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PREFACE

Survey of Porest Remurces of Rajgerh &nd Nahen Forest Divisions
wes taken wp during 1974475 and 1975-76 working se2sons to provide date
bése for the development of the forests end forest Industries. The
objectives of the survey were (1) to colleect inventory of forest remurces,
(11) to indicete areas avallable for reising plantetions, (111) to
estiméte the present requirement of wood for locel populstion angd
industries, {(iv} to carry out 2ccessibllity &nd cost studles end {v) to
Indicate the industrin]l possibilities for the Bres. The Wood resources
were to be 2ssessed division-wise within i 10% 2t 95% probebllity level,

The -report. presents the besic fRct sbout aref surveyed 2nd
the procedure 8dopted for inventory, both for fiecld wrk snd Fhoto-
interpretetion, Merket & Demend Investigetions, Cost Studies ond the
Data Processing, On the hasis of the informetion so collected, Smnucl
availdle cut of réw nSterial has been worked out &nd wood bl &nces arrived
at, TFinelly, conclusions heve been drawn Cbout the utilizetion of the
agallahl ¢ réw material,

In carrying out the survey wrk strict supervision has been
excraised, most modem equipments htve been used and specislly trainod
personnel heve been employed, It may be stated with the confldence thef
the result presented hereln possess-2 high degree of redliability,

It is hoped thet this report will be of considertble interest,
not only to the Himfc¢h2l Prodesh Forest Deptrtment ot whose reguest the
survey woTk hAs bem cerried out tut 8lso to plénners, 8dministrotors, &nd
the entrepreneurs who 1y be Interested in setting wp of wood based
industries in the reglon end the developmemt of the &rea aa a whole,

The Preinvestment Survey of Forest Rem urces 8cdmowledges
the herd wrk put in by members of the Northem Zone including S/Shri
T, Mulldck, AP, Duivedi.& V.P., Singh.

(C.L. Bhatia)
Chief Coordinator

Contents



(1)
SUMM AR,

Survey of Forest Résources of Rajgerh end Nehén Forest Divisions
was taken up during 1974-75 8nd 1975.78 vorking sefpond to provide data
besg for the development of the foresis and. forest Industries. The
objectives of the survey were (i} 1o oollect inventory of forest resources,
{1i) to indichte Areds availsble for raleing plantutlens, (iil) to
estimite the present requiremny ci viod fOr loc2l populdtisn ond
industries, (iv) to corry out fccessitility end cosh studles end (v) to
indicate tho industrifl possinviliilicn for the-ared, Tho wood resources
Wers to be &ssessed divislon.rise within + 10% et 95% probebility lovel.

2, . The total gepgrophicel &raa of Bojgarh fnd Nohon Forest Divisions is
2,80,012 ha, The lénd use p2iiem i the 3red wis studled with ths help

of 100% photo-interpretatlon. The fre? wider differmt lmnd uss clesses
a3 worked out by photo~infexrpretftion is.ludinmted bLelow

|-

Apaft ander differrot 1and use olAsacg
Lend Use closs ' Rejghrh Dim, Nahan Diwmn,
Ars0 in % af total Arest in % of totsl
12, 8rofa, k2, aref
1, Forested 0406 41,90 74824 65. 46
2. Non-forested
(1) Scrup 16220 9.79 2837 2. 4B
(11) Cultivetion 47624 2G,33 25277 2. 11
Including orchbrds
(111) Berren lend 5352 0.32 1076 0.92
(1v) Habhitation 34 0.0p 21y 0.19
(v) Water/river beds cto. 1219 0,73 5530 4,64
{(vi) OCressy lengd wFATL 1,81 2195 1.92
(v11) Photo-gop 2477 £:10 23555 2.08"
Tot2al Non-ibrested GHET £5.10 Toaar 54,54
Grand Totel (1 + 2) 1630 E e 114709 100%
3. Systomftic sfrpling whs efarigd Ul to esticste the prowing stock
for the fred, The growing sinuds vie sYudied for 1olloving forest . types
recognised for the-padcy :.- o
1. Chir
2, ¥Xail
5. Doodar
4, Mixed conifers

. lonifers mized with femperets herdwods
- 581

5
6
7. Ofks
8. Othors
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The area of theze forest tvpes
photo-intorpretalion serarabtely for

(i1)

DHvisions and 1s sgiven below:-

Area of different forest types in

Tavle No.2

was worked -out by 100%

Rajgarh and Hahan Forest

Rajgarh & Nahan Forest Divn.

§.No. Forest type ATes Of Rajgarh Area of Nghan
Torest DMivision Forest Division
(ra.) (ha.}
1. Chir 14824 5289
2. Xail £78 -
3. Ieodar 20357 -
4, Mixed conifers 612 -
5, Conifers mixed with
temperate hardwoods 11073 ABAD
6. bGal 13 21128
7. Oaks 19154 8566
8. Sal mixed with - 7305
hardwood
9. Others 20508 245026
Total 29450 TAR24
4'

Local volume table of Chir was prepared by felling more

than 200 trees in the area. The volume tables of other specles
waere adopted from similar areas. The total and per hectare

growing stock in each forest type for each division has been

worked out and is given in table noz. 3 & 4,

Table No.3

Distrivution of Growlng stock per hectare in Nahan Forest Divn.

Forest Type Area Jolunefha, Totgl volume 5.0.%
(ha.) (W) (000 mo)

Chir 5539 51,8283 P37 .67 g95.3

Conifers mixed 4830 37.706 182.497 14,2

with temperste

hardwoocds.

Sal 21188 154,208 3484 .061 4,7

Sal - with hard Fcials) £2C.319 873,750 8.8

wood.. .

Qaks BGE 97.162 84,142 23.6

Uthers 34526 42.143 1458.,029 7.5

Total 74824 82,408 6166.126 3.6
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(111)

Table No.4

Distribution of .Growing stock per hectare 1n.Rngé}h’Forg§t Divn.

Forest Type"

Volume/ha.  Total volume

Ares S.E.%
(ha')__ (m3) (000 &)
Chir 14824 _ 42,014 622,816 10.4
Kail 278 26.412 7.343 34.1
Deodar 2057 141.058 290.156 30.0
Mixed conifers 619" 122.836 761035 23.8
Conifers mixed 1973 93.726 1122.181 14.5
with temperate
hardwoods.
Sal 13 102,266 1,329 29.8
Oaks 19154 92,734 1776 .227 9.8
Otfers 20508 43, 240 886,766 12.3
Total 69426  €8.891 4782,853 5.9

5. The following annual yield of important species has also
been approximated on the basis of growing stock and increment.

Table No.S

dnnual Yield of importamt Specias

‘SiNot*~ Species - —

Yiecld in cubic meters

1. Chir 27450

2. Dsodar 2200

3. Mixed conifers

, (mainly fir & spruce) 1200

4, Qaks ‘45300

5.°= Sal 65700
6. The ‘totdl area avallable .for raising plantation his

also been worked out.

Such area Include poorly stocked

forests, scrub land, pasture and grass lands and barren land.
The area under these classes of lands works out as undeér:-

Teble No.6
ATea avallable for ralsing plantations

Land use class

. ——— — —

Poorly stocked foreésts

Scrub lands

‘Pasture and grass lands

Barren 1and

18,885 -

12,057

33,386
1,608
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(iv)

7. The present and future requirement of wood has been
approximated. The future projection has been made for the years
1981~and 1991. The present wood consumptlion and the projecte d
future demand work out gs under:-

Table No.?7

Summary of present wood consumption and projected future demznd

S.Nos. ©Specles A971=75 1981 1991
1. Chir 8303.30 r 21663.,.00 I,.'310:34.22
2. Deodar 1515.0 '4982,97 6380 .44
3. Sal 26350.60 6879 .47 11229.93
4, Others 6276.80 17440 .41 26689.00

Total 18726.60 50965.85 - 75333.59

8. The wood balancé have also been calculated for these
years..The wood balance for the years 1974-75, 1981 and 1991
are as under:-

Table No.8

Wood balances for the years 1974-75, 1981 and 1991

(In thousand m°)
S.No. B8pecles Years
1974~75 1981 N 1991
1. .Chir 19 & (=) &
2, "Deodar 2 (-)2 (-) 3
3. 3al B3 59 54
4, Others 39 28 19

9. The wood balances 1n respect of chir, decdar and other
coniferous species are just encugh to meet fhe present and future
requirement of local population and exlsting industries. If the
rrowing stock of these specles is not enriched by large scd e
plantation, 1t may not be possikle even to meet the future
requirements. It 1s, therefore, not feasible to plan any large

or small scale industrles based on the raw materlal of coniferousg
species.

10.—~The only species which may have substantial amount of wood
balance 1s sal.”The wood balance of this species for the years
1974-75, 1981 and 1991 works ocut to 63,000, 59,000 and 54,000
cubmlic metres respectively. The forests of #ls specles are
situated on comparatively easler slopes and therefore extraction
1s no problem. This specles, however, has its own silviculiral
problems. Begeneration of sal 1s not satisfactory in all the
areass—Therefore, artificlal method of regenerding the area may
sometime become un-avoldable. Thls specles 1s a very good

Contents



()

strictural timter and 1s widely used in the survey area as

well as in the adjolning areas of Haryana, Punjab, Uttar Pradesh
and Delhl ete. Some wood working units for manufacture of door,
wincow, Tfe&na , rafters etc. may be planned but since the sizes of
such products are not standarised it may not be feasible to
establish such units in the area.
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CHAPTER = 1
GENEREL THFORMATION OF THE SURVEY AREA

1. ILRLE,

The survey fref consistz of BAjgarh and Nahon Forest Divisions of
‘Sirmur District, Himech2l Pradesh,

. This survey 8ref here?fter Would be
referred to: 83 '2ref! in this roort,

Z, AREAL

The total geogrophledl &ren ong 8rea under dlfferent lend use
classes have been estimdted on the besis of 100 percent photo~interpretation,
The interpreted plotogripha for the erea were sent to 70 Field Pariy,
Sﬁrvey of Indifl Hr 'transferem.ce, p‘:eparation af l‘.'ﬂ-pﬂ end ezl culétion of
area, The totel geogrephlcd aren Az worked out by 70 Field Party,
Survey of Indit 1s given below :e

{a} Rajgerh - 1,65,703 e,
(1) Hehtn - 1,114,308 o,

Totel -~  2,80,012 ha._—

Land use prttem of the fret hRg heen atudied fnd the following
tarle indicttes the 9re® under different 1o

nd use clesses In Rajgerh &nd
Nahon Forest Divisions separescly,
Teahle No, 1
Lind use class - Rejgarh Diwn. Nahon Diwn,
frea in % of total Area in % of total
he., freig, ha, arct, .
1, Forested 62426 41,90 74824 65,46
2, Non-forested
(1) Scrub 16220 9.79 2837 2,48
(11) Cultlvetlorn 436824 26,53 25277 22,11
{(including orchard)
(111)  Bérren leng 552 0.32 1076 0aB4
(iv) Hebitetion 34 0.02 215 0.19
(v) Weber/river beds ete, 1213 0.73 5530 4.84
{vil) Ploto gmp 2477 2,10 2355 2.08
Total Non-forasted bk 58,10 39485 34,54
Grend Total 185703 100% 114309 100%
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3, LOCATTION:

——

—2-

The area lies in the outer Himalayan ranges and Shiwaliks between
77° 11 12% and 77° 49! 40" east longitude and between 207 220 0T amd

51° 1! 20" nort

h letitude,

The area 1s covered by the following quarter

inch and 1:50, 00 map sheets of Survey of India,

1) Quarter inch sheets 53/3 & F

ii) 1:50,000 map sheets
5% ¥/1,2,3,5,6,7,9,10,11, 14,15

4. PBOUMARICS:

The area is bounded
by the Tons rlver, dividing
south by Haryana and on the

Pradash.

on the north by Mahasu district, on the east
it from the territory of Uttar Pradesh, on the
vest by Solan and Simla Districts of Himachal

The area comprilses mainly of the catcment of the river Yamuma and

part of llarltanda and Gheghar.

5. GHINGY:

¥ogt of the geological formation of the area belongs to Siwaliks,

sub Himdlayan and Hmeleyan groups.

The sub Himalayan group comprises of

umet amarphosed Tartiery rocls and the Himalsyan group containg metanor-
nhosed formations of Pre-tertiary oge manging doun 4o #roplans., The
order of the super position of the formations exposed in the arza 1s es

follows:-

Sub Himalayan
group

Flioeene Lo
Pleistccene

Iower to
Middlae
Miocene

Iover
Mlocene

Recent &
S1b recent

Upper
Siwaliles

Lover
Siwaliks
(Jahan)

Kasauli
stage

or {Bansa
limestone?)
Dagshal
share.

A Luvium, flood, plain deposits
Torrace formatlons, grevels and
'dun'! deposits.

Boulder conglumer%te Pinjore
Sandatones, Sandrock and
pebhle bed.

Coarse to medium, micaceous sand
stones, reld-clays, calcarecus
penecontemporansous conglomerabe
snd pebble beds.

Frash water grey sandstone often

mlcacecus, minor clay intercalation usw
usu2lly of grey or violet colow

with fropmentary plant remasins.

Purple and green sandstones, bri
pink clay, pisolitic clay conzlo

ght

merates, lower part otcasicnslly

fosailiferous, Sandstones and
clays of brackish weter origin
with clay conglomerates and
gynseous nedubles,
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focene Subathu Red cleys and gandstones, olive
stage grey and green gplintery shales,
imparsl stent shelly . limestonea,
carbonaceous beds, thin bands of,
impure mumulitic shelly limestones,
ferruginous sandstones,

Himal ayan Pormocar- Krgl Basglc dykes and sills. Calcarcous

group poniferous sories ‘slatos ofton sheared., Dolomlitic
beds and limestones. Gritty slate
and' quartizites. Carbonaceous ghales
with quertz voins,

Carbonife- Tafra-lkrol Ldmestone- and alates.
rous,
serimé 'Ef gﬁedbega‘belimestona and

Deoban and Shall limestono and shales.
Jaunsear series

Devonian (Chandpur slates, schistose phyllite
and quartzite),

. Pre—cembrian Simla slatsa
Chall serles

Jutogh serles Boiieaugmge Quartzitas.

_Archaean Carboneceous schists and limestones,
Group .
Granites Grenites and Gneissose granite.
(Chor granites)
(Late Palacozolc
age?)

The area around Rajgarh is broken by normal feulting. Elainl and

Jutoz series are found oxposced In this area. These faults tend to be purallel
running in S4-NE direction,. Hlaini bods on the Herth oast of Chala gradually
became’ schistose. The denas llmestore: ends beyond Ghar Dhar. On tho north-
eastern slde of Chor granite the Jutog series mmd Chail series are typlcally
devaeloped. Deoban serles, conmsting mainly of massive limestone with same
inter-bedded shales, have & great thlckmess. At Chaur mourntaln, horn blends
schists and amphibolites oeccur. The posk of the mountain is 5647 metre
8.m.5,1., the highest on the borer of the area. It ls composed of a gnelssose~
gramte, which Ls suppdsed to be of late Pmlasozolc ago.

Subathy end Dagghgl rocks are common in area near Sarahsn, .Banethl
ebc. These mainly consists. of sand stonss, shales, conglomerates etec.
Iower arcas conslst of Slwplik formation. Those consisgt of alternate bands
of soft, coarse gralned, micaceous sand-stonee and pink or grey shales. Tho
Stwaltk formation 1a expoasd on gouth-west of tho main boundary fault.
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‘The Nghan rocks torminate near the nala to the east of Nobwala
and expose azain at the Ma.jhya.r-—td. Nadi sectlon, n north-east of faulormwala
Ihud, The. L;mgszr_ﬁuig,__:!,_ formations are divisable.into two conformabla
atages nemely Pin;or sand stane pebblo bed and the upper Boulder conglomerata
stage.

6. S0IL:

There.is a great variation in the soils of the area.: The lower
aroas, partlcula.rly Peonta valley. have deep alluvial soils. The soiis
in thlis valley arc sandy to sandynloam with high water table. In upper
aroas brown and podzol typo of soils usually occur. There is vide wvariastion
in the soll charachoristics in the hills. The texture 1s genorally sandy
loam to loam and claysy in pockets. The solls are shallow on stooper
slopes but. camparatively deeper on easy slopes. The solls are rich in
orzanie matter and nutrlents, oxcept those on ths oxposed and eroded sites,
The soils are gonerally acidic in nature sxcept those derived fram
lima-gtone.

Y

7. TOPOGRAFIY:

But for a small portlen of the area a&f Nahan Forest Division
conatituting Pacnta walley, the most part of the survey &rea 1s hilly,
The elevation ranges from about 500 metre to 3,650 metre. The highost
peek near tho berder of the arsa is Chur peak which 1s 3,647 motre in height.
The most of the hilly ranges run between east to west. The highest hill
range 19 in Chir dhar which forms the nerve centre of the hill ranges.
Most of the hill ranges orig:rina.te from this main hill, Therc ls nct work of
interlinked mowmtain ranges radiating fram Chur dhar peale, Fram Chur dhar
a spur called Aini Dhar rma towards the south, laker on, 1t tumns to the
east forming Haripur dhar. Haripur dher at Harlpur branches off into two
ronges called langra dhar and Dungi Bhungl dhar. The Lungra dhur runs
tovards cast and endg lnto Saln] river near Mimus., The Dungl Bhunzi dhar
with its branches separates Tons end Girl catchment.

Towards north and west wards thero ere obther dhars such as
Bathau %1 dhar, Thandi dhar ete. Sain dhar and Sarahen.Dhartl. dhar
are two important and independent ranges fo the aouth of the Girl river,
The- Dhertl dhar enters the arca at Sadna ghat and runs eastwards fram Saroga
to Banethi; Naweni, Jembae, Jaltak, Dhadhog, Rema Xausar, ¥algel and erds
neer Rajban, .Bs altibude varies frem 500 m to 1500°m. The northern
glopes drain into .Glri and the southern glope into DBata MHarkanda rivers.

.The other region conslsts of small hills and plain areas, The
valley which forms a maJor part of Nahan Fborest Ddvision 1s called
Kairda Dvm which 1s an extension of main Dehradun valley. This valley
nerrows down from-am.dst about 20 ¥e along Yamuna to about’ 600 motre *
near Knlar. X 1s gbout 2 Xm long fram Kolar to river Yamuna beyond Paonta
Sa.hib
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8, CLOUTH:

The climate 1s mostly montaine type. It varles from place to place
depending upox the, altitude, In higher hill rangaes the climate 1s mostly
temperate type, in middla areas, it is sub-tropical and in the lower region
1% is tropleal. The Chur dhar 1s under the snow for greater part of the
year. The Iowor areas, partlcularly Peonta valley, which.has the elavation
of about 600 m,, has tropical to sub-tropical climate.

The tomperature of the area varles mostly with clevation, This may
be’ camparatively lower in the higher hill renges., In Siwallk zohe tho days
are hot but the nivhts are comparatively coolor. Dust storms are cu'to
cammon in thils area particularly during summers. January 1s usually the
coldest month .of.the year, while temporsture upto 45°C. are raecorded in lower
ereas in June, Arems having clevation of 2000 motre and abovo raccive snow
fall dwinz this period, The mean.maximum tamperature during January may
‘ba around 10°C. The minimum temperatwre, however, may go below tho
freezing polnt., TFrost ie common throughout the area. The avarage ralnfall
In this area is 1700 mn, varying fram 1400 mm to 2500 mm, Most of the rainfall
occurs during July end Angust. In higher hills, the rainfall and snowfall
oceur during Jenmuary and February. The numbor of ralny deys vary from 60 to 80
averaging about 68 when rainfall 13 2.5 zm or below. .About 85% of the rain 1is
recotvod botween June to October,

9. IFRASTRUCTURE:

The aree 1s very hilly, There have been conslderable develoments
of road cammunications in the past decads. ‘Howover, thore are no’ national
higiviays passing through the ares, The important roads of the arva are:-

1)" Solan-Mahan-Paonta Road
i11) Solan-Rajgarh-Minus Road
111) Nohan-Kalamb Road and boyond
iv) Jagndhri-Paonta-Rajban—Rolru Road
v) Nahan-Dadahu~Rajban Road
“vi) Dadahu-Chopal Road
vii) Rajgarh-Nei-Salnj Road
vili) Nahan-Begthan-Rejgarh Road
ix) Sarshan-Narag-Ochhaghat Road.
x) Solan-Dhamla Road

‘Basides thése roads, -thera are large mumbor of Jecpable fair weatheor
roadse Therv are apuroximately 0.:25.Km roads per Sq.Km. of tho area.

The area 18 not comnected vith any rallway line. The nearost railwey
head (N.G.) on Kalki-Simla.line is Solen which is about 20 Km. away. The
‘broad-gauge rallway is quite far and. the nearest railway station is. Jagadhri.

10, MINERAL RESOURGES:

The aroe has good deposlts of gypsum, limo-stons, oron (pyrites),
marble, sletes etc. The ddposits of gypem, have boon. foumd at Kerga,
Bharli, Shilorno and Ridane. It 1s veported that high qualities gynsuns
avallable will be of the order of 60 million tonnes. Ths deposits of marble
are found at Naura, Bhawmari and Jareg. Lims stone is found ot a mmbor of
places. The Important doposits are thoso sltunted at 3atmum, Bhetrog, Mandhali,
Kabtya, Naura, Bbounrarl and abt a number of obher places. Theso deposits
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occur-mainly in the Beoben, Xrol, Biaini geries of roclks formation,
The other minerals whose occurfence has been detected are iren,
iron (p:f,rrites),j lead, mica, mineral pimments, ochre, slates atc.

11,

FORGE :

Forests of the arba cdnsigt of the folléwing types, according

to revised classification (Champion & Zeth, 1968):-

(1)

(1)

(111)

(dv)

(v)

Molgt, Bhabar Sal (3C/C 2b):- 3al is the most important specles
forming about 75% of the crop. Both sub types i.e., hebar dun sgl foreste

foreste a1d Bheber damer ‘szl are found in the area. This type
is mainly feund in.the Nehan Forest Divislion. The importent
gpecies are sal, sain, gurjam, haldu, bahers, foldu,_ Jamoun ete.

Dry Siealdlc Sal forasts (5 B/Cia):- These forests ocour on Siwaliic
hills in Nahan Forest Division. The asséeciates of ssl are
Aozelsgug labifolie, Terminalls fopentosa, Lannes cormomandaelics,
Buchananie lenzen, 4cacia catochn, Bauhinla sp. etc.

Horthexn Dry Mixed Daciduous Torests (5B/C2):w Thesé forests occir
on outer hills and plain aresa. Tho important species Bre
Ieminalia femenkosa, Anorsoisgsug latifolia, Acacls gatechu,
Teminelia hellerica, Buchanania lanzen, Dinspyres tomentoas,
Lannen corcmandelica, Helontelis integrdfolis, Hymenedictyon
exgelam, Duhes monosnerms ete.

Pine forestg (Champion & Jeth, Foreshk typs 931 & (‘302) B

Both ‘lower or .Siwalik chir pine forests and upper »r Himalayan

ehir plne forests:ocour in the area. The Siwalik chir forests

cceur between 600--800 m. @ém Dharti dhar and 650-1200 o on
Kamraco-Bharli dhar. The floristic ocmpogition of Siwalilt chir pine
forests conaists of Pinug roxburshil with number of broad leaved
species. The Important bread leaved species are Shores robugta,
Leminalia tomentosa; Temminalia chehula, Anogeissus ILatifolis,
Lennea coromendelica, Oasais fistula, Mablica officinalis,

fuercug incans may be found in sultable slteas.

The Himelayan pine forests occur fram 200 metres to 2,000
metre ovor-lapping tropical dry deciduous forests at the lower

.eleyation ending in the temperate forests. This type forms the

Important forests of the ares. The nain ‘species is Pilmug pexbyrghii,
The chir forests are usually found in pwre patches, Lover reogion
species such as Syzywiun .cypind, lamea goromendelics, Lemminalia
chebule etc. .occur. I the hizher elevations species such as
wercus Leucdfplchovhora (Syn. Q. incema), Rligdedendran arboreum,
LZierds ovalifolia, Myrice pagi etc. are found.

Hmeleyan nolst Lemverite foreghs:- The témperete forests are small
in extent mostly oc@urring :in highér hills, The area 1s mostly
under deodar,  fir end spruce. The forests of Lharsu are also
temmon a&long hisher ridges. "
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(vi) 3Ben_Cak forests (12 Cla, 12 Cle, 12 C1d, 12 C2a) These forests
ococur on extensive areas usually on cooler aspect of tho hills -
in the chir zona. The iraas are usually branchy, malthrmed due to
heavy lonping. Th2 important aspecles ars Ruereus leucetxigioiliorA
(Q. incana), Rhodedsndron arharem, Eierls qvalifolia, Acer ablondum,
Fyrug pashea, liyxige nazi ekc.

The sal forests are managed under conversicn to uniferm and
salection system, Torests containing almost pure sal situated on comparstively
goent le slopes aro menaged under wmiform system. The forests on steeper slopes
with verying quantity of mixture of miscellaneous specles are generally
naneged wder selactlon woritlng circle. The nixed miscellancous forests are
usually menaged under selectlion working circle and protaction working circle.
Chir forests are managed uder "Punjab shelterwoed systom™ with a rotation
of 120 years. Deoder cccwrs mostly in Rajzarh Forest Division and 15 managed
under irregular shelterwood group system with fleating parlodic blocks.

The forests of fir and swruce and oaks are manasged umder the selectlon system.

12, RIVERS:

The major part of the area forms the Yenuna catchmant. THhe other
important rivaers bosides Yeamuma are Giri, Tens, Jalal, larlkanda, Beta, Ghaghar
ete, A large proportion of the area is drained. by the Girl or its tributaries.
The Giri river rises 1n tha hills of Jubbal and anters in the survey area
from south-west slde. It coumtimies its cowras for about 40 km. forming the
boundary of Solan end Simla districts, It flows about 88 lm. in the aree and
mests Yamwuna at Rampur Ghat. This river is used for timber floating from
Rajgarh Forest Division. The major river Yamuna do not flow in the eree
but it forms the bowmdary of the survey area with that of ttar Fradesh.

The north-eastern cornsr of the area drains into Tons river. This river 1s
also used for timber floating. Sainj ia3 the tributary of Tons, The Jalal
river 1s shellov snd narrovw end masts Girl river at Dadalm, Bate river starts
from Dhartl Dhar end runs towards east and joins Yamwma at Bata Mandl. The
Ghagrar river also starts from Dhertl Dhar and run towards south and flows
towards Haryana.

13. FEIISTING TIDUSTRIES:

There 1s one cement factory recently established in the area.
Nehan Toundary at Neahan 1s elso a famous industry. There 1s & rosin and
turpentine industry at Hahan, Thore are no maj]or woed based industries in
the aree. Monmtlon may be made of small scale wood based Industrles such as
furniture malting, frult packing ceses, saw mllls etc. The area feads chir
end sal uvood waste to Shri Gopal Paper Mills, Jagadhri,

14, FIOPIE:

The total populatlon of the erea as por 1971 census Lls 2,45,033.
About, 0F of the people live in villages. The mejor cormunities are
Brahapdn, Bhatts, Rajputs, lanets and scme other communities. Many Scheduled
caste and Scheduled tribe people are found in the dlstrict, who form about
30.18 % of the total ponulation. The important cammuaities are Kolis,
Dunrahs, Charels and Chamars. GCertain other conmunities such as Jats, Sainis,
labanas, Banjaras, Gujjars, Tells, Lohar, Sheikhs, Musalmanas are also
found in =mall numbers.,

The most of the rural population 1s ongaged In amriculture and
horticultura. The size of the holdings are small. Feonle grow crops 1li:e
Halze, Potatoas and Wheat etc. Tha per cadita income of the populztion in
the area at 1961 price lvel dnring the year 1970 1s ™.550/- as ageinst ", 339/-
for whola of tha .comliy.
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TIET IGA IO AD MITHODOIOGY

On the rogiest of Forest Dapartment, Govermment of Himachal
Pradegh, Preinvegtment Survey of Forest Resocurces undertook a survey in
Rajgarh end Mahan Forest Divisions with the follewing oblectives:-

1. Imnventory of TForest Rasources

2. To indicate arcas available for reisinz plartetions.

T« To estimate the wood demand of local populetion and industiries.

4. Accessibility and Cost studies,

1. INYENTORY OF TORZST REJPDURCES:

The main objectives for the inventory were:-

1) to estimate the oreas wder different land use and
foregt types.

i11) to estimate the total rrowing stock within + 10% at 95%
probability level for each forest divigion ond its
distribution in different forest types.

1i1) to prevare land use and forest type map.

iIv) to prepare Local Volume Table of chir.
2. T0 LIDTGAE THD _ARTA AVAILADLL FOR RAISING PLAJT 4T DN

To work out the tot2l erea under poor density forest, dezraded
forest, scrub lend, pasture and grass lands and Indicate in gencral the
geolyrical and soll characteristics of the srca for conslidz2rinz plantation.
5, DIMAND STUDIS:

The main objecHives of these studies wero:-

i) to find out the prescent lovel of weod consumption.

11) to estimate the fubure level of Wood consumption.
4, ACCISSIBILITY AND COST STUDIES:
The maln objectives of cost and eccessibility studics wero:-

i} to estimete the cost at which raw materials from difTerent
forest areas ney be made availlable on the industrial sites.

1i} to work out the volume under different cost classes which
woilld ba made available at the industrial slte.
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1. JNYEITORT:

——

Samnling Degian:

On the hasis of data collascted for varietion, it was considered
that about 500 sample polnts in area would be sufficient wo glive the deslired
proclsion. Systematic sampling was undertaken becuase cortain in‘ormations of
soll and geology was te be collected fram the non-"orested sample plets. This
design was solected because photogranhs of the nrojasct area coltld not be
obtained prior to the surver which could haveo helved in stratifying the arca
into various forest types.

Iovout of Sample Plets:-

Grids were marked on 1:63, 360 topo map sheets at the imterval of
thousenrd yerp@s, Sample grids wore spaced at 2000 yards by 3000 yards
(1829 #iyby 2743 m). The distance along the Y-axis will be 2000 yards (1829 m
and for Y-axis it will be %0 vards (2743 m) (fiz. 3). The grid cemtres
are talken as the ¢ross section of the srids marked on the meps. Thore are
four sample points elonz four grid lines, amergzing from the grid cemtre
(grid north, east, south and west}. The distance of each semple point is
300 yords (274.8 m) from grid cemtre. All tho semple polnts except those
falling on cultivetion, habitaticn ctc. were visited.

Variable plot method was used at cach of thesae sample peints for
collection of information. But whero bamboo was found to oceur, fixed plots
of the size 0.1 hectare with sample point as the centre of the plot wore also
to be laid out. Fixed plobs were square in shape, with ftas four apices facing
north, east, south and west. Sample peints and/or +he fixed plots were
mmbered as 1 to 4 starting from north in a elosk-wise direction. (Uorth-1,
Bast-2, South-3 and Wost-4 ). Each sample point was locatod on the ground
with the help of photogranhs and the map by sclecting some referance points
both on the map or photograph and the ground. Bitterlich relasitop was uged
for enumeration of the crop. Tally was taken with basal erca factor
2 s9.m. per hoctare,

RECORDING OF DALY :

For collection of information in codified form from each sample
point, the follouing foms were used:-

1. Point/Plot Doscription Form (PDF):- The description of several parameters
such as gsology, soll, land class, vegetaticn, forest types, forest auality,
density, stocking regeneration, blotic Interference cte. wero collected and
recorded In this form for am area of 2 heatares arcund the sample point
(Appendix-I). :

2. Tally Sheet:~ Tally of all tho trces sbove 10 en. diamoter was teken
with the help of Relaskop. The diamcter of all tho Tin! i{rees with thedir
spocies was recordcd In this fom. (Appendix-T),
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3. Samnla Troo Form:—- In this form dotailed inTormation about +ha
troos such as helgzht, cloar bole, barl thickness, incrament, crora widbn
ote, were recordod in respoect of all 'LV troes ocecurring botwecn nhorth
and wost directions. (Appondix-I).

4, Bophoo dnumeration Form:— UWhen barhoo was found to occur end it was

go recorded in the point/plot doscriptieon form, tho information on bamboo
clumps end culms werc rocorded in this form., Soparato form was usod for aach
plot. (Appendix.I),

2, PHOTOTITERPRT 4TTON:
Tha photograchs of the Task Nos.523-A on scale of 1:15,000 of

the yoar 197 wore procured fer the survey. Tho photograshs scales vore

found to vary froam 1:15,000 4o 1:20,000. Thz total numbsr of photo*?raphs

Involved in the arca was 2229, Thore was a gap of about 45,00 n? for which

photorrarhs woare not avallsblo,

Two types of intermrotation have baon ecarriod out:z-

(a) plot/point lmterpretation.
(b) 100 porcent intorpretation.

(a) Flot/Point, Interpretation:- Sample points and the grid contres have been
transferred from the 1:63,360 topo maps shects to tho photographs by photo-
interprotation soction of Head Offlice. Tho land usa c¢lass of cach sample

plot was studicd on the photographs. Thoy worz classified intovvarious classes.

(b} 200 porcent, vhoto-interprotation:~ 100 poreont photointorpretation was
done by tho Tield crows of this organisation, A minimm area of dolineation

vas 5 hoctara. Tho aroa has bean divided into folloewing classes:-

1. TForost land

2. Serub laond

3, GCultivation

4. (Grass land

5. Barron land

6, Habitption

7. Orchards

8. Wator foatures.

Forest lands werc furthor classified into the following forest

typosz-
i. Chir
29 DeOdaI'
3. RKedil
4, HMr

5, GSpruce

6., Fir-Spruce

7. Mixed conifers

8. Conifers mixod with broad leaved spocios,
9. Doocdar-fail
104 MOI‘U. Q'ak
11, Iharsu 0al
12. lMixred hardwoods.
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15, Ban Oalk
14, Clhir with Oak
15, Chir with Xhair

16, Khelr
17, TSuealythbus soecles
8. Sal

19, Sal with other harduwoods
20. Broad leaved with bamboo.

Forest types were further clessified into the following
volitna density classes:-

(a) Volune class

1) Iow volume - 50 m° or less or hectare
11) Mediwm volme — 50 m° - 150 m° per hectare
1i1i) High volume ~ More than 150 m° per hectare.

(b) Densltv clasg
(1) Dengity less than 0.4
(41) Density 0.4 to 0.7
(111 ) Density mors than 0,7
Identd fication of large number of forest types on the photographs
has becane possible because the photogzraphs were of good quallty and
intensive chocking has been done by inventory crews. Specles constituting

mora them 005, has besn regarded as pure crop in the interpretation,

3. DEMAID STUDY:

(i) The present production of timber and fuelirood hes beon collected from
the annual adminlsiretive reports of the forest divisions.

(i1) A sample survey wes conducted for estimating the wood requirements
for congtruction and revalr of houses and fuelwood, for this
20 vlilages were selected randamly and 5 houses In aach villegs were
visited and the arantity of wood used in the house construction
end repalrs of-houses and fuelwood was determined after careful
measuremsnts and enquiry from the head of the house.

(i1i) M1 thes wood conguming industries have been visited and their consunp-
tion of wood has bsen determined, 4 large numbser of such industries
are small and usuelly these do not keep the records for the consumpbion
of wood,

(1v) The consumption of wood by Goverment depariments and organizabions
have been estlmated on the basis of the records of the Forest Department.

(v) The present need by all categorles of wood users viz,, local popula-
tlon, Industries, orgenisations ete. hag been worked out fram the
data so collected.

(vi) Tuture need of wood has been projected. Tho demand has been projected
for the year 1981 and 1991.
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COST A'D ACCESSIBILITY STUDIEG:

1) The survey area was divided inte various cost or lozzing wmits,
mainly fram the point of vliew of terrain and extraction facilitias.
Detalled study of 1:50,000 topogzraphic map sheets was dons to
Judze tho most econamic and feasible method of extraction.

(11) ALl calculations of cost have beon done from ths costs units,
Areas Insldo a cost unit hes beon reqarded as uniform,

(i11) The possivilities of extraction of timber from Al{farent cost
wmits by different methods of extraction heve been studled and
the prevalent one was used for workinz owut the cost ete. The
minor transport means were also studled., When it was not possible
to lay down any of the minor trangoort neans with the conventional
methods, the unlt was classified as ineccessible.

(1v} The cost flgures of differeni operations viz., felling, conversion,
transport etc. have been collected from the contractors workting
in the forest. Only such cost uaits have bean visited where the

coudes wero uider worlklng.,

(v) Whenever a number of alternatives for minor and major transvert
modes from a particular wilt was evallable, the cheapest one was

selocted for the study.

(vi) A1l calculations of cost of transport are from the coupe to
Yomimanagar because most of the timber of the arsa goes to

Yamunonagar.

(vii) Depending upon the cost of various operations, each it has beon
clasgified into cost classes. Correlating the volume of each
cogt unit with the cost classes, the weighted cost volume of raw

material haos beon assessed.
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DATA XTALYSIS

1, TRET WLAE STUDY:

As overbart and wnder bart measuraments eh the twe ods of a
sectlon were avallsble “he ovar bark and under bark volune of each saction
was caleulated by the 'Smalien' Formuls ;

_JIL iy ® 2

v === (D,° + D, )
whare: V 1ls the wolume, Dl and D2 the average diameters at the two ends

of a section; and L is the length of the section.

Dl and I):2 represent ovarbark measurements for overbarl: volume

end maderbark measurements for underbark volume. In case ol stump volume
and volume of the first section ol esaech of the other tree portionms,

the averaze diemeter at the top of the stump or at the top of the first
section was considered to represent averaze dlameter of the section, and
volune was calculeted as

v = -E-'— PRy

whera: ‘D is the averaze dlametsr at thae top of the stump or the top of
the first secticn.

Volumes of a1l the sections of the treo were added to oblbain
overbarlt esnd wnderbark volume of the tres.

2. BARK PRRGEWIATL:
Total over bark and total under bark volume were calculatod

Tfor each diameter class. The overbark volumes was expressSed as &
percohtage o‘!‘ﬁ!‘mderba.rk volwme in order to estimate bark percentage.

z, DICREMGNT STUDY:

(a) Azo-height and azq-diametor (Chir)

Yumber of rings wera recorded at the breast hzight point of each
felled tree. Age correction was done on the basis of the seedling data.
Tha dismmeter snd height were plottadedgainatrago-cfidimmoolh cirves drawn.
From these curves diamcter and height were read egainst ege for Chir.

(b) Dizmeter incroment

Radial incremcnt during last 10 years, 20 Years ard 30 years
wag recorde’ Tor somo standing trees of coniferous species {rom incrament
cored. Jverago diemeter increment during last 10 years, 20 yecars and
30 years were derived for esach dlameter class,
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4., VOLUME_STUDY

(a) General volume equation:

Felled tres data was collected for Pinus roxtwrchii (Chir) only.
Since sample tree data for thls species was inadequate, local volume equabions
vere derived directly from the folled tres data and no general volume equcd:ion
vas developed for this species.

For gal, the general volume equation developed by F,4 0. in Zo:rth Zone
was talken,

For other species, 1t was decided that local volume equations dewsloyed
for Ustarkashi Catchment, U.P. be used. Thersfore, no general volume equations
vere developed.

(b} Iocal Volime equations

In order to obtain Iocal volume equation for chir, the following
t¥pes of regression oquations were tried:—

V=a + %

VY =a +HBD +D°

Ve=na +bD +eD* + oD°
./-VT=a-+bD

Vsz =a +b/92

'\i':/])2 = a +b/D +c:/‘D2

Y=a +bD +¢/D
E.+bD?'+c/D
log V=a +b log D

<4
i

= Total wderbark volume (ms) Including branches.
D = Overbark diemeter at broast hoight (m).

The followinz equation was selected keeping in view the standard error
of estimate, the multiple determination coefflecient and the applicability of
the equation in the entire range of data,

-g— = 11.7563 - 2.7070/D + 0.1919/D?
D
! or

V = 041919 — 2.707CD + 11.756% D°

The equation is applicahle to 12 eai. d.b.h. amd above. To arrive at e
local volums equation for @al, penoral volume equatlon-derived for =al by
I.A.0. in Northorm 2Zone was used. Volume of each sample troe weos estimated
by substituting the diameter and height of each samplo tree In the following
general volume equation.

V = 0.1180 + 0.2570 D°

H  where H is tho height (m).
The same type of Iocal volume equatioins were tried as for Chir and tho
following cguation was selected;

¥/B° = 9.0500 — 1.7288/D + 0.2283%/D°
or
V = 0,228% - 1.7288 D + 9,0500 D

Tho loecal volume equations devaloped for Wtarkashl Catclment by
Proimvestment Survgy of Forest Resources werc usod for the following s Contents
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Kail
V = 0.,2232 - 2,3509 D + 11,9067 D~
Deodar

V = -0.0017 +8,2098 D~

Srruce

7 = 0.295 — 4.5414 D + 16,3252 D2
Fip

V =0.41%8 - 2.7255 D + 10.8934 D°
Ban gl

VDR = 7,700 - 1.2582/D +0.0854/0°

oT
V =0.0854 - 1.2582 D +7.7030 D°

V/D2 = 10,1631 - 1.5547/D +0.osnaa/n2
oT
o )

V0o =0,0988 .. 1,5547 D +10.15631 D

Regt of spgciasg

T = 03846 ~ 3.4553 D + 10,9876 D°

These voluma equotions are appllcable for overbark diamcters

of 2 cam. and a2bova,

For trees in the dlameter class 10-20 em., tho followig-avorage
volunes obtaincd from the felled tross in that class were used for ostimat-

ing the volume of tho emmerated trees.

Kail 041276 m°
Spruco 0. 1050 m5
M 0.2064 m>
Deodar 0.1360 m5
Ban osk 0.0924 m°
Moru calc 0.1153 m:

Rest of specles 0.0780 m
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(¢) Bumerated Troe VYoluna!

The volumo of ench enumerated tree was ebtained from tho overbark
dlemctor ot breasst haight of & tree enmd the local volure oqunvlion o a
spacles.

5. TIRE YOLUIT SFUDIES
(2) Yolupa paz hschass. at assmale podnt.

An estimate of volumo por hachtaro was obhtalned at cach samplo
polnt from thc traos tallied at the sample point with tho follovdny Jformule.
m
Volumo/ha, = BAF .2 . vj,
i=1 Bi

Wharo: Vi -~ Volume of the 1th tallied tree for a spacica egtimatod fram
the local volume ccuation (m®)

B, — Basal droam of ith tallied troc (m?)

: -
m - tho.nunbar of trees tallied at = somvlo polint.

BAF _ Basal arsa foctor of Rolaskop 2 Sq.matre por hectarec.

(b) Sampling error:

The projoect aroe was not stratified bofore undertaking tho survey.
Howcvor, after survey, Lhe ogtimate of forest area of each forosgt typo wes
provided by the Phob so-interprotation_end }L_Ppimr Soctlon of our organisaticon,
A gystamatic eclustor smnol‘lng deslgn was usod dn the survey.

Fost stratificetion was dono on tho basls of tho forest types
recordod by ground party. For estimating tho ssmplo error of tha growing
stock for cach forest type, the clustors falling in a forest typoe wvore
considored to fonstitute & simple random sample, Since in sane casos o
complota clustar vas not falling in a forast type, ratio mothod of estimation
was considered eppropriate for estlmating the sampling orror.

(¢) Stand and Stodk fablog:

An estimato of the mmmber of stems per hoctare by spocics and
dimmotor class was obtained at cach sample point from the trees tallied
et that polnt as follows:i-

m
No. of stems/ha. = DAF _ Z. .
i=1 B'.'..
Whero: Bi ~ Basal arcea of tho ith tallicd troo in a dlamotor cless of &
- snoaclao.
m = Numbor of trees tAllded at & wample point belonging to that
clasg,

From thosa, estimatos of tho stams/ha. by species and diamstor class
vere caleulated for ench farent hypo of A Division.
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Simllarly, the ostimate of voime/ha‘. by specles and diamcetor wes obtalnaed
at oach gemplo point from'tho tallied treo at that point frem the formula,
n 7

Volums/ho. = BAF.

i=s1 '3

Where: V; - Volumo of 1th tallied treo in a diemabgr class of a specias.
doerived fram local volume equablons {m3).

B, - Basal arca of ith tallled tros in & diametor class of a species
2
(n®)

m ~ Tha number of trees, tallied at a samplo polnt belongs tn
that elass of the specles.

From these, estimate of the volume/ha. by species and dlameter class
was obtalned for each forest types of each Division,

6-' M

Thorse ware only 57 bamboo bearing politts in the whola survoy area.
The oecurrence class ard quaelity class was noted for these points. X was
noticed that 48 of thasc belonged to qualify clags-2 and 43 to occurrence
class~l. Thoroforc, soparatc ostimates of bamboo clumps and culms wore not
obtalned.

Tho bamboo c¢lumps in each plot wore .classified into three sizo
classes (less than 1 m. diameter, 1 to 2 m, diameter and more than 2 n.

diame'ber.) The avorage number of c¢humps per hectare by size classos aro
given bolow:-

" Em e e ma e Em e B e am Gy e Sm S G FY PR Wy S EmE PR Sm SR s Tm oy W = = TR me

- e tm SR wmm omy S MR EE O EP 2R EE BN MW B, M S = gu omm

Lass than 1 to 2M. Abovo 2 M,
ey -_— s e Sk Eh B S e S R by B 1—}L- ----------- — [ —— -— - -
Wo. of clumps per

heotars. 33,86 14.74 5.61
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1. FORBIL TYPEG:

The forests werc classified Into the follewing forost types
on the basis of 100% photo-interpretation:.

1.
2
3.
4.
.
6.
7
8.

9.
10,
l).
12.
13,
14.
15,
16'
17.
18,
190
20.
21,
22.

Chir

Daod ar

Eail

Fir

Spruce

Fir/Spruce

Kail, Fir/Spruce

Mixed conifcrs

Conifers miied with broad leawed
Sal.

Sal with other hardwoods
Hardwooda

Ben Oalc

Chir with Oal:

Chir with lthair

Khair

Zucalyptus spp.

Deodar kail

Kharsu oak

Moru oak

Kharau and lbra

Broad leaved with bamboo.

Same of the forest types recognlsed above were too smell in ecctent.
Therefore, thse abova forest types were grouped into the following classes:-

l.
2.
5.
4.
5.
6.
Te
8,

Chir

Kail

Deodar

Mixed conifers

Gonifera mixed with temperate hardwoods
Sal

Osglta

Othora

The areas of theso forest types as worked out by 100% photolnter-
pretation for Rajgarh and Nahan Forest Divisions is indicated in Table IV-1.
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Tehle V-
Aren of diiferent forest tvoes in Raigerh aad Mahen Forosh Divialon.
S.No. Forest Trpe Area of Rajgarh Arga of Hahan Forest
Forest Dlvision, Divigion,
- - — B N (hesd - ... .
1.  Chir 14824 5589
2, Kall 2208 -
3. Decdar 2057 -
4, Mixed conifors 615 -
5. Conifers mixed with 11975 4840
) tamperate hardwoods '
8, Sal 13 21158
7.  Oaks _ 19154 866
8, Sal mixed with hardwood’ = 7805
9. Others 20508 24526
Total 69426 74824.

2. DEISITY:

‘Bach forest type was further differentiated into the following
density claasase-

1. lLoga-thdan 0.4
2. 0.4 to 0.7
%. Mora than Q.7

The area of Alfforent forest types undor these density classes
is given-in table. Nos.  IV=2 and IV-3 for HRajgarh and !'shan Fforest
Divisions respectively,

Table IV-2
Aren wnder dlfferent foregt tynes in Balgarh Foresh Division

S.No, Forest Type £§_Llnder dl ffaront. density clasggg_in ha, —_
losy than 0.4 to 0.7 More than To-al
0.4 Oa.7
1. Chir 4161 8180 2483 14824
2. Kail - 25 253 278
Be Doodar 159 731 11687 2057
4, Mixed Conifoers 20 259 240 819
5. Conifers mired with 3021 2772 6680 11973
tamperate hardwoods
8. Sal - 13 - 13
T Oeks 9463 7840 1851 19154
8. Others —————— - not worked out ——a———_20508
Total 69426
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Table V-3
" Area wndar Aifforen: forest tymen in Hahan Forest Division

e Tt o B e T L R ——

N o = —_ l . 3 1 1 =,
8.Mo. Forest Tyve,  -ATe2 undor differont doensity classes in hocteve.

_Less than Oad D4 ‘bo 0.7 lorz than 0.7 Total

- g . S e 4 B me e M e - e

— —————

1, Chir 75 1519 3345 5539
2 Conifers mi:;ed 1876 2846 718 4810
with t emporate
. herdwoods. -
3. Sal 1775 6594 12629 21193
4, 3l mixed with 1792 58386 177 7805
. hardvoocds
S5« Oaks 310 177 379 865
8. Others == Not worked out ———— e e om 34526
Total 74824

- — i

3. PRCPARAT DN OF VOLUME TA3I35:

Local Voliume Table for Chir was prepared on the basls of felled
tree data collscted ‘In Rajzarh and !!ahan Forest Divislions. The felling of
trees was carried out on points selocted randemly., The selectlon of tree
was &lso done ot random. Only normal healthy growing trees wore felled for
proparation of volume tablas, The number _of treos felled in each dlmmeter
class is given in toble IV-4, '

Iable V4
Numhar of Chir_.mea.i.allgd_m e_ELQ.I:L Qlamoton class

—— —

Diamet.er clags He, of treas felled
I0-20 80
a’J 50 12
220 8
-15;*-_—_,60' 9
80 =30 18
60-70 26
T0-80 17
17
1D
15
5
2

80-20
0-100
A00=4.10
110-120
Moyre tharn 120

T T Total 219

— — —

Slnce smmple tree data for this specles was inadequate, loerl
volume equations were derived dirachly from the feiled treo data. lo
gcnﬂ“ﬂ,._ veltue equations wira deraloped because the data so collected was
quite sufficient to mevt the requirements of local volims oquatlons.
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Iable V-5

LOCAL VOTME TARLE FOR CTFR (WAHAY & RAJGARH DIVISTES)

Diemater (m) Volune (m°)
10 L0364
15 L0504
a0 « 1208
25 » 2499
0 R +AB79
.40")5 » 9201 »6845
.45 1. 5544
« 50 1. 7775
<55 2:2593
B0 2.8000
.65 3.5994
.70 4,0576
.75 A,77456
.80 5.5504
.85 6.3849
. 0 T.2782
« 25 8.2303
1.0G -9,2412
4. COOWING SToSK

Uszing thase volume tables on plot enumeration data, plot
volume has bee Workad out. Thesae plot volumes were prouped together for
each forest trpe aind flgures for voluma por hectare for each forest type
have boen.corrited. Table No. IV-5 and 7 iniicates the total volume and
volune per hectarse for Rajgarh and Wahen Forest Divisions separately.

Tablo V-§
DISIRIBIT ON OF GROWTNG STOCK FER FEGTARE T NAHAY FORZST DIVISION.

Aroa Volume/ha, Total volumo

Foroest Type (ha. ) (m>) (000 m3) S.RE
Chir 5589 51.293 286,677 25.3
Conifers mixed with
temperats hardwoods 4840 T7.706 1R2.497 4.2
Sal 21198 164,338 X484, 061 2,7
8a1 with hard wood 7805 86.3519 673,720 8.8
Oaks 866 o7,162 84.142 28.6
Others 34526 42, 143 1455,029 7.5

Total 74824 B2.408 816G.126 T.8
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Tabla V-7

DISTRIBUTION OF GROULIG STOCK B3R WRCTARE TN RAAGGARM MORAST DIISTMI.

Forest Type ‘(i;:?.) U?ilsm;e/ha. Tr(:;gé. ;g%.wne 5.1, %
Chir | 14824 42,014 622,816 10.4
Kail 278 26.412 7,343 zf,1
Deodar 2057  141.058 200, 158 2.0
Mixed conifers 619 122.8%6 76.035 23.3
Conifers nixed with 11973 93,728 1122.181 14.5
temporate hordwoods

Sal 13 102.266 1,529 29.8
Oaks 19154  92.734 1776, 227 9.8
Others 20508  43.2%0 886,766 12. 3
Total 69426  68.891 4782.853 5.9

A P

DISTRIBUNION OF GROYMIG SPOGK FIR HECTARR:

The distribution of volums per hectare by different forest types
and Important specles is glven in Table o, IV-8 for Rajzarh Forest
JDivision end in Table IV-3 for Nahan Forest Divlsion.

The digtribubion of total growins stock by Important species has baen
worked out for Rajgarh and Hehan Forest Divigions separately-and the

rasults ere indicsted In Tabls Noa. IV-10 & TV-11 respectively.
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5. CULL

Cull refer to the natural defects in the timber which male 1t
unsultable for commerclal utilization. The volume of defective timber
Is described as.cull volme., Ths cull volume in case of chir, has been.
studied and 1t has been found %that it nakes less than 1% of the total ®
volume. In caese of other speclos, the data of cull volumse hes not been
collected In tho swwey. Siniler studies conducted in Tttar Proadesh and.
Jamma cndl Kashmir Indlcete tho presence of appraclable amournt of cull in
Fir and Spruce and oals, Therefore, for findinz out the net volume, tha
following percentage of cull has boen asswmed. No cull percentaze for eal
has been adopted as no fellings were carrisd-out.

Chir - Hil

Deodar - N1

Mived conlfers - 10%

Oales - 15%
8. MET VOLUME

The grogs volume of,each species in Rajgarh and Nahan Forest
Division is indicsted in Teble IV~12. After doduveting the cull volume
fram the, totol volune of sach spscies, the net volume has been vorized outb.
Tatle Mo. IV-13 indicetes the total volume and net volume of Important
specles both In Rajgarh and Nahan Forest Diviailonas,

Tanle TV=12
GROSS VOLUIE QF LIFODTANT SWCIES LJ 000 m

- W r— — - we—ma = - ——

Rajzarh Forest Mahan Torest

3

S.Ho. Neme of sprcles .Division Division
1. Chir 672,992 267,897
2. Lall 101,747 -

g. Deodar ne.128 2.517

4. 'Y;ed conlfers 186.831 -

5. Ban Oak 1501.702 0 .074

8. Moru 279,381 -

7. FKharsu 465, 932 -

8. &l 2.524 T475,768

9. Rest of specles 1269,765 2309, 070
Grand Total 4782,852 6166, 126
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Lable IV-13
NET_VOLUMGE OF THMEOITANT SPRC IZS z
(in 000 m*)
R Cull et Volume Total
L/ — e, N —_—
S.Yoo Nemg of specles percentage Rajgarh Nahan
1. GChir nil 672,992 286,697 -959,689
2, Katl nil 101,747 - 101,747
3. -Deodar nil 202,128 2.517 304,645
4. Mixed conlfers 10 168,012 - 168,012
5. DPan Oak 15 1276,446 764562 1353.008"
6. Moru 15 237,473 - 257,473
7, Kharsgos 15 396,042 - 596,042
8, Sal nil 2.542 3476, 768 3479,310
9, Rest of speciss il 1269,765 2309,070 3578.835
Total 4427, 147

6151614  1D578.76%

7. CROWING STOCK OF BAMBOO:

Banboo™ 1s -found mostly in Nahan Forost Division, The comnon specles
1s the Dendrocalamug ghirictug and bamboo oeccurs in an area of 5031 hactares,
most of which lies in NHahan Forest Division.

” The total number of elumps and culms (healthy) is given in
table IV-=14. '

Table TV-14
TOTAL NUMBZR OF CLUMP3 A/D CUIMS (HEAITHY)

kvei'age o, of

Clump size Average No. of Total Uo. of
clumps/ha, culmg per clump. culms/ha,

_ —— (Heplihy)

Less than _

1 motre 53.860 10,162 44,085

1 metrae to

More then :

2 metra 5.810 24.142 135,438

Totel 54.21 TR0.004
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The green dbamboo welght has bean obttainad by the equation
derived by Central Zone of Preinvostment Su:c'veygjbrxch.anda‘a.rea..
The formula is glvon below:-

¥ = 1.54865 +0.03878 D°L

where D is the diameter {m) of the culm at /base and L the length upto
2 am top diametor limit.

The greeh welght in each class was obtained by substituting
the -values of dlameior and hedsht in ecach size class. Ths results arc
sumarised below:i-

Table W-15
GREEN UETGHT OF BAIROO CULMS

e - marmn o e e — — — - —— e

Size class Av,Dig.{cm)  4v. height (m) &rerage woight:
{(upto 2 am top dla) per culm (Kg. )

- - — e L

Lesa than

1 metre 2-081 1-784 10848
1 metra to

2 moetre 2.210 2,315 1,987
More than .

2 metro (B.142 2.500 2.889

The total tomnage in each clagss was obtalned by multiplying
the total number of bamboo culms by the estimated weight of a bamboo culm
for that class. The total growing stock in tems of green weight worlks out €07
D76 tomnes,

DISTRIBUTION OF VQLUME FER HFEOTARD

1. Chir forest tyng:

Tables IV-168 and IV-17 give the figures of volume per hectaro
of chir forest type in Rajgarh and Nahan Forest Divisions respestiwoly.
In Rajgarh Forest Division, volume per hectare of chir is maximum in
diameter class of 40-50 em. The distribution is fairly good in each dlame~
ter class. The distribution in Nahan Forest Division howover is not
satlsfactory because the trees of lower diameter classes i.e. below 30 cm.
arc gbsent, The volums per hectare figures indicate the presencs of low
volime both in Rajgarh and Nahan Forest Divigions. In Zajgarh Forest
Divyision, the number of trees por hectare 1s7115.781 end in case of
Nahan Torest Division, 1t is dnly 42.108. DBut the voluie per hoctare
figures are higher in case of Nahan Forest Division (51.293 m53) 4han
Rajgarh Forest Division (42.108 m3), This is mainty because in Dajgarh
Forest Division larger number of trees of lower diameter classes aro
present. In Nahan Forest Division about 25% of the growing stocik consists
‘of othergspecies while in case of Rajgarh Forest .Division, this percentage
1s hardly 7% The flgures of number.of stems per hectare for chir forest
type is glven in tables IV-I8 and IV-19 for Rajgarh and Nahan Forost
Divisiona respectively.
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2., DIODAR

Deodar is found only in Rajgarh Forest Divislon. The distribution
of valume por hactere in difforent dismeter classes i= given in table 3
¥o_ IW-20. The total volume per hectare in deodar forest type is 141.058 m
per hecters in which deodar 1s 1%0,£18 md peor hectare whilch forms about
92,5% of the total volume. Maximum volume occurs 1n diameter classes
4050 an and S50-60 cm. The distribution of total number of stems per
hectare 1s ziven in Table o, IV-21. The trees of lower dlemeter classes
1.0, above 80 am. are @bsent. Tho othsr Importemt species which find
their place In this forest type are kail, banoak, moru o8k etc., Deodar
usually foms pure crop in many looallt:les.

/bolow %0 em are notsufficient.’ Tho troes of hirhor

3. KAIL diametor clagsas 1.0.

%all forest type 13 confined mostly in Rajgarh Forest Division.
It occurs in amall area {less than 10 hectars) in Nahan Forest Division.
The volume per hectare in this forest type is 26:412'm3, This growing
stock 1s mostly confined to the trees of lower dlameter classes, Trees
above 40 cm. are usually absent. Tho distribution of voluma per hactars

and stems per hectare is given 1n table numbers IV-22 and IV-23
respoctively.

4, MIXED COWLIFLRS

Tebla No.IV-24 gives the distritutblon of volume per hectare in

difforsnt dimmeter classes for thls forest type. In this forest type

the conmlferous specles e.g. chir, kall, deodar, fir & gpruce occur in
mixture with two or more than two Species. This forsst type occurs mostly
In Rgjgarh Forest Division, In Nahan Torest Division e small arca of
about 30 hectares has been found to possesa this forest type. Tho total
growing astock per hectare 1s 122.836 cubic metres. 'The contribubion of
various conlferous specioa viz,, chir, kail, deodar, {ir and spruce

to the total volume 'is 3.2, 1., 17.8, 25,5 a.nd 24.1 raspectively, Maxzimum
volure oceurs In 40-50 cn. diemster class. Thoe total number of stems
For hectare isg 140,145. The maximum number of trees belong to deodar
gss.f%) followed by kail (21.24), spruce (14,2%), fir (12,1%) and chir

5.0%). The trees of lower dlameter classes i.e., bolow 20 cam. are
present only in case of deoder, kail, spruce snd khaoir. Trees sbove 7C cm. oz-ipe
occur mainly belonging bto the species e.g- fir and sprude. Tho disgbribn-
tion of stoms per hectare of ench epecies In difforent diamcter class

13 glven in tahla V25,
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Se ~Gonifors mixed with temperate harnduoods

This forest typs oceurs both in Rajﬂarh and Na.han Foragt Diviglons.
The volume per hectare of this forest type is 93.726 m® and 37.706 nd
for Rajgarh and Naehan Forest Divisions respectively. The detaled distri.
bution of volun® per hectare 1n different diameter classes 1s glven in.
Teble IV-26 and TV-27 respectively for Rajgarh and Naghan I‘orest Divigions.
These tables indicate that figures of volume per hectare in Rajgerh Forest
Divigidn are-almost two and a half times of the {izures of Wehan Forest
Division., This may bo because of poor stocking of this type in Nahan
Forost Division. In Nahan Forest Division the cormon sasclea in the mixture
are chir, sal, deodar, bancak, moru oak and some other broad. lemved spocies.

In Rajzarh Forest Division hizh level conifers such as fir, spruce
also form the maln crop. The most :Imnort.ant specles in tho ni:dture l1a
banoak which forms ambout, 1/5th of the total volume' in Rajserh Forest Division,
About 75% of the volume in this forest type 1s conatituted by broad leaved
specloes, 41l the three of oaks species viz., bancek, moru oak and kharsu oak
are found, The dotailed digtribution of the numbsr of stems per hectare of &1.7%ar
different specles in different diameter classes ls givean in table IV-28 and
IV-29 for Rajgarh and Iahan Forest. Divisicns roupockivuly.
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B Sal

This forest t.wpe occurs mostly in Nahan Forest Divigion. It
occupies only a emall area { 13 ha, ) in Rajgarh Forest Division. The
table IV~30 and IV-31 give detall distributlen of the volume per hectars
of different specics in different diameter classes for Rajgarh and Nahan
Forest Divisims respect Lvely. ‘i'The volume per hectare figures of this
forest type is 164,358 m® 41’ Nahan Torest Division. Sal alane
censtitubtes 140, 091 m?, per hectare (85. 2%) indicating comparatively
purer crop of sal, Maximum voluma ig found In 30-40 om, diameter class
followed by 20-30 cm, dla.matar class. The tabls of distr:.bution of -
stems psr hectare, which is givén at no.IV-32 the presence &f maximum
number of trees in dilnet.er clagses of 20-30 cm, The trees in the
dianmeter classes 10-20" .cm, are leaser than: that of 20-30 em,.’ which
indicatea that the dist;'lbﬁition 'of stems .per hectare is not satisfactory.
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This forest t e occurs ia Lajgarh and Nahan 'oraest Diwvisions.
In Rajparh Yorevt Division Iu oceurs in i1 [larfer area.  The iuportaat
speciz. oo oak which are fou:d are _mercus leucotriecgphara (Syn ,.it:cfmﬂ.),
1 himalaywmal (S -, didatsta) and ! semeedrnifolia, Thera is nob wmuch
differ.nce in the volute per hoctare [Npurss of this forest type in
Rajarh and Nahon Forest Divisions, In Rajgirh Forost Olivision the voluwie
per hsctare Tigures in this forest “ype is 92 734 and in Hahan Torest
Divigion it is 97 162 The dis"ributiocn of volune per hectara oo
inpor+ant specles in dif oreat diimeter clarse. is given in tables IV-34
and IV-35 for Rajgarh and ¥:han Forest Divisicns respectively  In .lahan
Forost Division the irportant speciss is banoak It coastitutes about
85% of the total voliae while 1n eass of lajgarh Torust Division, this
species forns onlv 64 of the toral volume Hore Yharsu and woru ools
are also present  The centribution of Yharsu and inaru oats to ths total
volure is 12,4 and 5 1% rogpectively The tables of dislribution of stems
per hectara (table IV-36 ad IV-37) iandicate that dis ribution of stems
BT asctare in di:iferent diwmmete~ classes is almost sa*isfactory Tho
btrees of higher. dii:ster classes.ans. moro amunlant in Rajgarh To-est
Division thin in Nahan, "orest Division
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8 Others

This forest type 1s constituted by amalgamating various
types alrcady discusscd in Lhapbter -II The volume per hectare
figures in thls forest tyne is almost the same, both for Rajgarh
and Hahan Forest Divisions IF 1. 43 240 cubic motre per hec*aro
for Rajgarh Forest Divisions and 4R2.143 cubic metro per hectare for
Nahan Forest Division Table Jo IV-38 and IV-39 give the Alstribution
of volume per hectare figures of important specics in different
diancter classes for Rajgarh anl Nahan Forest.Divisions respectisely
The distribution of stems per ncetars of importart specics undor
differont dizneter clasa.s is given in tible no IV-'0 and IVl
rcgpectlvely for Rajgarh and linhan Forest Divisions
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RATE OF GROWTH

Chir

S.No.

10.
11,
-12.
13,
14.
15.

On tho basis of data collscted during tho survey tho
diameter-height rolatianship of Chir has boen workcd out and ig”glven
in tablo no,IV-4l,

AGE/HEIGHT .ND DIL:MITER REL.TIGISHIP FOR CHIR

51—

Tablo o, T7-12

4Lga
10
20

40
50
60
70
g0
a0

10
120
130
140
150

The rate of growth of chir was studlod by incrament borings
as woll as by collection of fellcd trzo data,
ag workzd out from Incromont borings in torms of annual incroaat
porcont in lasal arca is glven in tablo no, IV-<i3,

Correspond Ing
height in o,

Corrosponding
digmoter in c<m,

The {ncraooant percont

Contents
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Tablc Ho, I/=43

If.c—ml Fornulszo Diarster in cm, —_— -
used 15 25 £35 45 a5 €5
Last D% p% 5
1G years —g——b1 ,
DQ £.58 3.73 2.69 .26 1.39 1.58

2 - .

Previous Dy ~D
i g2~ Vs x10 ,

10 yoars 2 6.66 4,80 3,24 2,35 2,153 1.48

D?.
2 _*? :

Provious - -x 1G 5.21 5,03 3.25 2,83 2.38 2,04
D 3 r

to previocus 3 .

10 yoars <

DS,
Whereas :
D 1 -~ Diamster over bhark at hreagt helght.-
DO = Dianctor under bark at nreast hoight.
D = Dy-2 ( last 10 ycars increment).
2 L 3
Dy = Dy ( last 20.yvars incromont ).
D, = Dg=2 { last 30.yocars increment).

In thig tablc the poreentage dianeter jincroent his boen workoed
out for the last 10 years, previous 10 years anl previous to provious
10 yoars. The formulae usod have alsgo en indicated in the abovo
table,

Tho figures of mrowth percentage in msal ares as indicited
above can ke safoly assumod 4s the growth parcent in volumz,
this wsis the volume iacromunt of chir has becen workod cub talding
Anto comsideration the nmumxr of stems por hectars in cdeh diawmctor
¢lass and is given in tabld no. IVdL,

Contents
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Tablo No, IV-44

PFJlIOQIG.LL Lot eiT OF CHIR

Diamcter Far the last for the provious . For the provious
class., 10 veara, 10 yeoars. to proviougs 10 yoars
10-2C 0.342 0,516 . 384

50-2Q 0.441 0.526 0.526

50-60 C.115 0.125 0.138

80-70 0.038 0.037 0.051

Total: 1.777 2.101 2,194

Ler ifor celzxg

Froa the table of wveluio por hectary and stems per hectare of
different spaclos, the acan age of the crop has boon worked out, taking
into considaration th: noan age of tho dizaeter which his got tho nazimm
number of stoems per nectarc, Tho soan age of othor cpeelss has ooen
workted out on the isis of Preinvestmont Survey of Roports of Utbarkaghi -
arca (Uttur Pradzsh). '

Table No, T7-45
ME.1 4GE OF THE GRQP_

Specion Diameter class Diangtor class Meansgo of
which has gaot which hia got the erop.
the maximum MNo, the aaximem
of stams{na.. volume/ha.

{cm, {cm.)

Chir 10-20 40-50 2B

Doodar 10-20 50-60 a2

Qaks 10-20 1020 S0

Sal 20-30 30~40 13

Contents
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fiean annu:il incromsnt ealculated on tho b.gis of mean ago
and woluwno por hectare for chir, doolir, ozka 2nd sal in their
raspactive forest typaos ic approximatcd as under :-—

Table o, V=46

Mgk G0 <10 iLLl aMdULL THoEMIT OF TMPORT.LTT SPESTES

e

Sfccies Hoan ago Hoar fmnual Incronont in us/ﬁ.la.
Chir 26 1,508
Deodar 4z 3.105
Oaks 30 TR.541

Tho average aniual iacrement of chir as ealeul.ted on the
basis of inmcroment Dorings works oubt to 2.05% cubic metors por hoectarao.
To b on safer side the ifneremosnt valuo as ovtained in table no. I7—i6 may
o adoptod for further caleulitions.
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CH..PTSR =V,

FRESENT MyLGRMT LND FUTUAL PROPOS.ALS

The objoeta of ths proscnt managoment of th2 forests in the
arca are i-

1} to presorve and improve the vegotational cover all over
ths arca so as to provent denutation ind orosion in hill
8lopes and canscrve soil and nolisture,

2) +to cover blank hill sidos with traoe cavera and replace
the inforiar misc, patches with suiltable 2nd important
specios,

3) to provido far bona fido domostic and agricultural
roguirement of woed by locil population for timbor,
fuol~wood, grass, grazing ond miner forest products,

Fl

4) +to btring about tho narmal distribution of ago-classes
and establish normal regeacration,

5) to arrust soil orosion by affarestation and other soil
conscrvatlon moasures,

§) aonsiotont vith the above to obtain maxlmm annual yizid
in perpotuity of varlous forest products such as timbor,
fugl-wood, grass, anboo cte.

Thus proscnt managoment caphasisos on productlon of forcst
produce which are requirod for aceting the dcuand of local populition
and Incroase annu2l ylold in torms of large size timber (Slocpors)
alonguwith some forest conserv-tion objectivas., In order to achiovs the
obJoctivos montloned above, tho managoment prectices for difforont
forest arcas as adoptod In curroent working planas aro sumsrrised in
tzble no.iV-1,
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Table No. V-1

Nemo of working
Circls.

-—— - ——

1

Inportant
specien

. -

Silvieultural syshem edopied.

—— e m = Cem——

2

3

Doodar. Working
Circle.

Chir Worlding
Clirelo.

Selaction
Working
Circla.

Protection
Working
Ci e 19 -

RAJ GARH _FORST DIVISION

Deoder and kail
Wwith.scme parcen-
tage of £ir and
spruce 1in certain
2reas.

Chir with sama
anowrtt of ban opak
and broad lesaved
speclas.

Tkiag worlking
cirele inecludan
all the fir and
gpruce foreats,
pak forezbs and
gecme broad
loavaed forests.

The forasts occur—
ring along oreci-
pitious glopos in
temperate zona
ugually coveroed
with osks and
conifers. Along
Giry river on
lowar elevetions
tha foroszts of
khair and slssco
are also mangged
under this work-
ing circle.

This eircle includes all pure mixed
forests of decdar and kall with the
excopbion of few isolated petchas.
These forests have been manared
wider irreguler shellerwood systen
with floating veriodic blocls.
Certain ereas which have men found
suitable for raisinz deodar anil
kail plantations have also teen
incluced %o manzge under thls work-
ing circlc. Regeneration is usually
achieved naturally but artificial
regenoration in certain areas mey
also be carried out. Regeneration
period is about %D yeers with a
rotation of 150 years.

The silvicaltural system adopted for
Chir foreghts is Punjad Shelterwood
syaten with fixcd periodic blocks.
Tha period of regoneraticn adopled is
320 years with a robtation of 1202 years.
Thors i1s aempheslis on achieving
natural regeneration. IF netural
regeneration fails, artificial rego-
ration is adornted.

Tho silvieniturel system adeoptod for
tho managemern’, of these forecks is
scloction sysiom. Tho oxplcitablas
slze is fiyed at 5C cm. with felling
cycle of 15 years. Therc is emphasis
on eobtairing natural regefcrction

hut, artificial remaneration of impor-
tant spocics can e wmdcertaken whero
it is required.

The objocts of management in thia
working circle is to protoct the Riil
gides apaiast further erocion and
congerve tihc a rca which 1g bodly
eroded to Improve soil axd vmater
roginoe of the arca. In thesa forasts
no felling is prescribod.
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Name of working
Cirvele.

Important spscies

Silvicultural system adopted.

NaHAN POREST DIVISION

301l congervation
Working Circle.
pure sal crop.

Salection Sal mixad with
Worlling foresbts of sain,
Circle. khair, chir,
tandu, amaltash,
Zhingar etec.
Protection The forests
Worlkdng situatcd on
Clrcle broken and

oroded giwaliks,
bambeo bearing
forast of stoop
and precipitious
arcas. Smecles
such as chir,
sal, ban oak are
also found in
bottor arcas.

This ymr}:in:; clrcle The silvieultural system edophed
camprisos of almost for the managemont of these forests

is modified wmiform system with
fixed periodic blecks. Natural
regeneration has to be obtainad

and conditicng favourable to its
astabllishmernt is to be crzated.
Advanco growth ote. 15 retained

to farm future crop. Ths conversion

perlod adopted for the convergion
of this arsa is 125 years.

Regenaration is almed to be obtained
by natural methods, but artificial
method may be adopled in areas

where it 1s difficult to obtain
regeneration naturally.

The silvicultural systen adopted ig
selcction-cum—improvement fellings,
The aim 15 to grow species which
are the bost suited to a particulsr
locality, Importent and valuable
specice are glven preferenco over
less Important species. Tho salec-
tion dlemeter is fixed for differcm
specias, The solecticon diameter

is 0 em. for sal, shisham and sain,
860 . for chir, 30 cm. for khair
and -.0 cm. for other chhal speclos.
The felling cycle is fixed at 10
years.

Most. of the areas in thias wori:ing
circle are kz2dly ercded. Thersefora
the object is to improve the vogo-
tative cover by protocting tho
axisting vegebation and Inproving 1t
by resorbing of sowings and nlant-
ings of various specles. Felling is
usually rpot prescribed. Grazing
ote. iz also prohibited,
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Namo of working .'ﬁnpbrt.ant spocles Stlvicultural s;i;stm ado-z;b;d
clrcla, - -

Plantation ' Tho working circle ovcrlaps with
Working sal convorsion, soloction and
Cirela rreotoction working cireclos Tha

objects of the management of this
circlo ara to obbain the existing
plantation 'of various spocios amd to
ralse plantation of inportant
species Tho sllvicultural
systcm aedoptod has clear fellinz
with artificial plentations

. Tho speclas salectod for planta-
tion;aro deodar, walmt, Bauhiana
Sichem, chhal and Bucalyptus.

Bambeo Main spocios 13 Thosa fo ;
rosts aro managed undoer
ggrki.ng 22523:1@“3 salaction-cun~imprévamont follings
rcio Threo years felling ecyclo is

usually adopted

Fran the urosant objectives of ‘the management, it is cleer. thet
present aydstem of management of the forosts are designed with a view to
producing large size trees for production of logs and sleepers and various
structural timbers. The forests situanted in arecas where terraln is difficult
are generally worked for obtalning offlcient soll conservation The forests
situaeted 1n highor end interlor hillg are also managed under this systoem
Thaso forests can be exploited 1f our logging techniques are Improved

g FO

The large sizo timbor required for the production of rallway

"sleepers aml othor structural timbers may contimie. to be in demand for

long timoe - Thorefora, some of* these forests mey be requirod to be managed
with a ylow to producing large size timbers Rocently thore has beon a
consistent demand for indugtrial woods Tho maln objoct of teldng of

thls work was to worlk. out the existing growing stock of conifercus speciea
paxrticularly of chir which. Is Important speclos of tho aroa fram tho Industrial
fo:lnt of view Thoroforo oxlsting growing stoclk of chir along with tho

nformation of tho arsa which may bo brought undor chir plantation is
dogirod Thoe data collected for this purpose may not be engough to gives

a canpleto ldca of verious arcas which are suitable or othorwlse for ralsing
chir plantation Tho whole arce which 1s understockod or is wndor dograded
farests, scrub lands, grass lands ote. may bo selected for undertaliing
plantation of chir, 1f such areas occur: in tho-guitabls altitudinal zono of
this specios. For arcas dbelow 1000 metros sslaction of othar apccies might
bo necassary Tho solcction.of ameclos in lower areas (bolow 1000 metres)
will dopond upon variocus odaphic factora
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ANTUAL YIELD

Annual yield is-a function of growing stock, rate of growth,
rotation, managoment of systans and sevoral other foctors, These factors
are boing exmined in tho 'subsequent peragraphs.

‘The groving stock of impertant spocies has already been worked
oui; in Chapter-IV and is belng reproduced below in table V-2.
Table Ho, Vel
GROSS AND NET GROWING S[OCK OF IMPORTNT SECIES

. Gross Crowipsz stock Mot owl ford cle
S : arowlng gio
pecies in 000 mg. In 000 m’
Chir 959,669 959,669
Kail 101.747 101,747
Doodar 304,645 04,645
Mixed conifers 186,681 168,012
Ban oal 1591..776 1353.008
Moru Oak 279,381 237,473
“Kharsu 465, 932 396,042
Sal 3479.212 BA7 9,230
Others 3577 613 3577 .613
Total s 10946, 656 10577 .439
Rate of syowth:

The Mean dmnual Iherement of Important species in their resvoctive
forest typos.has beon worked out on the basis of mean age of the crop.
Tha i‘igures of Moan .dmual Increment of Important spociles-is given in

tﬂblG v—z-r
Tablo MNo. V.3
MEAN AN UAL_INGRE}EAT _oﬁ' IMEORTANT SPRCIRS-

Smeles” ‘M.A, I. in mS/i'xé..
Clir 1.508
Doodar 2. 105
Ozaks 2. 541
Sal ) 2.918
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Rotation:

Taking intp consideration:the prosent systonm of manegchcit,
thy groving stock, rate of growth and whilization pabtern, the rotation
of inmportant species has been decided. Deodar is an inporbtant strucbural
timbar specicg and is proposced to be maznaged to produce loge, which may
meet tho requircmont of gtruetural gredo further. Chir an important
gpocies of the area is proresed to be menaged for the production of logs:
sultuble to yiold fridt packing cases. Trves with 45 om, diameter
at breast hoight over dark are supposed te be sufficlent to yiold matorial
regiired for packing cvases. In tho swvoy area, chir attaling a diamebor
of 40 en, approxinmately ab the age of 72 years. Chir troes of the diamster
cilzas 4050 m. yikld merinun amount of resin which ia an important prodaco
ard violds subgbtantial roronuo, scmotimes ‘greater-than the timber vallo
of tha erep. It is proposed to adopt a rotation of 90 yearsg for the chir
cTop in-the asrea. ZFir and gpruee occur in camparetively smaller aroa.
Theso gpecics may be managed wnder a rotation of 150 ywers’ in order bo
produco sleepers ete. Sal is primarily used for tho production of
stractural timbers, railway slespara ctc. d.rotat’-n of 120 years ia
guppescd to be good enough for the: production of s % makerial.

_ Thuz the rotations of important species as adopted Iin tho
proposed monsgemant is indicated in tablo He. Va4,

Talla Mo, Vi

ROTATIQN OF TLiTORIANT STRCTES
Specica "Proposed rotation in yoars
Chir 80
Deodar 120
Fir_Spruce, 150
Qaks 100
Sal 100

g e —

—— —_—

Annun?t Viglds
Anmmal yiold of important specios may be regulabed by the
followlug formula:

Totgl sraving ghoclk £ MAT of the orom

Armimnal, Yield = Hobation Robation
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Tho annual yiald of differcat apecics wnder proposcd manaremend
works out as under:-

Tohle Ho, V=5
LUUAL TIZID OF TMPORCAT SPECIES

S.Ho. Spacles Yield in cubic moetros
1. Chir 27400
2. Decdar 3200
B Mixcd conifers 1900
(mainly fir & apruco)
4, Oalzs 45300

. Sal 65700

-

Tho annual cut from other forests has not beon calculated asz these
may be rogquirced to moet the requirement of the -local population and for
moeting thelr domegtic requiromonts.

Chir 1s an lmportant industriasl species. It yiold timber required
for paclting casos, paper amd pulp and various other industrial purmosos.
Attempte aro required to be mada for ralalng large seale plantation of chin
in tho areas which lie in its altitudinal zones. This gpecies may bo pikatod
up in the following types of arcas:

1. Poorly stocked forests.

2. Scrub Tawds

3. Pasturc and grass lands.

Tho aroa wndor this land usc clasgs has boen worked out by total
interprotation and is givon in table No. V-B.

Tab Ho, V=5

TOTAL AREA WIDER DIFFERENT LANVD USE CLASSES AVAILABIE FOR RALISLIG CHIR
PLANT AT IOH,

Land use class Lroa in hecetaros
Poorly stockod forests 18,825
Scrub lands 19,057
Pasturo and grass lands 33,366

Barren land 1,608

—

A1 tho areas wnder differont land use classes ag mentioned above
nay not be found suwltable for raising chir plantation becauso of tho
rresenco of variocus adveorse edaphic and topographical factors guch as
shallow soil depth/zone of root pemetration, preclplticus slopes cte,

The saoll dopth was studied on ecach sample plot of inventory and regults
indicate that about 85 to 75% of thoe somplo plots fell on tho soils having
moroc than 30 cm. soll depth.
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CHAPTER — VI

DEMAND 3TUDY

1. OBJZCTIVES
The mein objectives of the demand study were ¢

(1) to estimeto the present wood consumption by locsl popul ztion
g&nd industries;

(2) to forecast the level of wod consumption for the yesr 1981
end 1991,

2, ¥OOD_ CONSUMPTION

The consumption of wod by loczl popul stion snd industries hes
been estimated by ollecting actusl informestion, The estimate of
congsurption hes been mede by reccgnising the following categories of wood
utilizetion 3-

(1) Hood utdldizetion by locel pupuleiun

() House construction end repeairs;
b) dAgricultural implements;
e) Fudl,

(2) baod utilization by industriag

a) Packing cases industries;
b) Furniture industries:
e) Other industries,

(3) Hood utilization by Government Demartments emd Oregenisotions.

Hood copsumtion by loesl peonla &

Locd population consume wood for constructlion and repairs of houses,
agriculturel implements end for fuel, Faster scientific development =nd
machanization in the various fields have chenged the requliremant of many
commpdities but it has not been able to relegate the lmportence of wod in
the use of mep-kind., The area being rich in forests, locdl population
enjoy sufflcient rights end concessions for felling extraction for the
timber from the foTests in order to meet their domestic requirements, In
the construction end repair of houses, wood is very importent materiel,
Other Puilding materisls such as bricks, cement ete, Bre not popular
becauss of the easy evailebllity of wod, For fuel, timber is the
chegpest materisal, Thua wod reméins the main item in the construction snd
repeirs of houses, Bgricultural ircplements &nd fuel wood in the 2ree,

Wood 1s &8lso used In fencing of the fields and houses, Lerge nurnter
domestic end agriculturel implements are wooden,

3. WOOD CONSUMPTION FOR HOUSE CON3TAUCTIONS AND REPAIRS:

House types ere genertlly influenced by climete, economic
eonditions end loc2l customs of the people. The gensral technical
characteristic of houss constructions in India is indicated in teble No,
vI-1,
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Tag Lo NQ' VI_J
- -~ . H 5.1 o T
Plinth Mad Timbor Brick
Brgh ' bambno canent Others

read, stone
11 rurel ereas 84, 5% 2 TH 12, 5% 0. 5%
1 urhen oress 44, 3% 1.7% 53, %% 0.7%
Oitiesn 0.2% 0,9% 78,0% 0.9%
Wall Mud T4 mbere Bri ck Others
aref barhoo wood cenent

OF conerete

sheats
411 rarsl areas 83,28  0.9% 15, 5% 0. 4%
#11 urben areas 42.1% 2,0% 55, 2% 0. 7%
Citles 21,7% 6,0% T8, 1% 0. 2%

Strawy, Corrugated Cement Brick
Roof grass sheats conereta in Others
thatches, &sbesica Mortor
banboo skeeta ate,
reed tile

f11 rarsal erses 69,64 23,59 1.7% 2. 4% 2. 8%
&1 urben areas 32.9¢ 23,63 19, 2% 10, 5% 4.0%
Cities 14, 5% 27,23 43, 5% 12, 5% 2.5%

In the erea under ‘study, technicel cherectaristica of the houssa ere

di fferent then those dlscussad ehove,
houses 8ra wonstructeda

plains however no such dlstinction hes been observed.
usad in the walls 15 stones @nd btoulders
reinforcenent is done hordzontally &end verticelly.
used in flooring of tha tecp siorey.
windows, rldges, crossars, rafters, wall pletes ele, &re woden.
rao £ing matarlel ocommonly vnsed are

In the hiila generelly two -storay

The zpper storey 1s used for thesiuwrpcse of their
‘own living and ground storay is used for housing thelr cattle otc, In

relnforced by timber.
Timber 18 commnly
&1 other members such as dooura,

The avmmn matarlal

Thea

Tha

sletas, tin sheats ate.

4 s8mple survey wes conducted in the 8ree in order to find out
px2ot quentily-of wod used in thoe consfructicn of new houses 8nd repeirs
of old houses,

Malysis of deta obteined from sarple survey hes revegled thet the
quemtity of wod consumption for coustruction of houses In aree is 2bout

15,5 o per house,
The punber of housaes 1n the yeer 1981 were 37082,
210 housas were constructed ennually.

L3 per 1971 censuns, there are 59933 houses in the aref.
Tiis shows that about
The aversge lif= of & house is

estinmated to cbout 50 years snd mejor repoira fre uudoerteken 8t en Interval

of 10 yefrs.
every yeir.

This shows thet sbout 5% of the houzses will need repairs
The quantity of wocd required for the purpose of repfirs of

0ld houses 1s estimeted to sbout 10% of the gueniity roguired for the

constTuction of new housas,

The number of houses during 1974-75 1s
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estimsted to sbout 40825 end the nunbaer of touses rsiuwdring mejor
repairs during this year-1s 2041, Therefore the quentity of. timber

required for construction end repeirs of houses of the cred is given in
teble no, VI-2,

Teble Ne, VIZD
IWDOD COMSUMPTION FOTL HOUSE CONSTRUCTION & RAFPAIRS

No o oi‘ Qu.e,nﬁity of Totel consumption

S8,No. ItenmNo, houses  timber - of timber in md
required in
oo
1. Gonstruction of 210 15,5 3255,00
new houges,
2 Repddr of houses m41. 1.55 316%, 55

Totsl 2251 17,05 6418, 55

The survey has revealed that the importent species which are
used fbr house construction end repeirs are chir, deoder, szl end other
broed letved specieg. The conswmpbion of deodar is limited in higher
areas while chir is uwt3lized for most of tha area. 358l 1s used msily
in Peonte=Velley of Nahen area, The percentsge of ithese species is
fpproximeted 40%. chir, 15% deoder, R5% 88l =nd 20% other brocd lévved species
Thus soecles-wlse consumption for bhe purpose of house constrection #nd
repairs works out es undar -

1. Chir - 2567440
2, Deoder - 962,80
3. 31 - 1604, 60
4, Other broad leavad - 1283, 75

species,
Tot=l - 6418, 55

4, W00D CONSUMPTION FOR 4GRICULTURSL IMPLEMENTS:

The nein occupation of the penple 13 agriculture. The Agrilculiural
implemaubs such as plough, certs, suger cane crishers fnd other irripgstion
irplements fre quite commn, Inspite of the extensfon of agricultursl
facilities, the improvement in the egriculbural implementa has nct been
very common in.smdller villeges., The wooden plough still remfins the
irportent agricultursl implemente in the entire survey ored excent for the
Peante Valley where tractors are &lsc used. The number of agricultural
impilements during different yafirs of the survey has been found in the table
Vi-3.
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Tablg No, VI3

- — - — — i ——

DONO-I Ite.m h4 a2 A
1951 1956 1961 1966 1971
1, Plough 26118 28932 31005 27275 40112
2, Bullock certs 1154 1297 1405 1249 1358-
3. Sugar aéne 231 244 534 506 566
crushers _
a. Levellers - - 1134 1435 1500
Totel s 27485 30473 34G78 40463 43536

Most of the requirement of the wod for construction end repgir
of these 8gricultursl irmplemonts fre mot by the forests, The quentity
of tlmber required for meking these implaments is worked cut &s under -

Tabla No, VI-4
QUATITY OF WOOD REGUIASD FOR AGRICULTURSL IMPLEMINTS

S.No, Item Totel no, -Life of Jonual Auentity Totsl
of imple= &on impl- requive- of timber pequire-
‘menta, ement ment of roquired ment in
(In years) &I, for one os
unlit in
, s
‘1. Plough 40112 2 20056 O.14 2807, 80
Za Bullock carts 1356 5 ere O 0 136,00
S Sugﬂr cee 588 2 283 0.5 141, 5O
erushers -
4, Levellers 1800 2 T Oel5 112, 50
Total 4553536 21361 3197, 80

The specles which ars usuclly used for this purpose &re chlr, desdar,
s€l end other broad leaved specles. The percantage of these species is
epproximetaly 15,10,25 end 5 percent respectively, Therefore, the
quentity of chir, deoder, sel end other broed lenved specles works out &g
under $-

Chirf - 479,70 m
Dender - 319,80 md
381 - 799,40 S’
Other broed -~ 1539.,90 m3
leaved spp.
—
Totel i - 5188, 80
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FUSL CONSUMPTICH

¥ood is combustible moterial end @ well known source of heat,
It serves the purpose of domestic fuel os well as of industrisl fual,
The sh2re of commercial fuel in rursl Indie is very'lilitle, JAccording
to the survey conducted by Nastionsl Council of AMpplied Eeconomia
Research, the totel consumption of commercisl fuel in rurel Indis is
herdly 5,5% The non-commercisl wood such &8s fire-wood, begasee, saw
mill wasta, vegetable waste, cow-dung ete, Rre largely used, The
percent@ge consumption of d&ifferent non-commercial firel for Himachsl

arasd os Worked out by Nationsl Council of fppiled Bconomic Resesrch is
given in table VI-5,

Table o, VI-H

PIACT T_;GE OF VARIQUS NON.COMMERCLAL FUSL3
‘S.Ha, Fual _ | Petcent dte
1. Firewnod ' e 73,0
23" D‘tll’lg Gaks_ a},o
3, Cherondl 0.2
4, Vogetable waste 6.8
Total 0o

The area eonslsts of mstly hills with altitudes ranging fron
700 metres to 4,000 metes, The winMer is ssvere end large smount of
tilmber is used for keeping the houses warm. The use cf charccsdl ie
very 11ttle and lirtlted only In towns 1like Nehsn, Fecnta, Dadahm,
Rajgarh end Sarehen ete, The rural populetion 1s mostly dependent
upon the wood,

. Sample survey conducted in the £re2 ir: order to find out the
per cqaita consumpiion of woscd hes revealed thet the per ceplte znnuel
consurption of fuelwood in the erea is 5% kg Thorefore, present sanun#l
congumption of flrewood woiks cut as wmder ="

1. Total populeticn in the 8rea - 24E03%

2. Per cevite consurption = 550 kg
3¢ Total consumption - 134768 tonnes

The remval of firewood from the forests conslsts of 8lmwst all
aveileble forest speoles, It includes iops @nd tops, brinchwood #nd
umextricted meterial from the worldng coupes of the Forest Depertment,
The broed Leaved species in the coniferous fbrests such &z cexp end
other misc, spacies which have no market value as 2 siructurel tinber
are usually used for this pumposa. The coniferou spacies such ag
ehir, decdar etc, 8re not generallywilised for fuclwood because the
materin]l 1s used for the production of pulp &nd elmsh 8l1 availeble
timber is tronsported to Yamma nogar for pulping Gopsl Feper Mills,
Large proportion of quentity calcalated 2tove is obtelned from the trees
growing on the privets 1ands, Timse totsl fuslwood doiisurption es
caleulated 8tove mfy not necessarily affeckt. the wood balonces. The
chCreesl which 1s converted out of fualwood in the area 1s moslly exported
out sifd the @rea to the pleiansg of Puzjob end Haryona,
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WOOD CONSUMPTION BY INDUSTRI®S:

There £re oo mPjor wod besed industries in the eres, The
irmportet wod consuming industries in the aref are :--

1) Packing cise Industry;
2) Fumiture Industry,
.3) Other Depfrtnents,’

There &rs ftout 40 sow mills which &re mstly. engéged in sawing,
structurcl timber &s well 23 meterisl for pocking c&ses, The number of
sow mills in Nehfn Forest Division is lfrger than Rejgarh Forest Tlvision,
The smn materiel from the sew mills is largely utilised -for construction
tnd rep8ir of houses, for meking of frult packing ofises md in furmniture
industry. It i3 observed thit atout 50% of the out=tum.from verioud sow
mills is utilised for construction 2nd repelr of houses. But in certain
cases phcking cases 8re of grefter irmportmmce =nd mre thin 75% of the
end product is meent’ for prcking ceses. The saw mills ere usuflly amall
Mostly heving one hand sew,” ThHe vertical band srws 2re the mst ecommn
machine used in the Braa, Soy .l'fﬂ:llﬁ_ Hre gemerdll w smoll matly with 4on
pulley slzo end &8l1' sorts of ‘sewing.ls done with the same mechine., Thea
commsh slze of the blade belng used in tha machine is 7-10 om, wide ond
about D-21 gruge thick, The out—turn of these mochines ususlly. véries
from ebout 2 mS %o .4 ms"‘.pgr dﬁy. Ixcept during cer‘t!lin _m:ﬁ—ths,'. tha seuw
mills de not run to thelr fullest gépecitys :

These saw mills usuelly convert the tlmber brought from the Sovemmant
foreste es well os from privete Ioldings. dbout one fourth of thestimbar
1s brought from the priveate hoidings for sewing.

A gsew mill 19 not & wod consuming Industry :in itself, Theusown
naterinl is'used meinly for the following purno seat

1) House construction &nd repairs
2} Famiture industry”

3) Pacddng case industry

4) Other smell scéle Industiles] .

The wnsumtion of’ sewn*wood for the'purpy so of house construction
ond repedrs hes dlrefdy been token into sccount while working ouk the
wood requirement for this purpose. +u '

Eumiture meldng Industyys There 8re 28 fumiture malkdng industriss’
in the @red, There may be number of individusl erpenters who &re ¢~ .o
engégad In making of werious iypes of fumiture, out thess htve bem
excluded. #Mlmst @11 these units héve been viaslted #nd the :consumtion
of wood hes bean Oscertained. The specles—wise brefk up of the totel
quentity of wod consumied by thaose units 1s given in tlo Taeble VI-6,
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Teble Nog VI-6

CONSUMPTION OF WoOD BY FURNITURE MAKING UNITS

Specles

Consurption in cublo
metraa
D_eOd&r 1&.00‘
Kell 82.00
Chir 60,00
‘Sel 120,00
‘8issoo 45,00
Tegk (Import) 2000
Other specles 85,00
Totel B12.00
Eocking Coga making induatry t— The situation znd climate of the erea

make 1t suituble for the development of horticultures A frult growing
belt hes &lready developed fround Ra)garh aret,
under &pple cultivation, Total eres under orchards is reported to be
5216 hectéres, Téking fn averags ennudl yield of Blont 2,0 tonne per
Jectare, total production of frults during 1974-75 works cut to 10432
Tho reiulrement of tlober

mtonnes ST Gbout 521600 boxes of kg. cach,

a_!érfbl‘ .packing cases for 2 box 1s sbout 0,015 cublic metras,
‘requirenant of tlmber for packing casea is 7824.0.

Most of the éren 1s

Tmz total

The demend of fruit

pecking ofses 1s sefsonfl ond mony times loodl sew mills 8re not 7l

8blae to meet the demtnds of the boxes of locdl orechardists end thess fre
brought from adjoining erea, Myst comron timber used in the packing cese

15 chir, The other specles used ere kail, fir, spruce @nd other specles,

The specles-wisa dlstribution of these species is spproxdmeted ag €0%, 53,

0%, 0% =d 153% respectlvely of chir, kall, flr, spruce ond other specioa.
The &nnual oon tion of these specles for this purpose works out to 4695,00 m
for c-.hir% 391.0 m° for kall, 782,80 wd for fir, 782,0 md for gpruce =ad

1174,0 ‘m? for cther specles,

CoH3 Y GOVT ARTMENT3

LS

Certein guentity of timber 1s used by exlsting Govemnment Depértments

including Forest Depertment, The supply of timber for the yoor 1973-74
to various departments 4s reported by the office of the Mvisional Fbrest

Officers 13 indiceted in teble no. VI=T.
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Tanl g Ne, VL7

SUPPLY OF TIMBER TO OTHAZ DiP SHTMENT

Govt., Departments Ruentity of timber used in mo
Sal Chir Deodar Others Totel ~

Public Works Deptt. 23,0 18,20 TBa00 4%, €0 112,90
Flectricity Board 41,8 - 15,0 - 56.8
Himechol Fradesh,
Forest Department 23,70 19.50 21.%0 12.80 77,7
Othor Departments 18.00 28,00 18,70 8e 50 8342
Ré-ﬂilways - 189, 20 ~ 17.25 086,45
D,G.3, & D, ~ 226,30 - - RB6,30

Total : T Dbee Lo 8330 82,15 773,25 ~

g

Supnly to timber perkats g

Most of the timber 2nd fuelwod extracted in

the 8rea are exportad to timber merkats of Yamma Napgar, Dhhradun eto, The
ennutl expoTt of the timber fmd fire-wood is 42 thousemd fnd 30 thousmd

cublc mebtras for Rajgarh and Nahar Ferest Divisions respactively,

Suvmmarr of wod consurntion in the 8rea

The presmt wood consumption for different purposes by lockl

population nd industries is summerised os

Tahla No 1T~

under $—

SUMMIRY OF PR 7NT_WOOD GRSUMPTION (Tn cubie metres)

Chir D

S.No.  Iten eodar  Sg1  Others Totsl ~

i,  House construction md  2567.40 962,80 -1604,60 1283.75 6418.55
Tep O1T Sa

2. Agri cultural implements 473,70 319.80 728,40 189,90 F19B.8D

B Furniture méking industty 63,00 15.00 170,00 182,00 512,00

4, Packing cages miking 4695,00  ~ - 3129,00  7824.00
unlts,

5. By Govt. Dep2rtments »1.0 83,3 108,60 82,15 773,25

Total

8303, 30 1515.90 263,680 B6276.,70 18726.60°
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PROJECTICN OF FUTURE -DEMMD OF WOQDy

. The future demeénd of wood is govorned by lerpgs number of foctors.
The importent factors ere growth in population, changes 1n income gstructuro,
pTrica trend of various commwditles, chenge in utilizatlon pattom of wod,
chtnges in technology, literecy, availepility of gubstitutes, consumar
Peferfinces ste,

Various formulfe for projecting future demdnd of wod heve bdan”
used. These formul®e suffer from cmdefect or the other. S3inece tho
present study dntended to indlcote onproximetaly the quantity of timber
required to e used during coming years and the study has not been done
in detaeil, therefire to discuss the differant types of iurmilas to be used
in forecasting of the fufure deménd of timber, will not be in the purvies
of this study. Thi future demand of wod cfn be prrelected taking into
considerftlon the lmportmt foctors sich s growhh “u populetion, chfnge 4n
income strucsure, pyiss trend ete, which can eziily bs estimtted, The
effect of popultticn upon consumption of weod is ganerslly assumed to be
uniform end quenilfiative reletionship of Income and vonsumption of wood
products has indisabted 2 positive corelstion through out the worid,
Besides the populction tnd income the supply of timber is 8lso importent
factor which m2y govern the future eonsumpticn of wood. Timber supply 1s
relotivaly in-eiactic end very little con be done to &lter the pruduction
of wood In the forests, Income has profound impact on the eunsumpiion
lavel of weod in gereral througheut the werld, snd developing ecuntriss
like India in particular, The elasticity co—efficient for inecome con
be derived &s the rotio of chénge in quentity cunsumed to the percentage
chenge 1n the per coapita income, )

The projection of future demind of wood for the araa is proposed
to be made for the yo2rs 1981 =nd 1991,

Populetion Bstimates

The total populetion of the arsf occording to the 1871 census
is 245,033 while it was only 199,551 in 1961, The populetion fur the
years 1281 ond 1291 cin be projected by compound interest formula, The
rote of growth in populftion bstween 1261 ond 1971 werks out .2a4. Thereforo,
Egsuming the séma rate of growth in popuistion bebween 1871 &nd 1281,
the pepulation for the year 1861 worke out to 0Z,84), Various
devolopmental aotivities ond femily planning programmo Wwill have imect
on the growth rate ~f tho population. The r2te of growth in populrtion
during 1981 and 1%TL 18 assumcd to be 2,04. Thus populstion during 1991
works out fo be 2I4,103.

Incoms Batimetes:

4s per HEimashal Pradesh Statistics per capite income for whole of
the Himachal Pradesh f££r the yefr 197475 is 355.00 £t 1961 price level
tnd &8F currant price level it is WS, 1037.00 ag apadnst Rs, 331,00 .
(Rgn 576,00 2t current price levdl) durdng 1968-89, The growth in per
capite income from thé yoor 1358-M to 1874-75 works out to 1.5% per yeor,
In view of the wvaricus developmenbtal activities, it is expected thet tho
rate of growth in income will 1ncresse tnd therefora, it is cstimted”
thet the ver capite income during 1981 end 19¢1 would be 2z folliows 2~

’ B‘sﬂ 4{35.00
Bsa H0€,00

Per coplta income dusdng the year 1881
Per copita income during the year i991

hi
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The projection of consumtion of wood durifng these yeers is
woked out on the bosis of the fbllowing formle -

1

X ,
Log . = 0,433 xLE. (1-X)

Y 1

X

Whero Y1 = Fer copite consurption at target date,
Y = Per ecgplte consumption et star{':ing'poir'xt.
N | = Income Elasticity
X = Per athita income ot starting po:'_n{..
xt = Por capita income &t terget date.

The constent 00,4543 is derived by F,4.0, from cross-sectional
dota, 48 ne histowical sorios of consumption figures oré avgiiable
it i3 not possidle to works out o sepf@reto Incone glésticity opplictblo
to the 2rea, It is, thersfore; proposed to 2dopt ' &n income elasticity
of 0,0 which is the factpr arrived by F.4,0, for India,

Foracesh for Wood enasumiion:
Using the fitove formila, the:quentity of di ffersnt specieq used

for construction end repairs of house, for egriculturél implements end
for fuel has been worTked out ond is summarised In table no. vi-g,
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-3 B
Foregact for dndustiris] wood reaninement

The area 1s likely to be “*‘f‘*e ted by;vc-rious mdushi'lﬂl deVﬁ'LO!:‘he"ltS.
Therc 1s sufflcient scope for the, ag:vn'lon*mmu of the '"Tu"'l.l.'sc@lc Industric
in the 2ree, Forcta end Nahon pra ﬁeve* LoTang 88 future 1n;1us{1i' 71 sites in
the Ere2, The fudure demmud of wog heg be;*“l wrled out 25 el the formila
discussed e8rller, The species ‘D"‘D}'JDI‘tiOil :Ln the utilizatlon hes 98lso bean
tssuned to be similer es ek pre'scmt

Sunmdry of nrasent uood consumehioh tnd nraisched  futnrs Abmond,

The present wood consunptioh. species<wlse end projected|futurs demend
for the year 1981 =nd 1991 is given;below =’

Ll + N “'__

SUMMARY OF PRESANT WOOD CONSUPTION /AND PROJECTED FUTUREIDEM ND

S.No, Speciles 197 4-75, 7 1981 1991
1, ©  Cnir 8203,00 216€3,00  51034.00
2, Deo dar 1516,00 4983,00 6380,00
5. 581 267000 687900 11270.00
" 4, Others 8277,00, . 17440.00 26659,00
i Totel 18786, €0 50965.00 . 75333.00

-
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CH/PTER — VIL

LfGCESSTBILITY & GOST STUDIES
The moin objects of these studics were 1

i1} to work out the forest @re@s which sre 2ccaessible
with regord to the present logging tecniques-

1) to work out the totel cost of extraction for meking
delivary of the weod ot Yomunenager from different
units of the forests;

111) e&nd to oxamine the possibility of eny mdification
in tho current logging prectices

7 decessibility mmd Cost studles vers underteken in the eret
The study wes not done in detell but efforts were mede to Indicets the
Arels which &re fccesasible for different types of logging methnds Cost
comonents of different ltems of felling ond extraction were tlsc oollected
from the different working units Totel cost of extraction of wood from
diffaerent Arefs %o Yemmagar, whlch has been selscted s the dovelivery
side hos boen wWorked out .

2 METHODOLOGY

Tha whole ore2 wes Alvided into cetchments end sub-oftchments
depending upon the dreinage pattem of the area  Zach costchment md
sub-cetchment w&s further divided into sultoble logging wnits or eost wnita,
These units wero so framed thet the s=me logging end extraotion methods
would be Epplicable in one it mnd the et of filling end extractlon 0ro
uniform, The distmrces of the st wnits f-om the delivery slte h2ve boen
worked out, teking into conslderstion toth off-rond trensport &nd on—roed
tronsport Ten units which htd oontractor coues under worklng, were
visited &nd forest controctors/sub-oontractors wera interviewsd for finding
out the cost components of verlous logging operetione If various
cltemetive for trmseport mdes are ovellehle from the particuler cost
unit, the prevelent one wes selected for working out the costs The
cos* of v-rious operetions wes wllected tnd converted into cost per
cubic metre fbr felling tnd cosb ner cubic metre par kilometre for
extroction The m2in objective was to wrk out the totel cost which mey
include felling, conversion, loading, w-lording, tresoort ete. for
efch cost it which is involved in bringing the wood from the cost
wmit of the delivery site The wlume of wood 2vailable in such cost
units 18 worked out on the basis of strple plot wvolumes fallling in
perticuler cost units The whole ronge of cost is classifled intoe
different cost c¢lBssos The volume in edch cost class is determlned by
atteching the volume of the cost unit to the emst of making dalivery of
the wood to Yamme Nager

x FACTORy INFLUMNCING LOGGING CO3TS
Logging cOsgts 2re genertlly influenced by ths folloving fBotorsi-

Ltitude

TopogrophyF™

SJope

Climoto

In fragstrmacture

Forcst Density
frejlability of labour

el WL S
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4 ALTITUDE

Logglng costs ore generflly higher on higher anltitudes beceuse
conditions of working are difficult ond period evajlable for wrking is
clso short. The informotion on oltituds hts been collected from the
topo m2p sheets of the &rea tnd inventory serple plots. The hlghest
renge in the survey e@rea is Churdhar in vhich highast petk is Chur(3650 m).
Most of the higher ranges &re in Rajgorh Forest Division, In Nahen
Forest Diviaion, the nltitudes does not go beyond 2,000 mstre. .The

argf wnder different eltitudes ‘end forest types is glven in teble ne,Vil-1
for the entire-survay Lref,

Tablg Nog, VII-} _

JREA OF DIFFANT FOREST TYPE UNDER DLFFERENT ZLTITUDR
) &ra8 5q.Knm,
- AL titude i
Forzst Type - = — Total
_ Belov 500~1000 1000— 1E00- 2000- 2500 M
S00M ..M _150.M 300 M 2500 M
Chir . -. _17,07 133,07 5125 1.86 - 204,13
Blue pine - - - - - 2.78 - - 278
Dm dg'? - . -:- "' "o - 1. 31 14. 28 4.98 — m- 5'?
‘ E - Tt .

Mixed,Conifers - - - 1.31 4,88 = 6,19
Gonifers with - “41,89 ¢ 42003 36,80 34,17 13,14 168,15
temperéte ' o r.
hardwoods N .

= - - .. .
se1 128,00 81,49 2,62 - - - 212,11
Sal with 44,69 33,36 - - - - 78,00
B,L, 5?}3. .
Qaka Y- - 30.97 117.98 45,37 _7.88, 200. D).

. - . . T . .
Others. + 132.75 270.08 123,55 1,62 22.34 - 580.34

- . R :

Totel . . "E05.44 443.99' 534,45 226,00 111,60 21,02 144250

5. TOPQGR/EHY

The topogrephy 1s flso an importmt fector for determining the
method.of extraction tnd p&ttem of converalon, These fictors directly
offect the logging o sts. logging costa 8re generally highor in hilly .erefs
then in pleins, Mogt of the areq in"Rajgarh Forest Division is hilly to.
very h1ly. However, in'Nehen Fofest ‘Division, -there s sufficient
ares vwhich is plain,
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6. 'S LOEFER

The' slope plays &nd 1E‘port.ant part in determininglthe logging
co st 8. Gmerally logeing costs ars higher in higher slopes but this mey
not be elways true. Logglng beyond the slopes of 6% end Stoveg®y not be
possible, The generel glope of the .eree wag studied on the basis of the
glope 8t different stmple plots of :I.nventory. The 2red of di fferent forest

* types under difforent slopes &8s warked out by mvmtory rosults 15 glven
in teble No, VII-2,

Teblag N VII-

ARFA WNDER DIFFERENT SLOPE INDER DIFFERINT FOREST TYPES

&rea In Sq,Km,
L - SLOPE
Forest Type = — —— Totel
70% . afr® af-e® %-48 o°- 2°
E'h)ve.o
Chir’ 4.10 16,73 28,49 146,82 7,99 204, 13
Blue pine - S 1,08 .70 - 2,78
Dendar - 1,08 10448 WaB6  -2,16 D, 57
Mixed Conifers - 2.16 2,16 1,87 - " 6,19
Conlfers with 2,18 3,24 32,42 130,31 =~ 168, 13
tamp arate ' :
herdwods
581 - “ - - 5,02 67,06 142,03 212,11
S8l with other - - 4,53 54,84 18,68 78.05
‘Broad leavwed, . .
Oaks " -6.82 32,72 5L.25 96,45 12,98 200420
Others ~ _ - 9,28 87,15 370.38 B83.58 . 50.534
Totel 13.08 65,21, 216,58  B80,26 267,87 1442, %
7o GLIMATE

The climste of the ars2 is &lso en importemt faclor in determining
the rvad enduster transport systems, The climete’ g:vems peariod durdng
which extrectlon of wood 1s posslble during the yoor. Roed Trensport system
1s 1imlted to feir westher-only bocouse 'thare 2re lorge number of rads which
are not puce? roeds. The rivers which serwe &n importmt mde in’water
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troansport do not hove sufficlent weter during dry sefson &ad therefvre
water tronsport 1s limited to.only fow mnths when the.woter is plenty
In rivers to float tirbers. Highar rénges .mby receive large 8mpunt of
snow fell during wint.er which mey inhibit the logglng operations,

8, IN FRESTRUCTURE

The development of sufficlent Anfragtructurs.of commnicetion
meens results ofgy extrection of forest produce resulting In lesser cosbs.
Therefore, the sltustion of the cost unit with respect-to the ieumching
depots or rall heads or rood heds is very important foctor. Longer
off-rond disttnce my involve such a igrge amount of expenditure which mey
prohibit-the extractlon of the wood from tho trod., The off-roed trengort
systems ‘8re genarnlly 30-~3 times foro costlier, Rell trmeport is generdlly
ohefper then med transport but the systen is out of gquestion beceuss no
railway line pisses through the survey area,

9, FOREST DENSITY

In ‘dense forests, cost of extroctidn per cubic nmotre is, geerdlly
less then in the open beceuso lﬂrger. ﬂr:ount of tlober is ovajlmle for
working in’'a gmaller &rem, Teble no, VII-3 indlcstos the 8re2s of different
forest types under dlifforemt crown density :

Tahle ¥No, VII-3

=

AREA UNDER_DIFFERFNT CROW_DENSITIES

(dret 1h s3.km,)

CROWN DENSITY

Forest Type - — - Total
Lesa 'then Qad—0.7 More then
0.4 0.7
Chir _ 48,86 96,99 58..28 4,13
Keil - ‘0.5 2,53 2,78
Deodar ‘1, 58 7.51 11,67 20, 57
Mixed -conifers 0.20 2, 5 540" 6.19
Gonifers mixod 42,97 51,18 73.98 168, 13
With terpergte
herdwoods
Sal 17.75- 66,07, 1128, 29 212,11
Sal with-BL 17.92 58, 36" 1.77 78.05
Oeks 97.73 80,17 22,30 200, 20
othOI'S .-...-.-.-mt \D_I'I'CE[I Out-..-lioniiollo ] . svim.54

Totol ' 1442, 07777
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10, AVAILMBILITY OF LAiBOURES

If hos been révetled by the Contractors working in the ared that
thoy do not find eny difficulty with 1&bour, Skilled nd wn-gkilled both
types of l8bourers Bre gmerslly availsble in sufficient nurbors, Som
of the contrictors profer to keep permfnent labour foree Mnd employ such
labourors which ore not loeol, '

11, PRESENT LOGCTNG M AGEMENT

It present logging 1s m2inly done by forsst cdontractors in the
2red, Only In & smell @re2 of Nohen Forest Division, felling has been
done departmentsally, Fellihip 48 usu8lly ‘done 4n the coupes which &re
marked. 8ccording to the prescription of the Workirig Plens, .The coupes
congists of ‘'whole or part-of 8 compertment.or sub-comportment, Ths orea
of the coupes mfy ronge from § ha, to 50 he, or mwre. The trees to ba
falled 8re marked with hemmer'ond en estimetion of their stmding wolume
is 81so mede, The mirked coupes are gener&lly eold to the forest lessees
by the depertment through publie auvction, The lgssess pfys the royelty =
to the Porest Depfrtment end 1s responsibtle for the entire felling &nd
extractlon operstlon of the cowpe, He 13 8lso zjeq:oonisible for markcting
the forest produce, The leese pericd of tho coupe 18 well defined and it
-virles from few mnths to 2 yeor ormre, ’ h

Felling and delimbing is generally done with 8x¢ 2nd saw, Brood
le@ved specles ore usuflly felled by 8xe only. Power chedn sews dre not
usoed &t 011, The falled trees 8ro cut into logs of different size usully
3 metre long., Cross-cutting is gonertlly donc by two nm cut sow, The
specles such as fir, spruce, deodar occurring in higher elevations 8re
usuilly oconverted In form of slegpers before trensporting. Some time the
logs &re siutred. Squéring 18 wudlly dno by &xe, Conversion of logs
Into slegpers or scontlings ie not done in caes of broad leaved specles,
Broad leavod speécles @reextractad in form of logs, Sometimes theso
species Bre converted Into charcofl &nd extrecgtion of chfircoal pogcs no
problern,

Major transport method fdopted for the trmsport of the timber
of the ared 1s road transport, Only & smfll fraction of the produce 1s
trinsported through weter for sone dlstemce. The 1md trensport systems
consists of two vorts(l) offerond transport end (11) roed tronsport.
Various off-road treneport systens. Bre prevelent In the sreg, Thescbre
dry slide, wat glide, rolling, r@nuel corrloge, carrifge on mils back ete,
Sky line crfnes &nd grovity ropeweys h2ve not been egrectod in the aree,
The dry and wet slides fre used for smeller distrnces gaerally inslde the
coupe. Construction of such slides la dne only in higher alsvations
partlculerly in &refs of dender, fir end spruce in Rojgerh Forest Division,
Rolling is a9lso done for 2 small distfncees. Manual corrloge or carriege on
mila back 15 done when the felling 18 secttered over wider Orefs. ¥Wham
carrirges 18 to be doneo minually or by miles, the logs &re mede smeller,
ususlly 1 metre longe ZLclesoople flotting 1s elso done with the hdlp of
virious rivars &ad nollaoas ocourring in the &re2, The irportant rvivers ond
néllahes which Ay be used for such floating are Girl, Jalal, Sainji ste,
Soma smellor nallahog/khuds mey @lso be used for this purposs for smell
dlstmces. HRo8d trmeport is the major trmseport systen for the
tronsporigtion of forest produce from the forests to tho morket, The
extraction of forest pmduce 1s usuelly done by trucks of 5 tonnes capocily,
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COST COMPONEINTS OF VARIOUS ITEMS;

12, FELLING

 Folling of conlferous specles i3 gmerolly done by s&w end 6xa,
Tho forest contrectors genoertlly got the work dons on piece mecl besis,
4 sub-eontractor 15wsullly responsible for folling works,» Lopping (if
needed) &nd roping. is included.in the felling work, The rotes of felling
8re usuflly higher in higher oltitudes. The rates olsp differ with the
spaciess The'rates for broad-letved specles fre usuflly higher them for
the conlferous species., The retgs-of.felling 83 prevélent in tho Grea
O0ro glven below 31— ' )

1, Chir By 230 ta s, 4-00 per m’

2, Dooder & Kail 15, 300 to fs, 500 per 3

3. Tir & Spruce RSe 4-00 to Rse 5=00 per =

4, So Rse 300 to 15, 4-00 per m°

5. Fuelwod fsy 600 per tonne
13, CONVERSION

" The felled.troes 8ro nido-into logs of eultoble sizes..- The
logs of fir, spruco, deodor and k81l fnd somptime chir fre sjufred &nd
converted Into’ sleepers or semmtlings at the coupe site. Tho rute of
conversion of different spocies 1s glven bdlow 3= )

1. Chinr Bsa 25-00 to Bs, 20-00 per &

2, Depdar & Kajl Re. 30-00 %o ks, 35-00 per -
1] . . h L]

%. Mr % Spruce Bs¢ 35-00 to Iz, 4000 per ms

. .The squaring ongd conversion of logs into sleepers ond seentlings
"is'not dne'in cdse of brord leaved spacies, In cBse of broed letved
specles, the felled troes ere converted into logs of sultdble lengkh end
tromsported Bg such.

4. EIGRAVING P ROPZRTY MLRK

'The‘pmp_e:f‘!:y rerk of the eohtractors’ 18 engraved én tha two
fooes of thee sledper or log before thay ere trmsperted fron forests.
The operstion congists of clefning the ends of thé 1ogs ond engraving the
property merk, The job is usutlly done ot the rete of R, 2-00 to Rk, 2=
per 100 makks, ' )

15, CONSTRUCTION OF BXTRAGTIN P{THS;

In plein ore2s of Nenan Forest Division contrector has to incur
certein 8rownt of expenditurc on construetlon of extréotlon paths Inaide
his coupe ™d outslde for trensporting his tirbers by trucks, Tho fmownt of
exXpendlture on construction of such oxtrtction prths will depend upon tha
distfnce of the coupe from the road but gemortlly Bs, 20/~ to k.1,000/-
is incared towtrds such construction of extraction petha,
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1le, MINOR TRMANSPORT SYSTEMS

The roto of minor tronsport dlffer with the situation of -the wmupe,

These tronsport systems fre generflly rosorted to for smfll distnces. Tho
dpproxdmite rates for different oporations fre glven below 1=

1. Folling Rse8~00 -to 85,1200 per ms/'.lm
2, Dry slide It 5-00"to .- 6-00 per m /}::m
3. Wet,slide ls.4-00 to Bs, 6<00 per m Am

4, TeloSooplc flooting Rs, 200 to ks, 'B3-00 per m 3 A

The monut] carri2ge ond ofrringe on mule becks is quite comron in
the &ret, Ths operation is commnly known os 'Kendh8 Dhmldin! tnd 'Kaochhar
Dmiden! “respectivaly, .The rétes of Kendha Dhulen is Bs, 25-00 to Rs, 3500

per cublc metro for & lecd wpto 1 km, Higher rates Ore generflly cherged
for tho lefds 6hove 1 kn,

17, ROJD TRMSPORT

The timber 18 genegraelly tronsported to nefirby tirber morkets
such &g Yemmo Nogor, Dehradun etce The retes of kachha rond ére higher
then that of puce? ro2d, The rotes for hills 8re corporatively higher thin
ploin roodsse The rates whilch fre prevalent in the brea &re glven below e

Iypaof Road Reto dn B pex no/ln
H111 kechha Ree1,00 to Bss 1425
Hi11 pucce Ro,0675 to Ro,1.00
Fl24n kachhe Ree0aT5 10 Rae1,00
Fl10in pucea Re,0. 50 to Ro.0-75

Most of the mntractors have thair own fleet of trucks for
tran sportation of timber,

18, AMENTTIES TO LJBCUR

The labourers who work in the omupe fGre gencrally of two ty‘pes,
(1) loest 12bowr end (1i) irported lebour. The locel 20bour work in the
_coupe gnd usutlly retum to thelr vllleges-1f situsted neer Obout, Otherwise
-forest contréctor hns to provide some shelter to, terporary s wall as
porménent lebourers. The:shalter is generally nede 4n -form of 1Jhoprit,
Sometimes tents are 8le supplied, It 1s reported by the contrectors thot &
sum of R8, EDO/- to Ra, 1,.0-00/—- i1s dncurred for this purpose, The
cntractors Blse arrénges for the supply of rotion ete.
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4.

Chir Rs.2.8 5 'Bs, 4,00 per o
Deoder-& Kail RS.S 00 to Rs, 5. 00 per, o
Fir & El:apmca R=,4.00 to Re, 5,00 por o
sal R8,3.00 to Rs; '4,00;per n°
Fuelwooad R-s._ 6400 por tonnd,.
. Bt o 1R e ot
. ' ot + .
Chir | Rs, 2500 ‘o Rss 30,00 por m>
Debder & Mail R5,30,00 to RS, 35,00 per o
Fir & ‘Sprucé RS, 35,00 to RS, 40500 per o>
Eneraving of promerty, Rs.2.00 to.Rs. 2.8 per 100 morks,
nerk -
Minor Trensnort
(2) Rolling Rs,8.00 to BS. 12,00 por no/km,
(b)Dry asliae Nge 500 -to-Rs, -6.00-por o A,
(a) Wt slide R9,4.00 to Bs, 5,00 por o /im,

(d) Teloscopic flosting Rs,2,00 to Rs, 3,00 per n° /i,
(o) Monusl corrfoge 28,2500 to IS, 5500 per m° lead upto 1 km,

Major Trengnort (Rood trénsport indluding losding &nd m-loading),

(=) Hill kockh2 road  Rs,

~(b) Hill .pucoz. 1o od Rs,

(c) Flain kachha rmoed: Iis,
(d) Floin pucea rood Ra,

Copstruction of ‘Re,
axtraction peth Rs,
2mendtd Ehowe  Rs,

s happo: axr #R‘S.;

1,00 to” Rs. 1,25 por n /&m
0475 to_RHs, L_qopern/h:.
0475 to Rs, 1,00 per m 5 ficn,
0.9 to Rs, 0,75 per m /J:m.

$0.00 LotRs, 1,000.00 per coupo or
1050 to Rs, 3.00:per cuble netre

L5 to Rs. 3.00 por 1:33

"o r z
1.00_to Rs. 2,00 per n
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COST ZTAYSIS

For yorking out the cost’ 6¢f 1tems of extraction -such as felling,
extraction ‘etc, method which is provelent In the Bres hag been taken info
conslderation, Roed tymsport is’the main system of extréction of forest
produce exocept for ‘certfin” brefg where rdver trmasport is Bdopted for
snell distances, The cost of-extraction indluding felling 2nd trensport
fron tho wst wmit to the delivery site (Yamms Negsr) has been worked out
for efich oat wnit,” The cost of extractlon varles fron Rs,. 65.00 to more
then Re, 20,00 per m®% The cost of axtrection for Rajgarh Ryrest Division
is higher then Nahen Forest Division;, 25.ruppes cost dlésses heve been
formed., The totfl-wolume in efch cost unit has been célculated on the besis
of gmu:l.ng stock figures of the sarpla plots’ felling in-thet mst wnit,
dtteching this wlune to the cost of oxtraction of the unit, volume in
di fferent wst c.lassas havg been &ppro:amated. Reduction in wluno
due to felling end logging hés not-been worked out, The.tot&l wolume which
c®n be oxtrficted in, different cost, classes 18 given in tzble No, VII-4,

Ieble-No, VIT-4

Cost clesses Volume of wood Percentege of

(Rs.) which can be  totel volume,

extracted dn '
000 =7,

Less .then 75. 2885, 680 26,4
75-100 _ ésaa.asg, 23,2
100-125. 1220, 534 11,4
125-190 1409,95% 12,9
15-175 1925, 135 17.6
Mora then Rse175 617.318 5.6
.Ineccessihle 351, 528 Te 2
© Totel - 10948,979. 100 -

Most of the wood In lower cmst cdlesgses come from Nahen Forest Division,
Most of the wod of 321 forest type 18 in cost class less then Ra, 7500,
‘Here terrein is e2gy end most of the units 8re edsily fccesslble by truck
ete. In the cost class Rs, 7500 to Rs, 100-00 some of the szle forest,
a8l which broad letved species ond some of the chir forest which are essily
accessible &re included.” Soms of the Chir forest which heve longer off-rond
distenaoe, cBslly 8ccessible forests of ban ook, dender ond koil are
included in cost®cless B3, '100.00 to Rs, 125,00 end cost cless R3S, 125,00
to Rs. 180,00,

3ome of the fbresta of fir, spruce, kharsu, otk ate, &nd forests
of chlr, deoder with comparstively longer off~road distmces come in the
cost elags betweasn Hs, 1%30,00 end Rs, 175500, The forests of deodor, chir,
ofks and other species with very long off-rord dlstences ¢re included in
the cost dlass mre thm Rs, 17500, Such fhrests whlch are situcted 4n
very difficult terrain, steep &nd precipitous slopes where extraction is
practically not possible wlth present logging methods Bre clessifled as
in&coesaible Prests,
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CHIPTER - VIII

INDUSTRI JI. POSSIBILITIES
1. The present consnrption of wood and projacted denmd for the

yceer 1981 ond 1991 has been workod out 1n Chépter VI,  Spocles-
wlse requirement is indicated below In teble o, VIII-1,

Teble No, VITI-1,
WMW

S.No. Specles 197475 1981 1991
1, Chir B203.,00 21663,00 31054,00
2. Deoder 1516.00 4983,00 6380.00
L Sel 2630 .00 6879,00 112%0 ,00
T4, Others 8277.00 17440,00 286089.00
T Totel 18726,00 T50965,00 '75353,00
2e Tho ennuel yield of importeant specles h2s also been Zpproximitod
In Chepter V ond 18 given in Tablo No, VG wiich 18 reproduced
below:

Taklg Mo, VIIT=2

MNNUZL YIRLD ¢ IMPORTNT SPECIES(1in ms}

Chir 27400
Deoder 3200
Mixed conifers 1900
Otka 45300
Sal 65700
3. Wood bolences, therefore, for the year 1974-T75, 1981 end 1991

works out &g wnder t- -

Toblae No, VIIT-3

WOOD B/L. M GES FOR THE YEZR 1974-75,1981 & 1991
) in 000 ms
S.No, Specles - Yebr
_ 1974-75S 1981 - 1991

1. Chir 19 -8 (=) 4
2. Deodor 2 (=) 2 (=) =
3. 52] 63 5 54
4. Others 9 28 19
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Thus, it would €ppeér thot Chir, Deodsr end other coniferous
gpecles Bre Just enough to mast the present requirements of
locdl population ond industries, If the growing stock of these
specles 19 not enriched, 1t mdy not even be possible to meeot
loctl rulrenants, ' It is necessery therefore to tugnent the
growlng stock of theso species by large scdle plentations, It is,
therefore, not foesible to plen &ny léarge or smBll scele Industrles
bésed on the rew mtterisls of conlferous spoecles.

Oeks form mejor proportion, in specles type others, The wood
bolaricos in this cetegory 8s worked out €bove are 32,000 md for

1974-75, 28,000 nd for 1981 md 19,000 md for 1991, Those forests
&rg situated in arefs where off-mod distmces 8re corperatively
longer mnd the terreiln is difficult @nd siocpe is stecper. Thoroforoe,
such forests ere not belng extrocted &t the N1l extent, It 1s,
therofore, not 8dvisable to plen for tny wod b2sed industries on
the baals of raw meterial obteined from those epecles.

The only specles which may heve substentisl emunt of wood balénces
is Sgl, The wood talmeces in respect of this specles for 1974-75,
1981 end 1991 work out to 853000 n5, 5,000 n snd 54,000 md

raspectivealy, The foroests of this specles are situsted on corperttively
e83ler slopes tnd thorefbre extraction is no problem. This

species, however has its own asilvicultural problem, Regenoretion

of sal 1s not satisfactory in ol@ the 2rs2s &nd therofbre, 1t pfy not
bo possiblo to 8chieve the tnnufl ylald of 6570C P aa worked out

in Chepter V,

It 1s necesstary to point out here thet this spocles is
o very god struotursl ticber end is widely used 83 @ structurdl
tirber in the survey 2red end in adjoining Oreds of Horyens,
Punjab, Uttar Prodesh md Delhi, The tlober is corperotively
eatlier tnd therefre 1f my industry besed on the raw mAteriel
of this specles is pltnned, this is likely to hove #n 8dverse effect
on the supply of constructionzl tirber to edjoining frefs ond thelr
raquirencnts may rerdin wmsetisfied, This my elso legd to
inorefss in prices of tirber to 2djoining timber mArkets, It 1s,
therefore, felt thet this specles should continue to be used &s pser
1ts prosmt proctice. It 1s pointed out here thet the spaecles
1s gener@lly cxported to tirber nerkets in form of logs. The min
refson behind it, is the developnment of big timber nfrket in _
Yammo Nagar, Tho sizes for constructiont]l materisl such 0s door,
window franes, ridges, refters otc. fro very mch verylng, Therefore
sctunl sowing is preferred by the users thensclves. This factor
ney discourage tho esteblishnents of somo Wwood working units in the
&rot,
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Ground 32mpling Desim
i for
Chir belt - Himehnl Pradesh

Systerntic Grid Samplinz will be cdrried out for survey in Chir belt

of Himteel _Predesh.. Arowmnd edch grid centre, there will be & ecluster of
four sample points,,

Mip Bheets on the scale 17 = 1 mile (i,a. 1: 65,380) are avatloble
for the 8ref, OCrida fre mrked on these rfp sheets in thousand yards,

3ample grids will be sphoad 2t 2000 yerds by 3000 yerds (i.e.
1832 metre x 2748 metre)}, The distance 2long the I axles will 2000 yards
and for ¥ axles It will be 3000 yerds (see figuras 1). Grid centres will
be taken 3s the cross section of the grids mirked on the mps,

Four stmple points will be clustered 2round eAch grid centre.
The s2rple points will be 2long the four grid lines, emerging from the
grid centre { due Korth, Fast, South a&nd West), The distfnce of edch

88mple point will be 300 yords (i,e. 274,8 metre) from the grid centre
(see figure I1I),

Variable plot method will be used 2t each of these stmple points
for collection of Informdtion, But wheraever Bamboo is found to ocewr,
fixed plots of the sizg 0.1 hectfre in extent, with samle polint as the
centre of the'plot, wlll also be 1aid, Fixed plots will be sgquwre in slbpe,
wlth 1ts four 8plces faecling North, Erst, South & West,

S2mple polnts énd/or the fixed plots will be numbered 83 1 to 4,
starting from North in 8 clock-wise diraction (i,e. North-1, East-2,
South-3, West—4 also see flpgure II),

EQ e

For collection of informition from s2ch of the samle points, the
following forms will be used 1-

1. Paint Daserintien Form i~ The description of severcl perGmeters
mentioned in the form will be for &bout 2 hectbres of eref Bround the
sample point,

2. Tally Sheet{P.4,F-2):~ Tally of &1l trees cbove 10 cm, di%,

will be takeai with Relaskop and with basal ared factor — 2, &nd will be
recorded in this form with acturl dinmsters and specles codes of the
trees.

3,:50mle Tres Form 3~ A laiger set of inform2tion with regerd to height,
bark thickness, clear bole 4nd increment bearings ehbec. will be collected
in respect of 211 'IN' trees occuring between North and West Directions,
This information will be filled in thia form,

4, Barmboo Fhumeratlon Form i1—- Information on bamboo clumps and culms
will be recorded in this form

Detalled instructions for £111ing wp varlous forms are enclosed
herewl the
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PLOT DESGHIPTION FORM

CORING INSTRUGTIONS

StNO.

Item Golum Instructions
e —— 8 Noat .
1 Job 1-3 Leave 1t blank., To be filled 4in by
Data Processing Unit at the time of
puanching, '
2 Grd Design 4.5 =dn=-
3 Report o, 6=7 ~do~
4 Sub-Report Number 8 =do-
5 Orew Leader 9-10 Two digits. Write your code number(App,1)
8 3tate 11-12  Different states in the North Zone should
be coded s under 1=
Codea Stata
oL Haryana
oz Himehal Pradesh
a3 Keghmir
o4 Pwmjab
05 Br jasthan
o8 "Uttar Pradash
For survey in Chir belt in H,P, the oda
will be alweys 02,
7 Revenue Districts 13-14 Codes for revenue dlstricta for CGhir balt
of H,P, will be 2s undar :=
Coda Rev strict,
01 Sirmr
02 Solan
03 3inla
04 Bilaspur
05 Una
o] Mandi
o7 Hamirpur
o8 ¥engre
09 Charba
10 Kulu
11 Elnnobo: Spiti
. [l 1! Spi
8 (Ctchment 15 Fc:J'Ig survey of Bhilru%aftpgnt&.l-'. catchment

should be coded as certsinly to the
followlng maln vivers:

Catchment

Yammao
Sutle]
Bias
Ravi
Chenzb

Code

b R

Contents



-

9. Forest Divlision 18 In each 1torest dlvislon should be coded
a3 wnder !

Yemme Caoteohment Dilvd sion

Ralan
Bmjearh
Chop2l
Rohrn
Solan
Simle
Kotgarh
Xinnaur

: Catehm

Xmimer
Solen
Simja
Bilaspur
Unea
Bolpu
Swmnder Negar
Bing Cnatchment

e
Hanirpur
Nopu
Xan gra
Mandi
Nachen
Sere]
Kuln

oA WN R m‘JmCﬂhCﬂMI‘g

B DN oo 0 s

B
5

Nurpur
Dnlhousie
Oranba

Chenob Catchment

1 Pangi )
2 lalgil & Spiti

py

10 [and clasas 17 Considsxr the nresemt l2nd uss of the two
'hectares of ered Bround point/plot under
refereance, Cl8s8slfy the land use iIn
following catemris si~

Gode Description

1 Forest Iand;~ Consider 2s forests
211 lends with & forest cover
(Including bamboo 4nd palm) e, g.
with trecd &nd/or scrub growth end
whera land syrfeces not uwle primrily
for purpeses other thin forestry.

2 Serub Iand - It dncludes 211 argh
devold of trees more thtn 3 nmetre
height end having bushy growth, It
will exclude alrefdy growih undar
forest land,
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Legel Status

118.

—%—

5
3

« Description
Pasture & Grass Jandgs:— Land
primrily mneged for cultlvetion
of grésses and grazing cattle e, g,
{used for primerily other than
forestry) .

4 Barren Lands 31— All lands with
expoSed surface end which are lying
unatilised e,g. Barren lands, exposed
rocks, sand dunes, swimp 8reda
without vegetation,

[,

5  Agricultural Crop Iand i~ Gonsider
as agriculturdl crop land, all lands
mnder cultivation with or without
fny tree cover. ’

6 Orchard/Non-Forestry Flantationsi=
Includes of lands on which horti-
cultur®l orchards end plantation
non=forestry speciea have bean
I'ais ed-

T Urban, Village & Industrial Landsi—
This Includes dreas of Webltation
end Industriel sites (if not less
than 2 hectire),

8 Others i~ Includes (a) ¥ater
(b) Rosd other
than forest

Tad5,.
(c) Rivar beds

It also Includes lands vwhiech cAnnot
be clasgified if any of the 2bove
classes,.

One digit. OConsidering thae lepzl status

the following categorles have been mde,

Classify the plot in one of the atepories

and write the cods in thils eclum, ZEach
category is to be identiflied sep2rately
only if 1t is not less then 2 hectare

in area,

Cada Deseription
1 Rgserve Forest 1- 4s per definition
IFA,
2 m t ect
Forest: ~do=
Un—demarofited Forestsy  —do-—
4 Un-clasged Foresis ~dp-

5 Bairmmni Revehue Jand 1- land under
the control of revenue/other
departments,

6 Panchavat/Shamlat land: I2nd otha

under the control of Fanchayet,
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Coda Description

7 Privates Jand: Not under the
control of any Govt, Depariment,

8  Unp-determiped landi~ Includes a1l
forest land which ocfnnot bae
clessifled In any of the Btove
c2tegories,

12 Ceclogy 15-22 In the visit of the sample point,
geology of the areft will be studlied.
Parent Tock compécthess/MRrdness will be
studled. It Ry be possible to cArry out
the study after ex@mining road side
cutting, end lend slides Socuring in the
aret, After study, classify the p2rent
rock 23 under i~

&dd_ Description

(eh Sand Stone - Sand particles
comented by Ferruginious material,
It is genorelly 1ight brown in
mlour,

o2 Lime Stone 1= Where the CAlclum
Cerbonate eontent 18 high, It
1s generally grey, browt 4nd blue
in eolour,

03 Conglomertite 1—- Where different
types of pebbles &re a2ggregited
to form & selid atructure, It
has different elour in the sam
rock,

04 Shtle 1= It 19 hardened clay
A terial whlch has lost 1ts
plasticity, This spilits inte
thin alips parellel to original
stretification,

05 Slate = These &re similar to
shileas but more smooth having
high mica content, Weriles in
colour generflly these are hlack
but frequently green or purple.

06 Schists 1~ These rocks are
folieted (coming out in srell
chips)schists. have high mice
content (shining).

a7 Gielss := These arg bAnded rocks
which are un-like with respect
efich other,

o8 Quartzite t-"5and stone with
greAiter herdness and are moTe

crystline, These are harder and
heavisr then send stones generally
white in colour but more frequently
formed In colours like purple and
brown,
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Structure

Hardness

15 Terrein Eta

Altitude,

Topography

21

_2

25-28

2324

25

=101~
Coda Deacrintion
09 Phy]lite :~ These &re like sl2te but
very shining, They have glassy in
appearence (high mlea content).

3tructurs of rocks will be studled from

the emposed surface of rocks and sh211 be
classified.into following cAtegories 31—~

Seda Desgription
1 Compact and mssive
2 Stretified
3 Conerstious
4 Jointed
5 Un-ldentifled,

Hardness of the rock will be identifisd
with the help of knife end will be
clagsgifled 2s under -~

Codg Descrintion
1. Very bard
2 HBra
] Soft
4 Very soft

The informrtilon regarding Terrein has to
be filled in from topo shests, You should
study -the are2 2rowund the plot in the

tope shests 2nd record the Informtion
reparding -

Item

Altitute
Topogrephy
Slope

Position on hill
dspect
Stonlnesg

From the topo Shesta 1" = 1 mile or 1/83,360
find the Bltitude of the plot eentre In
metres, write the altitude of four digits
drop the last two diglt and write the
remining two in tho 2ppropriate colums,
€.g. an altitude of 519 metres should be
written as 0519 drop the last two diglts,
the remining two dlglts only e.ge 05 s8hould
be recorded in the form,

Examine the generel topogrephy over 2n are
of 8bout 2 square kilometre in the type

of terrain in which the plot lies on topo
mp and classify the terréin in one of the
following classes s—
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Slope

.Position on
Hi11.

Aspect

28

L.T
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Gode Ltem

1 Precipitus j- Steep arets where
logging is not possible,

2 Verv hilly i1- Aress with steep =l¢
slopes where logzing is possible
- but diffieult.

3 - Hilly t— Ared which mderate
slopes where logging is no problen
ag per existing practlices.

4 2 Gently Bolling 1~ Arers with
serlies of romded hill tops and
gentle slopes with wilde valleys
in between, where logglng is easy.

5 Flat,

Measure the slope on topo nfp (1/63,360)
around the plet centres over an ared of
about 1 sgq. km, Take Bverage of 2-3
messurements and classify In one of the
following classes, HNrite the Gode number
6f the cdlass in the appropriate colum,

Code Degrees

70 and above

O to less than 70O
45 to lLess than &0

2D to less than 45
0 to less than RC.

i 1o k!

‘Bxamine the position of the P.C, cn the
topo mp (1/63,360) with reference to
hill slope on which 1t is located &nd
classify as wnder., Write the cods number
‘of*the ¢lass so arrived 2t In the forn,

Code
1 Ridge to
2 Upver 1/3rd
3 Middle 1/3rd
4 lower 1/3rd
5 Valley

_ General asnect of the.8red where 1n the
plot lies is to be studled on the mfp
and eclassified 23 wmder 31~

Aspect  Code

N

NE

B

SE

>

3

v

NW

None

OO~ 1Opk RE
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Stoniness

Soil Depth

Hymas

Corngistency

- W R9

50-34.

20

31

103~

Observe an &rea off about' 2 hectare armound

the plot and consider the extent of rocl-:sf.'
boulders, greater than 25 cms, in dlameter
welgha less than 2bout 40 kg, 8nd can e2slly
be mved renwrlly, Hence keeping in view
stones/boulders greater thin 25 ems, cléssify
the plot in one of the followlnp classes

eénd write the code In the colum:

Codg

i More tten 60% of the land surface is
aovered with eton

8 Y o OF af the TR cusfaen i
covered with stones/boul ders.

3 Less tlen 30% of the land surface is
covered wlth stones/botlders.

4 Stones/boulders 8re &baent,

Informtion regirding soil is to be filled
In for plots claszified a3 forest lend,
This .Information may 2ld0 be collected for
arefs not fAlling In any of the Bkove
reforred category but &re visited, TFor
soll date regarding humus, conslstency,

texture, depth, 2nd moisture, oonsider tha

predominent soil type 2round the'plot,

Hum is the decomposed organic miter{leaf,
necdles, twings ete.) which has become apart

of the upper most soil orizon, This zhould
‘be ;elefrly distingulshed from mndecomposed
leaf litter, Remove leaf litter from the soil
-Burface before thking medsursments.

Dig & srell pit about 5 cm, in the
predominent soil type. NoWw mefisure the
depth of humus end write the code of
the class in which it falls, in the
Eppropriste colum,

5 cnor mre

2 em to 1legs than 5 o,
less then 2 em,

Humus ebsent,

.p.virol—-tg'

Glassify the soll in &nd 2rownd the plot In
ons of the fllowing classes 2nd write the
class code in this colum,

Goda

1 Frieble
2 51ightly comp2ot
3 Gorpeact

4 No soil
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35011 Texture 32

Soil.Depth 35

Soil Moisture 34

~oue NP

~104—

Friable s~ is one which is loose and which
crurblaes very easily while pressing with
fingers, 3Such soill odn be scréped o2sily
with toe of the shoe. Sand content in this
type of s0il Is mre. Digging 15 very etay,

Sliphtly gompact” g— is one which sticks together
&g & lump when taken in kAnd. Digging 2 pit in
this type of s0il 18 very eisy with & plck axs,

Corpact Soil 3~ 15 one which mekes digging
réther different due to soil particles
comenting together.

Zxamins the texture of the soil in the region

Where 'the humis -@and the minerel soil are mixed,

by feeling with the h#nd 8nd elassify in one
of the following citegpries and record the owde
nurber, Apply this test to the soll type
predominent in the 8ren,

Code ILtem

Clayey

Clay- lo&m

Loam

Sandy lodm

Sandy

Pebbles
“No soil

Examine thes 80l depth either by digging pits
or by ‘road side cuttings(near the plot) &nd
clesslfy the soil depth in one of the following
cAtegprlas and write the ode number in this
colurm.

;
j

1 30 cm. or mre
2 40 ecm. to 49 em,
] 0 ecme to 39 eom,
4 20 cma Yo 29 o,
5 10" em. to 19 om,
6 less than 10 cm.
7 No soll

The study of soil misture in the plot, Toke
some S0il In your h@nd feel the presence of
mpisture in it.

Gode  _Ttems

1 Bter 1— Whara v2ter stands on
the soil and drelnage la poor.

2 B t— Where soil moisture is high
and v2]11 mry be formed from the dug soll,

3 Seml-~hupid 3= S0il mist but ball 1is
not formed.

4 Dry :~- Soil is not roistured 2t 2ll,
Contents
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Vegetation

35

This colum 1is %o be filled up for Limss
sdmple points which wnder the land cl2ss colum
have be=n classified as "Forest land',

Observe. the growth in the reglon and classify
it. in one-of the fvllowing classes, (A class
should be identified independently if it extends
to S-hectares or mre,)

Code Ltems

i Forest

2 Degrided forest
3 Scrub

4 Grasgy

5 Others

The following definitions of the &bove clisses
wlll help you in dstermining the category of
vegetatlion class to which the polnt belongsi-

Foresti— It Includes all arefs having tree
cover of 2ny density., The following types of”
areds will also 'be included in this ctegorys-

(a) Temporarily wmderstocked/or unstocked 8reis
£. 2o "Tecently worlked arets,

(b) Young natural stends and Forest Plantations
et any stage of growth,

(e} Arens of degreded forasts where it has
baen cut beck,

(d) Abandoned cultivation }ﬂving”.t_bfés% covar.,

(8) Forest roads, streims, smell open 8reas in
the foraests &nd nurserles which form én
dntegral pert of the forests,

(f) Public and private forests,

(g» Bamboo bearing areas pure or in admixture
with other miscell®neous specleas,

Degraded Forestgt~ It includes &reas heving
open .forest patches with trees of low helght
(generally not more thon 3 metres in helght)
near habitation and eultivation showing signs
of heavy bilotic pressure. In such 2re2s the

trees are badly pollared or hacked. It also

includes smll patches of young copplee growth
{ rooted weste) lonking 1ike regenerantion,
Such rootad wasted are the rasult of repettsd
cutting back of the copnlce shoots, The

ared nBy or may not have sprinkling of very
few scattered mdemgod trees, Arets Mving
badly hacked and demaged basmboo clumps &r'e
aleo included in this ecategory,
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Origin

Forest Type

36

37=38

=106 =

Scrubt~ It includes areds having mestly scrub
of bushy growth., The ars i1s generclly devoid
of trees, #lthough at times sotttered trees
(23 per hectare) rey be found standing., It
will also iInclude 8bandoned cultivation and
plantation heving scrub growth,

Gressy 31— This class covers arefs mvered
predominantly with gresses, provided that
these Bro not less than 2 heotares 1n extent,

Trees or shrubs if present or less then §% in
density,

Pthergs~ All other 8re2s not covered by tny of
the above classes will not classified in this
category.

Assess the origin of the Stand, in the field
and cdlassify tlhe information In one of the
following classes and write the code in the
8ppropriate colum i-

Coda Ltem

1 Netural
2 Meipn-mide
'3

Partially Naturel and partially
men-mde @, g. notural forests,
gsupplimented with artifiecinl
regeneration,

Classify the forest crop which the plot 1ies
In one of tle followlng forest types, provided
that 11 is not less then 2 heotfres in axtent,

foda Ltem

01 Chir

o} Blue pine

03 DecdaT

04 Spruce

05 Fir

g6 Spruce Fir

o7 Spruce, Fir, Blue pine.

o8B Deodar Blue plne.

09 Chir Bgn ook

i Chir kimir

11 Chir and pther brocd leaves Species
12 Other conifers broad lesaves sSpecies
13 Mixed conifars

14 Sal

15 Sal with broad leaved speales
16 Ban Cak

17 Moru (Oak

18 Kharsu Oak

19 Mixed MBrd-woods

20 Eucalyptus & Fopulars

21 Khair
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Specles constitutes more than 80% will be
conSidered es pure. dJdny species less than 20%

of the mixture will be ig)ored In the case

of the mixed forests & species shill be recognised
only if 1t forms & part mere than 0% of the
ITixture,

‘Later on thesa forost types were grouwed Into
the following :~

Code Lltem
01 Ghir
02 Depdar
03 K21,
04 -Ipruce
05 Fir
06 Mixed corifers
o7 Conifers mixed with B,L,
08 Sal. .
09 Sal with herdwoods
10 tak
11 Others
18 Storgys 39 fonsider the Forest Type to which the plet

belongs and describe the vertickl distribution
of height of the trees in the stand, in one
of.-theé following classes, Donot consider
shrmibs 4s a stoi.:ey.

Codp ftem

1 3ingle storeyed forest
2 Two storeyed forest

The voriation in height is such that:
the trees ca2n be grouped into one
upper and one lower canony.

3 Multi-storegred forest

The veriation in height is such tht
it is not possible to group the trees
In cenonies,

19 Top Height 40-41 Oceularly estimte the average helght of tha
top cAnopy (1.e. the 2verage of the heights
of predominant Codominant ‘trees) In 2Zbout
two. hectdare of the woodland type to which tha
'plot! belongs, and round it off to the nefrest
5 metres. Reoord this height dn the 8pproprinte
oolunn, ‘

The oceular estimats must be checked with
23 meisurements of predominént end Godominant
trees in the stand with Blums Leiss lypsometer,

Example 3 i) If the avernge Neight is 27 M,
round it off to 25 M and record.

14) If the average height is 28 M
romnd off to 30 M and record. Contents



SirefAge

Regeneration

Ngtai—- In 8 :yowung crop with scattered mther
treas, the top height of the young
trees Should be recorded, Ignore the
mothar trees when estimiting the helght,

On the basis of the predominant diameter

(over bark.at brenst height) class in the
woodland typa to uwhich the plot belongs,
clesaify the 2pe In one of the following alassas
and write the code In the eppropriate colum,

Code Age D.BIH.D.B D.B.H.U.B.G]_ass
in em for in em, fHOr
oonifers, broad leaved

_Specles, .
1 Regeneration Less than 10 Less than 10
2 Youg 10 to less 10 to lesa
thn 40, then 15
] Middle aged 40 to less 15 to less
than 60, than 20
4 Mature 60 to less 20 to less
than 20, than 30.
S Over m2ture 90 or more 50 or rore.

Observe 2verage spacing of trees in andaround
the plot In the forest type., Toke 2 faw
measurencnts In the beglnning. After a fow
days you should have enough experlence to
assess the B&verage spaclng classify the average
dn one.of the followlng classes and write the
code in this eolum.

Spacing M,

Less than 1,5

1,5 ta leas thén 3,0

3.0 to laess than 4,5

4.5 to less than 6,0

6,0 to.less than 7.5

7.5 to less than 9.0

9.0 to less than 10,5
10,5 to less tlan 12,0
moTe than or eoquel to 12,0

D o=10uk 0N R g

One diglt. 4ll scedlings 8nd s2plings less
thon 10 om, in ‘diameter at brenst helght (over
bark) are to bo wnsldered as regenerantion,
Drew 2 circle of 2 metres rdius Arowmnd the
sample point and count the number of seedlings
put the 2ppropriate code.

Coda  Description

1 More than 15 — profuse

2 8 to less than 15 = 2dequate
3 1 to less then 8 = scanty

4 none-nil
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24

Chir sub ty‘_pa

Barboos

Decurrencs

45

60=63

‘60

~10%=

Wherever Chir occours whether pure or in

nixture with other conifers or broad lefives
specles. v1t should be classified into following
icotepgorlies,

Sode: (lessification Altitude Degerdption

1 Lower or- 500 M Sub species
unstable sub to groving 2round
type. 650 i, the Chir will

be Acicia

c2techu and
‘Aizyphus spp.

e Middle or 650 M Under growth
Inter-mediets to ‘of CBrdism
sub=type 1100 M spina rium

& Dodones
Vizcosn,

3 The upper or 1100 M Chir ocour
stable sub- to wnder 1ipghted
type 1550 M mixture of

Huercus incAna
Rhrodo dendrun

arboreum, i1
Pyerls ovall-
folis Pyrus
pashla ete.fnd
other uder.
grovithsB erberis
Africﬂ-nﬂ-.

4. ‘Chir Absent - Not appllicable,

Definitiop of clump :— A b2mboo clump must
contain one or mre culms or llve stumps of
currently exploited culms,

Definition of & culm:—~ A4 bamboo culm 13 cne
which 1s two metres or more Iin helgit and

more then 2 cm, in diemeter-at 1,37 metre height,

'The présence or &bsence of barboo clumps within
two hectares arer armund the plot will be
recorded 2s given beloVw i

1, Bcottered — 0 clumps or less per e,

2 Dense — More than &0 clwmps but less tlen
100 clumps per hectere

3 _Pure ~ More than 100 clumps per hectire

4 Yo b&m%t‘;o prosent,
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Bamboo 6L If more than onec sSpeeles occurs in the plot

Epecies the most predominant species will be coded in
the form,
Coda  Lien
1 Dendrocalamus strictus
2 Bambusa arundinacen
3 Cephlrlostachyum pergracile
¢ Oxytenenthere spp,
5 No benbeo.

Ba mboo

quality €62 Object of 8asessing site quality for tAmkoo
12 to determine the capaclity of site to
produce bamboo culms of glven slze, 43 1s the
ctse with trees with tree specles, method of
assessing the 8ite quality for producing
banboo is indirect one as it relles on the
standing clumps in the stand, In case there
ara no established clumps iIn nefrby 8ref of
2 heotfres the qual ity cannot be defined oode
number-3 should be filled in such ®@ses. The
coded &re &3 wnder -
Coda  Descrintion
1 Averoge culms elhould have helght

rore then 7 metres and average D.B,H,

more then 4 cn( in case of Bambusa

specles Avertge D,B H, rore thin 5 cm,
and average height more thin 7 metres).
e Avergage culms should h2ve helght rore
then 2 metres but average D.B.H, lass
then 4 cm, (Tn c3se of Barmbusa averdge

D.B.H. less then 5 cm, but height more

thAn 2 metres).

Ngte 3= Culm moTe then 4 cme in
dlameter in case of
dendrocalamus s ocles 8ngd
Danbus2 specles respectivaly
but less tln 7 metres In
helght will be recorded under
this quallty.

% Banmbod Arets not Inaluded in quality I

or 2 should be classified 28 qulity 2.

4 No bamboo
Bamboo- Bamboo bearing arets whare clurp formtilon 18
Nogeneration not very clear or 8re2 wmndar binmboo regeneratlon

containing bamboo seedlings 8nd culms will be
clasagified in one of the following classes:—

Gda  Description

1 Dense regeneration
2 Medium

S. Scattered

4 dbsent
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28

27

28

29

30

Weeda &
grésses

Defect &
s eft9gd

Grazing
Inecldence

Fire
ineldencea

Plot 3tatuvs

Piot Number

Grid Zono-
Number

Block Centra
Gl‘id, Ref.

Invalmory
design

64

6567

87

70

72-78

79-80

—ii1-
© Dosgrintion
Dense bushes
~ Open bushas
Dense gresses
Open gresses
Open hushes & Open grésses,
Open bushes & dense grissges
Dense bushes and open grasses
Dense bushes and dense gr@sses,
Absent.

The inecldent of weeds and grasses will be
coded 25 wmder 1=

mmﬂmmpmmpg

Des erdp tion

Trees crop 15 badly lomoped

Tree crop 18 dying.

Tree crop defected.

Trees 2re ml-formed twisted grein ete.
No diserse, No defect.

Pasgrintion

Heavy grezing
Medium grezing
Very little prozing
NO gI'ﬂ-zing.

sarintio

Fire Incldence 1s very high
Fires Bra vary frequently
Medium flres oceasional

No flre

Deserintion

Plot was visited and informtlon ccllected
Flot w=8 visited but the informatlon

cauld not be agllected.

Flot. eould not bhe visited.

] NHE 'pmmHg ﬁmNHE U'IPC"NHE?

One digit. Write the plot no. in one digit,
One digit. The grid zones are mentioned at
the bottom of the mBp sheet, The codes
pertaining to various Grid Zones 2re glven In
(appendix - II), Write the suitable code in
ths appropriate colum.

Elght dlgit. Cluster centre grid reference

or G.,C.G.B. has to be takan from the mfo 8hast,
on 1/63,360 .shests. The grids:ire shown in

yards,

Two digit, Leave it blank, To be fillod in
by Dnta Processing Uhit at the time of
punching,.
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SAMPLE TR FORM
CORING INSTIUCTICNS
1, Sarplo Tres Form is rejuired to be filled in only when the
vagett}tion olass in P,ILF, is Foregt,
Ze Dotails of the t41ly trees between North 2nd West Directions
should be filled in this form.
3, Bamboo clumps should be ignored.
4, Coding instructions for filling vp the Sample Trea Form,
1 Job 13 Leave it blenk, To be fllled up by
- Inte Processing Unit.
2 Card Dasien 4-5 —do—
3 Reporb No. 67 ~do-~-
4 Sub Report N6, 8 G
5 Species neme N4l Writ e the neme of the species in

this colum (Refer Appendix - IIT),

6 Sarial Number 2-10 Write the Sarial nutber of the trees
in this colum,

T Species Code 11-13 Refer apvendix for the specles wde
for apecles which 8re not given in
Appendix then in such ¢ises write 098
(Miscelleneous for thet specles code
end write its local name).

8 Dominance’ 14 Classify the tree In one of the

following classes &nd write the
appropritte code for dominance,

Goda  Dascription

1 Dominant

2 Dominated

3 Supressed

4 Tres of under storey

5 Solitary

6 Abnormal 8nd drreged tree,

The following definition will help yvu
in determining the dominénce cldsses,

DPOMINANT) Tree is one which forms
the wperms t leaf nopy and whose
lending shoot is more or less free.

DOMINATED:~ Tree one which does not
form part of the uwper most 1eaf otnopy
but the leading shoot of which is not

Contents



8 Diamster at
BlHiin Qe

10 Total hoight

in metres,

11 Cletr Bole

12 Defeot Natural

15-17

18-19

D=-21

2e

=-113=
‘dafinitely over topped by the neighbouring
trees and 1ts orown is net fully free. Its

height 15 uswlly about 5/4 of the dominant
trees,

SUPPEES3EN. = Tres is.one Whode leading

shoot is dofinitely over topped by thelr
neighbour, Leight of such.trees ls uswlly
about 5/B of the dominant troes such trees
us1ally suffer from slow growth dug to
supersession (Nota - A srell supressed trees
standing with its loader free in & ¢hifice gop
shovld not be clessed 8s Dominent or dominated};

TREE OF WDER STOREYi— 13 one vhich i &2 pert
of the wmnder atorgy.

SOLITARY 3. Tree is one which ia standing
ﬂane 11'1 a blank.

APNORMAL AND DAMAGED TREZE'i. It includes
Wolf trees, tree of 2bnorml &nd damiged trees,

Mefgure with oallipera the dlfmeter over bark
&% breast helght of the tree from the point
centre,

Measurs the helght of the tree from the base
on the uphill) sids of tha tree.to the top of
the leading shoot wlth Hypsomster to the
ne2rest metrs,

Measure the height along the stem of the tree
from the base on the uwhill side to the
baginning of the regular ecrown with B,I,
Hypsometer to the ne2rest metre, Beginning of
regular crown In conifers is the point where the
first complete live whorl stazts. For dbroad
lefved specles this point my be recomised &s
the place from where the Ist major live branch
takea off or from where the miin stem forks,

1f forking is 8bove breast hedghl point,

BExarine the stem of the tree @8nd classify
88 under on the bAsis of the extent of
Matural Defects™ and write the code In the
colum headed ®Defects Netural®,

Goda, Desoription

1 Complete stem length free of natural
defects,.

2 One third stem length with natuml
dofect s,

3 Two third stem length with naturel
defects,

4 Full stem 1ength with natural defects,
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13

Dofacts Others =3

14, Crown width R4=28
in decimetres

15 Batk Thickness 27=28
tOwI‘dB P-Gi
In mm,

16

17

18

20

21

Fadirl dncrement 29-30
towazrds P,C.1n

mr,

leat 20 yeor 31-32
last 30 yeArs 3334
Bark thickness 35-38
opposite to

P,C.in mm,

Rdial inorememts
opposite to P,C, 37-38
in mm,

last 10 ye2ra -
last 20 yeArs 5940

-114-

NATURIL IBFECTSi~ Under this category all
thosa abhormlities are Included vhich are very
natural and normal for ths trees e, g knots,
21lus formption, twlsted or spiral grein (of
chir) ate,

ExAmine the stem and clessify.as mder on the
baglis of the axtent of defacts cBused by
1Extem2al Agencles' and write the code In the
colum hofded " Dafect Others?, °

Coda Daacrl n

1 Complete stem free of any dofect,

2 One third of stem length wilth dofoects,
3 Two third of stem length with defacts,
4 Full stem length with defects,

EXTERN AL AGFNCIES DEFACTS:

Include darfge cAused to the trea stem by
pathologleal, entomological, climatic or
biotic foctors. Damiga by these agencles may
result in loss of oelluleso m2terial and
veikaning of the strength properties of the
timber, Thase incilude barer a2ttack, fimgal
attack, fir damage, lhollowness, snoW and wind
&amgs ete,

Me2sura the crown wldth in 8 dlraction peinting
towrds the sample point in decimeires,

Bleza the tree 2nd remova the bark miking a
ne2t cut 2t ths breast holght point towards the
samsle point where the shorter arm of the
c21liper touches the stem, while taking the
diamater measurement "Dimameter 17, Heasure
the bark thicmecss with & scale to the netrost
mn 8nd record In this colum,

Collect 2 core with the Increment borer 84

the breast height point from tho side towltrds
point contre., Cowmnt the number of 2nnu2l
rings from the perlphery towdards the pith with
the help of menifying glass and me?sure the
increment in millimetre for

- ths last 10 years
~ ths Jagt 20 yoars
~ the last 30 years

Measure the bArk thicimess 8t B.H. opposlte

to the point centre in sams way as done 2bove
(col. 27-28) 2nd record.

Measuro the increments opposite to ihe point
centre in the sane renner 88 done e2rlier,
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22

24
25

26

27

Iapt 30 years

TDta-l NO. of
Treas,

Plot Humber
Grid Zone

Cluster Cantrg
Grid Ref,

Inventory

Desigm

41~42

67-68

5]
70
71~78

79--80

=115=
Total nunber of trees between North and West
dirsection.. .
Plot nwiber should be glven s in P L. F,
Grid Zone should boe glven as in P,D.F.
Should be glven a9 in P, I, T,

Leave 1t Blank, To be fllled wp by IBta
Processing ‘Unit,
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TALLY SHEST {(B.A. E-2)"

CODTNG- INST RUCTLON

1. The ta)ly sheet forms shoyld be filled up only when the vegetation
clasg in the P,D.F, 1is fuzast, For 211 other cBtemoriss of vezstation
class tally shest form is not rejulred, becouse te2lly i8 not raxgilred
to be taken in 211 thesée o2ses, Tally is to be taken with B, . P-2,

2. Ignore Barmboo .cdlumps for taking tally with B4, P-2,

3. Ignore troos laving less than 10 em, D.B,H.0.B.

4, Always take & sweep 2round the &red with the Releskop to cowmnt the
tally of 'IN! trees from North and moving in- eclock-wise direction,

S5 Medsure with &8llipers the dlemeter (OB) 2t breast helght {at 2
point 1,37 metre.above ths hase of the trae fronm the uphill side)
of.al11 the 'IN'! trees,

6. Take only one D.B.H.0.B. melsurement towards the poiant centre,

7. If you ean not declde by obsarvation whether the tree 1s 'IN!' or 'OUT!
then measure the horlzontal distance of the tree from the peg &nd
difmgter of the tree &nd check up from the tabla given in tha end
in Appendix,

B, In hilly arehs tha bredst helght paint(1.37 metre) from the growmd
lovel should boe reckoned from the wphill side,

9, If there is Bbnormality &t the brelst height then in SBuch coses
find out 2nother point for measurement of disameter eithor little
above or 1ittle below tha actual breast height polnt.

10 In cnse & tree 48 forking below or &t the breast height point each
stem origineting from the point of forking Will be censldered 2s
e sgparats tree and eAch will be measured separately foxr difmeter,

11, Codas of the specles 8re glven in appendix.

12, Instructions for filling the t21ly sheet form,

S,No, Item Col. No=, Descript

1 Job 1.3 leave 1t blank, To be fillled in by D.P,U,

2  Crg Design 4-5 ~do~—

5 Report No, 67 wdip—m

4 Sub Report No. 8 —do-

5 Specles code 9-11, 15-17 Fil11l up tho species ocode In these colums

21.23, 27-29 0ccording to the &ppendix - 1II,
3335, 36.41

45-47, '51~55

57-3,
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Dirmetar

Total No,
of trees.

Plot Nunber
Grid Zone

GCluster -

Cemtre Grild

Ref,

Inventory

-Design

1214, 18-20,
24-26, 30-22,
36-38, 42-44,
48-50, 54-5€,
€062, '

€7-683

@
70

71-78

T9--80

=117~
Dismeter should be filled up in nedrer cm,

Total nunbér of the trees In t811ly to be
'filled in this eolum,

Plot numb?r' should be glven @8 in P, D. Fy
Grld Zone should be glven 2e in FiD.F,,

Should be glven as in F.D. F,

Le2ve it.-blank,. To be filled up by Data
Processing Unit.
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APEPN
FIOT RADIU3 FOR VARIQUS IIAMETERS
"FCR B FACTOR LOT U3 OR =
D.B,H,0,B. -PLOT_RATIUS DsB,H.0.B. FLOT RAIIUS
&y | M o M

1, «5 536 51, 18,0336

2, .7072 52, 18,3872

3. 1,6068 55, 18,7408

4, 1,4144 5 19,0944

Se 1.,7680 5% 19, 4480

6" 2,1218 56e 19, 8016

7 2,4752 57. 20,1552

8. 2,8288 58, 20, 50388

9, 53,1824 518 20,8624
10. 3. 5560 60. 21, 2160
11, 5568896 61, 21,506
12, 4,2432 62, 21,9232
13, 4, 5968 63 22,2768
14, 4.9504 64e 22,6304
15, 5e3040 65 22,9840
18, 5,6576 66 23.3376
17. B.0112 67, 23,6912
18, 643649 66 24,0448
19, 6, 7184 9. 24,5984
20, 7,0720 70 24,7520
21, 7o 4256 71. 25,1556
22, 7. 7792 72 25,4592
235, 8.1328 73 . 25,8128
24. B, 4864 T4e 26,1664
25, 58,8400 75 26.5200
26. 9.1936 764 26,8758
27. 9,5472 77 27,2272
28, 9,.9008 78, 27,5808
29, 10.2544 79. 27,9544
30, 10,6080 80e 28,2880
31, 1098568 al. 28,6416
32, 11,3152 82, 28,9952
3B, 11,6688 5. 29,5486
4. 12,0224 84, 29,7224
5. 12,3760 85, 50.0566
56a 12,7296 86, 50.4096
37 13,0832 87, 50,7652
28, 13,4568 B8. %1,.1188
29, 13,7904 89, 31,4704
40. 14,1440 90. 31,8240
41, 14.4976 o1, 32.1776
42, 14.8512 924 32,1312
43, 15,2048 935 . 32,8848
44. 15,5584 94, 83,2384
45, 15,9120 95, 33,5920
46, 16.2656 98. 3% ., 9656
47, 16,6152 97. 34,2992
48, 16,9728 98, 34,6528
49, 17,3261 99, 35,0064
5O, 17,6800 100. 2 5.3 600
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Ingtmictions for internretation of Aderdol Phningrenhs

Chir belt ~ Himchal Pradesh

Aerial plotogrephs for mst of the 8rets in Rajg@arh and Naten
forest dlvisions &re available., The, specifiocations &re 1~

Task NO. L) SE—A- 4y —
Secale ) ea 1:15,000 to 1125,000
Tims pf plotogrephy. +». October, Noverber,. 1267,

Ench crev leader will <2rry out interpretation of agrial photographa
in the field besldes oo]ileqtion of gata from theo growd gapmles, .
3 : e

Befors & cimp is shifted, he will ensure thot Interpretatlon of
aerial photographs pertaining to the &redt 1s Alsoc comleted &nd he has not
to come back &gain in that ered elther for Interpretation of its verificition,

Tronr the study of 8erial photographa and the visits to the &rea
and use of the 8rega should be cdtegorited into the llowing broad ortepgories.

S1.No, 12nd ugs

Forests

Scarubs
Grasslangds
Barren lands
‘Rocky. outcrops
Cultivation
Orclarda
Hgbitation and _
Reebilitation
9 W ter/River beds

Do otk A =
H mmmmuo?r“g

Forest lands Should be further classifled by 'forest-tynes, crown
' and volume densitles, Importent forest types oon be one of the following -

1 Chir
2 DeodAT
3 Ka3y
4 Fir
5 Spruce
8 Fir-spruce
7 Kajl-Fir-3pruce
8 Mixed conifers ‘
a Conlfers mixed with Broed leAves,
10 ‘8al
1 321 with other m2rdwoods
12 Mixed mrdwoods
13 Ban 0ok
14 ‘Chir with o2k
15 Chir with khalr
18 Kmir
17 Euctlyptus specles
138 ‘Deodar=kail
19 Kharsu ok
20 Moru odk *
211 Kmrsu-otk,. roru~cik
22 Broad leaves with bamboos,
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Crown density classed shpuld be clumped as wmder s~

Clasg Rensity

I od or less then .4

1 «7-8nd 4 or «4 to less than 7
111 T - above a?

Volume densities {though aifficult to predict) should be estimated
after-due mnsidar&tion of crown denslty, helpght of the trees 2nd age

¢t ihe toredi ciop ete. The differmt clesses adopted for wiumo densities
should be 3=

Vojume Density VQ]J;EQ_ per hectére
I 1 (1ow) fr 0 o

v 2 (Medium) 150 i & 0
V 3 (High) 150

B,4a F=2 x &v, ht. X o45 =H5 20 x 20 x .4,5-=1-135

During the course of interpretation of aerisl photopraphs end
tholr verification in the flald 1f it wers felt.that sone changes &ra
required to be mde in broad 12nd use classes, forest types, crown and
volume densitles, they should be suitebly ineorporeted In the set of
ingtructions &fter discusaions with the officers:inchirge of the field work,
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BAMBO0 BUIMEALTION AUD WELGHT STULN_ FORM
Q_Q‘Qj.ng Iusymlgtjgps Sor F;glg works
1, Whenever it -1s indicated in the P,D,F, that there are banboos

£,

ocourring in the ores, this form siould be filled wp,

2. For filling wp this form, lay out & fixed plot of 0,1 hectars in

extEﬂlt ond s2mple polnt &8s the centre of the plot. The plot should

be square in slize’tnd dits all ‘four ‘comérs should be 'bo'hﬂrds North,
East, South anga Wast,

3y For eéach plot a sgpareie form will ba used.

4, Coding Insiructions for f1114ng up this form re as fbllows s-
dudlg.. . Liem Na. Solum No. Degerdption

1. Job Yo, 1-3 Leave it blank. To be filled in by
2 Card Design 4-5 T &

z Report No. 6~7 D=

4 Sub _R%)orft ﬁumb or 8 Gy

5 Orew Leader 9-10 Same as in P,D,F,

Informtion for ecolums 11-23 will be filled in for etch plot.

mmmmmmmhmmw4

Size Class’ le“ss then
1; metre.

Siz; class 1-2 M,
Size cless 2 M, and

mora,

Total N6, of clumps

Banboo Flowering

Col, 11-13

Gol, 14-16

Coll.‘ 17"‘19

Col, 0~R2

Col, 23

All cdlumps of less than 1 metre,
dismeter will be recorded in this
class,

-’11 clumps of difrister between 1 M and

2-M, w11t be recorded in this class,

Clumys Maving dlameter more then
2 M, will be recorded here,

The nurber of the clumps will be
recorded 3‘@1-15.119 j_nbghﬁgglqjé.its
538 “Fimber.

The aandition of flowering will be
recorded in one of the following
classess

Ltem Sode
Gregarlous flowering 1
Speredio flowering 2

No, .flowering 3
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INFORMATION ARQUT CUIMS IN 4 CLUMP

This information should be collected only fSr one nlot in each
cluster, Flot No, -1 should be taken preferably., In ose there &re no
bamboos in plot No, 1,; Plot.No.2, should be taken, Plot No, 4 will be
taken if no bamboo occur in plet No, 1,2 & 3, Since informition 1s to be
collected only from the North-Westem qu&dxﬂnt of the plot 2nd 1n ose 1t
heppens thet although plot. No, 1 contains “bamboos, yet no. bankoo are there
in the North-Westam quadrant then North-Westem gquedrent of plot No, 2
should be taken 2nd so on as the &sp of selection of plet, ‘Further 1f it
happens that NorthWestem quadrant of 11 the plots do 'not cntain any b2mboos,
the Infbrmation 3hould, be collected from the next quﬂ-drant 1.e. North-Erst
quadrent of the plot, keeping the selection of ths plots &nd the ‘quadrant ag

indicated 2bove, ..3imllartly the arguments for collection of-information from
East, South-West, qufdrants can be extended to,

In formation in colum “24247 will be filled up-es utnder-s—

Clump No, Col, R4-26 The number of the clu.nps will be
recorded aerially in. three digit
code numbaer,

Size class Col, 27 The diemeter of the clump will be
measured with the help of tape at
right angles to eich other and
ayerage dlameter will be recorded to
the neirest metre in one of the
following three slze” classes:

Siga cléss - Gde

Loss tan, 1 metre 1

1 metrs to & metre 2

More then 2 metre 3
Spocles oode Col. 28, The species of Bamhoo will be

recorded 8ceording to ‘the code nurbers
glven 85 below 1=

@-' da ‘Species _
1 Dendrocalames sirictus
2- Bambusa arundingced

No, of cgulms as ‘ingx Apg 4

Number. of culms”on-8 clump will be recorded in the. follotdng three

age classes according to the fge of the culms.

Gurrent season's _Col,R9-30 No, of culms of current season will
ba enumerated and recorded ir the two
digit code number,

Tiwo seasonls " Col, 31-32 No, of culms of two So2sons will be
recorded here in two diglt code
numnber,

Three ssisonts Col, 3334 No. of 211 mture culnms of three

& more, and mre sg2son's will be recorded

in & digit s | wumber,
wo gt code number Contents
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Total Yo, of oulms Gol. 35-36 Totel No, af culms in the clump
(i.e. sum of cols, 29-30,31-32,33-34)
will be racorded in two digits code no.
Bmg Culmss
erfged & ol 37-38 No. of dimaged oritop broken culms in the
To troken. clump will be comnted ahd recorded in two
digit oode number,
Dry scarred Col, 38-40 No, of culms which 2re rotten or scarred
or rotten (Ory)fand aré un~utilizable will be counted
culms, and recorded here in tw digit cods nunber,
If-the culms 1s scarred but not dry, it will
not be counted for the purpose of this
colium,
Size of Culms ¢
dverage totel Col, 41-42 Average total length of two falled culms
length in mis, from efch of clumps will be recorded to the
nedrest metre in two digit number,.
Averfige length Col. 43=44 dverapge length upto 2 cme diz2meter of two
upto 2 cm, felled culms from e2ch of two clumps will
dicmaler, be recorded to the neirest mglre in tw Adigit
number.
Average culm Col. 45~46 Average of dlameters at B.H, of two standing
diameter in cms, culm® from e2ch clump will bs Tecorded to
the nearest cm, in two digit number,
Hollowness Col, 47 The cut culms will be observed from both
ends{cut the clms 8t 2 ems, dismeter 2lso)
and the information will be recorded as
below 11—
itam Lode
Solid 1
Hollow 2
Bamboo welpht
Fosition on Col, 48 Item Code
weight studies Studies donae 1
Studlies no done 2
Yo, of culm® cut Col, 48 Ho. of culms cut, memsured and welghted
measured & should be entersd in this colum,
wolghted.
Green welght &l, 20~52 The green weight of e2ch bundle should be
racorded in this colum to the netrest 100 gms,
Dryr wetght at successiva welghingen s
After 1 month Col, 53-55 Ist welghing to be done after one month of
Tfelling end bundliing,
After 2 mnths Col, 56-58 2nd weighing to be done after two montha of

felling 2nd bundling. Contents



After 3 months

After 4 months

Plot NO.
Grdd Zone

Block Centre
Grid Ref.

Invmto::y
Design

Cel.

Col,

Col,
Col.
Col,
Col,

Col.

124

$9-61 3rd wolghing %o be done 2fter three mnths

of felling and bundling.

B2-64 4th welghing to be done after four months

€5~66

69

of felling and bundling,
It 1s blank,

Sam 85 in P.D.F,
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Hameg Cada
‘Shri M,S, Bist o1
Shri M,S. Mehta o2
Shri ®,L. Ginanl 5
Shri 0,P, Cab2 04
Shri D,S. Bist 05
Shri 8.X, Agarel 06
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APPINITL — IT

GRID Z0MFES

Sodg
0 1
IA 2
IB 3
ITA 4
IIB 5
IIIA 6
IIIB 7
IVA 8
1V8 9
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APFANDIX _ IIT

Code Hosa for Northemn Zone Species

Botanieal name

Shorea robusta

Pinus roxburghil

Pinus roxburghil{Twisted grain)

Plnus excalsa
Cedrus dendare
Picea moring
Ables pindrow
Tayus bacaatas
xercus incanza
Quercus dilstata
Juercus semicarplifolls
Betula wtilisa
Alnus nitidge
Fepulus ciljata
Juglans ragln
Acer spp,.
Aescnlus indiod
Prunus pldus
Rhvdodendron arboreum
Piorls ovallfnhlia
Celtis australis
Ulms wallichiana
Rhus spp.

Morus sppa.
Corylus ocolurna
Salix spyp.

Pistacia Inteperrimm

Code
001,
002
003
o4

010
011
012
013
014
015
016
017
018
019
020
oeL
022
023
024
025
026

027

Contents



Terminalia tomentosa
Iannes coromindelica
Anogelssus letifolia
Mallotus philippinenisis
Grewia spp,

BBuhinia spp,
Buchtnania letifmlia
Syzyeglum cumini
dcacla atoch

Ficus spp.

Boswellia sorrata
Erythrina subervsa
Pyrus pashia
Diospyros spp.
RBugeinia delbergiodes
Salmplie malabarica
Terminalia belerica
Cassla fistula

Fla epurtbis remntchi
Kydia ealycine
Mitragma parvifolie
Ehretle legvie
ZAzyphus spp.
Nyctanthes arbortristis
Erplica offlcinalis
Aegle mirmelos
Boehmerda sppe
Casearis tomentosa
Limonia spp.

Cedrela toons

028

029

030
031
052
033
034
0z5
036
Q37
038
039
040
041
042
043
Q44
045
046
047
Q48
049
050
05l
052
053
c54
0sSs
056

057
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Holoptele2 intearifblia
Mz dhuca latifolia

Terminalla cheébula
Iagerstroamia parviflore
Adina cordlfolia
Bute2 monosperma
fordie myxa
Schleochera oleosa {trijugsm)
Moringt pterygosperm
Albizzia lebbek
Artooarpus laknochh
Bridelie retusa
Inlbergia sissoco
Garuse pinnzata
Phoehd l2neceslata
Phoenlix sylvestris
Prospopls sppa
Auercis glauca
Machilve odoratissima
CypreSs sop.

Thuj2 compaota
Cadrala serrata
Meli2 azedlirechta
Kigelia pinnata
Mangifera Indica
Cardenis spp.

Othar misceallaneous
Fraxinus spp.

Robinin psuedrcdcia

058

05,

060

061.

062

063 °

064
065
066

067
0€8-

089
Q070
071
072
073
074
075
076
o77
c78
oTa
080
081
o8z
085
028
099
1Go
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Be2ring from 3.P.1 to 5,F.2 = 15 g grddas
Bearing from S.F.2 to 3S,F.3 = RS0 g grades
Bearing from S,F,3 to'3,F,4 = B850 + g, grades
Bearing from S.F,4 t0°S,FP. L = (50 +g) gredes
Bearing frou S.Bul to'8,F. 4 = 250 +g  grades
Bearing from 5.,F.4 to 8,P,3 = 150 + ¢ grades
Bearing from S,P, 3 1t0:8.,F.2 = 5 + g grédes
Beering from S.F, 2 t6 S.P.l = 350 + g .. gredes

Where 'g' 1s"the Ongle (in gredes) between mesn
grid noth and true mrtk for the mip wnder consideretion,
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MMUAL FOR WLUME & CJLL. FACTOR STUDL
‘t‘ru Gl Ii)

" The study of wluna factor and cilll f.ncfor study in W jgark end
Nahan Porest Divisiocn for Cnir (Ripvs - Rayyourghil) 1s .te be odrrled out
with the cooperetion of Woricing Plan Staff of R jgerh Forest Division,

1, SAPLING DESTEL

1.1 It has been docided to carry out this tudy only with respect

to Chir, The sclection of point for felling has haen done.ou the bisis

of tuo stags sa-m_plng with ragtrictions nn the number of traas to be
falled on edch pouiat, In first st@po simple pein%s wers sclestod
systerationlly at the d.:.-s-‘anﬂmf‘ 2,000 yiris to 3.000 yards {or inventory,
On 1nha bastgof Snventory results 'r,_‘e S3ple plots wero clBssifiead into
different forest typss, At the Seocond stage, the selection of sample
point for felling the trees for the study of wlume and cull factor studies
has been done mandomly.

1.2 It s been mr.sed. out thatfor reguired precision felling
of 5 to 10 treea in onoh diameter and helgit classes would be enough for
caleuletion of volume factor,

1,3 Thus in- total 135 to 1507trees covering the whole renge of
diemeter 8nd height classes would be felled, It 1d-ezsumed that 30 samle
plots would be sufficlent to provide tha atove required nydr: of treas
to-boa fa'lad, The selection of these 30 piots 13 to bs dme Hndooly,

The pluts srleoted 'ui‘t.h the help of'random table are givan in the
Apnexare - 1,

2, STLIGTION OF SAMPLE TRIES:

2,1 To crllcet the deta for.volume 8nd-cull factor study the

trees will, hove to be failed to enfble tha mairurement &t 4dilfTevent

places of halght., TFor tids purpose, it 13 necess?iy that the “roocs shovld
be selecved withcut tiasg end should represent the whole class of populztion.

L2 Por this purposae In eich samle plet, & f#Ally will bz teken with
rr."asaone. an In inve:itrry using basal. ares fantor — 2, All the trees

ot 10 cm Bilever barg) "nd over will be serifly nunberd i the Jdequvence
of t31ly. Tan wliy w1l stary from North Wost directlon and proceed In

& sveep In. cdloci¥ise tU1 it completes the olo Je.

2,3 Tl number of trees for felling at each sample pAint would be 4

to 6. Por this take the t3lly 83 described in pare 2,2 and given. them
the serie] number, It hhs been decided to fell flrst 4 to 6 even nunbers
'‘of. trees foumd in ths tAlly. .,

If-the rejuired numbers of trees r one difmeter/helght class
Are 2chieved 8nd other die~height class tress &re not availasble the
felling my not be done &t that sample paint,

444 JIn order to reduce the expendlture on- this study end to

‘awid the f‘elling of rors punber of trees, 1t has been decided to crry

out the meAsurements for the study In dep2rtmental or contréctors coups,
if availtble adjacent to the sample plote

5, FLIR) FAUCIDT - g
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3. FELLED PROCEIDURE;

3.1 The Orew leader should copy out the 2pproaches of the smuple polints
selacted rendomly, whare the felling is to be done. This work should be

completed at the Iyre,, where 8pproach description for all the sample plots
are availahle,

Z42 411 the tools 2nd implements should be eollected for the fisld
worTk befors proceeding to the fleld, The crew leder should mve & 1ist
of tools raquired in the fbrest and should check it personelly,

3.3 locate the sample point with the help of approach description £md
meve of thetrea, In c@se ths centre of the plot IEpaa-g) 1s not availrble
this c2n bs located with the help of refsrence tree,

5.4 In cse the old sarple points &re not looated Insplte of thoTough
sefrch 811 around, then locate & sample point &frash, &s it is donae for
Inventory, and fix the point, Record this fact thit the sémple polnt done
by Inventory erew could not be located,

3.5 “From the sample polint, take 2 relescope tally using basal area
factor—2 and glve Seris) number to.211 the 'in! ‘trees which 8re 10 cm,
and above &t breast helght over bark.

‘8.6 Mark the' breast height point in 2 rAnge in 811 trees on the side
facing to the plot centre. The dlameter should be t2ken towerds the
point centre 8nd perpendieular to the point centre.

Ba7 Felling of tho trees should be wmdertaken under the direct
supervision of erew leider. The trees should be felled s near to the
ground level, 23 possible. The trees should be felled using all
precmutions for felling, For felling, use power ohdin 82w &nd hand s2ws,

4, NUMBERING OF TREE PORTI(N

4,1 The following sequence will be used for denoting the min stem
2nd the braénches of the tree,. The miin stem of the tree upto the
leading shoot will be tree portion 01 &nd the brenchea will be o2lled
as tree portion 02,05,04 &nd so on depending upon the number of branches
of 5 cm, diameter over bark, See figurs 1.

5. MEASURIMENT OF STRM WOODs

5,1 Measure the length of stem fvom the breast height point upto the
tip of léading shwot placing the t2pe reading 1,37 mstre 8t B,H, of the
treo 8nd record-the length of the tree., Let this be 'LT,

5.2 Marking of the sections will be 2t L/10, 2L/10.44,. 2nd upto 9L/10
along tho mAin stem of the tree porticm Ol. If there 1s any &mormallty
on the stem with the tree-portion 01 such as knots, swelllng, urrs etce
mark mst be ehifted 2bove or below. from the point so that the atnorml
portion 1 8wdlded. ,Tha marking should be continued upto the tip of the
tree upto 5 cm, d.b.be Also mark the sectlons where D.0,B, 13 5 em, 10 cm
and’ 20 em and Pfecord in the epproprirte colum, In c2se L/10 sections
81 on these diameters, then sepfrate marking 1is not required, Cut the
tree at the varlous sections rfrked with the echalk, The trees should be
cut in such & mEnner 't.ha.t the end frces &re perpendlcular to the axls of
the log.
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B NIMBIRIN G OF- SECTICH

6,1 Number' of the Sectiond should be done serially. from the base of
the tTes_to the, tip (uoto 5 cm dio.bs).. The first,section number

will be' 01 8% the' sturp-level &nd: the Successively mumbers will be above
the stump level 2t verdous points where the! segtion MEve 2lready besn
rArkeds The section will be rmumbered as 01, 02, 03 and 80 on. It is
11lustreted In the fig, Wo, I1I, .

7e ME.ASUEEHENT OF THE 'SEGTICH\IB:

7. 'i T The 'following me?surements &re to be rede-and recorded of efch
aect:lon on the tree wolune study fHrm-

Height of the'sectlon from the ground level,

In cdse 6f first’'section, thedreticilly,mefsurement.should be
taken ot ground level, The section of the stump level will be studied
when it is not possible to get -the tree cut extctly at tha grmimd iavel,
To find out the height of Any section .from the ground lava... Jeisursnent
is talcen from the bré2st height point which forms the refarmca peint
even for tha section &t breast height point. -For the purpesa of
measurenant the height of @nyisection, place.1,37 metres point of the
tape 8t treast and take ths reading., The height will be moasursd corrsot
to & centimetre,

: MEASURRMENT OF DIAMOTER;

8,1 On each section the dirmeter over bark and wnder bark.towards

sé¢mle point, @nother dlemeter perpendicular to the flrat will be
mosured. The dismeters will be meSsured with the help of matze sczle
correct to & mm, If the fate of tha section whers the mepsurcment is to be
done is not perpendicular to the axie of the log the scala will be held
perpendiculer to the 8xis and corract :diBmeter will be recorded.,

9. COMNTING OF ARINUAL RINGS:

9,1 Count the total number:of rings and record-in.the appropriste
colum, Ore Should be tiken ‘to 'awoid 'fRlse rings which some times anpears
on the sections, For this comt only thoee rings vhich forms & complete
olrcle, Whenever the rings 2re close, rfke the use of mapnifying
glesses, To meke the rings mre distinct you.con cledn the cur portion

of the section with weter.

0, MEASUZEMENT OF D'EHCT!

10.1 Sacticn is to be ex@mined to See if there bre any defects on 1t,
Thare My be rot, Knst, hollowness etc. on the fZce of ths sechion, If
there Is any defect Qhen -analosa tha defsact 1n 2 rectangle by dawing &
1line with copying pencil end measure the sldes.of the rectangrar and
write in the 2ppropriste clum. This will glve the Ared of the
defoctive portion. Somotimes defect mey_be present in more thin one
pZtch then it has to be exmmined-whether it is possible to take out &
spund plece In between the defectlve portions.
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10,2 If the two defective portions @rs within 10 em 1% 23 then not
pessible to take out @8ny sownd plece Inibetwemn.,~ :In such c2ases the
defective portions will ba corbined and one rectangular vortion
covering the entire defective aresa-will be there 2nd its measurement
will be recordeds Where the, defective portions &re mre then 10 Clly
apart the meAsurements &re: to be-recorded,: separately by’ en.closing e2ch
within rectﬂnglm Sea Flgurs 1II,

11,  MIASURRMINT OF BRANGH w0ODg

411 the bronches of § om 2nd above dob-2re te be considered as
Separdte tree portion., Just as in cese of trés portion 017 L,e. the
meln Stem When first seotion is &t the base of the troes, sim:!_larly In' eise
of brenches the first section would be 8% the basa of the brench, i,e.
from the junotlen of the mein stem 2nd the bxench of thd juection of
the brench and siub-brench;1as the case my be, The sub~branch ngns
8 branch which 15 not originating from the min stem and whichis comlng
out of other bradch,: The further Section.of the brench will be dono ot
& Intervwl of one metre ti11.the point where 5 cme dlameter over bark
is recched, The' portion of the brench less then 5 em, dob will be
ignored, If the’length of the last ssetion where 5 cm dob a8 been
re2ched 15 less thfn. 045 metres, it.should be included 'in the provious
section, But if ths lengbh of the 188t section -i8 more thén 0,5 metre
it wuld ve treﬂ-ted -85 & separate section,,

12. STEM ANALYSIS

Stem enalysis will be carried.out In chir on ths S2ms trees In
cach dlameter and height cless, felled for wlume Study, The measurenata
are to be dorie on the face of each Section and.also In the breast helight
saction,

15. EIMIN ATION VERAGE .

13,1t Tor éoh section two under bark cﬂ-llipered dfemeter at right
engles Are totalled 2nd evereged glving 2verage diamter and this
figure 18 divided by two to glve Gverage radius. Two 2verege radil
angularly as far apart as posaible should be located on edch section
covering from ths pith to ths circumforcnes with the help of endlysis
rile ¢r ordindry scele. The selectlon radli should be ruled on the
section w:f.th the soft penclls

'4%.2 Tha first measurement 1% always to be donse et breast height

sectlon, mirk the two Sverege radidi as explained Bbove. * Comt the

rings from the pith to the periphery on thesa averége radii and*fie pin

at cvery 10 rings. In case the total number,of rings ers noi maltiple of 10,
then less th8n 10 rings will be left in betiréen the last pin end periphery
of the Sac‘tmn. If tho 8nnual rings 2re clefr &nd well .Spleed 1t is

only necesstry to pleca 2 Strip 2long the selected radil, if-there ara
dafects on the surfoce of the sectlon 1t must be cleﬁned Moistening

with weter brings out*the rings mro clearly’.

13,2 The firét measurement is B-luaya to be done on tha breast helpght
section. Cowmnting should be done by decades from the pith outwards
along the line marked, A pin Should be Inserted on eich’ cotq:leted
dectde, Leive the Ingcomplete dectde on circumforence, It should be
checked that there is seme number of rings on &2ch radlus,
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13,4 On each of rérpining section, &8 number of rings corresponding
to the outer mst incomplete detde on the bre2at helght seotlon
should be marked off first, counting from the cazbium,

13,5 The rerfining rings should be merked of £ in deocrde counting
Inwards and the tot2l nunmber noted,

13,6 Badil should be me2sured from thé plth outword to-e2ch pin
beginning ‘with the outer.mst, These measurements should be taken.
to the nefrest millimeter, Repeat the meAsurememt in all other
Sections in the same Wy 23 explfined above,

14;  SEEDLING DATA:

14,1 Tree groving seedling from L m to 2 m in height -should be

gelected and thelr 2ges determined by eny method which ocan be satisfactorily
applied, ¥br this purpose, the data should be recorded in scedling d=ta
form. I% is better to select the ssedling if it 1s occurring ne2r the
sample point, If the Beedling of the required helght 1s not available

netr tho plot, then the 8dJacent ared should be sefarched. One seedling

8% one plot would be enough to gilve the desired result,

1432 If the folling is going on in some departmental or contrectorls
coups 8nd which 811 near the s2ample point, this dta my be recorded
from the felling coupe. Count the rings 2t the ground level and at
height of 1 metre, 1.37 matres, 1,5 metres and 1,75 matrea And revoord in
approprnte oolums.
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TREE WOLME STUDN FORLI
Tree Volume Study ( For standing troes).

A1l the wlums in Tres Volume Study Forn (tfor standing traes)
excepting Vol, I to 5.and 77-78 are to be filled, The informetlon in
col, 8-23 pertain to the plot description ‘form and col, 24~63 pertains
to samle troe form dita as given in the'Inventory Merual for Ghir ‘balt{HP},
Fi1l up eich colum &5 explained below 't~

.C.‘Qll_l.iﬂa
1~3 “Job No, Lefse. it blank,
4~5 Crrd Design Leave 1t blank,
67 Crew Leader, Give ‘your Code Number
39 State Tor ‘H,F, Code is 02,
10 Forest Division Give the Code of the divislon in which
you &re working, The eode number for
different divisions In givm in the Inventory
M&ntﬁ-l.
11 Forest Type Classify the Forest into forest type 2a per
the Instructlon glven in the Inventory Mamel.
12-14 Speciles Write the specles cmde in c0l,. 12=-14,
15” Origin )
16-17 Avernge Helght ) Refer P.DyF. iInstructions iIn Inventory for
18 Size clmag ) Chief belt (Rajeerh-Nalen),
19 Crown density )
20 Slope )
21-22 Atitude 11 up fyom the list avajlable at the office,
R3 dAspect Fill up from the 1ist awvallable et the
office,
24 Tree No, Write the number of the tree.
25-27 Ipecles Refer Inventory Monwpl for Rajgarhdlalen,
28 Dominance Refor Sample Tree Form Instructions in
II'J.VEntOW Mamaal,
29-31 D,B.H.0.B. Messure tha dlameter &t breast helght
towerds S5,FP. with the calliper polnting the longer 2rm
towerds the sample point or peg.
52"‘54: D.BI I.ICG.B. M@S’urs tha diﬂ-metar Bt 'bI'eD-S‘t height keeping
perpendicular. the longer &rm of the calliper in 8
to P,C.S.F. direction perpendicular to the samle point.
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5536
T 73R
39

41=42

4448

4748
49-50
5152

5554

55-56

57-58

B0—61

82-63

-84
85-67
&8

€976
77-78

Heaight of the -
Trea

Clear Bele
Naturel defech
Dafect othera

Crown width
towrrds F,C.3.F.

«Crowm wildth
perpendicular to
-S.-P [

Last 10 yerrs

Jneremmt towards 3.P.

lasgt 0 yeArs
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Refer-Samle Tree Form-instruction in
Inventory Henwal,

Mensure the crown width in the direction
of ‘the .8amle point in ‘decimeter &nd record,

‘Mensure the crown width in = direction

perpendicular to the sample point in decimoter
and record;.

Refer aamle tres form Instruction in
the Inventory Mamnl,

~do—

incroment towards S.P .

last 30 years

increrent towards F,C.

last 10 years

‘increnent perpendim:lar

10 5iF.

“Last 20 yairs increment
‘perpendicular to S.F,

Iﬂst 50 }'eﬂ-rﬁ »

—do—,

Increnent perpendicular

‘to S.F.
Tree Felled

Treoe Not fellead

No. of tree portions

Total No., of Trees

,__Po Int No,
Qluster No,
Grid Zone

C.C.G.R.
Inventory ‘Dasign

Use the followlng code to dencte whether
the tree has been felled or not.

Tres Not falled = 1

Tree folled - 2
Write the total nurber of tree portion in
the tree, This colum should be filled
only when the -tree has been felled. In
ctse of conifercus spacles it will 8lweys
ba QL,

Thia ‘will correspond to the toial
tallied trees .in ths samle point,

Gilve the number of the sample point l.e,1,2.
Givé the number of the cluster In 3 digita
It is olways 1 for HE,

Give the grid reference of the cluster
Letive 1t blenk.
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1.3
4=5

6-7

.8=10

11-12

13-14

15-18

19-20

23—-28

27-30

3134

z5.57

58

138
-TRET VOLUME STUDY- FORM (Felled Trees) — 11T

F111 up the various colums as explained below t=

Job No, Leive it blank,
Card Deslen =do=-
Treo Nunber Heré gl¥e the Serizl number of thé tree thet

wag givenito "the trse'after taking tally.
Species ‘Give 'the s ecles code for the tree.

Tree Fortion Write the code for the tres portion for which
the dt& 1s belng recorded In the subsequent
colums, For moin stem it will bs 01 2nd -for
brenches it will be 02,05 &nd so on,

Section No, How the section will be numbered s alrerdy
been explelned,. Here wrlte the sectinn no, for
which the date is Pelng ovllected,

Height of the The height of-the seotion Above the brse of

Sectlon, the trea In o286 of 01 portion and 2bove the
Junction of the brench &nd stem for Junction
of two branches .n case of tree portion 02
or more to be glven in this colum. It has
been already explained that B,H, will be taken
as a reference point for the determination of
the helght of .the section for portion No, 01,
Tha helght i1s to be recorded correct to the
nefrest centimeter,

D,0,B.towirds Measure the difmeter over bark twards point
point centre, centre upto the nerrest mlllimetre.

D,0.B.perpen~ Mezsure the diemeter over berk In a drection
dicular to F.C. perpendicular to the point centre upte the
- nearest millimester,

D.0.B.,towards Messire the under bark diemetor towards

PiGC, ) polnt centre upto the nearest millimeter,
D,UB. perpen— 'H:aasure‘ the under bark difmeter in & direction
dicular to perpendicular to point centre to the nearest

P.C, millimetar,

No,-of rings-at Count the nunber of rings-on the face of the
the section, section from the plth to the periphery of the
secblion of reord ths nunber,’

Oull peesence Expmine whether there are defects on the seation
‘ or not dnd fill the appropriate code &8s given
below 8= - -
Defects present
Defocts absent

1
2
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39«40

41=-43
447-46

47=48 ;
49=-51
52-54 )

Type of dsfect

Size of
ertingle.

. Spongy Fot

139

This colum will be filled only when in

ools 58 the presence of defect has bem shown,
Whenn there 18 no defect put 10! in the

colum Nos 38 & 40, In cfise thore 1s 2

dafect 1t will be ci2esifled Into the following
miin .clesses in owl,

Type of dafect
Knot

Bot

Orack
Insect darRge
Burrs

twist
Others’

In o0l..:40 each of the Bbove defect 15 to be
further cl2sasified 8ccording to the descriptlon
glven below 31—

Bot.

Focket Rot

IS E

L 0

Koot

Loose kot
:E ig_ht lcnoj:-

L] E aﬂ .
Superficial crscks 1

oo I o

(Mot deeper tten 0,5 om, 2nd not wider than
> mm.)

Radial.sh2ke 4

{Crack. from surfaice Inverds deeper thon 2,5 em,
and wider than 1 mm),

Star slake 3
{Crack from pith onwards)
Cup slrke 4
{Creck 8long the rings)
Qibera
Fire darfge 1
"Tlollowness 2

Fr'eloss the darfect in & rectangle 8nd write
the measurement of the sldes in mm,

¥han -ths number of dofects is mre than one
thede colums 2re to ba used similar to
wlums 3o-40, Whenever there 1s no defect
put 100! 2a the gize of the ractangle.
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55 Strédightnass ‘Bach section hrs to be exmined In respect

) ' " to its straighiness, It will be clfssifled
ihto the following classes and the appropriate
‘code will be. used 1~

- Godg
Straight -~ 1
‘Slightly pent 2
(ess_ then 40)
Pronewnced bent o
{one bend more than 10 ) 3
Crooked | 4
{moTe then' 1 bend}
5 Stape of Qessify the end frca of the section
gection in the following classes 2nd write the
. epproprifite oode 1~
Code .
. Gireular 1
Elliptical, 2

(one difiéter longer tifn
the other. by mors than 20%)

Fited 3
(where the perphery of the
section is wavy),

57 intlcip®ted out Assess the antlclpfted percentage of the wood
turn(Found woed®) in round that can be utilided from the treoe.
While fsséssing the utilfsable wood. glve due
consideration to loss In felling, Defscts
naturel and others ete, Tho Assessment will
‘be done for the entire tree 2nd not section-
wise, Tho following code will be used to =
denote the various utilisation percentages -

Upto ‘10%
10-20%

20=30%

30403

40-50%

50-60%
"80—=70% >
70=80%
:and above B0E

Ou-~Inop AR

58 Antlcipated Assesa the 2nticipated out tum of the sawn
outturn (Sawn wood; &fter Bccounting for the losses In
wood %) sawlng, . defects ete, 2nd clmsslfy into one

of ij:.:ne:jfbllowing clagsses 3=

Upto 10%
10-20%

20-30%

30=40%

40-50%

S0~60% +

6‘0";70%}
‘7 O0-80%

80% and above

Dw-Tana R
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5962 iverdge D,B,H,  Cxloulaté the Bverags 'D.BIH,0,B, by converting
0.B, the glrth over bark.at:ibreast ‘height Into:
diametar, Average difmeter = Girth x 7/22
Write the diameter nefrest to the.millimester,

63 =66 Total length of Measure the-length of the tree from B,H.'point
the tree(in cma,) to the tip of the tree and 8dd 1,37 M, to
get the total length of ‘the tree.

8768 Total No, of Herg write the totel number-of sections.
sectlon, for each tree portion.

69 Foint No, Write-the point number of the cluster,

70 Grid Zene It will olweys be 1 for HP.

7178 Glustar'Catra. Write the C,C.G.R, from the mep sheet,

Grid re_:;'arenge

79-80 ~ Iaventory:Design Le2ve it hlenk,
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GROUTH "

SROWTH STUZY_FORY

, The detsil ed columwise instructions,for £illing in the Growth
study Porm is glven -bolow 1=

Coly No,

1=3 Job No, -.Ledve 11 blenk

4-5 fard Design =g

6-7 Creri Leadaer Write :your cde,

10-11 Specles Write the code number of the Specles, as

. given_in"the Inventory manwel of H,F, (Chir
Balt), In this c@se 1t will be a2lways Chir,
12=13 Section No, Write the numbar of the section on which the
measurenent is belng done. -
14-17 Height above the Mensure the length of the sectlon taking BH
bese point a3 -reference and subbract or add.the w= ue
to 1,37 My depending upon whether the sectlon
1z below B,H, or 8bove B.H, respectively,

18-20 No. of rings Count the total nunmber of rings on the sectlon

onn the section, and write the totel wwmmt,

R1-24 D.0,B mm, Write the average diameter over bark which is
calculated from the glrth measuremant,

25-28 »U.,B, mm. Writa the average diameter under bark caleulated
by subtmcting dohble the bark thickness from the
avarage dlameter overbark,

29 B dius No, In exch saction two avertge-redli will be drawn,
Number one of them 88 1 2nd the other 83 2,

The measuremsnt on elch section have to be
done on rédius 1 and redlus 2 segparetdly,

{0) Cantury code When tha total number of rinpgs 2re within 100
then put century code 1. ¥%hen the number of
rings are 101 to 200 for this put certury code
2., Similerly when the rings 8re 201-300 put
century ocode 3 and so on, thafmeens 1f thare
gare 325 rings on &8 sectlon then for the 13t ten
decades write 1 wnder century code, for 1lth
to 20th dee¢sda wrilte 2 under cantury code, fbr
21st to 30th decade write 3 wnder the century
code and for the remining decrdes write 4
under 'l:.h_e centi®y oode,

31-33 Under 31-33 write the width of the 1st dechde

54=36 in col. 34-36 wrlte the width of the second

3739 doectde and So on till ool. 418-60 where the

40=42 width of the 10th decade will cohe, If the

4345 total number of rings &re more than 100, Then

4648 for century eods 2 write the width under 34-36

49-51 end so on 8o that the 2th decade will coms
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52-54 under” ecol; 58~80,* 3imllarly for century
55=57 code 3. the width of the 21st decnde will
5860 conme under ool, 31~33 and so on,
61=63 Wdbk of Yrite the width of 'those .ringa which are
Incomplete In the Incomplete decads 1,e. width of thsese
dacade, rings which are betwoen the last pin &nd the.
i periphery of the section, -
84-65 Total number of Write the tot8l number of sections on which
pections, the meAsurements heve been” done. -
66 3ample Polnt No, Wrilte the sample point no, in this wlum,
67-68 Cluster-Noa Urite the cluster number of the sample point,
e i) -
-T0 Grid Zone . It will alweys be L for H,P, ares,
T1-78 CeGuGoRe Urite the dluster centre grid reference
&g done-In the lnventory work from tis map
Shﬁeto
79-80; Inventory Leave it hlenk,
Design,
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Sol. Noo

10-12

13=16

1720

2123

2426

27=29
6 5-66

67
68-69
70

7178

7980

=l

10

144

G HEfGHT FORM HOQ, IV

The eolumwise Instructions for f£111ing in the Seedling Helght
Form is ‘glven balow 3~

JO‘b NO.
f}lrd'Desigx..
Craw Leader

SCGdlin g NO.

TS8pecies’

Diapcter et »
%115-1'1

Diameter 2t BH

Hedght in Crs,

No, of rings at
collar,

No, of Tings &%
B,H,

Tatal NO. of
scedlings.

S2mple Polnt No,
Cluster No,
Grid Zons
CaCoGuRa

Inventory
Design.

Leave it blonk,

=dow.

Write: your Code Numberl

‘Gi¥e -the number of the Saedling, The-first
Seedling takten for felling end me2surcment

will have 01 No,, thersecond seedlinig teken
will bo OR and so on,

"Write the code No, of the specles &3 given

in the 'inveniory Manwmi,

?Mieasure the over bark' diamoter 2t- colisr with

the help of motridiBenle, after cutting at the

‘base In millinetres and record.

Measure the over bterk dlameter 8t the B.H.

point with the help of metric sezle, after
cutting tha B.H, point in mi11imstres and

remrd.

Writo the total helght of the seedling correct

to ems, For this measure the length of the
seedling from the b2se to the tip of the seedling,
Count the total nurber of rings 8% the eollar
section &nd record, For this the cut shoiwld

be clear 8nd made with sherp edged Instrunment,

fomt the toteal mumber of Tinpgs 8t the B.H,
section 2nd record.

Write the total number of seedlings felled
in the vicinity of the sample point.

‘Write the sample polnt no, of the eluster,
Writa the cluster No, of the sample point.
I¢ will elways be L for HTP. are,

Write from the mAp sheet,

Leavye it blenk,
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Solan=-Diamla Read

Bajry

Chheppar

Diar
Dhaten
Gajjer
Koke bt
Knla
Krad
Khnl
Nadl
Prara,
Shamlat

Tibbe
Tetdh

145
Shopt - I

Mstange dn Krs.
(1n ﬁ:.e BUrvey:- Bred)
Solan-Nahan~Paonta Road 109
Solan=Rijgarh-Minus Road 122
Naken-Kalomb Road @nd beyend e7
Ja g8 dhri-Penota~Fn Jeen~Rohru Road £9
Nepan=-lEdam=-Rrjban Hoad €5
ndam-~Chopal Road €7
Rajsrh-Nol-32inj Road 56
Nahan-Ba gthan—-Re jearh Rotd 86
SarehanaNara g=Ochle ghat Roagd 37

42

Shaot -2

G o 2]l T

Fne gravel

‘thotched roof or & Mt

A ridge or & spur

GBrrifge of timber by labour
A\ professional gréziar:
MiscellBneous Specles of inferior trees,
Wter ocourse

A deep water course

A deep r@vine

4 river

in off cut,

Forest owned by villagers,
Iry fuelwood.

Penk

A graassy bléank,
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amla—
Bahera
Bapn Oak

Brag

Chil or chir
Depdor
Drauri
Gutal
Jhingin
Haldu
Kaclnar
Kail

Khoir
Kharsu ook
Kusun
Maia

Moru otk
Phaldn
Pule

Rai

Sain

sal
Seml
Tandu
Tosh

Erblict.offieinalis
Tarminalia tallirdien

Quercud lsucctricho fora
(_153'. q. mﬂna) )

Rhododendron arboreun
Pinus roxburghil
Codrus deodora,
Lagerstoemi? pirviflord
Trowiz nudiflore

Lannea .coromandal 1A
aiina cordifulia
Bauhinia varlogttl
Pinus wallichiana
Acncln ataecha

Q Semecarpifelin
Sohblchera oleosa
Madlic? longifblia var latiflia
fuercus hirplayena
Mitragma parvimlis
Kydia calycina

Pipia sithieno

Torminelin alata
{Syn, T. tomentosa)

Shoreft robusta
Bombax calba
Diospyros tommtosa
Jbios pindrov

Contents
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