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TREE IMPROVEMENT
INTRODUCTION

Tree improvement YT #T STTATRTS 7O (Genetic quality) H FER 3 31 TTHAT 81 38 ST Gr +ff
STTAT 21 36 JfRAT § T TS § G998 YT 1 =197 T iR 3 STTelt NSl o Ui o forq Arn-fiar o &9 § 35T
AT A 2| FHHT & UH TSI T TG AT & ST AT o FAT S8t TRt & 3R T4 o1 foRiward sie
IS & g, FEA FT (better form) I AT 37 M 3 wf wherdrer 2

HATTARTRT (Genetics) Sfa fRT 31 T STRET & ST AR (heredity) TR fafererar (variation) T STeaR et
2

LA (Heredity) : I8 SRS il ol WTT-aT & €T § oo 21 I8 ST ofist 31 %' 1 oot &
Heifera 8, st e RISy T qepon § aee i @ e 2

farfrerar (Variation): T & S % saftral § %@ 3 BN € 37 [foeal(Variation) T ST €, tefd &l
% o STCTT-3TCTT STTHR B &, AT o ST oh 3hs S-SR TT B &, AT

T SAARTAT (Forest Genetics) : AT (forestry) 31 38 TIRAT S 9 el H SR (heredity) 3R fafererar
(variation) 3T STEI3 LT B

& TS (Tree Breeding) : I8 ISMA HATERIE, oA Safaq™ 3T

7
3ATTefeR g T o &l o ST GaR 3T Tefe T AR] T 2 .CIE %%
Tree Improvement: Sa9 (silviculture), I& FSH(tree breeding), 37 Clear bole Pest reststant
FF Fae 1 ATt o9 Seared el IS R qurEr H Gur [The 1
Silvicultural tool deals with the genetic makeup of trees]

AT (Heritability): I8 Toh HIRGIRT HIH & ST IS 3T STARIH 9? Clear bole with

o &Pl H ST foRa St 71 e Tt wee 7 st o ofter sATgeifen frerar

o IO 3 T H TRt TR Tretor ot et oh1 ST e 2

o ITIAIRTRAT (Heritability) 38 HHT & STel qe T 370 AraT-frar & frereft-S[erdt 2t 21 STaifirrar Fa
BHICTSIYeh fereroT &7 98 STUTT @ SiT HTTERTER e g R 8ra @, 7 foh watawefi et grl

o THO () g 1 & sl ¥ 317 2 "0" $a FaT & TR sampling population T et qaTaRviia iEdH &,
R inbreeding population ﬁqﬁgﬂﬁaﬁﬁﬁqﬁaﬁ?ﬁ%l S'FI%F]%N'ﬁ'cT, " wwmmﬁﬁm
fopelt arferoftar srTar % 3T e 2



,,,,, FORESTRY

STAITHRAT % JhT

(a) =TI 31 § AR (Broad sense heritability) — Sk farforerdt &7 et STFaifRTeR foreor & 17T % total

phenotypic variance £ Hﬂqﬂaﬁﬂﬁ%l

H? =

SIS

Broad sense heritability ST AT ATFE (i.e., 0.8 or 0.9) B @1 37 ® Toh areror farmrand W&Ia? Y
a1fereh gl 2ieft € o7t aiarefia shrent & | i 2t €1 afs =1 o 2, at 3eeht 37 © T wafaf
TS AT kT STcITereh T Ld &

(b) Narrow sense heritability —total phenotypic variance & fIT additive genetic variance =hT 4Tdl

h? =

SIS

Narrow sense beritability ST HIT fereh B9 W (@'@, 0.8310.9), I8 3Ttar & T character additive gene action
g Tt g 21 afe 7 o 2 = foresper T2t 2 sIgd & ik ST f5Ram gt 8

IMPORTANCE
o AT 319 a1 AIAT-FIAT o ST & AT o HrA1er3d sht Aot s & & Wd &, d¥ additive variance T
fewa wecaqul & sRiifer 19 ST uTdn {36 wrar-foar F, stremdt & ey e <
o I8 SRS faforeraretl st qafeRor-Uita fafaredrait (environmentally induced variations) & 3TeTT &t
% 7Eg AT 8| FHIAT, T J&T TS HIRIHH I[E F ¥ T8t 3rad Ich(elite) T&T (organism) T = &
T 2
»  Hybrid Vigour or Heterosis : §dTHI 3l 370 HTT-1UaT shl @1 H 2B Sl HhL FTAdT (Hybrid vigour) T STl
31 38 el ®Y ¥ Yaftia wocl § Ao §HT doh ST W ST Hehdl 8| Hehldl ohl 31=d: S5 (F-8=r) g0
QAT ST HohdT & F1Toh 35S ST H FASITaT ST fTeAsTdr i M T IdT 8] 3T ISi o FHI0T Heht

AT bl JHETT inbreeding depression shaeTTdl o

OTHER IMPORTANT TERMINOLOGY (FOR MCQ-BASED EXAMS)

Jehfeaeh &1 T Alleles FaT SITAT 2

e Homozygous : T Zygote &l Gametes 3 HeTdH & SHaT & S8 T0
T BId & 98 homozygote aT SITAT 2 39 zygote W fIahfGd St &I homozygous el SITdT &, 3TUid TT,
RR, tt|

o Heterozygous : T zygote Gl T¥=T Yo o JHERI (gamete) o HASH H ST & ST 13T U (SLUSTETH) (Tt)
(Rr) &1 ST &, 31 TH zygote U forenfrd s4fth hi SUSITSTTE el ST 2l

o Allcle : TR TR T T & TH [AeE] W o frelt S % TT ’T TT Tt '(T Tt

2 CGPSC | 2024 & 07223970423 b4 Hornbillclasses@gmail.com



3 VARIATIONS

faferer@r (Variation) fordlt semTfr # ame S aTet aftard-=iierdT st wefifd st & foras srefimes 31t wuree fafaemar
TMTHA &, 37T, T 3 STTHT-STCTT STHN o 81 o, AT o ST o 3 - TT 8 8, T

»  CAUSES OF VARIABILITY : SIEEAT H YREd-SiietdT fHrfeiiad sHron & 3ca=1 gid @: —

o« TUS W—WW&H@%% SM'T?[foothills v/s coastal areas |
o & USI ¥ INEA (mutation), SEUTAT (polyploidy), STIAIRTE for=re (genetic drift), STefdeh =&
(natural selection), 3id:JSH- 3{SHIG, AT JoTTedt (mating systems), - fafaerar (man-made

variations) 1Tf¢ & SRUT foifi= STTTTeR ST Bt 2

»  IMPORTANCE OF VARIATIONS (faforerar it wgea) : fafarerar (variations) @t 31ef @ foh wer &t afer ot rsmiferari
A Sd AT 6 T S-S ST o ST S T shl qehrieh Bl ©, AT Tk &1 ST o Gaedi |
3% genotypes 3 phenotypes H TN % HRUT STAT-THT F@d TG0 o ded UET BT 8, 31T
Dalbergia sissoo 3T Dalbergia latifolia & gt sht farfererar urg st 21

57 faforerareti & &4 famiw shie-udw wfly, el Al Torerm a1 /e, A fart fafre i @ s
foremrer srgaifives weme wem 2 €, s e aifeq fomwrett areft senf foerfea e & forg 3 smert & ==
Tehd 2

>  TYPES OF VARIATIONS

Y

Genaotypic or
Y Germinal
. variation
Phenotypic

(Somatogenic)

variation 4 y Y
Dominance Epistasis Additive
variance variance variance



INTRODUCTION OF
3 ExoTIcS

METHODS OF TREE IMPROVEMENTS

EXOTIC TREE BIOTECHNOLOGICAL
ELECTION HYBRIDIZATION
INTRODUCTION SELECTIO 0 INTERVENTION
To gain specific Because they have By Tissue Culture,
products / Quality, already adopted the By breeding Somatic hybridization,
i.e., Casuarina local environment etc.

fora=ft e (Exotic plants) 3 dYe 3T SSTTTcRIT T Wafifa ahtd & ST forelt foreier &t 2 afeferfoss o o ot framet 21 €,
Sifeen g % 3= W W ST T 8| §7 el Bl ST IThT ST FRINarAT (unique characteristics), aesthetic
appeal IT T TR Foot % foTe ST ST 2, 37t THTa 3ot Jawr # ferdefi(Exotic) 81 Sifeh, samarieer sewat
% fore, ek foraeft ot fereft foraeft 3w & foreft wrmifar bt afterr 39 3 w0  wivanfire foram Stma 1

FACTORS GOVERNING THE INTRODUCTION OF EXOTICS

e Economic importance (3T &)

e Invasive potential : 37k STTSRTHE ToIehT®l (aggressive growth), STehfeh fRTsRTRET AT STHTIET AT et 31X A
AT o STES B T &HAT 3¢ Toh I TATIYQ B % ST& ST AT FRIAUT AT q¥ehet siTaT 81 e I
et Tfeferfersh o ot SR T S8 o 34 €, St farforerdT bt @ o & ST anffearfass steqer daT i 8

e Management challenges [Requirement of Technical skill] & ST [qefrTeh! HIRTeT hl STTETAHAT]

e Availability of fund
o Aesthetic value : 3TEET 3Tt farfRTe forRIoeTaAl o foTQ <A1 STTaT €, S b Sftefd et ST o 4 striking

growth i foriyam | éa'l"'l'l'-ﬁ, qrehi 3T ﬂfl'q'fUT giESHTRT § enhance visual appeal éafm AR T
SR foRT ST &

ADVANTAGES OF EXOTICS

o foeft yemfom worer o o= Wﬁ%ﬁﬂ'{ﬁgﬁ saferes faferer faesped (Provide a much wider choice
of species) Y& el &, ORIV STeT 1§ UFh Taxi STl T&1 aid! 8
o R& D Torell Ush ar ohT g QT G WTAT fofaAT ST Wehdl & I ST fofal S w2



6 SEED ORCHARD

T o1 Sel 7 3cp¥ 947 (Elite tree) i 989 L d &, A G I TSI AT T AT & A § Qllh sior
ST (seed orchard) TTTUd fohaT ST He - (a) 3= UTET ATt SIS (high-grade seeds) 3t Fafia It aate smqfd
T FET (b) &I TS T Hdeh Had Hl ol @lq A, (c) WiorsT 3 ITA o fTg SATTERTeR w@ret
HTET (4) HEAYV! &7 SSTTCRIT T Ex-situ ST

TE &1 A (Clone), 3132 (Ortet), THE (Ramet), Teaifei o1 f&rar (Sibling or Sib), TSI (Progeny), Hftredt (Family)
AT S8 T Weaq0! IeaTael! 1 TN FId 8| JAAT, TH T i JE F § T8, T 37 AMETCTdl Hl GHET
ST 2

e Clone : % U ¥ 3Tifieh YoM ¥ Cutting, Budding,
grafting, tissue fo¥g sheet sifferesh sfisT o ATy & 9TH

AT I A HET ST 2| Tl o Tt drer a@aﬁaﬁmﬁ Clone meansagoeast‘;poef
U Bl g
o Ortet : 7o UteT Fore® T A fehrett T 2
. Ramet:ﬁaﬁﬁ@aﬂmﬁﬁﬁwﬁﬂﬁ%ﬁwm|a§ ORTET
AT 9 | 7t 9 % A et 2 ¥(
o  Family : fiere @ wsiftrd SiiHIeTsd 1 Uk &g RAMET

e SIB or Sibling : U Yree for@ent 37ef WTE A1 sIe AT 21 Hided WS- o ATell-Uar § & Tk G gran & ol
oTS-sTe=t # ATaT-far gt g9 B 8
e Progeny : et Ul & sl AT SRS

DEFINITION

o N 3TN (Seed orchard) 37T T UK SEAX J&fi T Teh J&RIYU &, ST T pollen dilution zone & 3T Bl &
3N seed cropﬁw,wﬁwwﬁﬂw%mwmﬁmﬁmﬁl

o  Seed orchard T 31 & U VAT & T&T & HAITEY AT ST Tonfyd i weifr e sma &, arfs sisr
SEATEH AT J& TS o IeTal o foTU Tereh Turart aret <ffsf ST fort ST &

TYPES (9%TX)

= QU At o TR o TR W)

1. Clonal seed orchard (CSO)
2. Seedling seed orchard (SSO)
3. Extensive seedling seed orchard (ESSO)



ST | ST T TS I SATIARI HSR ohT FHHT o HIL0T, T ThT i foehidd it o foTQ SR ST Foh ST
=1 ATfer A TH | I ATet & 1 9 T T THR-TER 7R IcdTE H9 B Tk, ST STodt ST 3edT Rl 3T
AT farfereram st e Y, Fore@ T et ST eata & o1 SeaTe foham ST Hehl 3 981 S=df JeTaR A, hie 31R
ﬁﬁ%wﬁruﬁfrﬁﬁaﬁwﬁmwﬁw T a1 21 Tissue culture techniques %%ﬁﬁﬁmﬁrwﬁ%
S YT U ST L ShifarehT Tiae o T 21

Vegetative propagation ]
I

| Macro-propagation | | Micro-propagation |
. J v
Cutting T

Budding
Grafting

Tissue culture

Air layering

Root sucker

TISSUE CULTURE : WATE SRITToRT, Jncieh, AT 31T <l 3 forgt Teanfal ol 31feer o1t Freifra warferofier aftfearfomt o feram
ST Rl

@ | Tissue sample scraped
from parent plant

®| Tissue sample placed in ©| Samples develop into tiny @ | Plantlets planted into
agar growth medium plantlets compost

containing nutrients and

auxins

IMPORTANCE OF MICRO-PROPAGATION / TISSUE CULTURE TECHNIQUES
o TH DI H TN 3N ol G T UG SIS ST H FA hi HETT FoRAT ST Thell 8
o BRYTYNH IS F R oI 0 (Rapid and Iarge-scale)WWW‘;WHW%l
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ROTATION (37¢H)

rotation I7 JTeA/3cqTe 371 I8 GHY 37afe @ S 97 BHA 3797 37~ &
T AR AT 2T (final felling) T Al 81 98 vIsel 4 8, T8 39 G0 F1
379fY 2 e U] %) BH ! TIqT &Y G g o771 a1 2

Rotation period
Regeneration » Finalfilling

The number of years fixed by the working plan between its
regeneration and the final felling of a crop [Brasnett].

The rotation or Production period is the interval of time between the
formation of a young crop by seeding, planting, or other means and
its final harvesting [Osmaston].

Rotation age is the age of trees or crops at which when they are felled,
objects of management, for the time being, are best served [Knuchel].
Rotation is the period which elapses between the formation of wood
and the time when it is finally cut over [Jerram].

IMPORTANCE OF ROTATION (37Tdd %7 H&cd)

o U F R H frEfa ¥ fag Wewm(eTadT) safy ww weeye
IYHTOT § — TS el YT (3ATac) Srafer Bl Ug ST &) ot & @eha
2

o TIORM(SATE) AT a1 hl AHS! Al IUS, ATHIET, TSI ol farfer 3T
AT il ScaTERAT S T el 2

e IE I FHMAI o AT Aga FISHT S TR TS o Fmior § werar Jem
EZGIN]

o TG YOIl ¥ URETIfar sierft, aifer aeft ST € fof et hrem 2, S
AT & H ToheHT AT H et et & SR Fopaft ATt o ST 3 ATt
HET R

o T 3O JERIIUN & IeWAT oh STTAR UM (3T ST T T ohe &,
e, TRV ST AT ATk 329 o o)

LIMITATIONS (HTHT)

o HHW I IIE T site (&) T TOTET SR SIS o STHT SGerd! 2

o 3HN UNYFS UST HI BISAT IMHA ¢, FITh FB FId FaeH (tending
operations) % IO W T AW AT (exploitable) TR T T&I g
aTa

‘ Chapter Outline

4.1

4.2

4.3

4.4
4.5

Rotation

# Definition

* Importance.

F Limitations/
Disadvantages

Types of Rotation.

& Physical rotation

# Ssilvicultural rotation

# Technical rotation

£ Maximum volume
prod"

* Highest Gross
revenue

& Economic rotation

Length of rotation

Choice of rotation

Modifying rotation

length (Class)



IMPORTANT
\ 6 TERMINOLOGY

GROWING STOCK (& ffer)

Growing Stock (31 Ffer) foreft Siet am 3wk foreft farfRTe wiT o 3 amet e
ST ol et AT T ANT (ST AT HATH) 2, TSI breast height (3781 34T3)
(Eefte) W =T ues i 7 ¥ stferes ST 21

Figure : Growing stock also known as Forest Capital

growing stock (3 ffer) it sTarermom Adey 8, 37T SHY IS AT A L Tha
& ST 7 e, e Toreft o ol ot o wete ot areqedt ot it &t afea 2
TART T 8, S o Voo T SHNT 363 AT RSl o IcdTe &, df 81
Faet fafiTe = & vel it fimdt e € (fafsre Sisfrum & o) afs gam s=
TeU o 3IeT 1A RG] SR HERT &, A &9 growing stock (37 e #
S % S SR frTa SR S @ & ge et U, geanie
(AT , V9, Uit &S, AT SIS AT WA Bt 2l

IMPORTANCE OF GROWING STOCK (I3-ffer & wgea)

I GHETEET & T SUT o forg Tsdier Hifaet i iR w1 faskf w0 &
T growing stock (I ffer) T TUI-EHT WX AT ST 2

o T o I H I TS T 2, (i) STl o 376t STASY AhST o ST ohi TTUHT i H, (ii) TAHH H a1 o il el
ST 3T HTale ReerahaoT 3T &7t J1d G H, (iii) 31 1 7d (tangible) ST T 1 L H| 366 o THIVH, FHleiT

Chapter Outline

6.1 Growing stock
6.2 Age class & Age Gradation

6.3 Normal Forest

& ST gaT STEEAEt o et (2.5 ¥ 3 forfer o el e weiten) &1 e 1 meg fireri
® T HIEE HT ICAEEHAT, TSTIT shl ETT S EHI HISIET o HHTEHT oh 7T oh SR H SRR J&H LT &l
o T BHN SHTA T STaTy Tiad ST et aTiHT o STHTE T ST i H Wt SR 7ag T 2
e I ST W I silvicultural operations 3 THTaT o i s 7 +ft gART Heg FaT 2

o U YR, STl o SITeX The! shi SUCTSEIAT o STTA o SATeheT o [oTT ST o TeX growing stock (I Ffer) T 31Tehet

SATEYIH Bl
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HEIGHT
3 MEASUREMENT

T e T T T T T T T T e T T T e T T T e e T T e e T T e T T T e T T T e e T T e e T T e e T T e T T TR T T e R MW

BASIC TERMINOLOGY (3t sreararett)

P TREE HEIGHT (U &t F=ms) : sifift &R (ground level) & 37uroft
L % T (tip of the leading shoot) T HTeft T@T i Hff (the straight-
line distance) Ug I FTS Faad] 2|
» CROWN POINT (e o) : Sfifera a1 7 s s|m aret veel q%e
s Reafa g %Fg; (crown Point) FgaTTdt 2
» BOLE HEIGHT (Yeres &Y $=Im8) : STt X (ground level) 3T
uFe fog (crown point) % = i gt wew I FE (BOLE
HEIGHT) Sgard! |
e  Commercial bole height : TEFT (bole) 3l T o€ FHaTE Brell 2
T S7eTS e TRt ST T 39T o foTe 3 a2

e  Standard Timber Bole Height : STHIM % &R & bole sl ST 39
oig ok et BTet shi Sl =418 20 Tt (ST SRt oh HIHed H) 1
10 ot (@'Iﬁ % fotw) 2IaT 81 Standard Timber Bole Height
FHEAT 2

» CROWN LENGTH: ﬁg%ﬂiﬁ? (crown) % 3= ﬁ’r’g (tip to the point)
éﬁwaﬁwsﬁmg?m%a crown point%ﬁﬂ?[‘cﬁi'@Ta?
7eg i FeAtet gff CROWN LENGTH #eard 2|

Crown point /
Lowest green /

Branch

Bole height

Crown height

Figure 3.2 :
Figure 3.1 : Various terminology Horizontal crown

projection

Chapter Outline

3.1 Basic Terminology
3.2 Height measurement
methods
=>Qcular
=> Non-Instrumental
=>Instrumental
3.3 Case studies
3.4 Source of errors in

height measurement
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VOLUME
> MEASUREMENT

T e T T T T T T T T e T T T e T T T e e T T e e T T e T T T e T T T e e T T e e T T e e T T e T T TR T T e R MW

3T T 370 T STEAT (targeted chapter) T Ugad & ST Fmfetfad Su-fwehi & qad STTaa- =T WX <= il & —
®*  Volume calculation of both (TR 3T AT ST TR % TS &) — i 5T 3R @ gu vl oy
®  Volume measurement of 3¢ gl o &1 (fuelwood stocks) T billets % ST T AT A H
" Volume table (ST dTfetert & fmior o)

®  Related terminology

VOLUME CALCULATION (3TIq sl TTUT)

Volume Measurement

' . !

Felled trees Standing trees Stacked small wood

| !

e Ocular estimation

e Smalian formula

e Direct methods : Standard
e Huber formula

section, Grey's taper-line, and Xylometric method
e Newton formula

graphical method. Specific gravity method

e Quarter girth formula

) e Indirect methods : Volume Photographic method
e Small end diameter

Table, Volume equation, and
instrumental methods.

VOLUME MEASUREMENT OF FELLED TREES (7R T Ui % STRIGH 31 HTIH &)

ST Sl 7 S © o iR g log @3@) T SR ST T 31135% % B TR § — Cylindrical(é?l’—!'lﬁl?l'{), Paraboloid, Cone, or
Neiloid, 37 378 AT % R ST 7T foRe faam ST R, stocked (Eifea) fomam ST @erar 21

Point of The volume of a frustum

SN Method . Applicability Remarks

measurement of solid

S+ S,
81— = T X | | For solids of

L | Smatian’s formula \32 Paraboloid Only ends diameter

(. l = Log length are required.

! shape.
S = Cross-section area
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TREE’S GROWTH
8 DETERMINATION

T e T T T T T T T T e T T T e T T T e e T T e e T T e T T T e T T T e e T T e e T T e e T T e T T TR T T e R MW

et Y g k1 37 R ITRT AR TG, ST, A1 S AT o6 T T e T safere a7 7at sqent S7eae il —

Tree growth
measurement

Growth or
increment ?

Determining

growth in trees

\i

3. Increment borings

With the help of -
Annual rings Wlthogt Annual
i i rings
i 1. Definition i ‘
i 2. Types ? S —. b I — .
i 3. Relationship b/w CAl i E 1. Stump Ana]ysis E gmmmemme—— .' ...........
:\ and MAI S ) : 2. Stem Analysis : E Periodic
- -t i : i measurement

afg AINCREMENT) 3R afg %

. Increment (ﬂ%&’) - 3G T 319 B, T e fafera omamater & o ufdey (girth), M (diameter), JTIRT & (basal
area), 79ITg 311 U % I H (5|

" Types (Y&W) : Current annual increment (AT AT ?{%) (CAI), Mean annual increment (37 aTfes Eﬁ;’)
(MALI), Periodic annual increment (3TTafersh aTfier gfg) (PAI)

. Increment percentage (Tj_f@ Hﬁ?ﬁ) 1 Teh faf3re srafty & o = diameter, SHA & basal area, JT ﬁ?'s’ e IDE]
(volume) & 37&rd aTfiehs gfg TamTa § Sah T ST &, ST fof [eTd & fopam T 2

EEey

1.  Pressler’s formula Where
) . 200 D-d d = Initial diameter
*  Diameter increment % (P) = — X 7
D = end diameter
200 V-v _
*  Volume increment % (P)=— X —— n = number of years
V+v

2. Compound interest formula™ v = Initial volume

V = Volume after n year

p\'/n
*  Diameter increment % (P) = 100 ( 7 ) -1 n = number of years
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REMOTE SENSING
12 [ INTRODUCTION ]

[ A e o A R R T o e o A

Remote sensing (5T liié?ﬂ) FeanifEm Sushon S ST, oS, radio frequency receiver, T8N Toreen aife <t weg @ fomm foreft
“fifcrer woreh o foRElt 9 % @ 01T (some property) 3 ST § ST STH T i T qoh1eh 2

REMOTE SENSING & YR

P ST F G SATUR U STRT0T

®  Active remote sensing (‘eﬁﬁeraawéa?) WMWﬁmﬁwﬁam%,ﬁﬂwmﬁam%@ﬁgémﬁ
T fersIuoT ek 183 o ST H SR ohgT hLd 2l JSTEWN o feTt RADAR, LiDAR 3T SONAR 271fe &

° Passive remote sensing(ﬁm f(ﬁ?ﬁﬁ?ﬂ) ﬁmw,%mﬁaﬁnﬂaaﬂmwm%mm
ST T IS TEI L €, sk A& T T T o FoIT G2 o FehTT ST orwiet foferor S STehfrer Siit @il o

PASSIVE SENSING
ACTIVE SENSING Energy Source
: i Remote Sensor emitting an : A i Remote Sensor collecting Red,
IA energy source and detecting & Green, Blue, NIR spectrum

response off crop

P Based on platform

®  Ground borne platform : platform kT ITART tcf%ﬁ T Frefe T foRaT STTaT 2
®  Aecrial or airborne remote sensing : oy A, ECIH EEER garﬁ, @’«r 1fe =T ITNT Hah|
®  Space remote sensing — SUIE-STITRA THT T STANT ek 18, LANDSAT

> ﬁgﬁ WW (electromagnetic spectrum) o &I o 3T U TR0t

®  Optical remote sensing

®  Microwave remote sensing
® [nfra-red remote sensing

®  Thermal remote sensing

° LiDAR

® SONAR
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f Objectives
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SURVEYING
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¥ % INTRODUCTION

HAET (Surveying) I8 FaT & S&eh ST et 3h1 wde T iy It sht ATfersh
fearfcrart a1 frrerieor foram Sfrem 21 @ gl & ofter 1 &fast g (horizontal
distances) ATt SITeft 2 3 forelt ST SH R T TarRTT G foRa ST & (39 e
H U7 hae Siferst arae H fore ST ]

*  Leveling ed ot wag W fafir foigatl i wmver eatern g0 (vertical

distances) =1 fuffta #3 fit et 21 T, levelling T Haet FHeater
Trde J 919 o STt R

NEED, OBJECTIVES & SCOPE OF SURVEYING IN FORESTRY

HAE (Surveying) 3R AHRA (Map) 934 Ueh o &Faf shi FUal, Jefed 31
SR o ToTT Hecaqul IUshor 8| Tk o AT hl ST AT &rl o
T ST BT 8; o sht wrredl st Fafga s siy/an si=en e 8; felling
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37T weli T TET AT BT & ST ST g7t & weifra fafie o e & T
STH AT BT 2

e I & T Uk TIWTHIdh UM (topographic map) TFR FET ST 36
&1 o URTel, |feA, e, ST a7 Tt R qwiiar 2

o o, sciter 3TTfE <t HHTRAT Sl ST ST Uk shetged WM (cadastral
map) IR FH % fou)

o TqUT, Tk, T Tele e dIT HEAT|"

o fafir wrrier, ST Tel SR Sutsy STt |idr S Afe, et erfe
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Basic terminology

& Offset, its type, Number &
Length.

Equipment used in Chain survey

Procedure
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Advantages & Disadvantages of
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CHAIN SURVEY

[ 4.1 N TY

Chain surveying it Ga&rr i = fafer & e et == i werar @
asr 719 & fou S € S g off vl a9 s 7@t foma Siran 1 ¥=t, 2
AT S Aok g i shl Tiehal bl Fifra ohea &

KXY rrincipLe
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3=t TE & gafssid (well-conditioned) &M =fET)

Offsets

Building

Main
/ Station
D A
.................................. Base Line

E Check line

Figure : A network of triangles
A CHAIN SURVEY IS RECOMMENDED WHEN
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7.1 Introduction
7.2 Related basic terminology
7.3 Levelling Instruments

& Dumpy level

7.4 Types of levelling Operations 'EN INTRODUCTION

¥ Simple levelling )
. . . LEVELLING Tedt &t wag w fafir feigeti it wmier Feater gfer (vertical

& Differential levelling < N =~

£ Flylevelling distances ) s frerieor s it shetl 21 ST, LEVELLING H, TT halet Hedier aet
T & foram smar 21

& Check levelling

& Pprofile levelling Object (33%)

*  Reciprocal levelling LEVELLING %l 32w qoalt o e wC a1 3as i ffere areqail o1 amier S

7.5 PYQs Summery Tt s i y-a@e it undulation Fraffa FwT2)

Importance(4gcd)

o STATIRN, ST, SRISi 3ATfe % foTw woret et o qern Teent, o, foms =l
31fS o T@or s feffe s & fore ush wm=er aEfes (contour map ) d&m
I

o TRl W fafir wecyel figal &t g altitudes ) fratfa et o gedt 41
gag o AT i fafir feigat & w1 gu st o1 S & forg)

o TorElt ulHISHT (W, Todl, RS Tt i) o Srgewd We I SATIEY TS qaR
AT ik ot o 1l o1 ST frerifia femam ST @eh)

o U INEM! T, A A R A b e % fag layout map @R
N

RELATED BASIC TERMINOLOGY

e Level line : line. foret +ft wodet Tag Tt fRerd @ i THAE W@ H7T ST 2

e Horizontal plane -3 ft T9deT ST THdCT HdE o TIIRET & T 2.

e Vertical Plane : foret +ft Seafer wam & ToRA aTet Gae i Heater guad
HET AT &

e  Datum line": This is an imaginary level line from which the vertical
distances of different points (above or below this line) are measured.
In India, the datum adopted for the Great Trigonometrical Survey
(GTS) is Karachi's mean sea level (MSL).

¢  Reduced level”

(RL) . ﬁr?Fﬁ 1%@; Eﬁ TORIZONTALLINE
SH @ o F AT
At gl i 34 foig
%l reduced level
(RL) e ST 7| fopeft
fsig =1 RL emTensh
SHUTTCHE B Wl & F11h foig S o o AT A=l &

a LEVEL LINE

VERTICAL -
LNE
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CONTOURING

IEEEY conTOUuR LINE

AT |qE (surface with) T S &d8 & @19 Nideoer W@l i Gl=d @l
c(ontour line) 3T 3aeT T el ST 21 38 GHH frgges wae et feigat
Y oA aTett v o w9 7 +ft aftarfi fopa S weRdr 21 3 & fow, 100
et i1 T 3fiTa AT @ Foh 58 L A feigatt s stree 100 Het @)

[_GROUND SURFACE

nm LEVEL SURFACE

HORIZONTAL
EQUIVALENT

Figure 11.1 : Contour interval and Horizontal equivalent

CONTOUR INTERVAL
forelt oft a1 shwTTe SHT=er T3t o sfie ol Sreater gt i gHied Sfatret shed
&1 A SfifSe wek At § 100 wiex, 98 wiex, 96 Hiew nfe it aviea et
It B Tt auree Sfate 2 Hiet 21 I8 aue fe w feft st 2:) the (i)
¥ 1 TR (STt Tae AT SAT), (i) AT ST THT, ST (ii)
TIACTUT ST ILYA| TS 337 o foIC HHi=ar ST ST I T BT B4 &, S
f% 0.25 tfier, 0.50 ey, 0.75 Hiex o1l weret & § g™ & forg wdies
ST T TR T 37 Bar 8, 4 o6 5 ey, 10 ey, 15 e anfal
HORIZONTAL EQUIVALENT

foreft «ff <1 I k1Sl o ofter oht &ifcrst gt =t &ifcrst woeher
(horizontal equivalent) &t smar 21 71 feer 72 el 712 fer
T T 5T o TR SEAdT 8l Tt SAHT oh 17T, HISL L@ Th-
T e B €, ST wTe gt o e 3 g At 2|
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R|tV|ka Pandey

Forestry Comprehensive
Course

Swastic Yaduvanshi

Forestry Comprehensive
Course

Vldyanshu I GETELE]

Forestry Comprehensive
Course + Test Series

Rohan Tiwari

Forestry Comprehensive
Course

Shashank Bhardwaj

Forestry Comprehensive
Course + Test Series

Ankan Bohra

Forestry Comprehensive
Course

Vineet Kumar

Forestry Comprehensive
Course

Jatin Babu S

Forestry Comprehensive
Course

Prachi Gupta

Forestry Comprehensive
Course

Raj Patoliya

Forestry Comprehensive
Course + Test Series

Gaurav Saharan

Test Series

Yash Singhal

Forestry Comprehensive
Course

Nitish Pratik

Forestry Comprehensive
Course

VAASANTHI P.

Test Series

Sourabh Kumar Jat

Forestry
Comprehensive Course

Ekam Singh

Forestry Comprehensive
Course + Test Series

Kunal Mishra

Forestry Comprehensive
Course

Forestry Comprehensive

Aman Gupta

Forestry Comprehensive
Course + Test Series

Sanket Adhao

Forestry Comprehensive
Course

Preeti Yadav

Forestry Comprehensive
Course

Nihal Chand

Forestry Comprehensive
Course + Test Series

Shashikumar S. L.

Forestry Comprehensive
Course

STR,

Dhino Purushothaman

Forestry Comprehensive
Course




Diwakar Swaroop

Forestry Comprehensive
Course

Rajesh Kumar

Forestry Comprehensive
Course

Krishna Chaitanya

Forestry Comprehensive
Course

Forestry Comprehensive
Course

Himanshu Dwivedi

Forestry Comprehensive
Course

Sumit Dhayal

Forestry Comprehensive
Course

Harveer Singh Jagarwar

Forestry Comprehensive
Course

Forestry Comprehensive
Course + Test Series

Sucheet Balkal

Forestry Comprehensive
Course

AIR J
P R Sarbajit

Forestry Comprehensive
Course

[/
Harshad Hinge

Test Series

Pawan K. Meena

Forestry Comprehensive
Course

Maharshi Kumar

Forestry Comprehensive

Course

Akash Kumar

Forestry Comprehensive
Course

Keshav Prasoon

Forestry Comprehensive
Course + Test Series

Nagabhushana S

Forestry Comprehensive
Course

Shewale Vyankatesh G.

Forestry Comprehensive
Course

Chandra Bhushan

Forestry Comprehensive
Course

Shubham Kanoujia

Forestry Comprehensive
Course + Test Series

Harsh Verma

Forestry Comprehensive
Course + Test Series

Gaugin Gyanendra Singh

Forestry Comprehensive
Course
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