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List of Courses Focus on Employability/ Entrepreneurship/
QMLLWDMQ\,ZQAWQ ent

Department : Department of Forestry, Wildlife and
Environmental Sciences

Programme Name : B. Sc. (Forestry)

Academic Year : 2019-20

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
/FR/EC/02/02/ Education/ Plantation Activities

[UEN
o

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

[N
—_

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

[EnN
N

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

—_
w

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

—_
S

N Ul -~ w [\S) [

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

[UEN
vl

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

[UnN
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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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e RraiREEne “ . "?"— Guru Ghasidas Vishwavidyalayva
P T 0 O e e i ] i : .'- 3 d Dostral Tonivorsly ot sk Tyt Gty Mol it 1008 0. 5o EHY)

writ, fiErgR - 495009 (B0) =_;,! i Koni, Bilaspur - 495009 (C.G.)

Department : Department of Forestry, Wildlife and

Environmental Sciences

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

Academic Year : 2019-20

List of Courses Focus on Employability/ Entrepreneurship/Skill Development

Silviculture
319 (M. Sc.
Forestryand  Forest Biometry, Surveying & Engineering
Environmental
Sciences) Forest Management, Remote Sensing & GIS

Forest Ecology and Biodiversity Conservation
Forest Protection

Forest Statistics & Research Methodology

Forest Policy, Laws and Environmental Legislation
Forest Tree Improvement and Biotechnology
Wood Technology and Nanoforestry

Wildlife Biology and Conservation

Forest Soil and Watershed Management

—_
—_

Forest Products and Industries

[UnN
N

Environment and Global Climatic Changes

[UEN
w

Breeding Methods in Forest Trees

—_
S

Forest Trees Reproductive Biology and Seed Orchards

[UnN
vl

Molecular Genetics of Forest Trees

()}

Quantitative Geneticsof Forest Trees

[EnN
~N

Forest Genetic Diversity, Conservation & Environmental Impact

[UEN
(00]

Field Training ( Attachment with State Forest Department for
analysis of FGR & its distribution) Project report writing,

—_
Ne]
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Presentation & Viva-voce

P

Industrial Training

(=]

Computational Skills

Forest Resource Analysis

Tree Business Management

)}

N (SCR I NCHN I \CR NI RN Y I Y )
: ¢ A Il I R T (i

~

Production Management in Nursery and Plantation Forestry

Finance and Marketing Management of Forest Resources

Forest Management for Environmental Conservation

Field Training ( Attachment with State Forest Department for
analysis of Forest Management patterns & Management techniques)
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Scheme and Syllabus

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%)

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - I (1.1.3)
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B.5e. Forestry (4 -Yenr / §- semuster) CHCS Frogram me

. |-"ﬁr.'-|:".4:l|,lll.'-'] == e | Hour |
SEmeEEr Course Cnde | Kame= of e coirss Creadit -.;ur :
p —— - _{:- I I - “’:FII'.
' we | NRFRCRM1 | TrpeRles and Practices of
o | 3 | Silvicufure * :
Prsctioa] | NRIFIACRAO101 z 4
_E::_EE A NRFRACRINIA. | Fundamentsls of Sall Science | T
| Practical _S.‘tlFuF]Ln'-.’.'[-L"I:lI"I.'rZ.'.ﬂ‘ 3 i |
|2 GF o | NRTRICRU0IA. | Baae Maihematios el A
! Abilky Ll Ty 4
Erbamzenieni .
Comgilaey HEFRACCDIN, Engtlss Comanusicatiog 4 5
(O 1y i )
T izh;-_:urri-:uhr ECA-Exiracurrioular sctivity
i : ol
ot NRFRECTL e | el visiy NSS! Swachivr 7
Physical Edlucation’ Plantstion # 3
Activitles
TOTAL .~ ] 5
_gqrmm = 8 NR/FRACRAIZAAL, | introducioey Botany i 14
e - x [ I
Practical MEFRACRANAT . 4
Core 65 g |
J NRFRCIsy, | et Beclogy and 4
— :'5I"-ﬂl'-'l‘"l'i:|'_’_:ur.fr¢r'r-ul:i:-n ¥
_Fn._q..'li:ul MEFRCRIROST ! q
Care -g-g WRFRACRIZUET | Fundamentals of Wildlile 4 [
! n Fractical MEFRACRAZ DT i
21 .|5.b|||l.'_'r ]
- ] Enkancement NI i
i Compattry OO | Environmental Stodiss 4 9
| _l:'E’:-ﬂ:“
#; ] EEE?:::MIIM I'-:F_:_-&-I-.‘_x.trmmln acliviby
: e mUFRECA R | Pl visitd NSS! Swachhy
. vooedioms| Teadning’ Sparis’ 2 1
| o ™ Pliammicm aziiwities
j AUMMER [ b)) | Swaysm Swachbiz | NG5 / 1
Lnternship: IS deyd | Indwsirinl visié UBAjothers | 2 | 100
Tisial
; == | ¢ |13 ]
Core -07 RIVFILCEAIONL | Torest e i -
%ﬁ- % | Core -7 -H"It-'I:IH-'iL-'IJ Tef a2 — ‘l e
1*!-'-':5.-'.' i Practical | CRALD 3 4
3 Core-08 | NRFRICRATIAL | Cviomench : - —
: Lol BT fioeeticlics and Plant Bree:
: Come <118 | NEFICRAP = - IT"LJIHE ; :
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[ Practical e ey
Care L | MEFRCRAIZTWLE, | Fores Management [ 4
Core G059 s ;
K AR | ] i
|prmtisy | SRR Y - _
| Giengric
Blective- HEFR/GES ML | Ethnndoressiy ! '
[GE-013
{::‘l::'rt':'ls
Eedive— | o epcpnonp 2 i
Practical
AGED P = -
gkl
Enbsnzement : Marsery Practices ad Plasiatlon
| Courss(BC- PREREANAL managemet 4 &
a1y e
! sxin 1
Enhancement |y ep s g p 4 x
o B MRFRSSE J
a1 P - | ) - |
2 Total an 4 |
Core 010 HE,.I'FI{."I'_'H.H,I-'II'“W Fandmmentaks of Wood Scemoe _-1_ i i
| Core BLOD e -
7 1T rd 4
Practizal PRSI 5 ST o e o
Curs <011 i Mumury Managament asx P |
_______________ NRIFRICRAEIL | ommeselal Forestry i ]
Core 011 | soprmicRAEA 1P . i
Fractical! ; . P
Core-012 Appiroation. of Remobe Seosing and |
MRTFRICEDATEL | GES in Forest and Watersbed 4 1
s | | S N !l"'..-mlLip:"ﬂ"ii"I'."
Coee-012 —— Hem 3 4
Penctical TRFRA R
E_E"'T: Mo Wi Fores: Proclncis s " i
&ﬁjﬁ i MEFRAGEMARNL | Usilization :
Cenere: | 1y
Ebeclive | 3 ':I A
Praciical[GE- | HILFRAGEQ4A L -1
12} P - _--!
SIJ:".HM:.'H i Swmaynm Swachhiat 55 indusinal 3 & E'.':' =
AR wisit! Others P
| duys Ao = 106
. TOTAL e
Comm 013 | NRFRCRASIL, | Wililie Marmgement
w | Bome 03 e s e
[fracbod | R [
| Com -14 | MIVFRICRDAAAL | Wood Todhmolomy
F +
o .,_,r&i_l ] HL»—&L_
_r,.,-'-"":_;_ ol
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theal —
g 4
_I'r.'r'.:ic.'ul S A | e
Diiziplng
Gpecific NEFR/DSTS0L | Meteorolagy and Crop Productio ] 4
Flective ] g b apy and Crap uctkin i
DE-01)
Disciplice
E’f“ﬂ; WMR/FROSOH TP z 4
(DE-01) P
ey e Basie Concepts of Haicultural snd o
Specific y apns pta of Hameultural &
B, | MRFRMEUSMN, | TR Frs
y ([5-02) T
Diszimline
*Efl"“‘.m NRAF RSS2 - .
(Ds-0 P
TOTAL bX] F]
L= :
— i)
[ Core £i16 | NIJPROCRAGEN. | Farest Palflogy and Entomlogy | 4 F
‘I;,:':“__‘f_h'rﬁ N FRICEIDG | & 2 A
| Care 017 [ NRIFRICRIDS 7L | Agrofareaary [ |
C""’":I':]:I? R RACR A 1 1 4
Core 018 | NEFRICRIGTRL | Forest Beonomics 4 |
]E':.'_:“ﬂ“ NRFRICRAG TR 2 4
Cioire -0 15 ; .,.. Fﬂrml-'j'_r.‘:;imwf-rmtm mnid
X MHEFRACRE L Biotockaalogy . ! i
= VI ':F-'::;i-:nlly MELPRICTAG/ D 2 P
Discipline
Spracife Carbon forestny and plotbal clinats d
r v NRIFRIDSRGONL | 20 .
i §4 ;2 S (e et | (S : O
| D50 | N TRDE T = B
f Dhseipline
- | Spedifin | o en meme 4, | Commumity Fomstry e
gk’ Elective- g
F (D504 v - -
(DEGH P | NIUFRDSOGAT = =
i — __[TOTAL SR N
Cooe 420 | NRPRICRATI20. | Dinstaristics a_| 8
Ciore 020 b | 4
g HRFRICRAT 2] . . 2 |
:E':_L;ri],ﬂ, 1 FT Ll oy =
W o % ok (1) &
) \ c b‘ w3 f'ﬁ.""ﬂ
R M 0 ot B . ;ri!:;?}j:.
Vams 3 ﬁﬁﬁg g £
b SR bt
- :
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[ Coee lTh | MILPRACROTR L | 5"|'.r.,:-:.| Hurvaving ard Engimeering, | 4 | 4 |
Coe-Ull | opirricR ATz | 2 4
Practical e LT A i i :

Core 122 S Farest Paley, Eesiskatlon &

MRFRICRAMIUL | o ernad At i
Core-UZ: | ypppacranaar | 2 4
Practical L e
Core 023 MILFRACRATENL | World Domstey Sysiem L] q

| Gl FRACRATINP 1 A

| Practical N P i
il me :
Specifia , ¥ Fundamsentels of Extensio 4 4
Blechive- | NREDSEIONL | o stion
{51 . .
Discipline
Specific . & - P
Electivi- HRFRCEN TSP 2
{DE05) P -

Ciisedplima

Sphcily HEFRIDEAT6L | Entreprenssrship Developoent 3 I
Flecive-

D0 = -

| Discipling
Spealu DTGP R
=T ‘

(5-06) P - = =
TOTAL ki 45
I Cioee <0124 ; Srcio ecoscemic Survey-V llage slechment | report
hﬂ:.'_r[';.-"L-T"'.'IE."I-‘.'? """-“-'-'"IE- E“?‘“ﬂ*ﬂt"ﬂﬁﬂ"’"'vm}
“Core <025 2 Fareet coeretica Wionk Exgerisnce | repost writing,
MIVFRACRA2EST prescriation, Vive-Vooe) = G
Core ._|_:.:_h5 e — [msticute emd Indusiin] %8I0 Cregsom wriling,
| MARICIABIEE | o ion, Vivs-Voce)

il [ The nature of tha course i VIT Semester is fiekd based. Socio economic surey will be
perfanmed in an assigned villegs by e Sudens, Fer ceposure of fores operation work
grudents will be atached with Stme Forest Deparisiont, Tesilsute industrisl ireining widl be
ncoamplished by the students through visks of newby forest bassd Indusities ! frstioaions.

impliss 0 LR R S : e
TOTAL fﬂr crodits lor woek for each
2 | ench traising training seguent”
l - eegmenti = |8 | separately =

i 3
Gk e Voot ulawm:?ﬁ |
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SEMESTER -

PRINCIFLES AND FRACTICES OF SILVICULTURE Lt 4 +2

L dmiton objcotive ad seope of sivigmnee. Sams ol s i ndl el teic vk | arest Types and
their clssdiearion Troes and ther I]i'.’.ln!-_ul'.llil'l'\'-_' feiliifes. St Gictars and their ineractions. Cllinalic
Exainry sl itz node. Edaphic Tactom, Florsiooraplie Theton and it Influssees.. Biotic factors- [nllumee
of phiml dreel wild onimals, man and domestio anfmals Impaost o songralled lurning, azing,

inifluenea of foreat o vegetation, Mitreclimate and s e,

Regencrtio: Miwmil, il and fsotors sffaeting It Bapenersion Survay. Tending opEration:

Wisnling, elenliy, thinning ond improvement Ldling, '
IREACTHCAL

Acxgaaininnce wish various sechnlead ferms, Sludy of forest composition, Povording the obssrvmtions oo
phémalagical chameieriscs. of dilforesd tee specaew Study of whe factors. Stedy of fhe nouirad
regpeneration, afforestation and. reliretation sucosss. [ay ouling aff mursery bed il il prepanniion,
trpes of 5ot sowdng In nursery bed:
Suppecied Hendiegs:
L. Klunna, 1. 5. (1984) Principle and Proctice of 5 iivieulises, Khanna Bhesda. {3k Do
2 Ham Pmkash sad L3 Khooma (19915 Theory and Pracice &l Sibvicidiurl Ty StEmE,
Internatzcn| Hook PYaridarors, Dehea Dun
Yo Erwived, AP, (15735 A Tent Bk af Silvicdiue, nssrmasonal Book Distribunoes Derdan
4. Drwivedl, &. P {1992}, Priociples and Praciice of Baclies: Silviculbore, Survs Publicstion
+ hampman, OUW. and Alln, TG, {197 Eumhlishment lechadqocs for Forest Flanston
F.A O Fanestry Paper Mo, A0 Bome

6, Pradip Krishes (2013) Jungle frees ol cenfral Indie Penpguin Book distribuioes, India

FUNDAMENTALS OF 5(ML SCTENCE CR: 4412

Compozition of ganth's muss: sl 2% neteml mediom for plani prowih, major enmigonents of soil, Soll
minzrals formation. Waatheneg OF rocks and s erals-weathe ring facing, physical-Chemical=higl oizical -
weathening, and procedues of soll Bemulion, Physical properiei-bulk densify, woll povasity, soil
struchre, soil comsksieney, phalcily. Soil cepenie matters sad liter decomposition, pll. matrien

evailahiligy anid .J'I:lu:lTIrn amil ||||I'I'Lr B copecily, Sonl water fomise soll oeolsi. wil ling; pome- fizid

TTI.LLJL

: Mo
é‘;\/ W& SSAae
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ALY T L tior halding eapian by, Soil oeden= lard copobility cbhaificoiioa. Problem iz

hed, permeahle, feodof omd sl

orest solls Vi enlrivated sl Sall ealloids el sxshanpe phescrmenon. L thal bl clsinenl

cocurrence. availabaliy aid helr foctons Hagniv of noirent deficenciz-vimal mymptonis, sml
ferllity swlustion methods  Sse pecdoctiviee and notrent. ovcheg mo (orest doils. Foresr soll
spplvonerent-disiribmon of vanmm misroeen s, fhizesphers ond phyliasphere eonoupl. Mineral
Trmdiemmii - erion eicle, Neock, Pyl Teoscic. Dlosfcmilizers =thelr imporonie, Mg
Kt ion- Bl bimm-ines | apsee spmkdosis, Fraski - son-leguine gemblosia, osymbioie and peosiative
My Frifion: Myeorhize gl bleegy and impamenge with spesilic ntleveses i e seeil o

PRACTICAL

wdenii den of rochs el paineraly; Collection amd prepuralon of sol samples, mal annbys o

modsanre, color, bulk doraify, oignie gaoer, pH. S0, lexmrl onsdyias

Sindy the forct sofl prulile.  Peterminetlon af meaileble B, P & K content of sail, busic serlizalios
peehningues, gulivring and monlcsande of m e cogamism courring in sodl, saiing melbeds, sudy of
dimomposiion of feea filer by Ul mvokatian method, prepamtion and Boculation izehnique for

mywarhicaand biofilizars
Suggesied Beadimes:

1, Apmpama BOA Tl Kool {0771 IR Fatilichss; esrpdun.
2. Galz, BLE. Forest Soll Ressarely, (2004). IED Pablisher, Debredon

L

Apuby, kG and Woil, KR 3000 Matane sl prepats ol Sl ringes Ll o Ledin

o, T.OL nd 5K, Mukberyis (2115 Text hook of il Science, Tain e Grew Hill

Feklrnlng . B Disfb

L

Wild. A {19EE} Sodl conditiors and pland geowts. 11h&Sion, ELES, Eandon

g

hiark Mahmis snd Gestn Pur (20068L A o gl soneae Inrnduohon il scisnce I"rllll.'!-'-
Hiackwell puhiishers

Y. A Kol (1997 Besic comeepis of Soil ssende Wiksy Barann 1.6

8. Dan DLE 2001} Irtrodoriore Bail Selawee X uani poblicker.

G Hulln 1L eed Tisdsle 8L (200 71 Soil fernlliy ged Periilizers, Amazoncom

i Halvin 1 nrd Pearon (MH5L Soil Bedility and fenbfbers Ao inboductlon 1o auinent
mimagtnten Frimice Hall of Infia,

i1 Mswas, T.0 and 5K Mukbeger ¢ 902 Tesd boak soil FedlBdy, Thth Mo Crew' [HIL

.ﬁ””“ﬁ’ \”ﬁ}\"/g\% »fL

;ﬁ"‘ e
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2 Bhck, C oA 11997 Seal Perf il ool g liny Gl ¢ jal. iz nukiish L i1
b, Kaear, 15, (1976); Soll Penfity — Theore aml procilce TCATE rabdic o, Mew Deilil,
BASTC MATHEMATICS CR:4

Complks numbors confooate of: comples numbers - peojoities o Campley momkes, modulus.
geometrical represeptition of Complex numbers, Polor farm, square roat and cubs rovt af 2 complex
mrambin, ciho mrol of inind. Amthinetic- progressien, psoinctrcal progressian, Moomil thearem for
poditive indes. Mrasoreiment of zn angle o radinn nnl degree und s probieme, trigonomeinc mik and
s profdsms rebeod 1 dhem, addition, subtmction snd product farmusla, Height and disnes. Coondnais
o paint, diztemee between fwe poelaty, cocrdiateof & peat dividias the fing joinieg tae pokns o mem
ratics, mid-point, certroid, men of 4 rlaple and quaddlmers], Mairices addition, subdrction.
iililplacation of matrices, tmnspose adjoint atd mverse of o mistris. Desesminenis and ks proneiticn
Mesaare of central teiderey, Measise of dispersion and comelalion. Surlace Arens and Valimes
Intrduction, Surless ures uf o Combination of Sallds, Valime & & Caombanabon of Solids, Comvemion
af solid om one shipe ionnodlicr, Farsium oo Cone.

Bapacaind ook

I Aprawal, |, 5. (2012 Eesentary Mathematics, Kalvari Peblishens, New Delhi

2; MUERT, Blememviary Mnhemarics
3. Hall and Enight: Higher Algebm, Beok place, Mow Delli

ENGLISH COMMUNFCATION CR: 4

Intrnducton: Theory of Cowmanlestion, Types and modes of Commuonicetion, Language of
Cammmanication: Yerhal and Mom-verbal {Speken and Wetlen) Personal, Social snd Husinzss, Barelers
anik smbegees, Intm-persomal, nter<persenal and Oroup communication, Speaking Skilis: Monnlages,
Liabopue, Group Discussiom, Effective Communleaton! M- Communicntlon, Iberview, Pohiic
Gpeech. Beading and Uadestanding: Ches: Foeuding, Comprehension, Suieiany Pasaphrsing,
Anmafysis and - Iederpretaiion, Tronslthosr (from Indian languege @0 Eoglish and vics-versal,
Literary/hnsededis Tonds, Writing SKills; Desunsgding Report Wriging, Muking poics, Lo writing

Suwppeibd Readings:

L Fluengy in Englieh - ot 0, CroiCond Limivensity Press, 200G

& Brusiess Exglish, Pearsoin, 2004

3, Longueps, Literatung and Cretiviny, Oriént Blackswan, 2013,

4, Languspe through Lilemture {festhooming) od. Dr. Gaud bishma, T, Rinjand Kaul, Dr Dimii Biaws

% \r}}\&g\; i) ma;ﬂ,
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SEMESTER - 11

INTRODUCTORY BOTANY CR: 4+2

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

10 environment,

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

PRACTICAL

Morphological studies of root, stem, leaf and flowers. Studies of permanent slides of histology and
anatomy. General survey of the local vegetation. A field trip during the semester. Osmosis- endo and
exo-0smosis demonstration, Plasmolysis- demonstration, Transpiration rate, Measuring the rate of
photosynthesis in plant species.

Sugpested Readings:

I Shiva, M.P. A Handbook of Systematic Botany, (1986).1BD Publisher, Dehradun.

2. NCERT.A textbook of Botany.

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

4. Singh,V and Jain D.K. {2013) Biology. Nageen Prakashan Pvt Ltd. 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 Physiology
and Development. published by Sunderland:Sinuaer Associates

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

8. Verma V. (2009) lextbook of Plant Physiology. Ane books Pyvi. Ltd. Wew Delhi .

9. Salisbury, F and Ross Cleon (1948) .Plant Physiology. Oxford and 1BH, publishers.

10. William G. Hopkins and Norman F A Huncr (2008).Intreduction to  plant
physiclogy.Published by Thon Wiley and sons inc,

11. Majumdar (de) Manisha (2011) Plant physielogy.E-beck on wew bookrix.com,

Cé/nﬂ/f« \ '»ﬂkf
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13 Kren ireld eli T. (1060 Thy 1 troes. b Cieme (1A ook Comp
ey (=i
THE] A L ] T.T. (F%T9} Fh oy o Wiy T I% Adndlemic proas,
Py Werrl

14, Lascher, W, 1 1950 Physiologioz] 1Mard Eo :'||C-;"|'. Lprinpes <N ering, MNew Yirk

FOREST ECOLOGY AND RIODIVERSITY CONSERVATION CR: 4+ 2

Conespl of esobmgy, levels of bicdoges] orghnlzation, Eecoyyiem siruciun: and  funcdon, Poputs|on
epnlogy and its impoerinnce @ forest monogement, plan commamicy sirucnste, Fealogien? sacrssinn,
Biiverdin:, emeervation: measurensens of divensity and diversity ndices, Dlodiversity btspats wad
hicgeographlc rofles of Indin. Frinciples of comenatlon, Conssnasles’ — et in Indin and
weorhdwibe. Bangelmd ecology, imporanse of mngeland, Indinn rangelnnds statns sl managemem
Hanpedand mhivesioey, mngeiol inipriaame,

FRACTICAL

Shedy of Fomest cosmpozition: Phytnsociniopicsl shuly. Measurement of diversicy of plask i a-nearhy
Bty Sondy of goscesylan In ekt ped woier Bodlog; Wigie teodiflermt seodwiames. Jdantificasinng of
grasmos. Rangelond myveniory’ making. Ddomminirion of crmying capacity of mngelasds, Indicator of
Ry i R

Sngrested Rendings:

1o Afisloa, K, 1968) Teubugy "Wionk Thou, Cia ol and EVH Padilisloog T, Cale s

1 Odurm, EPI19H3 ) Basic Eoology. Ssinders Callige Publishing, Helt Sminders, lapan

3. oudsm, EP, (1983} Fandamemals of Ecology, Maors] Publisher, Debradun

#. Kimpr nnd Aaija Riadnesly — Pastgples and coossrvation: Mublished by Updesh Purohit for
Aprablos, Jodhpar, Indiz

5. Achok Mol (2008} Dynamilcs of foress ecosysems. Tedsy und Tonsorrow piblishirs, Mo
Diclhi

. ¥Vifendra Dhas, LDF 9 190E), Forajge orops. Infernational Book Distriouicrs, Deheadis

T. Siagk 1 5, Skagh, 5. P snd Gupls, 5 R 2014, Eoolpgy eavirtamenlal science ond
corservmnn. 5. Chnnd pablsation.

FUNDAMENTALS OF WILDLIFE CR:4+2
Indriadoctinn: Deficstion o witillfe, FEe bving caplive, domeitisbed &nd feral nnimals, Kcelflcdbon of

wilddife conseration, s, swalped and repmive Impoct oF wildlife Zoapeograghio mogions mnd biomes

; gﬁ_ % b s P Nl
& \@@};\@ wfgmm% S

AT

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




arders RaiEeem
N Y 15 B 1 1 e b

=, RErage - 495009 (B7)

(suru Ghasidas Vishwavidyalaya
W Coatred Loy it lshed By o Coaic Rk e 198 . 5 L D)
Koni, Bilaspur - 495009 [C.0G.)

B il werrtic] Jahia s Wi d JH U L s S i T L ] R AT = LB L L L
ol fcatinn of Inda Stoe and dEayitiea of wildiiie In Tnefa, S&emmifie and caaminon i |
wian maemeis, by pnd repitlea: Rane, © il g Enid L aid npasina of mummale, Bobe and

repdikes of Tnadla. Ageneles invalved i wikdlifs conservalion, Cayl anid BHUGOE e IHE, WWCE, Indian
Bored for Wildliiz, CITES Rialoplzal Backs of wildlifz management, Nasle reyulremesis of wikllife -
fosaed, Trier, cower nnd space, Hmiging Foctors Wilillife cootoay: Refsvance of sk wologlml concepis
sk ns frod ehin, ol web, ecoliplesl pyramcs, fabitsl, ecokgical niche, camying capacity, densiy,
pres-preditor il dions-and population dynamics
THACTTU AL
IWerdification and siudy of vwikdlifs im o peacky moo, Wil watchine Ofeere and prepars ehe list of
bt fly i the cmvpas. Preparation of inveninry of m anes
el Hendings:
I, Dremed A& 1 (2000 Mannging w0l of fndio emsonsl Boos Dhstriboters, Dehesdun,
indin
1. SinghS K (2, Tenbook of wildlife mansgemest. Today @ Tomormaw pubdishers
dron, B, £ 19T Wildbile coidopy. W H. Fresman Co. San [amciscs, U.SA
4, Ao | 1990, Collection and preservngion ol animels Seslnpical Sorvey of India
4. - Bjesds Gopad | 532 Fundamseritals of wikllifs munzgement, Justior Uome, Allahabad, [ndi.
G Bobet AW (19T The dodlogy il svolation of wmimal baovice, Good Year Fuk. Co
Cafifenis, 11L5A

. Tenhert, GOHL CTE7E). Wikdlife sisaooment. W H. Freaman sed Cod San Franeissa, LES.AL

ENVIRONMENTAL STUDIES CHz A

|latroa petion e envirormmeniadl Sludsd .'-u'IH.:U!iH'[l'.iI'I.II':.' nesure of envimamenn LT TL AL T T
mooctance; Uonéept of sustainakility and sustainable dovelopment. Eeesystema: Stmectore asd lnclion
o szogysrensy Frengy Now in m ecosyiten: [ood chains, food wehs el eooliogical mccession. o) Farest
acosysiem b Grvislind seosysian ol Eresen epomvstem db Acmabic meosiskms (pomd, sirgams, sk,
Fwars, noaany solusesd, Mataml Fesmepes Benssnble anid Mlit—rrarwnnls Resmmer | and
resaurzes anid loed use chanpr; Losd e giradation, soll evceicm and desertiliemion. Dolonsation: Cinises
el et dige e minusg, dom hoilding ca myinmmei, Fansein, bhadlvessing and irlbsl pepabnitoes

Wiker: Hlse gad everexplokafion of surlise and wound waier, foods; droaphts, conflicts cver waler
{imdernatomal & Inler—staich. Enengy réseumes Fenewible mid non-menceahls onopy sokineds, Uis al
chemnse eneriy soires, growing esengy needs, case stulies, Blodiversity and Conservation. Levels of

bickegieal diversity: menstic, species a{q:l ecusysiem diversity; [ogeographic 7emes of Indin:
Gehom s m\\u\“ £ e Y
J : /@“ (_E? ifg_;ff#
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SEMESTER — 111

FOREST MEMNSU AT IV CRi 4 + 3

Tnirtadisaisom, ilfinitgn, abasarivyos o oo ipae (ol BISTE ST lom Laigis gif’ nwonsnncioosl, Sdinlsnds ol

et

iy fisplled 1w dleic oxpecaion. Assuriey,s podaicien and Biie Mopiueement nf eingle - tras -

Bigailwgn sndned rulss goveming mewsimremienl m heeas he ipht, Mlemsureiseml of tres dlamcor o
5 T
it unl nufers) calllgras and wpes. Hedghl mensurements - Girect angd imcticest melhods. Heelgha

meprarmp milfimnein, errnrs m Faelahl mEERIrmery Taces Haiil wid  iikEi ol dil ST PR Iz,

Mensunioren uf creos soctioae] A, banal ares and loal sren dsvemremmaeni of wolwne of frees

Treparstion wf valuse whide, and he clmesifstons, O il rdicves o Inge valien e anid sxoen omber, Stand

mirn, Wil tnbies and preparibon ol ylekd febilce B oaiess e

groth 1 spaadaty, skl ST

s witon of apc af ress Urée growwin mensubdment, obisstive of nceomem, dememinaticin al”

rerament, @umj aralEsis, s smalsrils pmd i hocing, Seidiiem o o volsma aod yieid of
pl et s, Faresl nivaneory,

FRACTICAL

Unkie af micasifescen amd dheir wes, aronens u=ed iy forcsl mensoraibagy el dlelc osoiing

minciples, poaining Lo L teieti, dktinces, basal prei, Wk teickneso nnd erocen e sk
Pl s enres ub baxk fhizlermas, ek vidlumss, bark one andd ErND PRI EIET

Suggslenl Blasicimga

b, Cholureedl, A H, anid L4, e (L¥ELE A hosdhook om Pomesd Ml nitdiileod
Phs LY IRIER AT

Hile o il

3 Awery, T, (VST Fonosd Mesure menia b Graml HIIE ook Coswmpiargy, Mew Yok,

i Mumilber G TLRERY, Faresr henssmton M bodgk Pejimiical Expert 1Book & gerey

i Fhisch, B O Aitler and TN, Beers {1952), Forest Menssraiin. The Rouoahd Press Cumpsiny,
Mew Yok

4. hmsleban AR {199, Pooestios Coavpsinton o fugal Hishors sad Co {Pobln v ), Plehrs Thin

CYTOCENETLOS AND PLANT BIREFDING sz d+ I

Blani ol it siedine and motben, Cell reproducilon, migpses, meiss. and (1= sl ik anee. Hushsus
.-I-.'.-:||-.L-.I-|E:|||| mid meinchaidrin: Chiinoseme s Siaciuns ared  Fapciicsm

= {raily plokely

Linkege: and srossdng cver. Menidelts prnciplos of heredity [eviatinn fréem mienielinn Inherimecs,

Clwomestmol el oo

alaiceropy, threshald chamciers. co-domiminge, chromosoma heory of avhefones, peon ineractom,

iffi,:ﬁi'f.t‘fi‘f -y l’\.“ Eﬂu{—_
\‘F}"P D,

. ﬂﬂ“ﬁ 3
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14 [l I &% dolermeinnl i WA nlerisssse 1 AT

Ik aricancn 1 yaferval o1Terin Chopmebal hetes of reilaly. Blruckurs of ThE

AT Igtde Liiie Lnddl [Limit Fod ] T 2L

Plpat brecding itx aimg - mod ohjectives, mesler of reproidu imieods ol bieed e, deleiibn Ty 2

I TAnDaE.
FIEACTICAL

Prepurmiion of sfide showing varbois sfages of mbiosls opimation of alides showing varbows staps of

meioal, TesEng e viabdliy and pemiinnion of pollen grains, Solving the probleena hoosd em

Mgndnlian laws, Tecsl morphidogy
S gpesdied HlesBngs:

1. Puwasad, O i | 99H) Jivteo disct] oo 1o Cyiogenenes, Kalvasai piblishers Rlew Delkl. 1ndia

2, Bingh P, (2005, Demenssry of Goneilcs, Balyand publiEhes Ledhiime, el

5, ¥obesl, B oo 1 Talbert { 19384 Apalled fores wree improvement, Iohn Wiley & Soira, Mew
Wik,

1. Hapes, H. ond 1L Snoith  1905]. Betheads of plant brecding. MeQamwe HHIE Boolo Ca., Loadan,

5. REchards, AL (19667, Plosd breoding syateins. Ceorps Allen npsd Lirwis, Lomdon

B Gerrpe Accuong, (207 Principles: of Plont Genetics ond Breeding, Znd EdiGoa, Wiley
Erlokvazll

T BN Singh (2014]) Foodmmantals of Canetios. Balyanl Publishds

HE

K, 1'n.||'|nL.tI:!|.'l|ﬁi {'-.::lluy:\. , Erereeric g mnd Evedinim Il:-n.'-l:bli pulicatone, Mesryi. India
0 Wikipedinaorg

FOREST MANAGEMENT CRd 42

Intrechction; Definricn ard scepe of Forest sanogement, Pocalrities of Uoresi muanogebesil Pringiples
of Gwesl managesyant and dhelr oppilcations. Ofecs of managensal, joposs aml policy. Gengoal
diefinilane: manapomend sl pdminoicdive snim, fellisg cyclo, suiting sectlon, De lnlos, Scope anid
cinifostion ol Silwiculiurn System Clear lefling spstems Sheler wiocs] sysbem Sclcciion sysi=m
Arcceymory ayateme. Coppise ayaizm, Choice efalhdiculiors gpoem. Calo selestbon svstem in Bambo,

Ecanticns: definition, kinds of rolations, chokcs of rottons, length of reksics and Cconvergion perind
Inccement - delEsitio: & Irpea, CAl —BMATD selaliceahip, COrowing stock: soosept ood definitice
determimation of growing stock. densigy, quontity end increment. Formal Borels dedinilion amil cansepi

Evien mmed ] wensven e meslcls hll.- 5-:II proswmp =iock in regulor, shelier wood sysien & aebecrion

@@fmh Ap" Ty
\h &

=i

|: I“\-LLH.
-'.H:r
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i i LS 1 [ITETC AL 1 oneLp i 1 {1 ] i i
i | regil un i | 1 ageil i W g [ar itiar
| nooehity, o ] Lk AR I 1 H L I 1in Lz
Criters aindl Iestseaar Tor simininen ks Jeres] mannge [

PRACTIC AL
Vinit % frorest deparssent ond courld 16 chiesg working peosedures. Soody of vwarking plans of the
{ieats. Ligrning of pregaration of working plis Goer oo of the aren. Estimtics of WAl sad CAL
Pigation af rolafion for species Perfom 2. survey . of foresl orea & chalk oub o plen for Silseolues
marespe e, Sudy o vegetzdinn fndures i GO0 ampes, Dreeine ol slvicathml trealment imeap,
Buzmsed bl Rizdings:

I, Ham Prfcash. Poncsl ranagsmsnl, (200) HEL: Publication, Dichrnces

3, moslon, F O, Mempoment o Faress, (1934) (VD Fublieation, Dehradon

1 J B lal (2007 Forest Momagmmenl: Chcsical Approach and Curenl Empermlves. Mot

publishurs. Dishra Con
4, MNam Pmdach and LS, Bhaera (1599001 beory ond Pmclice of Silvicubruml sysiems. iftraiins]

ook T nlgiees, Dehim Dun

i

Ehomnm, L, S {1UE4) Principles and Practcs of Silviciliiee Khains Bhanis, Dekm Duee 1P
i, Chompmun, ©.%, and & 8ea_ 120 §978) Estabiishmend Techmigoes o Foresd Maniaticn F AL
Ferastn Paper Wind F.A 0 Rame

T Thvid W St £ 1999 The Prsssiod ol sy gulers, IBD Fdusniong Py, Del. Deacadan, India

ETHSOFORESTRY CR:4%32

Farmet and. irihes- dhsir relaborship, Major il 5 indin and Chheatisgomh:. Fores comsvsens nmd
ciltap s Bole aliribes In s protection, developmend aml coedervaliom. Tl vee Hime and
spciul Foretry, I'rial and oo q:h.:H_'r].lil.': strvemanis Hidery of Dikal wellce and adimsscinion, Foeesi
& irdes, Seed ond -biofmls lerbal sediceses in cdmpasediced precticen. Bdible wald Iruils, Wild
mirchroams, Matnml dves, . Tasar multhmtion, Booaomic use of greses, Mo wook] sl pooiugis

Ethneodors siey £ susininatde manmemes

FEACTICAL
Werphalagical descriplicn ail identiDemion of voroos medicinal plants. Colleoton of melizinl plant
eend pilants par from noiurd hobitigs, Seevey and study of norsery techeiques of medizipal plinis

Hurvesting, irying, gradipg stoesge wnd proceasing Scchniquis. Suely of pluss pars wseail in ilnaza

Fi 3 54 - r
{.‘1[— = ?_-.]t'. Il"f:\ III‘?‘n EIS-‘}%"
VDY

|r. A ﬂ":!'_
b
=

|
e
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prep il CEsIL 40 nearhy MPCAD nursany B Farmagies, Sloghk flbal races

Kiydhy the impemianl medicinol | e B brditione] e

Bapprsted Hexdiegs:
. Teward, 5 C (2000} Ethadtoaresine: Lhe Fuvuee of Indinn Foeesiry, Bisher Bingh boherodra Pa
Singh, Debraclun.

2. Wined M, Mhakhks, Vieayak E Patil ased Satich 5 Warkhede 20061, Forsst Tribobapy wad
Anthsopoboay, Scientific Pubdishers, Delhi

5 Rk Sinha (§990) Elmsabolany © ke renaissance of Tradilzonal Hecbal Medicinesing shres
putdishens.

4 C.M. Cattan {1996) Bthemhmtany: Principles & Applicatione jhon wiley and sons. Lid,

4. WP Agramal (2002 Forest (= 1edia Oafond and 181 poblshos

& Achok Ranjan Baiu & 8, Wijlavan (1985 Tribal Developoear Sdviinicoration in Indis. il

rubiiczlns.

NUHSERY PREACTHCES AND PLANTATION MANAGEMENT CH: 244
Mursery, introdoction, ohjectives and wooge, Typid ol nustery, choosing mirsery site, desizn and layoof
il ihes nursgrs, peepiamion ol mmsery beds, producing plent rem send, 5ol Famillkne, desmancy nnd
resiments. metheds of sowing, time and season, pofting mivtures, munsplanting of woenp seedlings,
plomt comiminers; comnpost and mudkches, putrient med sodl monngemens, dissse and pest comtrol, sle and
mark=ting,
Flentating: trudinionsl and figh vech plamntion, Invom of srsery design, diiferent typesy of pils, sive
selectlon, caleabatdon of plant requirement. pit filling, mutriesi and pest manapersent, posi plant cans,
tree architedts.
Practical
Siie sclecizon and ils assesziment, preparstion of d5ferent tvpes of nursesy bed, studs of plant comininers,
end [renimisl, ond swiite, prepsEmion of pocling miurds, appliessicn ol mubsies, snlicaiion of
weekicides, Compast preparation, Toals and striments, nursery record. A ssessment of plarmation sie,
vislt of memsery ond plasistioes, pouning methods in sewdy and old plstationg, ftilizer ond eeed :
msagemenl prackices. Marketsg manigeirenl of marsery prown sesdilngs.
Sugpested Headings:
= 1. Keats C Hall 303 Moooal on pursery pracice. Forest Depatimeant, Jainssc E book
L Prwar Pankaj 2007: Practical Maooal of pleniation forestry. Scisnlific publisher, kadhpor
1. Shormoand Singh M 2T, Sodl snd oelard mnregemenl, Law Publshing House, Dalhi
A, Lua [RE. 3066 Plameibon foresmy in ladin Intemmational book dissfhutce, Debendin indi

0 \; <<$7 pY %o
; ‘*}:}J %l\, Luﬂﬂ.ﬁ Wi
‘D"\H S
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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 Jate wood, growth rings, transformation of sapwoed 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 ete. Mechanical properties of wood
ie. 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, crock, fork, and buttress), grain
deviation, false and discontinuous growth rings. Reaction wood, compression wood and tension woad.
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, ete. 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 woed.
Sugpested Readings:
1. Ancnymous. (1976) Indian forest utilization. Volume I and I ICFRE Publication, Dehradun.
2. Mehta, T.(1981) A handbook of forest utilizatien, Periodical Expert Book Agency, Delhi. 298 p.
3. Rao, K.R. and Juneja, K.B.S.(1992) Field identification of 50 important timbfers of India. ICFRE
Publi. Dehradun,
4, Sharma, L.C. (1977)Development of forests and forest based industries, Bishen Singh Mahendra
5. 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, Dhradun.
7. Terry Porter (2006) Wood ldentification and Use.Guide Master Crafiman 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 HUTSETY, type of nursery beds, preparation of beds. Presowing treatments.

hoy_— \ /(‘é \le

PN
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Methods of seed sowing, Pricking, Watering methads, weeding, hocing, fedilization, shading, root
culturing techniques, lifting windows, grading, packaging. Stoving-and transportation. Type and size of

containers, Merits and demerits of containerized nursery. Preparation of ingredient mixture, Yegetative
propagation techniques - macro and micropropagation. Nursery practices for some important tree
species. Origin, distribution, general description, phenology. silvieultural characters, regeneration
methods, 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
Azadivachta indica Madhuea indica. Sontalum album, Terminalia spp. and Bamboa 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 seeds.
Pricking and transplanting of pricked out stock within nursery in transplant beds. Preparation of
ingredient mixture. Filling of containers, Visit to different nurseries. Study of morphelogy and
phenology of tree specics growing in the area. To study quality Characters of nursery planting stock.
Sugpested Readings:

1, Kumar, V. (199%) Nursery and plantation practices inforestry. Scientific publication. Jodhpur.

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

3. Duryea, M. L. and Landis, T.D. (1984} Forest nursery manval: Production of bare root

seedlings, Martinus Nijhoff, The Hague.

4, F.A.0(1978) Establishment technigues for plantations, F.A. 0. Publication, Rome, Haly.

5. 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 Mavigation Satcllite System concept, Basic information on
vegetation indices (RV1, NDVI, PVI, SAVI and LAI), different 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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Waler eyule | pracisimt ail Mo, S, EEIRHTER PR i

v alite, B derlymiion fecd clatsBentan weheme Sor |enpmaicd W
FRACTICAL
Acquaintznes with GIS soltware asd imegerics. mag reading of 501 posherts, [mips processing,
rprpufersncing, dighizing. sub sefting, meadaicing ond Teors dentifieation, GF5 sarvey and. point
[pcaticn, amsuperyised and superviscd classification of imayes for Torest type ond witersiod Arg Fomesl
il watershed Bind vee/land cover classificoion, fzbd vign b groand doia collection and truding,
sappested Hendings:
I, M, Arji Baddy { L) Textbaok of Rematg Sensig ded GlS
2 Coreon, PJ, [1995) Principhes of Remots Sensing, Leag man Gredp Ll Enpland
1 Jam=em L.FAMKN Principles af Memgne Sensdnp, TTO. Edl. Text Hook benes . The
etherlinils .
4, Roil Ade ]j.'. {200 j|r||1|;|ii'|L:d; ol |_.:|-:|En|F|' wal [nliapnsticn Svatemn, PO Edl Tewt Hoolk
Serbes |, The Netherfands

5. Sabinz, FF. (1978) Remote Seming-Principles and Insérprefation WH.Frovsien asd Lo, sun
Fruncisen,

T

Sheame, B KL 19861 Homote Seming snd Forest Surveys, Imermations] Book Distributars, Deha
Do
NON WOOD FOREST PRODUCTS AND UTHLIZATION CR:4+2

inircdhction of Hem Wood Fomest Prodacts {WWFP} imporisace and soopes, Canes and hasmbios
Wiedicinal plasts. Cams and resins, impoctast g gietding plonts, Resing and Closnesing, thair
formmion o pHonts ond ks sees, Teodu leaves— smarees; collzebion and processing. Sericelse and loe
cultyre, Sesminsble memgemest of NIFP fhoough eommonity invahenenl, Depesdenyy of foegsl
dwdllirs o WTTF m eeomamy, Petestial and challenges of non Ginber esanoimie provwdh of country.
Cepnaro al B TEF ebiined from fneste of Chhmtilsgorh (Central Endim),

Practwal .
Visit i neary foress ta sty imponsnt MTFP yieiding plasts. Stady of canes md bamboos and their
snurces. Study of gns and resing ond (Raie sollection. Wisil (o Herbal Gardens and herbaria t study
mediital phints Study of planes ylekding drugs, Vit e nearby cximaction unie Vgt ol szriculsms: and
lse cultvation firmé. Terdy potta oved and itcrection with fonest dwallers ta soudy the sconamy of
rirel peapln

Sappested Rendingst

Drwlvedi, AR, (1993] Foress = the pon-eosd memeess [niemafonal Book Deinbater

Dehradunc 352 p. _ .
Tannk P (2010} Fores product and tecar wtilizilon, Todey and Tomorrow' publishers.

bichia T {2003} A kandbaak of Farest utifization. Today snd Toemorow publishers, :

G, T md Culerin &, (1982 Mopswood forssl ppoedusts in Indix Econcenic pestenstial,

e fond anid 1BH Fubfcation, .‘“-lru.-it\lnl i47p
Lo AN, Wi

Ao el P
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WILDLIFE MANAGEMENT

FRACTICAL

hehmvior of diffeperm wilkdlif

smpgesicd Readings:

Ind i,

i fooman, L1 SA

i

SEMESTER -V

CR:4+.1

Defislam of wildil, Tres fiving captive; domestieated and foml aolmls, Moopenguphi regions dod
bhoames of the world: Steins smd darbution of wildliR i Ieda Scensifie and common. nanes of
soman, mme, enlsieeed ond trestoeed species alf mammals, bisls ond reptiles s Inba. Apencks
{wokied i wilidlife eonservetion, Govi. and MO0 s Testifewtion of wililifz contervation, uses, velies
and negative bpect of wildlifa. Biologicsl bass and  hlstory of wildfife manspement, Bask
requirements ol wikdlife - food, water, cover and space, Timiing fectors, Wildlike ecology, Prey-predasr
palicas anid popdlesion dymamics Loning, sourism and multiple use i protecied e, Wil life
damage control: Mitigeting Bumon — wikllife conflict: fences, iretches, walls, fure crups, nepalien,
ransecation and pompensation, Coptive witdlifie Foos und safari parks. Captive beeeding for
pomervatiom,  Coniml Zon Authedty. of Indin, Wildlify senss: Parpose, dechesques. Wildlifz
{Protectiand Ak, 1972, Prbocted prens ~Sanctuary, Mationkl Park and Bikisphers Reservs Special
profects for wildlife conservition. Project Tiger and Mk Deer Projecy Consereation: Mearing,

principles and shriegies, in-std Gad ex-550 coosrvation, conserving bisliversty,
Visits of wildBfe sancenuy Tiges reserve. Bird warcling, ohserve the butterfly populaticn = the
camspres, Prepamailon of inventory of as aren, Dimedt nd indirect methods OF stuching foed bt and
I Ciwlvefl A F 20080 Mannging wildléfe 'of India, Indemitional Book Digeritaitoes Deheédun,
3, Shagh S K (200} Towthoak of wildiife mansgement Todey and Tomormow prahliskhers..
1. Aaron, MM, FIOTY) Wikdlife ecology, WL Frecman Ca., San Fransisan, LS
&, Anon, (1990 Colleetion snd preservation of animels, Zoological Survey of India
5, Bajeds Gopal, {1592) Fundamentals-of w|ldlife managerséni. Justice Home, Albhahad, India.

B Bekert, AW, (1579} The ecology and svolution of inimnl hebantor, (ood Year Pk, Cie

Rokert, GHL (197K} Widlife management, W.H Freemon and Co., San Francimen, U354

aba N\/&‘% o
\ﬁ’% nb'-:}, n %’) (o
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. T, ' o £ I
WOOD TECHNOLOGY Ch: 4+2
Wsisd mucrosceic mnl mi .-r.::-_'.lﬂfq: Feathinss wingd 25w el Merils gt clermeris of wond g
rw mokeisl Weshncal propsties ol waod ke fenson, Gomg cmlon, bending, Rarlness, fingsel

s batnmce, mail and serew holding copacite, Sulabilliy of wood Tor whrias vses brsed vn mechonical
and phrvsical properties. Flemirke] and aooustic propemies af wood, Wood seasoning, principles, tpes,
metiy nnd demeri- ol seasining, kiln scmoning snd chemicals smasoning, Sewscaing defectand their
comtral, Wiend presenvation — Meed, prizciples, professes. npes of woad presercatives W soluble,
ol based, o) Clesificatan of Gmbsrs bneed on durability. Wood working and sxwing dodinne.
sdarafucine, propartes and uses of cenipasise woosd- plywond, fiber hoard, piiche boasl dnd luind
birmnd. Impreved wood=Jefinision, fypes {hmiprognated wood, heal debilized wood, compressed ol
il chemmaealiy modifiel wood), Bestroctive distillatom ofword. Scerifictiva of wid, prosdusiicn of
wieed rolissed gleohol and yeasi Nano Foresing- definition; coecepd, soaps. applcation. aed
Technigsies, Elémaninl eopesition of wood theough nan pamicle, Significance of nano foresiry,
PRACTICAL

Prefimimary sl megarding sonversion and s mdlling , Semmoning of tmber Seeaviing deiscm dnd
thelr Temedies. Woedworking, tooks used and various stapes and Lepss of Jomes Ie wouden metnbsan,
woeden Basbeners, dewels, carving sonding e Polfishizg and fnishing of wood. Sorfscs conting
upplcmicns and woed primess. Wood prezecvmives. Chemicals used nind methods of wood presérvition
apid [Erg tetarlant remmants,

Smppeated Healings:

L Mehtn, T.01981) A bandbook of firen ulifization. Perindical Expen Book Ageecy, Delhi.
3, Anouvnous. “Lyjm Fndisg Fasesd utflization Velome § and U FCFRE Pubdication, Delstilim

3. en KR and Juneis KBS, (1992 Fickd keification of 50 imporom Gmbers of Indis
FCPRE Puhly, DPefmcion.

4, Treter, H. (1932} Incinm forest milisrion, Forest Research Isauiute amsd r.'u||-\.-g,l.'l. Dehradun

(5 1]

Wados, ME (1992 Uhilization of forest nzsokmes, kiris Pubdi. Srinagor,
&, Bruce Hoadoy (19977 Understa wiood: A craftman gulde i wiod lechimology. Tauston peois

7. Hill Callum A S (2006} Woed medificiion: themical Sremnal and other proceseToday and
owmoeraw pukblickers.
= FOREST TREE SEED TECHNOLOGY CRid+3 4
.‘ Seed fnrmation In wees Classthcation af ez sped. Secd slmclure and chemical composilion. seed

gerninallon, sead vibilgy nnd fociors affecring seal vienikty. Seed donmancy mil pee- rzagncnt of
breok down dormancy, determiniog cpfimal harvest matunty imdess Sead colleetion - melhods-

equipments and planning, sced procesing, 5r.'ﬂ:| entraction, drawing, cleaning, grading, mentng

@@ ?.,;::'m \%3\. g, U
- g
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FRACTICAL

[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:
. Ram Pirasad 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
}’uhiiﬂhﬁrs , 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 International agriculture research institute in India. Agro-climatic
zones of India and Chhattisgarh. Tillage, crops stand establishment, planting geometry and is effect on
srowth 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/secds.(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 sunishine durstion and solar radiation, measurement of wind direction and
speed and relative humidity. Study of weather forecasting and synoptic chart.

Sugpested Readings:

ek
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I. Cihsdsl C CHHINY, Texdk ol s .-...:.._:_ o T -_-I'.'.-\,,
TR fwid (3odphs algolm TAD (27 Faoming Systemn Devylopment und Sl
Cimserdai e FACLANn Baon Agency,

L Kofl, Mebammid Xhare Suhgmoed Ajomsl (2008) Crop Anid Forige Produgiion Using Saline
Wintera Mum S& Centre. Jam Hook & sy

4, Chiiddo - Singh ¢t ol 2002 Modem cluigqacs of rmismp ficld crops. Osford el [BH
pubdishimg compasy, Mew Belhl

4 Warsdtwoya MOC and Bealbkrichna Pilled (2002} A sextbook of agrieatuee petralogy, 10 AR New
Thelhd Poblicsions,

BASIC CONCEPTS OF HORTICULTURE AND LAND SCAPING Cl: 44 2
Hortioehiure: delinition, r-::rnr\-.-nl:'--llrln-i impartusce, Mursery manageren praclice, vegetibie pandens;
Minrien el kisches pordens landscape ganben, ewablishowerd of orchond Bigh doasity and mezasdow
orebards principles, planilag and Invout, prechsion firming of froft, planting system aod planting
dersdifes, Vepeiative propagatinn lachmigeues- Bedding, gmfling, curting, IFM 0 homleulure. Prinsiple
and methods of peuning ool rEinleg of Pufl crops, Use of growth regulobons in hodeulbar, wesd
i e, Coop RN E-aystema, intercrapping. rlt-storeved crapping. Tets based cropping systom.
PRACTICAL
Feature of sechinl, plomning end el of crechand, tools and implemenis, layout ol matrition. garden,
eepmention of nursery beds for sewing of vapetoble seeds, digging of ples for fruit plams, plancing
yyninm, Tryining and Pradng of rees, Proparazion of fertilioor muiximis and [3edd- opplication.
prepirton ad application of prowth reguiators, maturity standards, harvesting, grading, pockaging arsd
siraps
Sugestod Beadings:

1. Jibenden Smgh {2007 Base HerbeuSure. Kalyani pohlighea,

2. LS. Bal (2007} Frulf Cirowing in india. Kohiond publishérs

3. Dr KL Chade For 1CAR, Govi, of Indin (2015) Handhook of Horticulture, Jais book A pssey,

4. Georgs megunh (2002 Hortioullure - Principles and Practices, Jain book Agency,
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SEMESTER — VI

FOREST PATHOLOGY ANDENTOMOLOY A

Felatwin ol plait pacholegy with Toascl |'|;.|._1|_|;-:\. o other daclences, clusiflomion. of tren g casea

Gieneral chmeperbics and reproduction of pliml gothogens fungy. bacl in, vingsss, Tmporism
charseiers of nseamyocetes and boskllomyceics, Disstmimition and servival of phisi pathagen, Coneop
uf e ens s and bypes of wond Jecey.

Deflnitien, Impontare sl seope of Foresd Enleomoliogy ¢ lnssifiention of forest pesty: types of demages
and symptems; Mo fioc cuthreak of peats

Sumploms, chilgy 2 contrsd af (Barasesdicocders and insses pesis of imporient free speoios { Teak;
Dairrpiar, Encalpptis,-Sol, swd dvacks) Fungichles, methods of chelr application.  Principles aml
wchibgrss of Iniepraed Pea Muragement in forests.

Sympioms; aiolopy and mansgement of Siseises of impocant b gpecies Jlke ] eak, Lalbergia 50

dvacha gpp., Sal, Pines, Deodar, Eucaivptus. Types af woood dezay, Prisciples of discase manngoment,
Pungieidys and their use i murseries and planioics

PRALCTICAN

Sady oF dilferent pafholngieel nstnments, eollsction, cbeorvation and preserymbon ol disensed
speimen oad ubesrvation of other pathogenhs structures micreseapie damclers af pathegen 1 fangi,
Hactern) prepasation of culture media, bolation eod sub cultoring of pitbogens; metheds of imacalstion
unil Svmjiven, sigm and careis ol ree lisemee,

Gondy of diffsrerd types oF inscers wnd theic coliectin, Sty of bnsecticides and their {rmw | mlces.
plant proboition applisnceit Gpwdy of insect pesty of forcst secils Sy of st pess of foest
marsctics:, Study of inwcd pests of chimding trees, Trshiby fellsd trocs il fhalshec products, Visit i

Foresr rseries amd plasiadiies,

Suggesteld Renilings:
i, Bakshi, B Porest Paibclogy, (19%) Prisciples sl Pracilees in Megestry. Costraller of
Publicatseea, Maw Delhi

1, Kloer, L5, {1984) Fore st Proteeioe, Khanea Dandbu, Bebm Dun

5 Pepsan, CFC, (1940 Forest legects of Indin, The Foalngy and Contnsl ol e dlscnees
Insernaglnnnl bock derrsmers, Debm Dun.

4. ‘Cowprin, WEL and MK Shormn, (198E). Tres Byptection Indian Sockey of Teee Solentiety, Salmn.

5. Hemick; GW. [E2EE), leeect Eneonios of Tress. Peoneer P'ubdithers, Inlgmr,

& Paal [1 Menan {2003 Tree and disesse coneepl, Prentice hall Tnc

s \.,\\%,ﬁw% = M- Rl
£ R\
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)
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salfa T 'y 1A oo lorgd snomioloey . T odig vl ioemaermy suibliEher.
L Hmee F0, A Mzlmmder and B8, Crapety, (1084 Clessification of Lise b Candorklee
blnn, 1USA
b Piekorde, O8N, and B4 v i .'_| lmem™s Ceeneral Tewhook of i.-\:-\."'rl:lll.-lg'. i ED.

Chapmam and Elall

AGROFORESTRY CR: 45 32

tmlian ngriculiure-  stictore and constminte Land use defingion, elassificalbon and planning.
Agrofurcstny- dedieiiban, aims objectives and nced. Traditanal Agrofoeeslsy sysiems Taungya system,
Shifting colfivation, Wind bk, Sholerbelts, Homessead gardens, Allsy eropging. high density shoet
roiation plantation systers, silvicafuenl wosdlotsfenergy planbtions. ClassHicatlon of sgroforestry
syalet-stciual, Tunctnsl, docit-coonimic and costagical hasis, Multipurpes tree species ned teir
chariclersbos. Tree orchileclire, cinopy menegements lopping, mranning, pellanding s hideing.
Dragresis amsl desgn, Aproforesiry systems in differest agroclimatic mnes, somsoieis, preducion
and  mamsgenwen]  ieclinsgqued, Troe-crop interface, Ecanomics of pErobireEsry tsems People
PRI patL, rurd enreireneunsip through sprafonsn and industsal hokages. Arabvsis of Fadder
wrac] Tuel characteristics of reefshnibs
PRACTICAL
Stady churwiieristics of teesshrhuimmses Tor agrethrestny. Vielume sd blomass ssimafion. Criwn
TTSE 79 L PR, |i|.'|ll iI|I-.'Iu'|'-"iu|I il moesElime measmeeimanl in a,l:-r;.l'__p_-_-.-_r:, EvHEnk Liter estimasion
argl malrient onslysis soil onolysks, quantificetion oF ferlilizer does, Amnuil erepefarasy growih
I bt and yield oilimation corbon sioenpe agscsament
Supireited Rendinga:

Ly Draivedi, AR, (1992} Agrfreesiry principles and pesctices. Oxford and 1BH Publization Co,,

Wew Delha.
!, Chindanat D3 and Geuism § K Q00) Texthaok of agmforesey, Oxbord and THH pukdishing
oot 184, .

Lo Hair, KGR, (1993 An introdu cton toagrofoossiry, Klrwer Acadamic Pubdiciers 499 p
L Huxley, P, (1999} Tropkol agroforestry, Blackwed] Science, (efrd. 371 '
5. Bhosla, K, end Kfrana, DR (1987) J'.;ru:-li::u:::lr:.- for rured needs. Val | pn 1 15T, Salan,

H.P
b, O C.E. and HumBey, PLE. [1 008} Tres ciog Bberncfions = A plvsiodogical appronch, ICRAF,
Eesva 3BGp

?, Ramaknisinan, PS5, (1 992) S&ifting agricuisare and sustainable development, Man and bipgihens
series. The Parihenan Publishing Group. 424 p.
B, Sco Samma, PR and Jha LE. (19833 Aprofiresiry, Fndinm Perspéctives. Ashish Publishers,

Drelhi
5
Thuk_
- 4,
ol ﬁﬁ
) e
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FOREST ECONCMICS R4+

Meatiz cotcepd o cvansiios. Mature wnd oips of sconames ol s selatianehin wiil il .
Vs of gonds, Conceptand Iypes of demand, biw of demtznd, moasines of demimd eliticity, Cocep
aed types af supply, - low of sopply, measany o spply clestcity, Types and theory of wiikity,
Diminishing e, of wil@y, equimarginal wiliey ead Hicks-Allen appronch for detenmining consumer
gopallibeiim, Concepl of revenue, Foctors of peoductfion, dheir detinition and chicacberisticn Low o
dimenlithing margingl refomis. Markes — 25 clessificothon ond sedee. determination smder diffenent masket
sidmtivas. Theory of eotenpiion, Ricanfan theory of Be), Sllarglecdl prosductiviny fheary of wapes,
Inzedity preference theory of interess. Marginil productivity thaory, ik talking and uncerminny bearing

thearies of profil Mationad income sl lis congepis Concepls and sypes of infloifon,

suppestedl Readiags:

L Edwin 5 Milk (1975 Econcmie: Analve®s of Bnvironmental Prabbers. Mew York: Calombi

Linistesity Fness

Fd

Fisher, A,C {1979 Rescarce and Exvioersental Ecomomzs. Mew York; Jokn W iln:-'r-.-._i; S,

L

Owris C. Herfindahl (1959 Wanrdl Fesosroe Informagion: for Feoeomle  Dovelopmeiil
Bakimore: The Tokns Hopkba Unlvegty Press

A Shama, S0 (1975 A New Approach (o Llegar Progrimming. Meemt: Kadirnath, Bamnath
R L

Tuny Pesto (1998) Mamrl Resoues: and Envircemnentel Econcenics, Ames |wwn Sigis
Lniwemizy Press

6. Sabba 5 Reddy (2002 Agricultsmal Seonomlcs, Guford and IBH publishers

FOREST TREE IMPROVEMENT AND BIOTECHNOLOGY CR: 442
Reproduction in teees, Pofinadica, in trees. Inbreod and oulbreed popalition I feasn e, Genetio
variahility amd i oode In Gree Impeoveminl. {salintive ond quanfintive mits b foeed rees
Heritabiliy, menslle ‘advanie, penelic psin, combiniug ability and shelr appd|cation Geographic
varialhon: Provensnce, smed somerne, ras, Clepuibe, epwironmentnl and phenotesds sxpression of trees,
["hes tree sedection, progeny rnls. Forest Genetie Resounces aad iz Comscrvabion.

Plant hssue collere = caliure medin and ifs foematien, selltissoe coliure. haploid ilisee, basica of
A Dzt Dnginzering- Vecters; plesmidy bosteriophage asd coomids (unetic oude. Genetlc Engincering,
Plethods of gene trafee direcl amd Indbseet gendle emgizeering, pene chonlng and polymerass chain
cesaclion. Recombanant DNA Techoalogy, Role of Genetic Esginectin g i Forest Tree [mprovemeni
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ERACTICALS
Floral hiatsgy £ phesological sharvatizos In some Tingewtest soccies. Esfiretlon of potlen viohitit
DTt breeding motheds Powchart Bpesies s provenmnee selection lechingues. hagetalive
propeziion wechidques and free improvemenl. Bsbnmicn of phenoiypic sl ganulypie poelTesenk of
viriasion. Exercise in plus ree selection, Protoced and preparation of cudtne redium, Frepamtion of
stk sodmlons, Sterifbation echnlques, proparstion of cules medium Tor establishmer of explants of
forgstry plasts, mailtiplization of shoots, and Catle culminz,
Bogmested Rembings:

[. Aprawsl, P, and M. Dadlanl (1787, Technigees in Seed Science and Technology, Scuth

#axinn Publither, Tidli,

% Aprawal B.L. {1996} Seed Technology. Oxford & 1BH, Publishing Co., hew Dethi.

% Lar Schmidi (3000} Guide tn Handling of tropical and sub-iropical faresd sepds Damidn
Farest Seat Centre, Denmeark
4, Tobel B.J, snd Talkert, J. (15%4) Appliod Forest Tree Tmprovermmin Jolm Wiley & Soss,
ew York
EAL, (1945} Forsst Tres Improvement, FAL Publication, Rome, Taly
6. fimg, L Friedman, 5T. and Brozchol KV, (1992) Haodbook ef Quantildsve Forest
Ciemetics, K lumer. Academy, Dondroch, London
. hbandal, ALK, and Cibeoa, Gl {eds) (1997, Fares Conetics and Tree Brocding CHS Fulii
& Dz, Mew Dell
%, Fhan | M (2014} Forest Biotechnology Today imd Teennsarnw: pribhishees Mew EeThl
9, Wright, 2.W, | 1576 Intrecduction 10 Foesst Genetics, Academic imess, Mow Yok,
L0 Whise, TM, andd G.F, Holpes, (1989 Predicting breeding valucs with npplication in Enpes)
improwemend, Kinwar Publizhing, Netkerlands

11, Weight, JW, {1976} Iniroduction to fopest geneties. Academle frass, New York, 463 p

. fbel ML = 1, TaThert, (1584 Appded foress e improvemend. John Weley & S, Mew
¥iork.

CARBON FORESTRY AND GLOBAL CLIMATE CHANGE CH:4+2
Foresrs, Cacbon and glebal clmare. Foress and ghbal carbon eyole. The key components of Foreal

Carbor: Carbon organic & inorganie; Carbon Sowsce, Carbea Flow, Carben Flus, Carbes Sink, Carhon
(HEsel, Carbon Feollization, Carboa fotpring, Carton Copure oo Eaquestmatica(C08), Tapacts of
stond mamzement on iree carbon stocks, Carbon n Woody debris and liter, Blo Soil - nsw [orest soil

survey, Troea and Foresis as callectons of cubon, Forest operations effects e carban flux.
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[he dynamics of carbon accumulation in tropical and temperate forests, Forest Soils as Carbon
Reservairs, Carbon Trade, Carbon Badeet, Carbon Marketing, Carbon Dioxide Equivalent. The
Potential Contribution of Indian Forests in carbon forestey, Carbon in'Wood Products. Tiee species wise
Database for carbon stock. Carbon newtrality, carbon offset and carbon trading schemies, 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 REDDH+),
natural GHG effects, climate change: models, theories, facts and politics, Multilateral Agreements on
Climate Change

PRACTICAL

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

Suggested Readings:

l. 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. HS 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 RV Shahi (eds) (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.cfim).

6. Mabuurs, G.-J. (1996).8ignificance of wood products in forest sector carbon balances. In: Forest
ecosystems; forest management and the global carbon cyele, eds M.J. Apps and D.T. Price,
MATO ASI Series |, Springer-Verlag, Berlin. |

7. Khosla, P.X. (1982). Improvement of forest hiomass. Pragati Press, Delhi
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CUMMLUNITY SORESTRY CH; 4+
Armlictoe o e hisiory aml evel I communiy foresiry. Linkape heysoen ALy forestry
ond mafuml wmacore e sannpemest, ldiesd sociclien, bxirractions bepween [ i poeiple, Importmnes

oif -forests b fradithonal hrmimg syt fivestock sconomy e Finesie, goctil amd vultom] fsccom of
Torest minkgémml. Fcd condlicts wildlife and hwmnn eeifllcls peaples - movement In frest
eonssrvatim [The Chapko Movernent, Oender dimersion of Fosss manapement, ribals nnd Foecs,
coiiemimity monngement ond ausininable fivelihond strmeples, Crests wnd food sscurity, eso-fourlan
and communitly development. Forest rights, cussomary righte of people, commusity partleipnlon, Foin
Forest Monageevent, global sivitsemental changes amd lansd usa; dumns, foeests nnd sessimlement af tribals
aid s p-trhats
Praverice]
Cice sy of idbal’s renbifiioton from Matianal pocks dssis Sudy of mle of commumite in
excbaurim,. Seudy oF chollenges Srsd by communlty for meneging foet Stady of scarsd groave,
Wargws Wesbestquis of improving communnity panticipatkan,
Suppested rendlinps;

I Annzmalai B, 1959, Pasticipstory Leiming Action anl Micropiarsing for 158, Dean SERC,

Coimbatare.

' 4 FALL 19T, Fomegiry for Loce] Commumity Developmeent, FAD Pukb
8 Hhab AL T & Forostny For People. 1CAR
¢

Tiwari BA. 1986, Socil Foresiry anid Boml Developmend. Inemational Dock: D=

& ¥yas GPD. 1905 Copmmunity Foresiry, Agrodece
— L]
i aA
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SEMESTER - VI

BIOBTATISTICS Lotz 4+

% fribon ainl app

licailem of stefistics, Bpes and Scurce of daf, slasdibemicn and ipkedatioa a1 dar,
fremeea ey distriboion, praphical representmtion of dole (Bar disgrem, ple chet, histogram, frequency
pobrpon’ mereirie & ceatil endeney { mem, medinn, mode) messures of [Rapersion { mrme, stesdand
diviation, Mean devition, Cuarfile dowabion, varipees, toeiaenl of wiaron), Prolsbdny, Test of
siemdlication; besic concepasd £ Test, H'-Tem, 1-Tem, Fdest), regressmon, Comelstiom ¢ (scamer
dmagram, clrenlicn cipfficiEal, ity propeslins)
FRRACTIC AL
Histegram, frogueney polygar, Bar chart, pie Chart. Mepsmes of coniml ieodescy: Mean madian and
mede for rew md groupiad dita: Censieuetcs of freguesmy distcilution tabde and /s graphizal
reocesonkalion. heesssnes ol dirpendon: Kange, mean cevinbon, Duamlo deviation and eancand
| wrion Tor mwy wnd |'|n'i_?-;|'|r]_|lx P 1" 1esst, Chi-sganns s i eantlngesey inbks and heoheiices
rutios Corchalion sl |inear rogress o
Sapmevicd Hesllngs

. Kenneh H.Pekd] 98 Ivroduoiory Shaiistie s, wary Amascs oo

T Apan P H 20935 Binstatstios Himaleyen publishers,

A, Mereslio Paganoand Eimbesha Gevreso (2HE] Pdnsiples of BElosiaistice toa mid Wiles

o .

FOREST SURVEYING AN ENGINEERING CR:4+2
Enpgincering wrvey, seope sml lypex oF servepiog, chols surveying, types and nstiumestion
ieverslng, wiangulation, sivey wetias e lime, check ond il lines, ranging of servey lines, affsels
andl ther e chaln of shoppy gremils, chainiig acwss obviecles, crons siof] srveying, compiss
srveying, chain and cosgiss iavesing, magiclic med fme besringl prismafic comgaty, lcal
stmctivn, Phine bz saveping, plans tble and i pecesioris, methieds of pans bl surveying
| eveling Insmuimeniz, iodal sabion siever, Lentour surering. Map and reading s mechod and
Imprtanee in Fongalry:

Ihuilfing saberinds- comanzio, brick, dumest snd nd sl and chometeriancs, s selootion s
bt iding pomemrustion, [Fores roads — all oranent, consoniction and dmivage, monining wells, hrees all,
wilernays sl enhvene Brldpessypes, wlostion of sik. Siopic wombm beaw bridges, chick dims,

Epfs, Faren ponds, serth dams
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FICAT TIC AL
Chiaka

S,

AP TR ErSINE

m o [ode

1 mhlg s ral Bintion worres

sarth veork fnr sl I Farln dasmin, Adipmmenl of FTorest pead

bigzum beldge, Design of resafering seplls, Desipn of shack dams

Suppexicd Remilings

. Ram Prakach ¢ 1983 Porest surveyting. Inrmasional Boak Dbsriboios s, Delinsdin,

£ B Pummia (20AES ) Surveying, Firevwall Malss,

. W, bchcfield and M. Brench {2007 Enginecring Survewing. Heitish Lsbrasy Catabogaing in
Puhlcabios Dats

d_ Wiasani-W 2 3000) 'oresienpinsenny. Matra) pobbishe s

Y Michal & COyha (1998 Principks af Apriadral Enpasiering Yol & Vel Kabem

oo hlEhers

FOREST FOLICY LEGILATION AND ENVIRONMENTAL ACT CRid +2
Dvagin ol Forestry- Hisborscal Sisckground avd infroductiion of Toresl palicics o ndin ramsly 1859,
(4952 pnd | 98K ta prossct ihe Inilsaa Trste. Inchian Toesst Al 1927, Tendu pots (Vermar Vinmamen)
Adilsivan (060 Tronek Rulea |TSE Forss corserviion At 1980, Fheetion of Rolee of Tinksr anl
Crher Produce. Diodiversity Act, Lol Wonikd Adhisbvam. Chinizligards Medicina plasn Acr, Fores
Itights Act T0GE- Priviboie eoncesdon and Riphts of e dwellems.

PRACTICAL

Windd fociliffeamd mvw mill, Fligh comark, Bistnect Ot and Lower Clonmd, Tendu paéin Collecfion sontor

Siudy the sl of milned oot nrenon forest, horest depot

Huggeitnd Reallngs:

1, Formamcics, W, & Kolkmmi 15986) - Towands @ sew Fomest Poliey. Walral Peblishers, Thehma Dun
2 Forest Policy (19381, Ooveremental Inadia Publicotion, Deihi,
3 Tndlan Fovest Acts with shorl Weees {1578, Allababed Lo Sgones, Allohebed
L r i (R0 ) 1) Fosastiaye o] pesl by b Tnaia, Todaly and Tiwsmnenow goibilishies
% Khan, LA, Wildlie {Prowectbon) act 1972 a5 amendsd opeo- date with oommsenmnry, Khanea
Mandui, Db Cun
Az &, Wemh, 55, (1985 Forenl Law. Naolm) Publicaton, Delwa Dun.

WORLD FORESTRY SYSTEMS CHr 442
Geogrnphical distnbegion of world forest md their clhesification, Intemalional and Matienol Porasiny
O ganianlions, Crilick] prambrannn of word Toma resourees, productiniy ponenrizl amnd Sesemvend o

wiorld foress. Forea resources and Foresry pmctices in different regions of the world- Moeth and Siudy
"

. Yo
ef- WA,

PTARIL
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o, A i, Al KT smitE sl A Lisirls. Fomeis o elonmigsd ag
conny, joecod b Fuskry of s workl Weaesil wremil in Fonest | e it i [l veorid

FHACTICAL
'ed the different hiomes of ke workd miog, Sl aboai dhe diTerers 210 rspriphic riginng of Initle &

plob fham om a map. Sudy o disibition of fores neoorces of Indls, Plor the shifferent hal soots o

Tnedlio gy v, Sduilyy sl 211 Teramd hod spoty of the world & Pt g o

Bugpesinl RumBngs;
L. Chamgean erel Sail {1268 ) Porest Typies of InddiicMaim| publlishors
2 VP Agrawal {F98S YPoredry in Indin {kaTord wod IVH publicatlons. Mew Dl

4o AL Stenvastawn [ 199T) Intneduchery 1o Forssiry, soers aueom coey)

A, Hegl S8 THEETW O P By sberna. Magral Publishers

FUNDAMENTALS OF EXTENSION EDUCATHIN Ch g+ 32
Extension odpealicm hicanmg, definnion, miwre, seopa, cjeoiives, primomles, mpproackess and hiitoie
Foceplry uolensions prscess, princlpies and selnsted progrimmmes of leading mesicss! ard intermadicog
forc Instimfes. People’s paivipoion (s foredry programmes. Motvation o wemsen ST THLY.
childken, yrath-and voluntary arpenizstices e fretnye oamsion work. Rurad Derclopmot: mending
definbdon. ahlectives und geneds. Tranafer aff mokmnlogy praprassmes Tikoe fak 1o land progranime
(LL P} estinns] demosspstics (MDY, Aodie- visual abds: mnportance, shimsification and sclecticn
Programening phibnng provess —aean Ing, soofe, pringdphes and smeps Evalunivon; mican ing, irpoertinoe
and ool Soope . ad mporiance af Panlcipotory Rurl Apprizal (PRAT & Hinid Huml Appmi b
(R, Bk unnpeEmEnt ond sdminissmian: mesning, delinilisn, rr||1c|=.l|:: a5 lienclions. Cancepts ol
Fuman rescarce develnpinsar [HREY, miral ligadership

PRACTICAL

Wikl i ermSy the sinictore, finetion, linkage and scsssion pewgrammes af ICFRE insohutestvalumsny
argantesliondmahiln mandal, village, panciaya, wam digs, of [eesisrall Indio radio (AL Euorcises
on distmction of nysssage, scrip wriling fo T beoiudes and relecnsts, plasmimg. Preparstion snd s
of MEVA (e poder, charil, B curds, flder s and AVA lke OHF and 35mm gdhle probecices
irmmsparences Meatificabon oF keal leadons o siudy their role in excenslon work L"'\-uluul'.-:m aof acme

s lecneil e sridies of M reslny yires i ProETAINGES

Hupgested Rendisgs:
I FAL {19898); Feresiry Dutaaion Ovgonisation, SLMe62, FACK Publiceilon, Ronee, Imaly,

I Fad, I'h.nn.'nl: l'n:i.'esl:n:lxltn.::nn F-\.ll"'r e, FACY, Bangkak, Teailand,

P R W)
“Ti@é .;i» e 2Dy
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Isfamnatlon EGL Enternalioe] Dstiiedn of B “Ecoratreiam, siloag, Phalpmney
L Rewsaicd o Bsteoshon, Cosmon Wenlth Sefenes Couril, Londan, TLE
pEAL TUC, (1587, Fermers Soccticn mid Mpriculion] Dis ik, Magrap Pals il

Db Dun

. FACH{IET), Foroitry Ditension Meshods, SLMe. 50, PAQ Publication, Corecall, Rome, Raly,

e |

Al 5V LI A teitbook o extiesion educadion, Agrorech puldlishing scademy, dodhiper

8. Fha apd Skarma P K (300} Maminl of forestry eension sducilzon. Taday and Tomoemow

puldizhers.

ENTREFRENEURSHIF DEVELDPMENT CR:4+2
Enreprenvirship Development,  Concept of  entreprensurship eninapreneurial el Eanegol
chamciegistics managing an enterprist, molivstion md entrepeenzurship developnent. Entreprensarshig
develnpment progeimme, SWOT wnobale Govenunent schenes and lneeatives far pEcTion. af
entreprencurship, Export and impoct policies relevant s Forestry sector,  Venture capical, Comiraes
farming and faint ventures, pubdic priviie pomnecshin, Socisl resporsibility of busireis Assesing
averal| business envinmment & Indinn econamy, Overview of Indion social, political and econemic
sysieens and thelr Emplication for decision moking by individial entreprencur. Globalizstion snd
cencreing busiess / enimeprensurl sl enyiroamens
Comimunicsicn SXills meaning aivd process of commuricason. Vedbal smd non vertal communication:
listening and wobe uking, writing skill, ol presentation skifls, Geld diary and b recoed; Indisine,
Fopmote and biblingraphie procedurcs, Reading ond compichension of genespl and techoical artiches,
procase writing, summarizing, absirscting, mdividunl and geoup presestation, puldic: seking, group
descursiem, Orgualzing semingrs ond conferenees,
Suggeatel Reaiings

1. O, Dahooa & OkP, Blatogar (1957 Edocstion £ Communimtion for Dewelpmer, Ouchind

Liniversty Press, Mew Lethi
i b Bag Q207 1) Extenseon Coemanizintion emd Manapement, Kalvanl pabHestions,
o 3 Sandhi {20040 A Text Boak of Agrciliural Communicaticn. Kalvasi pablicitions
1, Bilhutl Bhisan Mobasty (1965 A Hadbook of Audio Vials AldsEish mehal pvt b
Al lzhakad

et

32
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SEMESTER - V1II

S SOCTO-ECONDMIC SURVEY- VILLAGE ATTACHMEN CR: 0

Dty collectias with respect m villape profile o respeol ol S We-CCONoITTE -amd coltura| Sdtus Tem

fechnokigy wmed cbe. Bench matk survey of ployl rescueses [Srojipang punlem, vield &

Vadin ebs)
Schadule develepmint, whubation, aralysis and preparicg plan ol wink, 1'|.n.i-.':1l::||-.!-:':'1 el Fanesiy
and cifer -|-||‘:|-_-||_ eve| mstjngicans |F‘:n.|:|‘|_.1};||__ l.i:':;_;__-q_'. Pt oMY, COrporniaon:, yosthramnen
groeps o,k People’s poricipiiors in ceselopment programmes. with- speclal reference o Forestry

Exereise on the e of extens|on medbads and teaching aids for trissles af teehinelogy

& FORESTRY OPERATIONS (WORRKING EXPERIENCE) CR: 8
Vislt to meufern foreal nurscrses, Habol gamlen and walersheds, Study the felling and  Fagelng
apermibons, Tomber lots sl ienportant [ndastrinl products Study working plan. Ensnerstion, yolume gl
,._I. éalculoiom ond compomeid linsbey file: Shady the CAT (Crtchmer aréh trosteetal] plan anad FLIA
{ Forest Dovelupment Aviencizs) Uss of Fosesry eguipmontsfinstrunsais, Mudy the sepenocstion and
pearagemnent of linportant Forsstry dree. apegies,  Bamphe phos eyoal - stieles, slump analyss,
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DEFARTMENT OF FOXRESTRY, WILDLIFE & EXVIRONYMENTAL SCIENCES
GURD GHASTHFASVISHYWANTDY ALAYA, BILASFUR (C,05)
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SPECIALIEATION
FOREST MANAGEMENT (FNT)
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SEMESTER-1

PAPER L. SILVICULTURE CRA(3:1)
Objective
To provide knowledge about Forest ecosystem concept, stand dynamics forest succession, productivity

and vegetation forms and natural regeneration of tree species.

Theory

Principles of Silvicultre, Forest structure and their components. Forest ecosystem conecept, Stand
dynamics-forest succession, competifion and tolerance, classification of world's forest vegetation.
Forest tyvpes and their distribution Ecophysiology of tree zrowth, effects of radiation and water
relationship, mineral nutrient and temperature. Bioclimate and microclimate effect Natural regeneration
of important forést trée species (deocin milotica, Cedrsdecdara, Dalbergiasivon, Tectonagrandis,
Gmelinaarborea,  Shorearobusia,  Evealiptus - spps. Bamboo  andPimseoxhurghii)  Anlermediate
treatments. Artificialregeneration.  Intensive studies pertaining o imporant commercial species.
Advanced and modem nursery tools Stechnigues.

Practical

Acquaintance with various technical tferms of silviculture Study of forest composition, Recording the
observations on shoot development, growth rings crown development ., leafing, Aowring, and fruiting
in (deacta niforica, Cedrusdecdara, Dalbergiasison, Tectonagrandis, Gmelimaarborea, Shorearobusia,
Encalvptoy spp. Bamboo ond Pimevrochurghiil . Study  of site Tactors: like climatic, edaphic.
physiozraphic and biotic.Swdy of natural regeneration, Alforestation and Reforestation success, Lay
outing of nursery bed for sowing. Classification of world's [orest vegetation,

Sugpgested Headings
Dwivedi AP, 1902, Agrofarestry: Principles and Proctices. Oxford and [1BH.

Dwivedi AP, 1993, A Tewt Book of SilvicwltweeInternational Book Distributors, Debradun.
Khanna LS. 1996, Principle and Practice of Sitviculture, International Book Distributors.
Smith DM, Larson Be, Betty MI & Ashton PMS,. 1997,

Jha, L. K.2014 Advances in Agraforesery, Today & Tomorrow's Printers and PublishersMew Delhi

Lal LB. 201 1. orest ceology,Natra) Publisher Dehradun;

Mishra, § B, 2000.Texsbook of Dendrolegy, Today & Tomorrow's Printers and Publishers New Delhi
Patrd, A K. 2013 Adgvaforestry: Principles amed Prociiees,Today & Toemorrow's Printers and
PublishersMNew Delhi.

Pradeepirishan, 2013, Jungle trees of Cenriral Incia. Penguin Books India,

Smith DM, Larson BC, Retry MJ, and Ashton PMS. 19970 he Practicves of Stlvicrdire- Applied

Farest EcologyJohn Wiley & Sons,

&
‘s. i':\._ S l}"
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Raj, Amtony Joseph & S B Lal. 2004 dgroforesiey- Theary and Practices, Today & Tomorsow's

Printers and PublishersiNew Delhi

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

Ohjective

To develop understanding of students about trée measurements, forest inventory, forest survey and
yicld concepls.

Theory

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

Practical

teasurements of height, ginh, diameter of rees.Caleulations of volume of felled as well as standing
trees, Volume table preparation, Application of sampling procedures; Handling of GPS.Use of different
methods of surveying chain compass and plain table.

Supeested Readings
Benu Singh 201 LA Swrvey af the Foresty Research, Vista International Pub,

ChaturvediA™  &Khanna LS. 1994, Forest  Menswration,  International  Book  Distributor,
Raim Parkash, 2009, Forest Swveping KhannaBandh.

Harry G. Champion and 5K, Seth.2005:. 4 Revised Swrvey af the: Forest Types af India, Natraj
Publication,

MeGraw-Hill, Simmons CEQ 19804 Mamua! of Forest Mensuraiion Bishen Singh Mahender Pal
Singh, Dehradun,

Ram Prakash 1983, Fores! engineering, International boek distributors,

Sharpe GW, Hendee CW & Sharpe WE. 1986, Iniroduction fo Forestry, MeGraw-Hill Publ.

PAPER I1I: FOREST MANAGEMENT, REMOTE SENSING & GIS Crd (2+1+1)

Objective
To provide knowledge to students about forest maragement through Remote Sensing and GIS
technigue.

Lt TR I:l S
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Theory

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

Remete: Sensing - definition, scope, source of energy and interaction with foresi, EMR Specirum
concept, radiation law, Orbit, Platform and Sensor, Multi-band concept, Satellite svstem and its use for
forest mapping and management. GIS definition, hardware and sofiware used, methods used in forest
management, dutabase and modeling concept. Imagery coneept its interpretation and map preparation,
LIDAR and RADAR concept for forest, Application of RS & GIS for forest management and planning,
forest covers type discrimination and change detection analvsis.

Practical

Study ofvarious records and forms maintained in Forest division with regard to management of forgsts
under their control. Study of working plans of the forests. Toeposheet reading, determination of scale and
height on toposheets, introduction to different GIS software, conversion of file formats, image
registration / geocoding, digitization, geo-referencing, Projection, File sub setling, mosaicing,
unsupervised and supervised classification of forest, map preparation for forest cover, tvpe. slope,
LULC, fire. field visit for ground truthing,

Supgested Readings
Burrcugh PA. QX0 Principles af GIS for Land Resonries Askessment, Oxford & IBH Lilesand T.M.

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

Drwivedi AP 1993, A Tevt Book of Sifvicalitere, Intemational Book Distributars, Dehradun,
LB.Lal200 1, Foress Meavagement: Classical Approach and Current

Inrpevatives, Matraj Publishers, Dehradun

Franklin, Steven, 2014, Hemate Sensing for Sustainable Forest management, CRC Press,

John Wiley. Remeie Sensing and its application. Universitics Press

Kohl, Michael 2012, Samipfing Methods, Remote Senving and GIS Multisonrce Forest Irvenrory,
Springer publication,

Lillesand and Kieler 2009 Rewate Sensing and Image Iterpreiation, V1 edition of John Wiley & Sons.
Lecture notes, 2000, Ploiogrammeiry and Resofe Sensing, module L [TRS

S¢n, Raj Kumar2012. Foresr Management and Sustainahle DevelppmentToday & Tomormow's

Printers and PublishersMew Dethi.
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Paper IV. FOREST ECOLOGY AND BIODIVERSITY CONSERVATIONCEA (341)

Objective
To develop understanding of students aboul ceological aspects of forest resource and biodiversin
conservation.Consequences of depleting biediversity and sustainable use of biodiversity: lssues and
challenges.

Theory

Forest ecology, forest community dynamics, forest community structure and function, ecology of
forest |andscape spatial heterogeneity: Hierarchy issues in ecology, Conservation of natural resources
(Hotspot  areas.. Wildlife Sanciuaries, National parks. Biosphere reserve-terrestrinl and agquatic,
Botanical Gardens, Zoological Parks) Important Plant and wildlife ecological indicator species,
endangered  species, Coral reefs, Mangrove forest.Global warming and  foresis Green  House
Effect,Ozone depletion and ils consequences.Biodiversity Conservation laws and acts Forest genetic
resaurces of India. Survey exploration and sampling strategies. Documentation and evalustion of forests
genetic resources (FGR), fr stae and ex sit conservation of geretic resources. Biological diversity and
its significance to sustainable use Handling and storage of FGR.Intellectual property rights. Quarantine
laws and FOGR exchange,

Practical

Study of forest communily 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 ecological indicator species, Methods of veseration analysis,
Measurement of biomass and productivity, Quantification of livter production and decompoesition, Visit
o National parks, Wildlife sanctuarics, Botanical gandens and arboreta,

Suggested Readings

Anonymous. 2006, Report of the National Forest Commizsion. Gove, of India.

Kumar Arvind. 2005, Bfediversity and Conserviation, Today & Tomorrow's Printers and Publishers
New Delhi.

Diwani SN, 1994, Wildije Management, Rawat Publ.

Malik, Ashok. 2008, Dhywamics of Forest Ecosystems, Today & Tomorrow's Printers and
PublishersMew Delhi.

Huctey P 1999, Tropical Agroforesiry. Blackwell.

Khan T SAl-Azmi DN. 1999.Clabal Bindiversity Conservation Measures. Pointer Publ.

Kimmins IP 1976 Farestry Eealogy, Maemillan.

Nautival § &Roul AK. 1999 Forest Biodiversity andd ity Comservenion Pracifces i delicy,

Oriental EnterprisesMew Delhi

\
TR,

Ramakrishnan PS, 1992.5hifting Agricufture and Sustainable Development. Man and
5
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Bipsphere Series, The Parthenon Publ. Group.
Singh, M P et al 2013.Conservarion of Biodiversity end Natwral Eesources Today & Tomormow's

Printers and Publishers New Delhi.

PAPER V, FOREST PROTECTION Cr.d (3+1)

Objective

Ta provide knowledge to students about forest protection through diseasés &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
elimatic fnetors, acid rains and air pellutants in relation to forest tree health.

Disgase concepl and disease cycle.Biodegradation of wood - microscopic and chemical effects of
white rot, brown rot, sofl rot and wood discoloration. Heart rots - factors alfecting hean
rots.damage caused, compartmentalization of decay in trees and management of heart rots, Role of
mycorrhiza in tree health. Important diseases of Torest trees- Teak, Sal, Shisham, Acoeis,
Dafbergin, Deodar, Pings and Casvarina. Insect pest of Sal, Teak. Shisham. Babool, A#amthes,
Pines, Deodar, Casuarinas and Albizia, Biological control of insect pests and diseases of forest rees
Mature of disease resistance. Molecular tools for developing disease resistance frees,

Practical

Caollection, identification and preservation of important inseet pests and disease specimens of forast
plants. Preparation of culture media and methods of inoculation. Vegetative and reproductive study of
pathogens. Detection of insect infestation and seed borme mveoflora. Assessment of  losses due to
discases, insect pests etc, Fire control methods and devices, Familiarization with the metesrological and
plant protection equipment, Application of pesticides and bio- control agents in the management of
insect pests, weeds, diseases in nurseries and plantations, Exteaction of spores of Vascicular arbuscula
rmycorrhizal {VAM), fungi from soil and assessment of mycrorrhizal root infection,

Suggested Readings

Bakshi BE, 1976, Forext Pathulogy. Controller of Publications, GO,
Jha LK &SenSarna PR, 1994, Forest Entomology, Ashish Publ. House.

5 SMegi 2006, Harefhook of Forest Peojection, Imemational Book Dist. Beprin

Schmidt, Qlaf. 2006 Wead and Tree Fungi: Biology Damage Proteciion and Use, Today &

Tomomow's Printers and Publishers New Delhi,

Faul. . Mennan, 1991, Tree Diseaves Concepi. Prentice Hall

Stebbings EP. 1977 Jndian Forvest Insects. JK Jain Bros.
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PAPER YLFOREST STASTISTICS& RESEARCH METHODOLOGYCR.S (3+1+1)
Objective

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

Theory

Intreductory:  Stalistics  scales: of  measurement,  concept  of  graphical,  explormory  and
inferential data analysis, important variables of forestry sector. Mean, Median, Mode and SD. Concept of
Probability,

Correlation and regression: Simple, Rank, Partial, Multiple, infracliss corelations, Coefficient of
determination. Linear and nonlinear regressions. Tests. if significance - t. F. 2, and . testing significance
of cerrelation and regression cocfficients, analysis of varlance (ANOY A) - one way and two way
classification with single: and more than one cell frequency. Design of Experiments. Principles of
enperimental designs, Completely Randomized Design (CRDY, Randomized Block Design (RBIY, Latin

Sguare Desipn (LSD), Split Plot and Strip Plot Designs.

Practical

Fitting of probability distributions, Computation of comelations and regressions, Tests of sighificance < 1, F,
3 i ¥ & % : = 3 s & f e

Zand 3. Laying oul of designs in the field (i)Latin Sguare, (i) Randumized block design, (iii) Sphit plot

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

Suggested Readings
Forestry Statistics ladia-1996 @ ndian Council of Foréstry Rescarch and Edueation, 199%
Watink, 1976.Principles of Database Managene ni, Prentice Hall Pase UG & Sukhaime MU, 1975
Mead R & Relay L 1987,  Sratisticel  Tools  jor  dgro-Forestry  Research -
Bivariate Analysts for intercropping Experiments. ICRAT, Nairobi,
P.M.Arora. 2003. Biostazistics, Himalayan Publishing House,
Surendran €, Sehgal RN & Parsmathma M, Srarisiical Meithods for Agriculinral Workers JCAR.2003.
Text Book of Forear Tree Breeding ICAR.
SEMESTER-I1
FPAPER L. FOREST POLICY, LAWS AND ENVIRONMENTAL LEGISLATION
Crd (2+1+1)

Ohjective

To develop understanding of students about forest policy, laws and Environmental Legistation.
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Theory

Forest policy- Relevance and scope, National Forest Policy — 1894, 1952 and 1988-General principles of
criminal law; Indian Pancl Code, eriminal procedure code: Forest laws, Indian Eores Act -1927, gencral
provision and detailed study; Forest Conservation Act 1980, Wildlife Protect Act 1972 Important Farest

Rules and Guidelines, Forest Right Acts, 2006, Chhantisgarh State Forest Acts and Rules.limportant case

studies and landmarkjudgments.

Practieal

Wisit to High Court, Lower Court, Visit to forest depat. Visit and study about crime cell of forest

departmet

Suggested Readings

Chaturvedi AN 201 1. Farest Policy and low, KhannaBandhu,
findian Forest Aoty (with short notes) 1975, Allahabad Law Agency.

Iha LK. 1994, Analvsiy and Appraisal of India's Fovess Policy. AshishPubl House,

Poddar ALK, et al. 2001.Forest Lavw and Plicies i
PublishersNew Delhi

Prabhakar VK., 2000, Lavice an Faoresie  Anmiol Pablication.

National Forest Policy 1952 Ministrv of Food and Agriculture, New Delhi.

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

Saharia, VB, 989, Wildlife Law in Inelia, Mateaj Publ,

SairamBhat 2000, Natural Resources Conservation Law, S,

Negi 85, 1985, Forest Lew MNatrg) Publ,

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

Objective

To aequaint the students about general principles of tree breed ing with examples ofimportant trees,

Theory

General coneept of forest tree breeding, tree improvement and forest genetics. Reproduction in forest trees,

dimorphism pollination mechanisms. Pollen dispersion

Aftractants [or pollinatiors. Pollen handling foreed flowering for seed orchard manipulation. Pollination

mechanisms. A Variation in

improvement.Geographic variations

dispersal, storage, stratification and seed dormancy.Selective breeding methods- mass, farily, within

14
1'-I\."I" | . ;: {
) e s

15 &%

trees imporance and its causes. Natural variation as a basis for tree

- Ecotypes, clines, races and land raves.Secd. sced formation,

| Pl

India, Today and TomarawPrinters and

distances, pollinators and their cnergetics.
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family, family plus within family. Plus tree selection for wood quality. Progeny and clone testing Seed
orchards - type, functions and importance Estimating genetic parameters and genetic gain.Heterosis
breeding: inbreeding and hybrid vigour. Manifestation and fixation of heterosis Species and racial
hybridization. Indian examples - Teak, Sal, Shisham, Fucalyprs, dedcias, Pines And Poplars.Polypleidy,
ancupleidy and haploidy in soft and hardwood species.Induction of palyploidy Hardy-weinberg law, null
hypothesis, Wohlund's Principle,

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

Practical

Floral biology, medes 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

Wisit to seed orchards, Comparison of parents and their putative hybrids.Induction of polyploidy through

calchicines treatment.

Suggested Readings

Khan IM. 2014 Forest Biotechnology, Today and Tomomow Printers and PublishersNew Delhi.
MandaiAk  &Gibson GL.  (Bds), 1997, Forew  Genetics  and  Tiee Breeding. CRBS.
Surendran  C, Sehgal RN &Paramathma M. 2003.Text Book of Forest Tree Breedfng,
ICAR Publ.

Poshanmughavel, 2004, Tree frproverent gud Biotechmdony, Pointer

Russel Haines, 1996, Biotechnology in Forest Tree Improvement with Special Reforevic Develuping
Countries,. Reprint, Debrachin,

White LW, 1976, fntroduction to Farest Geneties. Academic Press,

Zobel B &Talber ), 1984 Applied Forest Tree Inprovement. John Wiley &Sons,

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

To  acquaint  with the physical  characteristics and  strength  properties  of  wood

Theory

Wood as a raw material, 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 wood- tension,

compression, bending, shearing, cleavage, hardness, impact resistance. nail and screw holding capacity.
15
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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,
maisture content. Wood seasoning, principles and types- wir seasoning, kiln seasoning  &echemical
seasoning. Refractory classes of timber, kiln schedule.Scasoning defects and their comtrols, Wood
preservation- needs, prineiples, process, types of wood preservatives (water soluble, oil based, cte ).
Classification of timbers based on durability, Methods of preservation. 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 werking (parting, slicing, shaping, measaring
and marking tools). Dimensienal stabilization of wood by surface coating methad, bulking method,
impregnation of resins and palymers Nanotechnology potential in forest product industey, Nano cellulose

technology Basic concepts of Nano forestry, toals technigues and significance.

Practical

Determination of wood density, study of thermal, elecirical and acoustic properties ofwood.Detenmination
of tensile and bending properties of wood.Delermination of moisture content and. swelling coefficients of
different woods. Comparative studies on air and kiln dried woods. Analysis of decaved wood for physical

and chemical parameters. Treatment-of wood with dilferent types of preservatives,

Suggested Readings
Chavban Luxmi and R, Vijendra Rao, 2003, W oad dmtomn: of Teganes of ndies Thedv fdentifieation
Praperties and Usies, BRNVIPS,

Hill, Callum A 8. 2006, Wood Modification: Chemical Thermal and Other Processes, Today &
Tomormow's Printers and Publishers New Delhi,

Mehta T, 1981, A handbook of Forest Utifization. Periodical Expert Bock Agency.

Printers and Publishers Wew Delhi 2006.

Rap KR &lunaja KBS, 1992, Fiefd Identification of 30 Importont  Timbers of  fadia,
ICFRE, Dehradun.

Schmidt, Olaf, Woed and Tree Fungi: Biolegy Damage Protweotion and Use, Today & Tomorrow's

Printers and Publishers New Delhi.

Sharma  LC. 1977, Development of Foresty and  Forest-based  Tndustries.  Bishen:  Singh
MahenderPal Singl, Debradun.

Terry Porter. 2006, Hood: fdentiflcarion and Uve,Guild of Master Craftsoian Pub.

Tretter H., 1982, Manual of Indian Forese Utitizarion FRI& College, Dehradun.
Wadoo MS. 1992, Chilization ef Forest Resowrees IDRIS Publ

Nepi 8.5, 1997, Wand Scicnce and Techmolagy: Intermational Bouk Dist

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




arders RaiEeem
N Y 15 B 1 1 e b

writ, R - 485009 (B)

(suru Ghasidas Vishwavidyalaya
W Coatred Loy it lshed By o Coaic Rk e 198 . 5 L D)

Koni, Bilaspur - 495009 [C.0G.)

PAPER IV.WILDLIFE BIOLOGY AND CONSERVATIONCR.4 (3+1)

Theory
Introductien/Conservation  ethies-  Definitions, Vilues, Zoological classification.  Sign and

symptoms.Animals behavior & adaptations, Wild life Ecology, Basic concepts, Wildlife habits and habitat.
Wildlifle Ecology: Wildlife habitat and component Wildlife conservation: Definition, Concept,
significance, Wildlite conservation movement, Wildlife conservation in India; In-situ and Ex-situ wildlife
conservation, Rele 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- Mational and

Intermational.

Wild life management: Wild life management its scope as @ mawral resource, curment status of wildlife
management. Management of certain animals; small game managemen! water fowd, Pigeon, aguatic
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 determinafion, Tizer census,
Preservation of biological materisl. National Park and Sametuarics of {C.G). Bigtelemetry, Forensic

Analysis,

Practical

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

Roosting cover in bniversity premises, Plotting of National Park and Sanctuaries,

Supgested Readings

Agarwal, K.G. 200000 idlife of India: Convervation and management, Nidi Publishers India.

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

Hoseiti BB, 1997, Comeepr of Wildliffe managemenmt, Daya  Publishing House, Delhi,
James, A. 1984 Principles afwildlife managersent, Inc. Bailey, John Wiley & Sons,New York,

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

Singh, 8 K. 2009, Texthook of Wildlife Maragement, Today & Tomorrow's Printers and Publishers New

Pelhi. -
‘-‘51EP|'II=TI H, Berwick and V B, Sharin, 1993 Wildlife Berearch and management, Ouford L.‘ni-.-ersir_'.- Press,
Onefiord,,
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PAPER V. FOREST SOILS AND WATERSHED MANAGEMENTCR.4 (3+1)

Theory

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

Organic  matler  content,  litter decemposition and CN ratlo v forest soil:  Forest  soil
fertility, nutrient management and  biological nitrogen  fixation;  Managemem  of  forest
nursery soil.

Soil degradation-problems and impeet 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,

Watershed  management  concepl,  Problems  of  Jand  degradstion,  Soil  and  water
conservation measures  for arable and non-arable  lands, Storage and recveling  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, poresity, bulk density, particle density and  water
holding  capacity; Determination of pH, EC, omganic € & N.Study 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 watershe d areas.
Suoggested Readings:

A K Muni BoSanthivand KoM Sellamenb, 2008, Fndamesitals of Foree Soils, Salish Serixl Puls,
BhuruvaNarayana, V.V., Sastry, Go and Patnaik, V.5, 1990, Waiershed monarement ICAR Publication,
MNew Delhi.

Murty, IN.S.1995. Warershed  monogement i Indfa,  Wiley  Eastern, MNew  Delhi
Singh, PK. 2000 Waershed sranagement: Drestgn amel Praciices. BE-media publications,Udaipur, Ineia,
N.C. Brady 1990.Fhe Nature aind Praperties of Soils: MaemillanPublishing Company, New York (10th
Edition).

Megi 8.5, 2000, Forest Sadls, International Book Distributors, .

Csman, Khan Towhid 2013 Forest Switsr Propeies ond Meanaegnrent, Springer Seience publ.

R.FE. Fischer and D). Binkley (2000). Ecology amd Marnagemen of Forest Sofls

SAL Wilde 1995 Forest Soils and Forest Growth, Periodicals Express Book Agency, New

Delhi, International Book Distributors, Dehradun,
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PAPER VL 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 spling spors and pencil making, besides this
wood extracts resins and gums, Katha., tannis and vaticus type of non fimber products.
Practical will make them awane regarding  extracting method of different products of wood,

Theory

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

Description of different forest based indusiries - paper and pulp, fumiwee; bamboo, sports
goods, pencil making, mateh box and splin making, wse of wood of lesser known forest
species for commercial purposes.

Cell  wall  constitvents.Chemistiy  of  cellulose,  starch.  hemicelluloses and  lignin,
Extraneous components of wood - water and organic solvent soluble.

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

Recovery and uses of volatile oils, tannins, katha and ecutch. 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, Identification and properties of wood
and non wood products used for forest based industries, Visit to nearby forest based industiries.

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 Inglia. OxTord & 1R,

Mehta T, 1981. 4 Hendbook of Forest Uilization Periodical Expert Book Agency. New Dalhi.

Praveen Taank, 2010, Forest Product and their Utitizeation, Cyber Tech , .

Shiva. M.P. 1998, Tinber Forest Prodicty and Sheub sind Hevb Sprecles of NEEP fnportance :  Indus. .
T. Krishna Murthy, 2010. Minar Farest Prodiects of India - Non-Timber Forss Products of Indfa . BS
Pub. Second Edition.

Tewari, D. D., 2008. Managenen of Non-Timber Forest Produer Resourcos of ndia:An Analysis of
Forest Development Corporations. Lucknow: Intemational Book Digtributing Company, Lucknow.,

Troup, B §..2007, Marmual of Dadiem Forest Utifisetion Taday & Tomorraw's Printers and Pub]ishurt\.’
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PAPER VII: ENVIRONMENT AND GLOBAL CLIMATIC CHANGES
CR.4 (3+1)

Ohjective
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

Envirumment:  Definitions and  concepls  of environment  components  of - atmesphere,
hydrosphere, pedosphere, biosphere and their interactions. Biogeochemical cyele of green house pases,
source and sinks.

Envieonment Pollution : Types of pollutions, methods of measurement of pollution, classification of
pollutants, national and international Environmental standards of important pollutants.

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

Water Pollution @ Important pollutants souree, impact of heavy metals, halogen and radio: nuckides on
aquatic flora and fauna. Treatment technologies for industrial effluentsfwastewster, Monitoring water
pallution 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 i envirdnment,

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- steategies. Impact of ¢limate changes on Indian forest, adaptation
of forest trees W climate change, case studiés on the management of certain tree species in Tndia.

Global Environmental Problems ; acid rain, Eutrophication; Biomanipulation. Ozone depletion and UV
radiation. Bioremediation of contaminated soils and waste lands. Environment lmpact Asscssment.

Practical

Impact of particulate matter on environment, Impact of coal mining on environment linpact of cement
pollution in environment.Effect of effluent from several industries on environment. Reclamation of mining
wilstes with microorganisms. Bio-sccumulation studies on metals by microorganisms. Assesment of
environmental impact on polluted sites Assessing the awareness of environmental reguiation and control
methods, Impact of power stations on plant, microorzanisms, animals and soils ecosystems, ELA of
polluted river ecosystem, Environmental Impact Assessment,

Suggested Readings
Anonymous . 2000, Keport of e National Forest Commiesion, Goveof India, New Delhi,

E. Claussen, V. A: Cochran, and D, P. Davis. 2001, Climare Change: Science, Strategices, & Solutions,

University of Michigan.
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Huxley P, 1999, Trapical Agraforestry. Blackwell Science,

Koskela ), Buck A & Teissier du Cros E. 2007, Climate Change and Forest Genetie
Diversity:  Implications  for  Sustainable  Forest Management in  Ewrope.  Biodiversity
International; Rome, ltaly.

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

Streck, € et al, 2006 Climate Change and Forests Emerging Policy and Market Opportunities Today &
Tamorrew's Printers and Publishers Mew Delhi,

SEMESTER- 111

SPECIALIZATION COURSES

Following two specialization courses will be offered to the students and students have 1o select only ane
specialization courses during the semester.

A FOREST GENETIC RESOURCES
B. FOREST MANAGEMENT

A, FOREST GENETIC RESOURCES
PAPER I. BREEDING METIHODS IN FOREST TREESCr.4 (3+1)

Objective

Te acquaint the swdenis abowt the concepts of sub- selection, population  structure  for
breeding and production, genetic testing and making designs.

Theory

Genetic constitution of tree populations, halfsib, fullsib family in trees. Hardy- Weinherg
cquilibrium, changes in  gene frequency through  seleclion, migration,  mutation  and
population sizes.

Long-term and shoretenm  breeding  populations.  Seleetive breeding  methods-  mass, family,
within family, family plus within family. Grading system of plus trecs in natural stands and
plantations regression  svsiems, mother tree  selection, subjective evaluation, Selection for
different traits.

Gienetic  testing programs - mating designs, compicte designs - nested designs,  factorial,
single pair mating, full diallel, half diallel and partial digllel, incomplete pedigree designs -
open pollinated mating and polyeross mating,

Experimental  designs  in penelic  testing, Selection for  disense resistance, toleérance  to
herbicide, saly, metals; high and low temperature, water stress. Marker assisted  selection,
Breeding methods for wood quality, agroforestry, disenses and pest resistance; drought “and
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salt resistange,
Tree improvement case histories. Caleulating gene and pgenotype frequencics.Flow  chart
for different breeding methods,

Practical

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

Suggested Headings

Breeding ICAR,

FAQ. 19835, Ferest Tree Improvemens, FAOQ Publ,

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

Fins L, Friedman ST & Brotschol JV.1992. Hamdbook of Quawtitative Forest Genetics,
Kluwer,

Khosla PE. 1981, Advancey in Foreot Genetios, Ambika Publ., New Dealhi,

Mandal AK &Gibson GL(Eds.). 1997, Forest Genatics amd Tree Breeding. CBS,

Mamkoong, Gene, Kang; Hyun C.; Broward, Jeans S, Tree Breeding: Principles and strategies, Academic
Priss.

Steve Lee and John Woolliams. 2013, Novel Tree Breeding. Publinia@linia es

Wright JW. J976. Imiroduction to Forest Geneties, Academics Press.

Yanchuk, AK, 2009 Forest and forest plants- Vol. 1. Techniques in forest tree breeding.

Zobel BI Talbert 1. 1984, dpplied Forest Tree Improvement, John Wiley & Sons.

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

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

Ohjective
To impart the knowledge of reproduction in forest  tree  species  and (o
understand the mechanism of breeding, sex expression, and séed orchard development

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

ascxwal, sexval reproduction their breeding systems and sex expression. Monoecy, dioecy and its
evolution, Qut-crossing mechanism in forest trees. Environmental effccts 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.Embrvo  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, isalation, orchard size, orchard
design.Seed orchards — production and management, different types of seed orchards — 880 and CR0-
merits and demerits Progeny testing and its importanee. Pests and disease management. Imporance of sced

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

Practical

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

Suggested Readings

FAOQ 985, Forest Tree fmprovemeni, FAQ Publ,

Faulkner R. 1973, Sved vefigrd Forestry Commission Bull, N34,

Fins L, Friedman ST &BrotschollV, 1992, Hamdbook of Quantitative Forest Genetics

Khosla PK. 1981, Advances In Foresi Genelics. Ambika Publ., New Delhi.

Khrwer,

Mandal AK B Gibson GL. 1997, Farest Crenetics i Tree Breeding CTRS.

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

Surendraran C, Schgal RN & Parmathama M, 2003, A Texe Book of Forest Tree Breeding. 1CAR,
Wright IW. 1976, fatrodiciion teFores: Genetlcs: Academic Press.

Lobet Bl &Talbert 1. 1984, Applied Forest Tree DnprovementJobn Wiley & Sons
Zabel B, Wyk GV & Stahl P, 1987, Growing Exoric Forests, John Wiley & Sons.

PAPER HLMOLECULAR GENETICS OF FOREST TREES CRA (3+1)

Theory

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

Genetic diversityiGenetic variation of forest trees; causes and advantages. Genetic characterization of
forest tree species.Morphoelogical, Biochemical and Genetic markers. Maolecular markers: Dominant and

codominant, Types of molecular markers: advantages and disadvantages. Technigues: in molecular
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penetics of forest trees: DNA isolation, DNA quantification, DNA restriction; Primer ,pel electrophoresis;
southem, northem and westen blotting; nucleic acid hybridization;  palymerase chain reaction, gene
sequencing .

Polymorphism and its significance. Calculation of genetic diversity within and between forest tree
populations: Moleculsr markers and genome mapping Application of molecular markers in forest tree
improvement CGienomics of wood formation. Maolecolar genetics ol cellulose biosynthesis,

Associate mapping through molecular markers. Social issues in melecular genetics. Bioinformatics.

Practical
Estimation of genetic diversity betweendamong forest tree populations through Morphelogical
markers.Preparation of solutions for DMA isolation, Electrophorisis and PCR Standardization of
protocols for DMA isolation of different forest ree species. Standardization of working protocol for
RAPDLISSR and AFLP enalysis Estimation of genetic diversity betweenfwithin forest iree population

through molecular markers.

Suggested Readings
American Soc, OF Plant Physiologists. Marvland, USA Karp, G. 1999 Cells and Malecular Biology:
Concepts and Experiments. John Wiley & Sons, Inc., LUSA
Bob B. Bauchnan WilhemGruissem and Russel L. Jones. 2002, Biochemistry & Molecular Biology of
plants. Wiley CDA
Brow T.A2007 Genomes — 3 — Garland Scignce House, New York.
Buchanan, BB, W Gruissem, RL Jones, 2000. Biochemisiry and Molecular Biglogy of Plans,
David Freifelder 1996, Essentiols of Melecular Biology, Panima Publishing Company,New
[Delhi,
Drouglas §, Falconer, Trudy F.C. Mackay 2012, ftrodfuction  to Quenttitative Geretics,  Darling
Kindersiey, India Pyt Ltd.
Jocelyn E. Krebs, Elliott S. Geldstein and Stephen T. Kilpatrick . 20012 GENES XI 11 th Edition,
Jones and Bartlett Publisher.
John Wiley & Sons, Somerset MJ Alberts, B.Bray, D Lewis, J.. Raff, M., Roberts, K and Walter 1999,
Molecular Biology of the Cell. Garland Publishing, Inc., New York:
Kaole, Chittaranjan 2013, Forest Trees: Genome Mapping wnd Molecwlar Breeding in Plants., Today
& Tomorrow's Printers and Publishers New Delhi
Lewin B.2000. Genes V1L Oxford University Press, New York.

Schaell. B T et al 2012, Genomics af Tree Craps Today & Toamorrow's Printers and Publichers New

Delhi.
4
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8.M.Jain and 5.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.Inc Mew Yok Londan, Oxford.

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

Ohjective
Toimpart knowledge in the field of biometry as applied to breeding, population, provinees and making

experience in forest genetics and tree breeding.

Theory

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

Hardy- Weinberg equilibrium: properties and implications of equilibrium, influence ofmutation. migration
and seléétion. Random mating consequences in small populations.Random drift, inbresding coefficient,
rate of inbreeding,

In breeding in pedigreed population. inbreeding coefficient under resular  systems  of
inbreeding, Statistical parameters used instudying polygenic traits,

Testing and  estimating:  populatien mean and components of phenotypic  value,  breeding
vilue, domimance, imtcraction  and  environment  deviation. Models of pene  action,
significance of different genetic compaonents, G x E companent ol variance.

Estimation of genelic components of variance through resemblance of  relatives Fishers.
fundamental theorem on natural selection and it implications.  Heritability-its  estimation
and significance,

Selection theory for a quantitative character. Prediction of selection response:  patterns,
asymmetry, and causes. Selection criterin  and  use of information from  relatives,
Correlation among characters, correlotion response and indirect selection.

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 charaeter analysis in forest tree species.Phenotypic. genotypic corelations

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 wvalue with respect to

quantitative/qualitative traits. Multivariate analysis,

Suggested Readings

FAO. 985, Forest Tree Improvement, FAQ Publi.

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

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

Khosla PK. 1981, Advemices in Farest Genetics: Ambika Publ, New Delhi,

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

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

R.K singh and B.D. Chaudhary. 2012 Biometrical Methads in Guantitative Genetics Analvsis, Kalyani
Publishers,

Surendran €, . Sehgal RN &Parmathama M. (Eds). 2003 4 Texw Book of Forest Tree
Breeding ICAR,

Thirugana Kumar. 2012 Objectives Geneties and Crop Breeding New India Publishing Agency.

White, TLiAdams , WT and D.B. Neal. 2007 Forest Genetics.CABI Publishing, UK.

Wright JW. [976. Introciuction to Forest Genelics, Academic Press,

Zobel  BJ &Talbert ) 1984idpplied  Forest  Tree Improvementlohn Wiley  &Sons.
Zobel BI, Wyk GY &Stahl P. 1987, Growing Exotic Forésis, John Wiley & Sons.

PAPER V: FOREST GENETIC DIVERSITY, CONSERVATION & ENVIRONMENTAL
IMPACT CR4(341)

Objective

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

Forest biodiversity: concept, levels and measurement. Forest genetic diversity: Values, Services and
threats.Levels of Genetic Varation in Forest Trees.Charmcleristics of Forest Genetic  Diversity:
Interspecific and Intraspecific diversity, Ecotypes, Subspecies, Population, Metapopulation, Provenance,
Land race, Cline. Dynamics of forest genetic diversity: Genetic erosion, Pepulation bottlencck, Genetic
drift, Selection, Migration.and Mutation.Genetic diversity in natural forests. Natural and induced penetic
diversily in forest trée 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: [locumentation and evaluation.Climate ehange and forest genetic diversity.

i
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Conservation Of Forest Genetie Diversity: i sineand eirca sitemeonservation; Protected areas, Biosphers
reserves, Mational parks, Santuaries, gene reserve forest and Community reserves . Ex Sise Conservation:
gene banks, Cryopreservation. Targeted Species-Based ApproachIntellectual propenty rights. The
Biological Diversity Act, 2002, Quarantine faws and FGR exchange, Conservation 2ffarts in India and

worldwide. International conservation bodies: FAD, IUFRO, CIFOR, ITUCN and WWF,

Practical

Visits and survey ol forests biodiversity within their nstural habitat. Measurement of forest bielogical
diversity. FGR analysis of Matural stands in nearby forest aren,

Suggested Readings

FAO. 1985. Forest Tree Improvement, FAO Publ,

Faulkner B, 1975, Seed Chohard Forestry Commission BullNe.34.

Fins L, Friedman ST & Brotschol ¥, 1992, Hodbook of Owantitative Forest Geneties

Kluwer,

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

Ehosla PK, 1981, Advanees i Foresr Genetics, Ambika Publ, New Delhi.

Mahmut Caliskan. 2012 Gewnentics Diviersite i Plams, In Tech Publishers.

Mahmut Caliskan. 2012, The Madecwlar Basis of Ploms Genetics Diversity. In Tech Publishers

Mindal AK & Gibson GL. {(Eds.). 1997, Forext Generics and Tree Breeding. CRS.

Padmini Sudarsana, Madhogiri Nageswara-Rao and Jaya B, Songji. 2012, Tropiea! Forest, A free online
edition of this book is available at wiw. intechopen. com

Surendran €, Sehpgal RN & Parmathama M. (Eds). 2003, A Texw Hook of Forest Tree
Brveding. [CAR.

Wright I'W. 1976 fntroduction ia Forest Genetics. Academic Press,

Zobel B) & Talber ). 1984, Applied Forest Tree Improvemenr. John Wiley & Sons.

Zobel BJ, Wyk GV.& Stahl P. 1987, Grawing Exarie Faresis. John Wiley & Sons.

SEMESTER- 1V

This semestar will have following training programmes,

1. Field Training { Attachment with State Forest Department for anatysis of FGHR & its
distribution)

& i /
Specialization: Forest Genetic Resources (FGR) \ :IN/\\"J:?
N
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Learn to make FGR Inventory. Analysis of Provenance Variation. [dentification of self and cross
pollinating forest trees and its genetic diversity pattern analysis. Genetie diversity status on the basis
of morphological markers. Population wise conservation priority zones of specific forest trée species.
Species wise adaptability in the natural forest stands. Identilication of plus tree and elite tree 2omes in
forest, Flowering and seeding pattern of forest. Seed dizpersal pattern and its influence on forest
genetic resources, ldentification of species wise seed production areas. Clone; seed, pollen and
specimen  colleetion.  [dentifving the Factors which are threal 1o Forest  genetic  diversity.
Characterization of Genetie Potential against changing elimate, Forest regencration status, Making
plans for longterm and short term tree improvement programmes.  Development of practical step

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

2. Industrial Training

Study the nature structure of Industrial Training and Business Organization: Raw material procurement
anhd processing: Production, Marketing and Economies at Wobd workshop and saw mills'wood seasoning
and preservation treatment unitsPulp and Paper Industries’ Katha making industry? Resin, Turpentine.
Gums, Tendupatta, Chironji Industry: Herbal Pharmacies and other wood product industries.

3. Computational skills.

[ntroduction (o compoters and personal computers. basic concepts (H/W., 5, Input & Ontput Devices)
operating system(Introductionef open source and closed source), DOS and Windows KPR,
introduction of programming languages, BASIC languages concepts basic and programiming techniques,
WS Office, Win Word, Excel, Power Point, MS Access.Introduction of Statistical & Remole sensing
softwares, Introduction 1o Multi-Media and its application. Introduction to Internet.

4. Student Report
B.FOREST MANAGEMENT
PAPER 1. FOREST RESOURCE ANALYSIS CRA (3+1)
Ohjective

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

Theory

Forest resources: wood prodoce and nen-wood produce; Raw materials of forest origin for

industries. vie: paper and pulp; plywood and board, saw  mills, fummiture making, packing
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case, match splints, toys ete,

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

Animal products from  forest - dac, honey, silk, fur, skins, tusks eic, Dependency of
villagers! tribal on forest resources for different livelihood options.

Mature, scope and importance of forest resources in repional & national economy, nature,
role and functions of forest based industries; reasons for resowce degradation, Causes of
low productivity of forest resources, remedial stratepies. Trends in the production of

imporiant forest resources (woed and pon-wood products). Government policies on forest
resources,

Appraaches fo  achievements undet five year plans. Management strategics for  improved
production and consumption of forest resources.

Practical
Identification, nature and properties of different wood and non-wood forest resources. Techniquesd:

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

Suggested Readings
Agricultural Production and Resouwrce Use. Oxford Univ. Press,

Bamoul W | & Oates WE. 1973, The Theory of Envirormenial Policy.

FAQ 1986, Guidelines to Project Evaluation Natra) Publ,

FAQI98Y,  Tropical  Forest'  Resowrces  Awsessment  Project {(In the

Framework of  Gems).Forest  Resowrces of  Tropical  AfricaPart &

I, Regiomal Svnthesis.

Rerr  JM, Marothia DEK, Singh K, Ramaswamy C & Bentley WR. 1997,
Natwral Resowee Econamis- Theory and Application in imdia. Oxford &1BH.

Makchaw JP &Maleolm LR. 1986, Ecomomics of Trapical Farm Management. Cambridge
Univ. Press.Mautivalle. 1988 .New Delhi 2007

Prentice Hall. Busby RIN. 1981, fevesimeni Appraisal in Foresiry. Foresiry  Commision
Resaarch Station, Surveys,

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

Sharma LC, 1980, Forest Economics - Principles and Applications, MatrajPubl..
Tewari, D D. 2008 Management of Mon Timber Forest Product Resources of India: An Analysis

of Forest Development Corporations

Upton M Farest Economics - Principles and Applications Natraj Pabl., 1976, M
"]\ ™ox
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PAPER 11 PRODUCTION MANAGEMENT IN NURSERY AND PLANTATION
FORESTRY CR.4 (3+1)

Objective

To develop understanding and management skills of the students in respect of commercial nursery
praduction and plantation forestry,

Theory

Inroduction  to production  theory,  Production:  goncepts,  Resource-Product  Relationship,
Iypes and  Kinds of Production Functions, Principles of resource  allocation  in
nursery  production, Resource combination and cost  minimization:: Resource allocation: and
entérprise combimation Derivation of cost andsupply functions from preduction funetions, Managing risk
and uneertainly in nursery and plantation forestry.

Planning and buodgeting techniques applicd in numsery  production and  plamation  forestry.
Record book keeping system. Inceme and cash flow analysis.Principles of financial analvsis, Investment
analysis in plantation forestry, Determination of sptimun rotation period,

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

Practical
Exercises on marginal analysis in nursery production, Excreises on investment analysis. Exercises on
matketing channels, costs, margin and price spread for different nuesery and plantation ¢rops.

Supgpested Readings,

Bushy  RIN.I9&LDmvestment  Appraisal  in Fowestry Forestry  Commision  Research
Stalion, Surveys.

FAD |986.Guidelines 1o Project Evaluation, Natraj Puhil.

FAQ. 1981. Tropieal Forest Resources Assessment  Project (The Framework of Gemsh
Forest Resources of Tropical Africa Pant | &1 Regional Synthesis.

Makchau JF Makeham and LR Maleolm.Economy of Tropical Farm Management! Cambride University
Press.

Mautiyal JC. 1988, Forest Econpmics < Principles and Applieatfons. Natea) Publ,

Ransit swapan Kumar. 2007, Foresi Resowrce Managemen., Todays and Tomarrow printers and
publishers New. Delhi.

Sharma LC. 1980, Farest Ecorontics - Principles and Applications. Natraj Publ.

Netural Resouree Economise Theory and Application in ndia. Oxford £18H.

Makehau JP - & Maleolm LR, 1986, Eeonomics of Fropical Farm Managemer, Cambridge

Uhiiv: Press
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PAPER 11, FINANCE AND MARKETING MANAGEMENT OF FOREST
RESOURCESCR.4 (3+1)

Objective
To develop understanding of students sbout financial and marketing  management tools a8
applied in forest resourees.

Theory

Finance- definition, aims and objective; Goals of financial manngement, -organization of
finance:  in business  firms;  Working  eapital  management;  need,  conceptss  and
sburces  of working  capital.Gross and  net  working  capital:  factors  influencing  working
capital requirements.lmportance and preparation of Financial Statements, Balance Sheet and Profit and
Loss accounts. Sources of long term finance. Purpose and essentials of  budgeting, fmportant
components of budget, preparation of budgets,

Markei=concept, components and classification. Demand and supply and Factors affecting  the market.
Simple market model and price determination. Market structure, conduct and  performance. Market
integration-meaning, types and effects of market inmtegration Marketing ‘cost. margin and price spread-
concepls and applications,  Marketing efficiency-  definition. [PRs and their implications in
Forestry. Marketing of wood andnon-wood forest praducts.

Practical

Library review of studies in marketing and trade of national and international timber and non timber forest
products, Analysis of price and market data of Forestry produces.Exercises on analysis of demand and
supply of important forest products. Exerciscs on marketing channels, costs, marging and price - spread
of impaortant Torest products.Case studics based on visits to selected markers, marketing institutions and

forest based industries.

Supgested Readings

Busby RIN. 1981, Jwvestment Appraisal  in Foressry.  Forestry  Comimission  Research
Station, Survieys:

Fa 1980, Guicedines 1o Profect Evaluaion NatrajFubl,

FAQ, 981 Tropical Forest  Resources  Assessment  Project(ln the  Framework  of  Gems).
Farest Resowrces of Tropical Afvica Pan | & 2ResianaSvrthesi

Grebnar D, Betthing P. Siryj 2003 fntrodiction i foresioy and Neairal Resource. Elsvier Publisher,
LM, Kem, 1997, Natural Resource Economics-Theo iy aned Application in ndia, Oxford £1BH.

Joshi. 85, and T.R. Kapoor., 2001, Fundamental of farm business Managemery, Kalyani Publishees
Makehay JP & Malcolm LEAMG Economics of Tropical  Farm  Menogement. Cambridge
Univ, Press,

MNautival JC, 1988. Farest Evanommics, Principles and Applications; Natraj Publ.

Panda SC 2011, Farm management and Agriculiural Mavketing Kalvani Publishers,

PATAN
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Shanley Alan R P. 2001 Tapping the green Market: Management and Certtificatton af Non- Timber
Farest Products. Amazon.
Sharma LC. 1980, Forest Ecanomics -Principles and Applications;Natraj Publ,

WAL Lauscher, Introduction to forest Rewsource Economics.

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

Ohjective

Fo develop understanding and management skills of the student with special reference to tree farm
busincss management.

Theory

Tree Farm : concepis, present scenario, and business application, Relationship of farm sciences with other
sciences, Types of tree Farm in India, nature, scope and function of fanm business manggement. Principles
invalved in Tree farm management decision making. Law of diminishing retirns, substitution law, cost and
price principle, depreciation.Principles of farm planning and budpet ing. 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 projects like, nursery,
plantations Tcak, Eucalypws, Bamboo, Sissoo, and Terminalia, sericulture Farm  lakour and ity
problems.Labour efficiency measurement, work allocation, raising labour productivity, staff control, waork
progress charts. Farm capital and its problems, Farm machinery and its working principle, Field assessment
for species selection and growth analysis of tree in the furm.

Practical

Visit of agriculiural frm, plantations. Calculation of fertilizers and compost quantity in difforent 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,

Sugzested Readings:

Bamoul W1 &0ates WE. 1975, The Theory of Environmental Policy. Prentice Hall,
Busby RIN. [981. Investment Appraisal in Forestry, Forestry Commission Research Station, Surveys.
FAD 1986 Gaide lines to Profect Evaluarion. NatrajPubl

FAD, 1981 Tropical Forest Resources Assessment Project (In the Framework of Gems).
Forest Resources of Tropical Afica Part | & 2 RegionalSyrithesis.

Joshi. 55, and T.R. Kapoor., 2001, Fundamental of farm business Managemeni. Kalyani Publishers.

Een JM, MarothiaDK, Singh, K Ramaswamy,C&Bentley WE.1997, Natural Resource Economics-Theory
and Application in fndia, Oxford &1BH.

MakchaulP &Maloolm LE. 1986 Economies of Trapical Farm Memegement. Cambridge Univ. Press,
Nautiyal JC. 1988, Farest Economics - Principles amd ApplicationsNatraj Publ,
Fanda 8C 201 1. Farm management and Agricaltural Markeiing Ka Ivani Publishers
Sharma LC. [980. Forest Econvanics -Principles and Applications:Nateaj Publ.
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PAPER V. FOREST MANAGEMENT FOR ENVIRONMENT CONSERVATION Citd
(3+1)

Objective

Ta develop understanding and management skills of the studem with special reference to Environment

conservation

Theory

Definition; concept and principle of sustainable forest management. Problems in modem forest
management, 1TTO's  principles, Maontreal Process, SFM within the context of climate change.
Sustaipable energy and NTFP management, Sustainable harvesting. Gender sensitization in SFM,
Process flow for women involvement SFM.Concept of participatery development. Participatory
management and Key elements of processes for planning and implementation, monitoring and
evaluation.Concept of PRA &RRA techniguesd tools of PRA, Importance of PRA, problems in PRA,
REA applications. Watershed Management: Concept, Scope, importinee and Principles of watershed
management. Application of Remote sensing & GIS for sustainable forest management.Criteria and
Indigators of SFM, Bhopal India Process. CAMPA, JFM. Assistant natural regeneration, [orest
Certification. Concept of tree outside forest.

Practical

Practice of paricipatory rural appraisal technique.Preparation of micre plan for sustainable forest
management Resource survey and prepamation of resource map.Exercises on designing training  program
for sustainable forest management.Reading of watershed map: Region/Basin /Catchment/Watershed
préparation of classification chart. Writing news items, success stories, leaflets, and folders for the
SFM.Visual interpretation of imageries and preparation of land use land closs classification. Digitization of

raster data.

Sugpested Readings:

Bhattacharya, P et al. 2008, Joint Forest Mavagement fo frdia in 2 Vols. Today's and tomorrow

Printers and Publishers.

Lal 1.B. 201 1. Farm Management Classical Approgeh fo curvent fmperatives, Natraj Publication.

Meela Mukherjee, Participatory Appraisal of Natwral resourcés, Concept publishing company new Delhi,
Osmaoston, Managemeent of forest . International Book Distributors.

5.0 Gupta. dypects of sustainability of JFM. Bishen Singh Mahendrapal Singh.

Ben Rujkumar2012. Forest Mamagement and Sustainable Developmernt. Today's and tomorrow Printers
and Publishers.

Suresh Sachdeva,M.L.Mourya, Management coneepi praciices, Y. K. Publishers dori
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SEMESTER- 1V

This semester will have following training programmes.

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

Specialization: Forest management

Visit to modern forest nurseries, herbal gardens and watersheds, To study the medicinal
and aromatic plants: diversity, their conservation and domestication. Study the felling and
logging  operatioms, timber lots  and  industrially  important  produets.  Introduction  to
Working  Plan, data  peneration-enumeration and  volume/vield caleulation, Writing of
compartment  history files. Study the catchment area treatment plant and FIDA. Study the
Regeneration and  Management of regionally important forestry tree species. Laying out
sample plets, stump apalysis, preparation of loeal volume table and use of forestry field
equipments/ instruments, Visit to National Parks, Sanctusries and Bic-spherc  reserves.
Visit to ecologically degraded areas around cement plants, mined areas et and atudy
rehabilitation measures adopted.  Visit to plantation site and data collection for its  growth

pattern and feasibility.

2. Industrial Training

Study the nature structure of Industrial Training and Business Organization; Raw material procureinent
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, Tendupatla, Chironji Industry; Herbal Pharmacies and other wood product industrics,

3. Computational skills.

Introduction te computers and personal computers. basic concepts (H/W, S/W, Input & Output
Devices) operating system (Introduction ef open source and closed source), DOS and Windows XPI/7/8,
intraduction of programming languages, BASIC languages concepts basic and programming
techniques, M5 Office. Win Word, Excel, Power Point, MS Access.Introduction of Statistical &
Remote sensing softwares. Introduction to Multi-Media and its application. Introduction to Tntemet.

4. Student Project

e
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rrﬁlmp wiation of SGPA and CEPA

e UGE recommends the following praocedore m compuete the Samestor Grade Point
Average [SGFA) and Cumailatiee Grade Paint Smrags [ DERA):

L The 5GPA &5 the ratio of sam of the product of the number of credie with the grade
points seored by o stodent in all the courses mlien by a student and the sum of the
number of credsts of all the courses |||Il.'||.‘|'!.e|-lll|' iy & wfuichgor, e

ROPA (53] = T[C1 % Gi) J 0

whiere {i Iz the aumber of crediis of the ith conrse and 66 s the grade paint scored by the
stident in the ith course,

I The COPA Is also cabubated 0 the same mamner !:|!-\,|'|i: info accosnt all ihe courses

nndergone borp student cver 8l the pemesters of & programene, Lo

CGPA =TFICix 5] /T 0
W here S 18 the SGPA of the ith semester and Ci 15 the total number of credets s that s=mescer

il The SA aed CGEA shadl be orounded off te 2 decima! points -and repomed 1o the
transcrpis

Mustrstiom ol Com paats Lion ol SGPA and CEPA and Formal loe Teianscri plh
b Gompatotian oF SFA and G

IHustrarion for SGaPA

Course Crodit Grade letter Grade point | Credit Foing {Credit s Gesdes )
Course 1 3 A '8 [axa=24
Course £ 4 b= ¥ + 57 =E0
[ Laabiram 3 I ] H .-":- ] 35 h=1H |
[ Course+ E; Q 141 | X1 =30
Cauirge 5 [ 3 [ > L"i o s ]'
Coarss & |4 | ® & [4%h =24
(20 ' EED '
Thus, SGPA 5139/20 5695 — ) —
[ustration for CGPA
-|:|| [“-'.ngr] Cemesier 2 mrstrr k| .- ..'-:-f|11rer : | '-':em":.l"r_a "i_'mﬂl:cr & |
. Credit: &0 [ Credit:22 | Credit- 25 Crodik; 26 | Credit ; 26 Credit- 25
R SLPATH | BLPA- 5.6 SLPARD SGPAG3 SGPALED

Thus, CGPA= MIx624+ 2T xTH+ 25 x 564+ 26 x 60+ 26 x 63+ 25 x 8.0

L = 6.73

I Trarscript [ Format): Based on the above reconunencations on Letier grodes, grade peints and ;
SGIFA and CCPA, the HEDS miy issue the transcri o edel semester and & conselidated transerpl | ." o

clicating the perlormeaces o all semesiers , |L'
r;ﬂ:.f ,.-*J". [

-‘.I
i I

N =) I - .

R -~ % P ol

i \ g
- x I\\. - -_.': I. 1 'H.a
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