy the CAT (Catefhiment arel ireximent) plan and FDA
(Forest Development Agenciesh Use of Foeesty equipmentsiinstruments. Sty the regenenition and
mamsgement of impodamt Foeestry tree species. Sample plots, kyout stedics, stumo - analysis,

pregantion of kocal yolume sble

& FOREST INSTITUTES AND INDUSTRIAL VISIT/TRAINING CR: 08

- Sty the natsre of forest based industics

- Raw material- Collettion and processing of caw nsatesial

- Production and management process '
5 Marketing sl fivsecial management.

- Visits of nearby forsstry mstiutions' organiztions

CaWL:

o \‘,\ ' , "\
\ ‘\Q‘& /A\_\\% %x\ o
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COURSE SYLLABUS
FOR

M.Sc. FORESTRY & ENVIRONMENTAL SCIENCES

\we I 2XNS836)

Wi,

R =
\ -
N =
3 N
-

*:; g s \\
=

“SCHOOL OF NATURAL RESOURCES”

DEPARTMENT OF FORESTRY, WILDLIFE
& ENVIRONMENTAL SCIENCES

GURU GHASIDAS VISHWAVIDYALAYA
BILASPUR-495009, CHHATTISGARH

¢ Ml 4
(A Comaral Unive raity csied shod Sy e Contral Uskreraity ACL29S% No 1§ of 20079)
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DEPARTMENT OF FORESTRY, WILDLIFE & ENVIRONMENTAL SCIENCES
GURU GHASIDAS VISHWAVIDYALAYA, BILASPUR, CG

SEMESTER-WISECHOICE BASED CREDIT SYSTEM OF M.Sc. FORESTRY& ENVIRONMENTAL
SCIENCES

M.Sc, 17 Semester

S.No. | Title of Paper Lecture Twweral | Practicn) | Creadin
01, | Silviculiire 3 2 | 4
| ! - e -
02 Forest Biometry, Surveving & Enpineecing j 1 4
(3 Forest Management, Remote Senaing & GIS 2 [ “
04 Forest Ecotogy and Blodiversity Conservintion K ] 4
(s Forest Projection 3 - 4
ae Foeest Statistics & Research Mehodology } 1 ! 3
Totul Crudits | 3
[ MSe 1™ Semester
SNo. | Title of Papes Lecture | Turoral | Pracikcal | Credin
0] Forest Policy, Laws and Environmental 2 | |
Legiskazion _— N )
02 | Forest Tree Improvement 2nd Biecechnology i - | 4
|
03, | Weod Techaokogy and Nanoforestry 3 I !
04 Wildlife Biology and Canservation i - | 4
na | Forest Scil and Watersked Management L} | | 3
¢ 1
e Forest Prodlucts and Indusiries } - | 4
07. | Environment and Global Climatic Changas | J | S 5 <
|
| |
Totl Credits I8
.
\ ! K 0 '/‘ﬁ
\ ! by
=1\ AN '\\
= ~ | &
2. R ¥\
9 ) | \ Fs
‘.
- ”~
A ! ',",' \ “
Gy A= "yr.';.-
“o -
\ Lr /’
4 ”
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SPECIALIZATION
FOREST GENETIC RESOI IRCES (FGR)

M.Se. ™ Semester

| SNo. [ Title of Pagrer

Lectuee f Tutorial Practical | Credits |

() Breeding Met 'udr;_.:'lw.n::-tTmn - 3
=z | '

et
'

a2 ’ Forest Trees Reproductive i.nh_-;;:. and Seed

1 Orchants

03 | .‘-k-lcml.n—(‘»vrms of Forest Treey — ’ 3 Im = I ] '
l— 08 | Quantian ve Gencticsod Forest Trees = B A T -I_
| 05 Forest Genctic Diy ensiy, Comservathn & = S = | | - -l

1 Envirampernial Impact '

— } —— —

| _ =3 - Total Credits | 0
' M.Sc. IVY Semestor = = = - o . =
SNo. | Title of Puper = = o T . '
il S s e Credis
Ul | Ficld Tasining { Atsachment with State Fores B o 7o > B R
| orest Departmens foe amlyels of 10
FGR & its disir bution) 'roject repont writing, Pressotation & Vivasyix ¢
0 l'\.lu\lriu: Traini I o o . = A f 3
a0
l Preject repart writing, Presentation & \ Ivasvoce
| o (_'(,m‘;ﬁ"“., o _,‘iivln'h = S o 1 =y ‘
| I | Koy il 05
4 Student Project —= == == o - o
. AL pok == "y B o ol
l— 1 e Total Creding 24 il

Grand Total of Credits = 98

™ e . T e 1
I stedent project will be wikotred o 111 seanester amd will be cvalimned a1 tae end of IV
mester, Students mity choose any Joct rekited to thelr cumiculern. There will be o
supervisor for the project
» \“ « Vier aagy e 2
sits: Visits 1o forew bperion sides, forest nursery. w Il habitar and pantation dies will
J i LUE S80S W

- ittt . s » H
b conducted as per the reguirement of curricutum.

.-/"'\\‘L‘l' \l -‘ 1 o
I\ b
\ Ik ’/’
N
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SFECIALIZATION
FOREST MANAGEMENT (FA)

| MSe 1T Setnester

[,\'.\‘o Trle urj‘.;;.;.

| Lecture | Tulortal | Practical | Credis |

oL | luug;.f'{c'mu ve Ani ly;\i—; o - 3l o= =1 = 4
[ 02, | Production Psia.;\—",_'cln:‘rll_inT\';:a.:n and Plantation ) 3 VR | | ‘ {
| l Forestry
03 _TTinTnh.' :ndﬁMu-'u.z'x‘v—p Manngement of Forest 3 I
| Kesouroey
e |
. o _-lr‘?: ltu--ncizn‘:fmug:'ncnl e | g1 S i 4 | I
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DEPARTMENT OF FORESTRY, WILDLIFE & ENVIRONMENTAL SCIENCES
GURU GHASIDASVISHWAVIDY ALAYA, BILASPUR (C.G))
{A Central University established by the Centrul University Act. 2000 No, 25 of 2009)
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04, } Forest Statistics & Rescarch Methodokogy | ol 40 100
07, | Practical o 200
Tital 500
VLSe. IT* Semester Marks
SNo. | Tite of Paper | Main ' Tnernal I oeal
Semcester Assesanen!
Exan
0l. Forest Policy, Laws and Envisonmental oA 40 100
) |egishtion R
| 2 Forest Tree Impeovement and Bictechnology ‘ o) 44 1)
03. | Wood Technology snd Nancoforestry b n 4 1)
04, | Wildigs l.'.t-.ﬁuuj. and Conservation oo 41 100
5. Forest Soll nnd Witershed Manageinent 60 ) ‘ e
T, Forest Products and Industrics 0 < n
>~ — > — + - + E
07 Environment ared Globat Climatic Changes 64 10 0o
08, | Practical N 200
| ' Total 900
| — ! -
"N /l
/ p = ‘ ,\ \(,
! x A
% \ v AN X
\ - J P
WA . ‘A{/A\L &""‘;\\.
- Lhe L B ~ G
T ; ! % \
N
\ . -
¢ ACNNS
PR\
”

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




Guru Ghasidas Vishwavidyalaya
A Cesea Doty Etalided 1y B (o0 i Fxveniin b I o 5 (009

Koni, Bilaspur - 495009 (C.G.)

g Reaf@ee

AT SRV D0 E = § W Tt i v

wFlt, Remagy - 485000 (B1.)

SPECIALIZATION
FOREST GENETIC RESOL RCES (FGR)
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Vishwavidvalaya and two intenal Examisers from the Departament

* Siudent project will ke evalunted by a pseinel of two Depariimental teachers,
Practical exmminations for ench class will b evirluated by vwo teachers of the Departrient.

* Minimum passing muks for cach theory paper will be 40 &

* Migimum passing marks for ench Stident project, pructicnd, tramiag Programme, amachment
progremme, Yillage survess e1c, will be 40%
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SPECIALIZATION
FOREST MANAGEMENT (FX1)
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SEMESTER-I
PAPER L. SILVICULTURE CR.4 (3+1)
Objective

To provide knowledge about Forest ecosystem concept, stand d ynamics forest succession. productivity

and vegetation forms and natural regeneration of tree specics.

Theory
Principles of Silviculture, Forest structure and their components. Forest ecosystem concept, Stand
dynamics-forest succession, competition and tolerance, classification of world's forest vegetation.
Forest types and their distribution.Ecaphysiology of tree growth, effects of radiation and water
relationship, mineral nutrient and temperature.Bioclimate and microclimate effect. Natural regeneration
of important forest tree species {Acacia milotica, Cedrusdeodara, Dalbergiasisvo, Tectonagrandis,
Gmelinaarborea, Shorearobusta,

Eucalyptus  spps. Bamboo  andPinusroxburghii) Intermediate

treatments. Artificialregeneration. Intensive studies pertaining to important commercial species.

Advanced and modem nursery tools &technigues,

Practical

Acquaintance with various technical terms of silviculture.Study of torest composition. Recording the
observations on shoot development, growth rings .crown development . leafing, flowring, and fruiting
in (Acacia nilotica, Cedrusdeodara. Dalbergiasisoo, Tectonagrandis, Gmelinaarborea, Shorearobusta,
Eucalypius spps. Bamboo and Pinusroxburghii) Study of site factors like climatic; edaphic,
physiographic and biotic.Study of natural regeneration, Afforestation and Reforestation success. Lay
outing of nursery bed for sowing. Classification of world's forest vegeration.

Suggested Readings
Dwivedi AP. 1992, Agroforesiry: Principles and Practices. Oxford and IBH.
Dwivedi AP. 1993, A Text Book of Silvicwiture.International Book Distributors, Debradun.

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

Jha, L. K2014. Advances in Agroforestry, Today & Tomorrow's Printers-and PublishersNew Delhi,

Lal 1.B. 2011.Forest ecology,Natraj Publisher Dehradun,

Mishra, S R. 2010.Texthook of Dendrology, Today & Tomorrow’s Printers and Publishers New Delhi
Patra, A K. 2013.4groforestry: 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 M, and Ashton PMS.1997.7%¢ Practicves of Silvieulture- Applied

Forest Ecology.John Wiley & Sons.
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Raj, Antony Joseph & 5 B Lal. 20014 dgrafresty: Theory and Practices, Today & Tomorrow's
Printers and PublishersNew Delhi

PAPERIL FOREST BIOMETRY, SURVEYING & ENGINEERINGCr.4 (3+1)

Objective

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

Theory

Measurements of tree diameter. girth, height, form Factor.Estimation of volume, quarter girth formula,
estimation of tree age, increment, growth and volume table Yield of individual tree and forest
stands.Forest inventory, sampling methods adopted in forestry. random and non random sampling,
point and crown sampling method, measurement of stiand density. Forest Surveying: methods, Different
methods of chain, plane table and compass surveying. Maps and map reading. Basie principles of Forest
Engineering., building materials{cementsand and conerete). Roads-alignment, component, types of
roads, Bridees; General principles, objectives, types, simple design and construction of timber -and
otherbridges,

Practical

Measurements of height, girth, diameter ol trees.Calculations of volume of felled as well as standing
trees, Volume table preparation, Application of sampling procedures, Handling of GPS.Use of different
methods of surveving chain compass and plain table.

Suggested Readings
Benu Singh 201 LA Swrvey of the Forestry Research, Vista International Pub,

ChaturvediA™  &Khanna LS. 1994, Foregt Menyprarions,  International  Book  Distributor.
Ram Parkash, 2009, Foresr Swrveving KhannaBandh,

Harry (. Champion and S.K. Seth.2005, 4 Hevised Survey of the Forest Types of India, Natraj
Publication,

MeGraw-Hill, Simmons CEO 19804 Mamea! of Forest MensurationBishen Singh Mahender Pal
Singh, Dehradun.

Ram Prakash 1983, Ferest engineering, International book distributors,

Sharpe GW, Hendee CW & Sharpe WE. 1986, Jnvoduction o Farestry MeGraw-Hill Publ.

PAPER 11I: FOREST MANAGEMENT, REMOTE SENSING & GIS Cr.4 (2+141)

Objective

To provide knewledge to studemts aboui forest management (hrough Remote Sensing and GIS

8 I \.u# | |
. jﬁh \f‘\lb
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Theory

Principles of forest management, Development of forest management in India. Concept of Normality,
Normal Forest, Causes of abnormity in forest management Sustainable Forest Management, Rotation:
Meaning and types, Increment, Types of increment, Yield: Types of Yield, Yield regulation in regular
forest, yield regulation in irregular forest Management. Units: Working circles, felling series, cutting
sections. coupes, periodic blocks and felling eycles. Silviculture system: Definition and types. Bamboo
forest management and Working Plan prescriptions, Ecosystem management, Site guality. Stand
density, Criteria and Indicators.

Remote Sensing definition, scope, source of energy and interaction with forest, EMR Spectrum
concept, radiation law. Orbit, Platform and Sensor, Multi-band concept, Satellite system and its use for
forest mapping and management. GIS definition, hardware and software used, methads used in forest
management, database and modeling concept. Imagery concept its interpretation and map preparation,
LiDAR and RADAR coneept 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 control. Study of working plans of the forests. Toposheet reading, determination of scale and
height on toposheets, introduction to different GIiS software, conversion of file formats, image
registration / geocoding, digitization, geo-referencing, Projection, File sub setting, mosaicing,
unsupervised and supervised classification of forest, map preparation for forest cover, tvpe, slope.
LULC, fire. ficld visit for ground truthing,

Suggested Readings
Burrough PA.1990. Prineiples of GIS for Land Resonrces Assessment, Oxford & IBH Lilesand T.M.

Clarke. Keith. 201 1. Geographical Information Sysiem, Prentice Hall.

Dwivedi A.P. 1993. A Text Book of Silviculture, International Book Distributors, Dehradun.,
JB.Lal.201 1. Forest Management: Classical Approach and Currvent

Imperatives NatrajPublishers,Dehradun

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

John Wiley.Remote Sensing and its application. Universities Press

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

Lillesand and Kiefer 2009.Remote Sensing and Image Incerpretation, V1 edition of John Wiley & Sons.
Lecture notes. 2000. Photogrammeiry and Remote Sensing, module 1, 1IRS

Sen, Raj Kumar.2012, Forest Management and Sustainable Development,Today & Tomorrow's
Printers and PublishersNew Delhi.
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Paper IV. FOREST ECOLOGY AND BIODIVERSITY CONSERVATIONCr.4 (3+1)

Objective
To develop understanding of students aboul ecological aspects of forest resource and biodiversity
conservation.Consequences of depleting biodiversity and sustainable use of biodiversity: Issues and
challenges.

Theory

Forest ecology, forest community dynamics, forest community structure and function. ecology of
forest landscape spatial heterogeneity: Hierarchy issues in ecology. Conservation of natural resources
(Hotspot arcas, Wildlife Sanctuaries, National parks. Biosphere reserve-terrestrial and agquatic,
Botanical Gardens, Zoological Parks), Important Plant and wildlife ¢cological indicator species,
endangered species, Coral reefs, Mangrove forest.Global warming and foresis.Green House
Effect,Ozone depletion and its consequences.Biodiversity Conservation laws and acts,Forest genetic
resources of India.Survey exploration and sampling strategies.Documentation and evaluation of forests
genetic resources (FGR), i situ and ex site conservation of genetic resources.Biological diversity and
its significance to sustainable use.Handling and storage of FGR.Inteflectual property rizhis, Quarantine
laws and FGR exchange.

Practical

Study of forest community structure and its successional status, Estimation of productivity of forest
ecosystem, Trip to different regions of the state to study forest vegetation, Collection and preservation
of specimen, Identification of ccological indicator species, Methods of vegetation analysis,
Measurement of biomass and productivity, Quantification of litter production and decomposition, Visit
1o National parks, Wildlife sanctuarics, Botanical gardens and arboreta,

Suggested Readings

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

Dhyani SN. 1994, Wildlife Management, Rawat Publ.

Malik, Ashok. 2008. Dywamics 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 Pub).
Kimmins IP.1976.Forestry Ecology, Macmillan.

Nautiyal S &Koul AK. 1999.Forest Biodiversity and its Conservation Practices in India,
Oricntal EnterprisesNew Delhi .

Ramakrishnan PS. 1992.8hifting Agriculture and Sustainable Development. Man and
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Biosphere Series, The Parthenon Publ.Group.
Singh, M P et al .22013.Conservation of Biodiversity and Natwral Resources Today & Tomorrow's

Printers and Publishers New Delhi.

PAPER V. FOREST PROTECTION Cr.4 (3+1)

Objective
To provide knowledge to students about forest protection through disenses &pest management.

Theory

General concept of forest protection, Forest Fire, Wildlife damage in nurseries, plantations and
their management. Weed problems in nurseries, plantations and their control. Adverse
climatic factors, acid rains and air pollutants in relation 1o forest tree health.

Disease concept and discasc cycle.Biodegradation of wood - microscopic and chemical effects of
white rot, brown rot, soft rot and wood discoloration. Heart rots - factors affecting heart
rots.damage caused, compartmentalization of decay in trees and management of heart rots. Role of
mycorrhiza in tree health, Important discases of forest trees- Teak, Sal. Shisham. Acacia,
Dalbergia, Deodar, Pines and Casuarina. Insect pest of Sal, Teak. Shisham. Babaol, Ailanthus,
Pines, Deodar, Casuarinas and Albizia. Biological control of inscct pests and diseases of forest trees
Nature of disease resistance. Molecular tools for developing disease resistance trees.

Practical

Collection, identification and preservation of imporant insect pests and disease specimens of forest
plants.Preparation of culture media and methods of inoculation. Vegetative and reproductive study of
pathogens. Detection of insect infestation and seed borne mycoflora. Assessment of losses due to
discases, inseet pests etc. Fire control methods and devices, Familiarization with the meteorological and
plant protection equipment, Application of pesticides and bio- control agents in the management of
insect pests, weeds, diseases in nurseries and plantations, Extraction of spores of Vascicular arbuscula
rmycorrhizal (VAM), fungi from soil and assessment of mycrorrhizal root infection,

Suggested Readings
Bakshi BK, 1976. Forest Pathology. Controller of Publications, GOL.

Jha LK &SenSarna PK. 1994, Forest Eniomology. Ashish Publ. House.

S SNegi, 2006. Handhook of Farest Proection. Imernational Book Dist.. Reprint

Schmidt, Ofaf.2006. Wood and Tree Fungi: Biology Damage Protection and Use, Today &
Tomorrow's Printers and Publishers,New Dethi.

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

Stebbings EP. 1977 Jndian Forest Insects.)K Jain Bros.
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PAPER VLFOREST STASTISTICS& RESEARCH METHODOLOGYCR.5 (3+1+1)
Objective

To provide exposure about methods of statistical analysis, design and sampling techniques.

Theory

Introductory:  Statistics  scales: of measurement. concept  of graphical, exploratory and
inferential data analysis, important variables of forestry sector. Mean, Median, Mode and SD. Concept of
Probability.

Correlation and regression: Simple, Rank, Partial, Multiple, infraclass correlations, Coefficient of
determination. Lincar and nonlinear regressions. Tests, if significance - t, F, z, and . testing significance
of correlation and regression cocfficients. analysis of variance (ANOV A) - one way and two way
classification with single: and more than one cell frequency. Design of Experiments. Principles of
experimental designs, Completely Randomized Design (CRD), Randomized Block Design (RBD), Latin
Square Design (LSD). Split Plot and Strip Plot Designs.

Practical
Fitting of probability distributions, Computation of correlations and regressions, Tests of significance - 1, F,
zand z’. Laying out of designs in the field (i)Latin Square, (ii) Randomized block design, (iii) Split plot

design, (iv) Data analysis of the above designs.

Suggested Readings
Forestry Statistics India-1996 © Indian Council of Foréstry Rescarch and Education, 1999
Matink. 1976.Principles of Database Managemeni, Prentice Hall Pase UG &Sukhatme MU, 1978,
Mead R & Relay 1. 1987.  Sratistical  Tools  for  Agro-Forestry  Research
Bivariate Analysis for intercropping Experiments. ICRAF, Nairobi.
P.N.Arora. 2003.Biostatistics, Himalayan Publishing House.
Surendran C, Schgal RN &Paramathma M. Staristical Methods for Agriculiural Workers. ICAR.2003.
Text Book of Forest Tree Breeding ICAR.
SEMESTER-II
PAPER 1. FOREST POLICY, LAWS AND ENVIRONMENTAL LEGISLATION
Crd (2+1+1) ]
Objective
To develop understanding of students about forest policy. laws and Environmental Legistation. V

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




Guru Ghasidas Vishwavidyalaya
A Cesea Doty Etalided 1y B (o0 i Fxveniin b I o 5 (009
Koni, Bilaspur - 495009 (C.G.)

g Reaf@ee

i S 00 B = 6l vl i el

oFt, g - 495009 (B1)

Theory

Forest policy- Relevance and scope, National Forest Policy — 1894, 1952 and 1988:General principles of
criminal law; Indian Panel Code, criminal procedure code; Forest laws. Indian Forest Act -1927, gencral
provision and detailed study: Forest Conservation Act 1980, Wildlife Protect Act 1972 Important Forest
Rules and Guidelines. Forest Right Acts, 2006. Chhattisgarh State Forest Acts and Rules.Important case
studics and landmarkjudgments.

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

Suggested Readings

Chaturvedi AN 2011.Forest Policy and law, KhannaBandhu,

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

Jha LK. 1994. Analysis and Appraisal of India’s Forvest Policy. AshishPub!.House,
Poddar AK. et al. 2011.Forest Laws and Plicies in India, Today and TomarrowPrinters and
PublishersNew Delhi

Prabhakar V.K., 2001. Lanes on Foresis ,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 Nataj Pub.

SairamBhat 2010. Natural Resources Conservation Law. Sage.

Negi SS. 1985, Forest Law Natraj Publ.

PAPER ILFOREST TREE IMPROVEMENT AND BIOTECHNOLOGYCR.4 (3+1)
Objective

To acquaint the students about general principles of tree breeding with examples ofimportant trees.

Theo‘ry

General concept of forest tree breeding, tree improvement and forest geneties Reproduction in forest trees.
dimorphism pollination mechanisms, Pollen dispersion.  distances;, pollinators and their energetics,
Attractanis for pollinators, Pollen handling forced flowering for seed orchard manipulation. Pollination
mechanisms, A Variation in  trees importance and its causes. Natural variation as a basis for tree
improvement.Geographic variations - Ecotypes, clines. races and land races. Seed. seed formation,

dispersal, storage. stratification and seed dormancy.Selective breeding methods- mass, IalTllv within
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family, family plus within family. Plus tree selection for wood quality. Progeny and clone testing, Seed
orchards - type, functions and impertance.Estimating genetic parameters and genetic gain.Heterosis
breeding: inbreeding and hybrid vigour. Manifestation and fixation of heterosis.Species and racial
nybridization. Indian examples - Teak, Sal, Shisham, Eucalyprs, Acacias, Pines And Poplars.Polyploidy.
aneuploidy and haploidy in soft and hardwood species.Induction of polyploidy.Hardy-weinberg law, null
hypothesis, Wohlund's Principle.

Biotechnology in trec improvement Mutation breeding. Tissue Culture, Micro-propagation, Genetic
engineering, Transgenic plants, Molecular marker and its application in forestry.

Practical

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

colchicines treatment.

Suggested Readings

Khan IM, 2014 Forest Biotechnology. Today and Tomorow Printers and PublishersNew Delhi.
MandaiAK ~ &Gibson GL. (Eds). 1997. Forest Genetics and Tree Breeding.  CBS.
Surendran  C, Sehgal RN &Paramathma M. 2003.Text Book of Forest Tree Breeding.
ICAR Publ.

. Shanmughavel, 2004, vee fmprovement and Biotechmolagy, Pointer

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

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

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

PAPER HLWOOD TECHNOLOGY AND NANO FORESTRYCR.4 (3+1)
Objective

To acquaint with the physical cheracteristics and strength properties of wood.

Theory

Wood as a raw malterial, kinds of wood : hard wood, soft wood, bamboos and canes. Merit and demerits of

wood as a raw material. The physical features of wood. Mechanical properties of weod- tension,

compression, bending, shearing, cleavage. hardness, impact resistance, nail and serew holding capacity.
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Suitability of wood for various uses based on mechanical and physical properties. Electrical and acoustic
properties of wood. Wood water relationship- shrinkage, swelling, movement, fiber saturation, equilibrium,
moisture content. Wood seasoning, principles and types- air seasoning, kiln seasoning &chemical
scasoning. Refractory classes of timber. kiln schedule.Seasoning defects and their controls. Wood
preservation- needs, principles, process, types of wood preservatives (water soluble, oil based, ete ).
Classification of timbers based on durability. Methods of préservation. Pressure methods- full cell process,
empty cell process. Wood machining: Sawing - techniques, Kinds of saws — cross cut edging, hand,
circular and bow saws. Wood working, tools used in wood working (parting, slicing. shaping, measuring
and marking tools), Dimensional stabilization of wood by surface coating methad, bulking method.
impregnation of resins and polymers.Nanotechnology potential in forest product industry, Nano cellulose

technology.Basic concepts of Nano forestry, tools techniques and significance.

Practical

Determination of wood density, study of thermal, electrical and acoustic properties ofwood. Determination
of tensile and bending properties of wood.Deterimination of moisture content and swelling coefficients of
different woods. Comparative studies on air and kiln dried woods. Analysis of decayed woad for physical

and chemical parameters. Treatment of wood with different types of preservatives.

Suggested Readings
Chauhan Luxmi and R. Vijendra Rao, 2003, Wood Andidomy of Legmes of India: Their Ientification
Properties and Uses, BSMPS.

Hill. Callum A S. 2006. Wood Modification: Chemical Theymal and Other Processes, Today &
Tomorrow's Printers and Publishers New Delhi.

Mehta T.1981. 4 handbaok of Forest Utilization.Periodical Expert Book Agency.

Printers and Publishers New Delhi 2006.

Rao KR &lunaja KBS. 1992, Field ldentification of 30 Important Timbers of  India,
ICFRE, Dehradun.

Schmidt, Olaf. Wood and Tree Fungi: Biology Damage Protection and Use, Today & Tomorrow's

Printers and Publishers New Delhi.

Sharma LC.. 1977. Development of Forests and Forest-based Industries. Bishen Singh
MahenderPal Singh, Dehradun.

Terry Porter. 2006, Wood: Identification and Use,Guild of Master Craftsman Pub.
Trotter H., 1982, Manual of Indian Forest Utilization. FRI&College, Dehradun.
Wadoo MS. 1992. Utilization of Forest Resources. IDRIS Publ.

Negi 8.8, 1997, Wood Science and Techaology. International Book Dist,
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PAPER IV.WILDLIFE BIOLOGY AND CONSERVATIONCR.4 (3+1)

Theory

Introduction/Conservation  cthies-  Definitions,  Values, Zoological classification, Sign and
symptoms.Animals behavior & adaptations, Wild life Ecology, Basic concepts, Wildlife habits and habitat.
Wildlife Ecology: Wildlife habitat and component Wildlife conservation: Definition, Concept,
significance. Wildlife conservation movement, Wildlife conservation in India, In-situ and Ex-situ wildlife
conservation, Role of protected area in wildlife conservation, some rare and threatened wildlife species of
world particularly India, special project for endangered species, Project
tiger, GirLion Project, Crocodile Breeding Project, Wildlife Conservation organization- National and

International.

Wild life management: Wild life management its scope as a natural resource, current status of wildlife
management. Management of certain animals: small pame management water fowl, Pigeon, aquatic
animal. Reptile. Big game 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, wild life education, Age and Sex determination, Tiger census,
Preservation of biological material, National Park and Sanctuarics of (C.G). Biotelemetry, Forensic

Analysis.
Practical

Study of mammals birds and animals in university premises, Identification of pugmark, evaluation of

Roosting cover in university premises, Plotting of National Park and Sanctuaries.

Suggested Readings

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

GopalRajesh.,1993. Fundamentals of wildlife management, Justice Home Publication, Allahabad.

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

Hunter, M.L. Jr., 1990.Wildlife forest and forestry principals of manageing forest for Biological
diversity., Printice Hall,.

Singh, S K.,2009. Textbook of Wildlife Management, Today & Tomorrow's Printers and Publishers New

Delhi, .
Stephen H, Berwick and V.B, Sharia, 1995.Wildlifc Research cnd management, Oxford University Press.
Oxford..
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PAPER V. FOREST SOILS AND WATERSHED MANAGEMENTCR.4 (3+1)

Theory

Definition and importance of forest soils: Origin, classification and nomenclawre of soils:
Soil profile; Soils of major forest biomes; Difference between forest soil and other arable
soils: Important physical, chemical, and biological properties of forest soils; Forest soil
survey; land use type and forest plantations; Forest-soil types; Silviculture practices and
forest soils.

Organic matter content, litter decomposition and C:N ratio in  forest soil: Forest soil
fertility, nutrient management and  biological nitrogen fixation; Management of  forest
nursery soil.

Soil degradation-problems and impact on forest ccosystems: Forest fire and soil resilience:
Forest soil pollution, Characteristics, ecology and management of tropical forest soils.Problems and
prospects in management of tropical dry and moistdeciduous forest soils.

Watershe¢  management  concept.  Problems of land  degradation, Soil and  water
conservation measures for arable ‘and non-arable lands, Storage and recycling of water,
Criteria for watershed size determination.

Watershed work plan for degraded sites.Rehabilitation of degraded lands and prevention of natural hazards.

Practical

Determination of soil moisture, texture, porosity, bulk density, particle density and water
holding capacity; Determination of pH, EC, organic C & NStudy of forest soil
profile in field, Studies on nitrogen fixing and phosphorous absorbing microbes; Studies on
fertilizers, biofertilizres and FYM uses in forest nursery, visitsto nearby forest nursery and watershed areas.

Suggested Readings:
A K Mani: R Santhi and K- M Sellamuthu, 2008, Fundamentals of Forest Soifs, Satish Serial Puby:
DhuruvaNarayana, V. V.. Sastry. G. and Patnaik, V.S, 1990. Watershed managemeni ICAR Publication.
New Delhi.

Murty, JV.S.1995.  Wartershed  management in  India. Wiley FEastern, New  Delhi.
Singh, P.K. 2000.Watershed management: Design and Practices. E-media publications,Udaipur, India.
N.C. Brady 1990.The Natwre and Properties of Soifs: MaemillanPublishing Company, New York (10th
Edition).

Negi S.S,, 2000. Forest Soils, International Book Distributors, .

Osman, Khan Towhid. 2013 Forest Soils: Properties and Management. Springer Science publ.

R.F. Fischer and D. Binkley (2000).Ecology and Management of Forest Soils

S.A: Wilde 1995.Forest Soils and Forest Growth, Periodicals Express Book Agency. New
)

Delhi, International Book Distributors, Dehradun, 4
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PAPER VI. FOREST PRODUCTS AND INDUSTRIESCR.4 (3+1)

Objective

The course will equip the students regarding wood based industries. How it is affecting the
cconomy of the country such as match and splint, sports and pencil making, besides this
wood extracts resins and gums, Kkatha., tannis and various type of non timber products.
Practical will make them aware regarding extracting method of different products of wood.

Theory

Importance of forest based industries in relation to Indian economy. Chemistry in relation
to forest products.

Description of different forest based industries - paper and pulp, furniture, bamboo, sports
goods, pencil making, match box and splint making, use of wood of lesser known forest
species for commercial purposes:

Cell  wall constitients.Chemistry  of  cellulose, starch.  hemicellulosas and  lignin.
Extraneous components of wood - water and organic solvent soluble.

Taping of oleoresin from major pine species. Types of the gums and their extractions
[arabic, ghatti and tragacanth).

Recovery and uses of volatile oils, tannins, katha and cutch. Nature and uses of important
forest based dyes and pigments.

Practical

Estimation of cell wall contents -- Hemicellulose and lignin, Extraction of essential oils,
resins, tannins and gum. Characterization of pulp & rate of pulping, ldentification and properties of wood
and non wood products used for forest based industries. Visit to nearby forest based industries.

Suggested Readings

Anonymous. 1981. Wealth of India CSIR.

Anonymous. 2007, Year Book: of Forest Products.FAQ

Dwivedi AP. 1993, Forestry in India. Surya Publ.

Krishnamurthy T. Minor Forest Products of India. Oxford &IBH,

Mehta T. 1981. 4 Handbook of Forest Utilization. Periodical Expert Book Agency.New Delhi.

Praveen Taank, 2010. Forest Product and their Utilization. C yber Tech . .

Shiva.. M.P.. 1998.. Thuber Forest Producis and Stub and Herh Species of NTEP lmportance : , Indus.
T. Krishna Murthy, 2010, Minor Forest Products of India : Non-Timber Forest Products of India . BS
Pub, Second Edition.

Tewari, D, D., 2008. Managenent of Non-Timber Forest Product Resources of India:An Analysis of
Forest Development Corporations. Lucknow: International Book Distributing Company, Lucknow,

Troup, R S.,2007. Manual of Indian Forest Utilisation Today & Tomorrow's Printers and Publishe 7
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PAPER VII: ENVIRONMENT AND GLOBAL CLIMATIC CHANGES
CR4 (3+1)

Objective
To develop understanding of students about environmental and  climatic System. To

develop understanding of students about global climatic changes and their effect on forest
aguatic ecosystems.

Theory

Environment:  Definitions and  concepts of environment  components  of  atmosphere,
hydrosphere, pedosphere, biosphere and their interactions. Biogeachemical cycle of green house gases,
source and sinks.

Environment Pollution : Types of pollutions, methods of measurement of pollution, classification of
pollutants, national and international Environmenta! standards of important pollutants.

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

Water Pollution : Important pollutants source, impact of heavy metals, halogen and radio nuclides on
aquatic flora and fauna. Treatment technologies for industrial effluentsiwastewater.Monitoring water
pollution and water quality standards.

Soil pollution : Heavy metal toxicity in soil, Impact of pesticides, industrial waste and fertilizers on soil
physicochemical properties. Microbiological degradation of xenobiotics in environment.

Climate changes: Earths climate systems, adaptability and vulnerability. A global perspective of climate
change, global warming, green house gases, [PCC initiatives in climate change mitigation, various
mitigation mechanism- Kyoto protocol- strategies. Impact of climate changes on Indian forest, adaptation
of forest trees 1o climate change, case studies on the management of certain tree species in India,

Global Environmental Problems : acid rain, Eutrophication, Biomanipulation. Ozone depletion and UV
radiation. Bioremediation of contaminated soils and waste lands.Environment Impact Assessment,

Practical

Impact of particulate matter on environment, Impact of coal mining on environment Impact of cement
pollution in environment.Effect of effluent from several industries on ¢nvironment Reclamation of mining
wastes with microorganisms. Bio-accumulation studies on metals by microorganisms.Assesment 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 ccosystems. EIA of
polluted river ecosystem, Environmental Impact Assessment.

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

E. Claussen. V. A. Cochran, and D. P. Davis. 2001. Climate Change: Science, Strategies, & Solutions,
University of Michigan.
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Huxley P. 1999. Tropical Agroforestry. Blackwell Science,

Koskela J, Buck A & Teissier du Cros E. 2007. Climate Change and Forest Genetic
Diversity:  Implications  for  Sustainable ~ Forest  Management in  Europe.  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 &

Tomorrew's Printers and Publishers New Delhi.

SEMESTER- M1

SPECIALIZATION COURSES

Following two specialization courses will be offered to the students and students have to select only one
specialization courses during the semester.

A.FOREST GENETIC RESOURCES
B. FOREST MANAGEMENT

A. FOREST GENETIC RESOURCES
PAPER L. BREEDING METHODS IN FOREST TREESCr.4 (3+1)

Objective

To acquaimt the students about the concepis of sub- selection, population structure for
breeding and production, genetic testing and making designs.

Theory

Genetic constitution of tree populations, half-sib, fullsib family in trees. Hardy- Weinberg
cquilibrium, changes in genc frequency through sclection, migration, mutation and
population sizes.

Long-term and short-term  breeding populations.  Selective breeding  methods- mass.  family,
within family, family plus within family. Grading system of plus trees in natural stands and
plantations regression systems, mother tree selection, subjective evaluation. Selection for
different traits.

Genetic testing programs - mating designs, complete designs - nested designs, factorial,
single pair mating, full diallel, half diallel and partial diallel, incomplete pedigree designs -
open pollinated mating and polycross mating.

Experimental  designs  in genetic  testing. Selection for disease resistance, tolerance fo
herbicide, salt, metals, high and low temperature, water stress. Marker assisted selection,
Breeding methods for wood quality, agroforestry, diseases and pest resistance, drought and
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salt resistance.
Tree improvement case histories. Calculating gene and genotype frequencics.Flow chart
for different breeding methods,

Practical

Half-sib, full-sib family in tees.Grading system of plus trees in natural stands. Mating
designs, complete designs - nested designs, factorial, single pair mating, full diallel, half
diallel and partial diallel. incomplete pedigree designs - open pollinated mating and
polyeross mating. Selection for biotic and biotic stresses.

Suggested Readings

Breeding ICAR.

FAOQ. 1985. Forest Tree Improvement, FAQO Publ.

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

Fins L, Fricdman ST & Brotschol JV.1992. Handbook of Quantitative Forest Genetics.
Kluwer.

Khosla PK. 198]. Advances in Forest Genetics. Ambika Publ., New Delhi.

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

Namkoong, Gene, Kang, Hyun C., Brouard, Jeans S, Tree Breeding: Principles and strategics, Academic
Press.

Steve Lee and John Woolliams. 2013, Nove! Tree Breeding. Publinia@inia.es

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

Yanchuk, A.K. 2009.Farest and forest plants- Vol. 111, Techniques in forest tree breeding.

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

Zobel BJ, Wyk GV &Stahl P. 1987, Growing Exotic Forests.John Wiley & Sons.

PAPER ILFOREST TREES REPRODUCTIVE BIOLOGY ANDSEEDORCHARDS
CRA4 (3+1)

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

Theory
Importance and application of reproductive biology in tree breeding.Modes of reproduction: vegetative,

asexual, sexual reproduction their breeding systems and sex expression. Monoecy, dioecy and its
evolution. Out-crossing mechanism in forest trees, Environmental effects on sex expression. Floral

biology. Initiation and development- Microsporogenesis, Megasporogenesis. modes of pollination; Self
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and out-crossing.Fertilization in hardwood and softwood species.Embryo development, seed
development, Seed dispersal and gene flow.Seed orchard need. establishment of seed orchard , hybrid and
research seed orchard, sclection and preparation of seed orchard site, isolation, orchard size, orchard
design.Seed orchards — production and management, different types of seed orchards — SSO and CSO-
merits and demerits.Progeny testing and its importance.Pests and disease management.Importance of seed

orchards in gene conservation.Seed production area- its production and management.

Practical

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

Suggested Readings

FAO.1985. Forest Tree Improvemer, FAO Publ.

Faulkner R. 1973, Seed Orchard Foresiry Commission Bull. No.34.

Fins L, Fricdman ST &BrotschollV. 1992, Handbook of Quantitative Forest Genetics.

Khosla PK. 198 1. Advances in Forest Genetics. Arnbika Publ., New Delhi.

Khrwer.

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

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

Surendraran C, Schgal RN &Parmathama M. 2003, 4 Text Book of Forest Tree Breeding. 1CAR,
Wright IW. 1976. Introduction toForest Genetics. Academic Press.

Zobet BJ &Talbert 1. 1984, Applied Forest Tree Inprovement.lohn Wiley & Sons.
Zobel BJ, Wyk GV & Stahl P, 1987, Growing Exotic Forests. John Wiley & Sons,

PAPER IILMOLECULAR GENETICS OF FOREST TREES CR.4 (3+1)

Theory

Genome: Nuclear Genome, Mitochondria Genome, Chloroplast Genome and Evolution of the three Plant
Genomes, Transcription and translation of forest tree Genes. DNA replication.Genetic code.Gene
expression.Regulation of Gene Expression.DNA damage, repair and recombination.

Genetic diversity/Genetic variation of forest trees: causes and advantages. Genetic characierization of
forest tree species. Morphological, Biochemical and Genetic markers. Molecular markers: Dominant and

codominant, Types of molecular markers: advantages and disadvantages. Technigues in molecular
23
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genetics of forest trees: DNA isolation, DNA quantification, DNA restriction; Primer ,gel electrophoresis:
southem, northern and western blotting; nucleic acid hybridization; polymerase chain reaction, gene
sequencing .

Polymorphism and its significance.Calculation of genetic diversity within and between forest tree
populations.Molecular markers and genome mapping.Application of molecular markers in forest tree
improvement.Genomics of wood formation. Molecufar genetics of ¢cellulose biosynthesis,

Assaociate mapping through molecular markers.Social issues in molecular genctics.Bioinformatics,

Practical
Estimation of genetic diversity between/among forest tree populations through Morphological
markers.Preparation of solutions for DNA isolation, Electrophorisis and PCR Standardization of
protocols for DNA isolation of different forest tree species. Standardization of working protocol for
RAPD,ISSR and AFLP analysis Estimation of genetic diversity between/within forest tree population

through molecular markers.

Suggested Readings
American Soc. Of Plant Physiologists. Maryiand. USA Karp, G. 1999 Cells and Molecular Biology:
Concepts and Experiments. John Wiley & Sons, Inc., USA
Bob B. BauchnanWilhemGruissem and Russel L. Jones, 2002. Biochemistry & Melecular Biology of
plants. Wiley CDA
Brow T.A2007 Genomes — 3 — Garland Science House, New York.
Buchanan, BB, W Gruissem, RL Jones. 2000, Biochemistry and Molecular Biology of Plants,
David Freifelder 1996. Essentials of Molecular Biology. Panima Publishing Company,New
Delhi.
Douglas S. Falconer, Trudy F.C. Mackay 2012. farroduction 1o Quantitative Genetics,  Darling
Kindersley. India Pvt Ltd.
Jocelyn E. Krebs, Elliott S. Goldstein and Stephen T. Kilpatrick . 2012 GENES XI 11 th Edition.
Jones and Bartlett Publisher.
John Wiley & Sons, Somerset NJ Alberts, B.Bray, D Lewis, J., Raff, M., Roberts, K and Walter1999,
Molecular Biology of the Cell. Garland Publishing, Inc.. New York.
Kole, Chittaranjan 2013. Forest Trees! Genome Mapping and Molecular Breeding in Plants.. Today
& Tomorrow's Printers and Publishers New Delhi
Lewin B.2000. Genes VII. Oxford University Press, New York.
Schnell, R J et al 2012. Genomics af Tree Crops.Today & Tomorrow’s Printers and Publishers New

Delhi.
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S.M.Jain and S.C. Minocha, 2002. Molecular Biology of Woody Plants. KulwerAcedemic Publisher,
London.
Sandeepkumar, Mathias Fladung.2003. Molecular genetics and Breeding of forest trees.Food product

press.An imprint of Hawarth press.Inec New York.London.Oxford.

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

Objective
Toimpart knowledge in the field of biometry as applied to breeding. population, provinces and making

experience in forest genetics and tree breeding.

Theory

Historical  aspects of quantitative  genetics;  multiple-factor-hypothesis.Population  structure,
mating systems.

Hardy- Weinberg equilibrium: properties and implications of equilibrium, influence ofmutation. migration
and selection. Random mating consequences in small populations.Random drifi, inbreeding coefficicnt,
rate of inbreeding,

In breeding in pedigreed population. inbreeding coefficient under regular systems of
inbreeding. Statistical parameters used in studying polygenic traits.

Testing and estimating: population mean and components of phenotypic value. breeding
value, dominance, interaction and environment deviation. Models of gene  action.
significance of different genetic components, G x E component of variance.

Estimation of genetic components of variance through resemblance of relatives.Fisher's.
fundamental theorem on natural selection and its implications. Heritability-its ~estimation
and significance.

Selection theory for a quantitative character. Prediction of selection response: patterns,
asymmetry, and causes. Selection criteria and wuse of information from relatives,
Correlation among characters, correlation response and indircet sclection,

Effect of inbreeding on mean and variance.Heterosis and causes for heterosis in Fl and
later generations.Combining ability effects, variances and selection for combining ability.

Threshold characters.

Practical
Quantitative and qualitative character analysis in forest tree species.Phenotypic. genotypie correlations

and path analysis of forest trees.Estimation of variance components from analyses of variance using
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various mating  designs of forest trees. Estimation of population value with respeet to

quantitative/qualitative traits. Multivariate analysis,

Suggested Readings

FAQO.1985. Forest Tree Improvement, FAQ Publi.

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

Fins L, Fricdman ST & Brotschol JY. 1992, Handbook of Quantitative Forest Genetics.
Kluwer,

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

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

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

R.K singh and B.D. Chaudhary.2012 Biometrical Methods in Quantitative Genetics Analysis. Kalyani
Publishers.

Surendran C, Sehgal RN &Parmathama M. (Eds). 2003. A 7ext Book of Forest Tree
Breeding. ICAR.

Thirugnna Kumar. 2012 Objectives Genetics and Crop Breeding New India Publishing Agency.

White, TL,Adams , WT and D.B. Neal. 2007 Forest Geneties.CABI Publishing, UK.

Wright IW. 1976. Introcluction to Forest Genetics. Academic Press.

Zobel BJ  &KTalbert ). 1984.dpplied Forest  Tree  ImprovementJohn  Wiley  &Sons.
Zobel BJ, Wyk GY &Stahl P. 1987. Growing Exotie Foresis.John Wiley & Sons.

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

Objective

To provide the students knowledge about the genetic diversity in forest tree species, their distribution,
assess and analysis law and methodology of in-sitie and ex-situ conservation.

Forest biodiversity: concept, levels and measurement. Forest genctic diversity: Values, Services and
threats.Levels of Genetic Variation in Forest Trees.Characteristics of Forest Genetic  Diversity:
Interspecific and Intraspecifie diversity, Ecotypes, Subspecies, Population, Metapopulation, Provenance,
Land race. Cline. Dynamices of forest genetic diversity: Genetic erosion. Population bottleneck. Genetic
drift, Selection, Migration and Mutation.Genetic diversity in natural forests,Natural and induced genetic
diversity in forest tree species.Biodiversity in forests of India (Tropical and Temperate Forests).Hotspots
of forest' genetic diversity Measurement of forest genetic diversity and diversity indices.Monitoring of

forest genetic diversity: Documentation and evaluation.Climate ¢hange and forest genetic diversity.
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Conservation Of Forest Genetic Diversity: in sitwand cirea situmconservation; Protected areas, Biosphere
reserves, National parks, Santuaries, gene reserve forest and Community reserves , Ex Site Conservation:
gene banks, Cryopreservation. Targeted Species-Based Approach.Intellectual property rights. The
Biological Diversity Aet, 2002, Quarantine faws and FGR exchange, Conservation efforts in India and

worldwide.International conservation bodies: FADO. [UFRO, CIFOR, IUCN and WWF.

Practical

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

Suggested Readings

fl“AO 1985. Forest Tree Improvenent, FAQ Publ.

Faulkner R. 1973. Seed Orchard Forestry Commission Bull.No.34.

Fins L. Friecdman ST & Brotschol JV. 1992, Handbook of Quantitative Forest Genetics.

Kluwer.

Fred W, Allendorf, Gordon H. Luikart, Sally N. Aitken. 2012, Comservation and the Genetics of
Population, 2™ Edition ISBN: 978-1- 118- 40857-5, Wiley E-Book,

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

Mahmut Caliskan. 2012 .Genentics Diviersity in Plants. In Tech Publishers.

Mahmut Caliskan. 2012. The Molecular Basis of Plants Genetics Diversity. In Tech Publishers

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

Padmini Sudarsana, Madhugiri Nageswara-Rao and Jaya R. Soneji.2012, Tropieal Forest. A free online
cdition of this book is available at www.intechopen.com

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

Wright IW. 1976. Introduction to Forest Generics. Academic Press.

Zobel Bl & Talbert ). 1984. Applied Forest Tree Improvement. John Wiley & Sons.

Zobel Bl, Wyk GV & Stahl P. 1987, Growing Exotic Forests. John Wiley & Sons,

SEMESTER- IV

This semester will have following training programmes.

1. Field Training ( Attachment with State Forest Department for analysis of FGR & its
distribution)

R e
Specialization: Forest Genetic Resources (FGR) M\\g

’ v ﬁ\\ 5
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- Learn to make FGR Inventory, Analysis of Provenance Variation. Identification of self and cross
pollinating forest trees and its genetic diversity pattern analysis. Genetic diversity status on the basis
of morphological markers. Population wise conservation priority zones of specific forest tree specics..
Species wise adaptability in the natural forest stands. Identification of plus tree and elite trée zones in
forest. Flowering and seeding pattem of forest. Seed dispersal pattern and its influence on forest
genetic resources. Identification of species wise seed production areas. Clone; seed, pollen and
specimen collection. Identifying the factors which are threat to forest genetic diversity.
Characterization of Genetic Potential against changing climate. Forest regencration status, Making
plans for longterm and short term tree improvement programmes. Development of practical step

guide to the in-situ conservation of FGR. Forest genetic resource management by forest department.

2, Industrial Training

Study the nature structure of Industrial Training and Business Organization: Raw material procurement
and processing; Production, Marketing and Economies at Wood workshop and saw mills/woad seasoning
and preservation treatment units/Pulp and Paper Industries! Katha making industry/ Resin, Turpentine,
Gums, Tendupatta, Chironji Industry; Herbal Pharmacies and other wood product industries.

3. Computational skills.

Introduction to computers and personal computers. basic concepts (H/W, S/W, Input & Output Devices)
operating system(Introductionof open source and closed source), DOS and Windows XP/7/8,
troduction of programming languages, BASIC languages concepts basic and programming techniques,
MS Office. Win Word, Excel, Power Point, MS Access.Introduction of Statistical & Remole sensing
softwares. Introduction to Multi-Media and its application: Intreduction to Internet,

4. Student Report
B.FOREST MANAGEMENT
PAPER 1. FOREST RESOURCE ANALYSIS CRA4 (3+1)
Objective

To develop understanding of students about the nature and importance of forest resources, their availability
and management stratcgics.

Theory
Forest resources: wood produce and non-wood produce. Raw materials of forest origin for
industriecs viz: paper and pulp; plyweod and board, saw mills, furniture making, packing

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)
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case, match splints, toys cte.

Minor forest products: edible products, fodder trees, shrub and grasses. bamboo and cane,
medicinal and aromatic plants, oil seeds, gum & resins, fiber and flosses, spices and miscellaneous
products e.g. Katha, latex, insecticides, soap nuts, etc.

Animal products from forest - flac, honey, silk, fur, skins, tusks etc. Dependency of
villagers/ tribal on forest resources for different livelihood options.

Nature, scope and importance of forest resources in regional & national economy, nature,
role and functions of forest based industries, reasons for resource degradation. Causes of
low productivity of forest resources, remedial strategies. Trends in the production of

important forest resources (wood and non-wood preducts). Government policies on forest
resources.

Approaches to achievements under five year plans. Management strategies for improved
production and consumption of forest resources.

Practical
Identification, nature and properties of different wood and non-wood forest resources. Techniques&

methods of value addition to forest resources for other upgradation. Exercise for forest resource mapping
and analysis.

Suggested Readings

Agricultural Production and Resowrce Use. Oxford Univ. Press,

Bamoul W J & Oates WE, 1975. The Theory of Environmental Policy.

FAO 1986.Cuidelines to Project Evaluation Natraj Publ.

FAO.1981. Trapical  Forest Resowrces Assessment  Praject  (In the

Framework of  Gems).Forest Resowrces of Trepical AfricaPart |1&

[l. Regional Synthesis.

Kerr JM, Marothia DK, Singh K, Ramaswamy C & Bentley WR. 1997
Natwral Resource Economis- Theory and Application in India. Oxford &1BH.

Makchau JP &Malcolm LR. 1986. Economics of Tropical Farm Management. Cambridge
Univ. Press.Nautiyallc, 1988 .New Delhi 2007

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

Rakshit, Swapan KumarForest Resource Management! Today & Tomorrow's Printers and Publishers

Sharma LC, 1980. Forest Economics - Principles and Applications.NatrajPubl..
Tewari, D D, 2008 Management of Non Timber Forest Product Resources of India: An Analysis
of Forest Development Corporations

Upton M Forest Economics - Principles and Applications Natraj Publ.. 1976,
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FPAPER I PRODUCTION MANAGEMENT IN NURSERY AND PLANTATION
FORESTRY CR.4 (3+1)

Objective

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

Theory

Introduction  to production  theory, Production concepts, Resource-Product  Relationship,
Types and Kinds of Production Functions, Principles of resource  allocation  in
nursery.  production, Resource combination and cost minimization: Resource  allocation  and
enterprise combination, Derivation of cost andsupply functions from production functions, Managing risk
and uncertainty in nursery and plantation forestry.

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

Market strueture, Funetions, Channels. Marketing  efficiency and marketing  problems  of
nursery and plantation forestry.

Practical
Exercises on marginal analysis in nursery production, Excreises on investment analysis. Exercises on
markeling channels, costs, margin and price spread for different nursery and plantation crops.

Sugpested Readings.

Busby  RIN.A9BL.IDnwvestment  Appraisal v Forestry Forestry  Commision  Research
Station, Surveys.

FAQ 1986.Guidelines i Project Evaluation: Matraj Publ.

FADQ. 1981, Tropical Forest Resources Assessment Projeet (The Framework of  Gemsh
Forest Resources of Tropical Africa Pant | &1L, Regional Synthesiy,

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

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

Ransit swapan Kumar. 2007, Foresi Resonrce Mamagemen., Todays and Tomarrow printers and
publishers New, Delhi.

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

Netwral Resource Econoniis- Theory and Application in dia, Oxford &18H.

Makchau JP & Maleolm LR, 1986, Feonomics of Tropical Favm  Management, Cambridge

Liaiv, Press
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PAPER I11. FINANCE AND MARKETING MANAGEMENT OF FOREST
RESOURCESCR.4 (3+1)

Objective

To develop understanding of students about financial and marketing management tools as
applied in torest resources.

Theory

Fimance- definition. aims and objective; Goals of financial management, organization of
finance  in  business  firms: Working  ecapital  managemeni;  need,  concepts  and
spurces  of working  capial.Gross and net  working  capital:  factors  influencing  working
capital requirements.Importance and preparation of Financial Statements, Balance Sheet and Profit and
Loss accounts. Sources of long term finance. Purpose and essentials of  budgeting, important
components of budgel, preparation of budgets,

Market-concept, components and classification, Demand and supply and Factors affecting  the marker
Simple market model and price determination. Market structure, conduct and performance. Market
integration-meaning, types and effects of market imtegration. Marketing cost. margin and price sprend-
concepls and applications, Marketing efficiency-  definition. IPRs and their implications in
forestry. Marketing of wond andnon-wood forest products.

Practical

Library review of studics in marketing and trade of national and international timber and non timber forest
products. Analysis of price and market data of forestry products.Exercises on analysis of demand end
supply of important forest products, Exercises on marketing channels, costs, margins and price - spread
of important forest products.Case studics based on visits to selected markets, marketing institutions and

forest based industries,

Suggested Readings

Busby RIN. T1981. [avestment Appraisal  in Forestry.  Forestry Commission  Research
Station, Surveys,
FAQ 1980, Crfdedines o Profect Evaluetion NatraiPubl,

FAD, 1981 Tropical Forest Resources  Assessment  Projectiln the  Framework  of  Gems).
Farest Resowrces of Tropical Afiica, Pan | & 2 RegiconalSyinthesis

Grebnar D, Betthing P. Siryj .. 2013 fntvoduction to_forestey and Natural Besowree. Elsvier Publisher,
LM Kerr, 1997, Natural Resource Econamics-Theo vy and Application in India, Oxford £1BH,

Joshi. 85, and T.R. Kapoor., 2001, Fundamental of farm business Managemend, Kalvani Publishers
Makehau  JP &  Maleolm  LE.1986 Economics of Tropical  Farmt  Management.Cambridge
Univ, Press.

MNautival JC. 1988, Forest Economics, Principles and Applications; Natraj Publ,
Panda SC 201 1. Farm management and Agricultural Mavketing Kalvani Publishers.

i1
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Shanley Alan R P. 2001 Tapping the green Market: Management and Certtificarion af Non- Timber
Furest Praduces. Amazon.,
Sharma LC. 1980, Forest Ecanamics -Principles and Applications;Natraj Publ,

W.A, Lauseher, Introduction to forest Rewsource Economics,

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

Ta develop understanding and management skills of the student with special reference to tree Farm
business management.

Theory

Tree Farm : concepts, present scenario, and business application, Relationship of farm sciences with other
soiences. Types of tree Farm in India, natare, scope and function of farm business manggement, Principles
involved in Tree farm management decision making. Law of diminishing returns, substitution law, cost and
price principle, depreciation.Principles of fanm planning and budgeting. Working out existing and
alternative farm plans. Importance of farm records, types of physical and financial records, Farm business
efficiency measures.Fundamentals of inventory.Management of special farm praojects like, nursery,
plantations Teak, Eucalyptus, Bamboo, Sissoo, and Terminalia, sericulture.Farm labour and its
problems. Labour efficiency measurement, work allocation, raising labour productivity, stafl control, work
progress charls, Farm capital and its problems, Farm machinery and its working principie, Field assessment
for species selection and growth analysis of tree in the farm,

Practieal

Visit of agricultural farm, plantations. Caleulation of fertilizers and compost quantity i different tree
farms.Formulation of farm budget, Cost of production, maintenance of single and double entry system of
account, preparation of farm records. Farm tools and its use in tree farm.

Suggested Readings:

Bamoul W1 &Oates WE. 1975, The Theary of Envirenmental Policy. Prentice Hall,
Busby RIN. 1981, fnvestment Appraisal in Forestry, Forestry Commission Research Station, Surveys.
FAQ 1986 Guidelines to Project Evaluarion. NatriPubl.

FAQD, 1981.Tropical Forest Resources Assessment Project (In the Framework of Gems).
Forest Resources of Tropical Africa. Part | & 2 RegionalSynthesis.

Joshi. 55, and T.R. Kapoor., 2001, Fundamental of firm business Management. Kalyani Publishers.

Ken JM, MarothiaDK, Singh, K Ramaswamy,C&Bentley WR.1997, Natural Resourece Econontics-Theory
and Application in India, Oxford &1BH.

MakchaulP &Malcolm LE. 1986 Economics of Tropical Farm Menagement:Cambridge Univ. Press.
Nautiyal JC. 1988, Forest Ecanomics = Principles mad Appdieations;Natraj Publ,
Panda SC 2011. Farm management and Agricultural Markeing ¥alvani Publishers
Sharma LC. 1980, Forest Economics -Principles and Applications:Natraj Publ.
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PAPER V. FOREST MANAGEMENT FOR ENVIRONMENT CONSERVATION CR.4
(3+1)

Objective

To develop understanding and management skills of the student with special reference to Environment

conservation

Theory

Definition, concept and principle of sustainable forest management. Problems in modemn forest
management, ITTO's  principles, Montreal Process, SFM within the context of climate change.
Sustainable energy and NTFP management, Sustainable harvesting, Gender sensitization in SFM,
Process flow for women invalvement SFM.Concept of participatory development, Participatory
management and key elements of processes for planning and implementation, monitoring and
evaluation, Concept of PRA &RRA technigues& tools of PRA. Impertance of PRA, problems in PRA,
REA applications. Watershed Management: Coneept, Scope, impartance and Principles of watershed
management, Application of Remote sensing & GIS for sustainable foreést management.Criteria and
Indicators of SFM, Bhopal India Precess. CAMPA, JFM. Assistant natural regeneration, [Forest
Certification. Concept of tree owtside forest.

Practical
Practice ol participatory rural appraisal technigue.Preparation of micro plan for sustainable Fforest

management.Resource survey and prepamtion of resource map.Exercises on designing ttaining prograin
for sustainable forest management.Reading of watershed map: Region/Basin /Catchment/Watershed
préeparation of classification charl. Writing news items, succes: stories, leaflets, and folders for the
BFM.Vizual interpretation of imageries and preparation of land use land ¢lass classification. Digitization of

raster data.

Suggested Readings:
Bhattacharya, P et al. 2008, Joimt Forest Manggement in India in 2 Vols. Today s and tomarrow

Printers and Publishers.

Lal L.B. 2011, Fapm Managereni Classical Approgch fo current imperatives, Watra) Publication,

Meela Mukherjee, Participatory Appraisal of Netwral resources, Concept publishing company new Delhi.

Osmoston. Maragemeent af forest , International Book Distributors,

5.K. Gupta. dspecis of sustainability af JFEM. Bishen Singh Mahendrapal Singh.

Sen Rajkumar2012, Forest Management and Sustainable Develogrment, Today's and tomorrow Printers

and Publishers.

Suresh Sachdeva,M.L.Mourya, Monggement concepi practices, Y.K. Publishers Agra.
EE]
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SEMESTER- IV

This semester will have following training programmes,

1. Field Training (Attachment with State Forest Department for analysis of Forest Management
patterns & Manasgement technigues)

Specialization: Forest management

Visit o modern forest nurseries, herbal pardems and watersheds, Too study the medicinal
and aromatic plants diversity, their conservation and domestication. Swdy the felling and
logging operations, timber Iots and  indusirially  important  products.  Introduction  to
Working  Plan, dala  generation-enumeration and  volumelvield calculation, Writing of
compartment  history files. Study the caichment area twemtment plam and FDA. Study the
Regeneration and Management of regionally important forestry iree species. Laying out
sample plots, stump analysis, preparation of local volume table and use of forestry  field
equipments/ instruments, Visit to National Parks, Sanctuaries and Bio-sphere reserves.
Visit to ecologically degraded areas around cement plants, mined areas etc and study
rehabilitation  measures adopted. Visit to plantation site and data coflection for its growth

pattern and feaszibility.

1. Industrial Training

Study the nature structure of Industrial Training and Business Organization; Raw material procurement
and processing; Production, Marketing and Economics at Wood workshop and saw mills‘wood seasoning
and preservation treatment units/Pulp and Paper Industries/ Katha making industry/ Resin, Turpentine,

Gums, Tendupatia, Chironji Industry; Herbal Pharmacies and other wood product industries.

3. Computational skills,

Introduction to computers and personal computers. hasic concepts (H/W, S/W, Input & Output
Dcvices) operting system (Infroduction of open source and closed source), DOS and Windows XPi7/8,
introduction of programming languages, BASIC languages concepts basic and programming
techniques, MS Office. Win Word, Excel, Power Point, MS Access.Introduction of Statistical &
femote sensing softwares Intreduction to Multi-Media and its application. Introduction to Intemet,

4. Student Project

i _.I s 3 . I
;:... I'.I: .:\:-. - '\Ig (lﬁ
AN

‘“ﬁ] | =
d..

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




gEerE ReafFaes
i ST 00 B = i wls i i)

o, Ry - 485009 (B1)

Guru Ghasidas Vishwavidyalaya
A Cesea Doty Etalided 1y B (o0 i Fxveniin b I o 5 (009

Koni, Bilaspur - 495009 (C.G.)

/(‘mnpuunion of SGFA and CGPA

he UGE recommends the following procedure to compute the Semnester Grude Point
Average [SGPA) and Cumulative Grade Point Average (CGPA);

L. The SGPA i3 the ratio of sum of the prodact of the pumber of credits with the prade
points scored by a student In all the courses taken by 4 student andd the swm of the
number of crediss of all the courses undergoae by a student, e

SGPA (S0 « T(CLx G /X0

where Cin the nomber of crodits of the ith conrse and G115 the prade polit scored by the
student in the Ith course

il The CGPA &5 also calculated in the same maoner taking Inte account all the coarses
undergone by a student over all the seasesters of o programime, e

CGPA = Y150 /73ql
Vehere 5418 the SGPA of the ith semester and Ci is the total number of credits in that semester

L The SGPA and CGPA shall be rounded olf 10 2 dectmal points and repurted in the
Lrsnscnpis.

Hiustration of Computation of SGPA and CGPA and Format for Transcripts
i. Computation af SGPA and CGPA

1Hustration for SGPPA

Counrse Credit l Gradle letter Grade point Cred it Pt (Credit x Grade )
"Course1 |3 A 8 IXB=24
"Caurse 2 i 8- 7 [ 4X7=28
“Course 3 3 B |6 |3X6=18
Course 4 3 0 10 |3X10=30 |
Cm]x*sr 5 3 C 5 f 3X5=-15
Course & ¢ B ] ‘; 4X0=24 I
20 ' [ | 139 '
" Thus, SGPA=139/20 =695 '
[lnstration for CGPA
Semmster 1 l Semester 2 | Seamester3 | Samester 4 [ Samester & | Somester b
| Credit: 20 | Credit: 22 | Credit:25 | Credit: 26 Credit: 26 Credit:25 |
SGPAGY l SGPAST 8 SCPA: 56 SGPAGD SoPAE3 SGRA: 80

THUS, CGPA = 20X 694 ZEXTH» 25 X536+ 26X60 v 26X 63+ Z5x 80

144 =673

it Tranecript |Format): Based on the above pecommendations on Letter grivles, grade polnts and

) f
SGPA and CCPA, the HEIs may ssue the transcript for each semesser and a consolldated transcript | | {A
l
lndicating the performance in all sermnesters -: g ",
a A.
I .o\ 1%
1
r A\~ 7
A \ - . ('--l ” \ } -
N \ \ . g
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