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1.1. Intreduetions

Kameng and Subsnsirl dlstricts of Armmechal Pradesh inclnde
three proposed forest reserves namely Palmi, Papum and Drupong delimlted
by latitudes 26°-55' to 27°-10' and longitudes 92°-37' to 22°-50'.
Bven though emall parts of these have bean comverted into plantations,
reserves have hardly been explolited and comtain valuable forest .rz'ope of
mxed broadleaved aspecies and. bamboo, Arumachal Pradesh Gavemm'Ont Proposes
to utiliso scmo of this materlal for paper making. M/s Dovolepment
Consultonts Private Ibdl., Caloutte was entrusted to study the foaslbllity
and thoy rocommended ona 200 tomnee per day capecity mill for mamxfaetmv
of varlous catogorles of papor ot Baalukpong of Kaneng district Thay
reculmended the papor to be produced from pulp of bamboo and hardwood mizod .
in the rutio of 70 f 30. The amual requiroments of fibrous raw material
was caloulatod at 109,150 tomes AD. of bamboo and 65,575 M of hardwood,
Ths roquirsd wtm were thought to bo available
in the proposed rosarvos and in the plantn\time, on tho basls of & rapdd
forost Invantory dome by tho Artmechal Pradesh Forest Dopartment.

Prodnvestment Sirvey of Forost Ropourcos was requostod by the
Porost Dopartment of Arunachal Pradesh to make a moro systematic study on
tho uvnilabilit;y of tho rosources, es tho Inventory dane by them was rapidly
ccadtx:to.“l a.nd mey not havo the roquired preclsion, The present roport 1s the
oUboao of the stuly conducted botuoon Fobruary 1975 to My 105,

During the prelimnary discussion with the Forest Dopartment, it
wes egreed that 1t 1s worthwhilo to detormine also tho growing stock of pine
wood that grows in tho accoasible areas of upper roachos of Kameng District
ag the quality of pepor caﬂ bo improvod upon if sufficient quantity of -plne
1g nvallsblo for pulping. A soparato study was, thorefore, also undertakan
%o find out tho pine wood resources in surrounding Bomdila region. Thia part
has boon doalt with in a saparste Ohapter (Cheptor I¥) and the aroa has baon
namod as Projoct M. B wns also dosired that in the covirsp of tho suxvey,
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some additional infarmation mey also- bo collectod that -will bousefnl for-

the Forost Dopartmont which Ls indicsted in 1.2

L2, Ghioctg:

Tho following wore the objects of tho study.

(1) To comiont: on the foasibility of a 200 tamo paper m1}/day
by determining the bamboo roscurces of tha moloct srea ;at a
mrgln of orror ¥ 10% ot 5% probebility lovel aid thy volmo of
palpablo harduaed 1n tho natiral forosta ond plactations of
the-reserves.

{2) To astormtng tho botal volma of plyuacd logs, residusl timber
and mmellwood in the project arca.

(3) To £ind ot the palpwood volumo and residual timbor-vohma of
pinos in tho upper reaches of Eemong Dstrict.

{4) To mropare volume tablag for the fallowing spectoste &

a) Amoorn wallichil.

b) Allpnthug intogrifolla app. Gachim
e) Mcholia sl;acies

4) Terminsla myricearpa
o) Altingla excolsa

£) Duabange grandiflora
g) Mosua ferrea

k) Eydis calycine

1) Bombax ceiba

J) Pinug vallichima

k) Pinus cu-mud;i

E ’:i necessary to dofine some of the torms uaad in tha 2bove hanely
P]?Uood,[maid\ml tmbor and smallwood, Semo spocies are eomstdormd suiteblo,
as plywood @.gs Chulrasis veluting. Somo are good hath aavp]azvmd and._pllpdoo_d
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o.g- Allenthus intogrifolia. S8inoa aaln\of timber aa-plywood Lotchos.more

prico, 1t was docidod in omsulteblon with krumashel Pradosh Forost Dopartmemt
that for such spoeles which aro sultable both as pulpwood and plywood, tho
wood from 50 em. dyusb. eand nbo;vo would bo conasldered as plywood while that
botwoan 30 am. to 5 cm. of tho same troe will bo congidored as pulprood.
8t larly In tho case of tho spoolos, which aro eonsidorod sultnblo as pilpeood
and aro also usabln for other industriael purposaos, tha soctions of thg trec
having dimaneions f‘rcln 50 an. dewab, t0 5 e, dou.b. w11l bo considerod as
palprood Hhil'ﬂ the balanco 1.0. tho soctions of the troa having larger dimensic
will bo oonsidorod ea msiduzﬁ timber.

In the .coutaxt of tho above explanetiona, t‘fho toms can now be
dofined as bolows

Flywood - That part of timbor which is.20 cm, d,u.b. ond above
of such specioa which arc sultable for voneoring.

Pulprood ~ That part of timbor which s 50 om. d.u.be to 5 cm.
d,u.b. of such spooles which are sultabla for pulping.

Rosidunl Timber - That pert of timber which 1s 30 ch. d,u.b. and obovo
of pulpablo spooles + timbor botwean 30 cm. to 20 cma
deu,b. for all othor spocles.

snall wood - Wood frem 20 em. deiLbe to 5 am. d,u.b. for all

. spocies axcopting those suftable for pulping.
1.3 - Arogs
This survey has been done in two separate areas. Ono of them to be
reforred to as Project Aroa-I includostho proposod Tagervos, Tho sacond aroa
CORRE

nemed a3 Projoct Aroa-II rofors to the pi.ne bearing arons of Kameng District

ap alrocdy mntioned a.nd 1 doalt with in Ohnptar .

Tho pruposed resorvod foroste in Project Aroa~I havo the following

aroas i~
Namo of Reservo Forests © 4roa in hockaro
Paleut |- - T a4,475
Fapun\ 50,050
Drupong 26,926
T 121,251
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During vecomaissenco, 1t was fomnd that the entire aroa of tho
rogorvos can not bo consldorod at tho momont as oxploitablo bocmiso very
hoavy inmvostronts vill bo.nocosaury fo opm Up soma parts of than.

Thorefors, 1o Projoct Aroa-Iwns fixed with Assan-Arunachal Pradosh bcu!:dm'y
in the south, Drupong River to tha otwt Bharell Rivor in tho west and o
boundary ine on the north., This erce has boan shoun in Plguro-I.

Dot armination of tho actual extant of the projest area posod a
problun as 1t forms mly a part of the rosarves of which anly tho tctal oxton.
is known. The neriul photogra;im wore also not avnilablo to mako tho task
oagy. Fortunately howovor, tho Projoct Aren~I oomprisoa of wninterruptod
forosta with vory litth non_-i‘cmaf patchoge The lmttor are indloated in
ixso,ooo scalo of Jrvay of India maps. Tho not forest aroa wes, thorefore,
caleulatod by plandmotoring tha gross arcs roduced by non-forost avoa of
rivers, sobtloments und cloarancos shown in the Burvay maps and plantations.
Very libtle chimige in land use has takan placo eince the publication of tho
mps. Tho ara of tho plantntlons was .suppliod by Arunachal Predesh Forest

Dopartmont .
\Tho axtant of tho arcas worked out to bo as followas-
Tahlo = 1.
Nemo of tho R.P, Gross aroa Arga of non- Hot area .
: in hootare. forost (ha.) (hootaro)

Paiad (part) 40,280 884,50 © 59,885,560
Papm & Drupeng (part) 72,6%0 9,857,00 62,778.00

TPotal -1,12,910 . 10,751.50 1,02,158.50
Plantations. ) - . - 3, 855,00

1,06,518.50
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L.4. Irack Ghomoterdgticss -

The aroa falls on the oubar spurs of Rastern Himalmmd ie
charectorised by hilly end broken terroin with stoap anpos and.- ‘nerTow
vollsys. Numerous hill wtresmas oub through this tract ond brafd into tho
Plalns forning tributarlos of rivor Rrahmmprtra. Tho olovetien vartos from
135 motros to 1,566 mobrog with the mjor part Iying botweon 200 to 500 metras.

1.4.1. foakr
Tha rocks eamprise of Tortlnry sandstonas and conglémarato in the
south changing to Gondwena sodinontary formations towards north of tho b‘ojm

hros.T. . Therc are also igneous rocks composod malnly of basdlia. -

1.4.2, Sl

'Il\he soila aro veriabls. B is sandy in the south ohaqg'd.ng to sunw
Ioam to loam towards the north. Fran semplea Qo]lactegi at random An 227 mmbor
of points, 1% was Tound that the soils generally variod in toxturo from smidy
loan to olayey lomm with 1 - 5% of 1ts volume ocaupied by sbanos and with pd
varylng botween 5 - 7,
L4.3.  Clgota

Tho areu hug high rainfall retricted Auring tho mongoans rodncing
in axbnt from tho cast to the wosh of the mroject mrca. The aversge prociplts
tion in Dafflagnarh in tho oast for the period 1962-71 was 2,678 m. Hhile 3 we
2,353 mu. for tho eame poriod at Dikrain gituated in tho westarn part of.‘ tha
Projoot nrea. Tho aroa 1s hot 1n swmer and ploedently cool,in wintor.
1.5. Borogtas

Forests of the project arom carrospond mainly tofssum Volloy and
Bastern submanteno sanl-orargroon forosts belonging to 2B/t md EB/oib typos
of Ghampion & Soth's rovisod class:l.fiaation (8). Tho wostern pawt of the o}
arod contedirs nixed overgroen forests with eomparatively low purcenbage of
bamboe.  Gono 1s tho most prolifle under growth. Tho psroqgl?ugo of bnmboo

Inorosscs as cno procoeds £0 oast whore tho.forosts aro. less dausa.
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¥ore abundent spocios in thoge forosts aro mmtioned bolowze

Top Canopy. - &wore walllehdi, Allamthus 8p., Conerdum sp., Chukragly
- " volutina, Toona sorrete, Glnnamomam ¢ocidodaptne, Castanops:.
apacies, Dunbanga grandifioza, Qnoltnu‘argmu, Totrernles
nuliflora otc, )

MAdlg Sorqy - Dillmnda indice, Dysoxylum biixv;‘mtariferum, Talaums hodgaoni
Gynocardin odorata, Michelia spocies ato.

Barbooa - Bamhusa pallida, Dondrocnlemis hazd bontl, Pesudostachyun’
: polyrmorphim oto,
Tho man nedo forests of Tormdnalia myriccarpe, Amoora '.mlii.chﬁ.,
lfydiu calycina ote., ocour in a thin gtrip at tho-southorn bomxiw of the

mrojoct aroa,

1,6, Zocnd depgnds

These aress aro vary sparsely populeted end the local demand' 1a -
fnslgnifiemt. Jhunisg within tho avoa 1s nogligfble. Tho local tribal pooply
bavo ooncossions and rghts bub populstion bolng vory emall, they ave not Lol
%0 pose any major problon 1 the mattor of mnagemmt end explottation of thead
forests for industrial usos. ' .
L7, Iabour supnly

Thero is plenty of laboup avellable,

L8, Brogmt gbatus of mapagements

Sporedie selective oubting 4g in practioco, Tha fobal quantity of wooc
removed 1s negligible.

1,9 Yewa & Photosrachss
Tho aorial photegraphs wore not avallable,
The follosing Survoy of Indin shosts woro usod fob the sumiayi

85 B/2 of 1967 Soale 1s 50,000

83 B/8 of 1958 Scalo 11 50,000

85 B/12 of 1962 Sealo 180,000

83 B/16 of 1%3 Scale 150,000

83 8/12 of 197 Sealo 1£50,000

83 4/16 of 1962 8oalo 1150,000

83 F/1 of 1988 Soalo 11 50,000

83 B/1% of 1964 Scalo 11£b,000

83 F/9 of 1966 Scalo 1¢ 50,000 Contents
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Study of the available stock maps nade by the Arumachal Pradesh
Forest Department and actual recomsissanca survey of the pzx-ojeot area by
Preinvesiment Survey of Forest Rssources, made 1t obvious that the vegeta-
tlon omn be stratifiod into thres separate strata as followsi-
a) Pelul gtrata mredominantly of
broadleaved mscellanecus crop - |
with gome mixture of bamboo t Stratum-I,
b) Papm-& Dmpmg strate predo—
. minantly of bamboo with swall
qantity of mixed miscollanoous
crop, 3 Stratum-IT,

c) Plantation stmca canposed of
. man mede forests . ¢ Shbratum-YII,

2,2, Galoulabion of nwiber of smmplags
221, For Srebw T& I

T ordor to find out ‘the nmber of. samples for dotermination of the
growing stock within the speoified arror %, it is oassential to havo somo
rrior information of the veriability in tho fﬁrﬁst crop. As drmmachal Pradesh
Forost Dapartment alresdy did rosources swrvey work in the area, their dmta
ware collontod for caloulation of the variance,

28 plots from Sratum-TI and 47 plots fram St.rttl’,um-n‘ each of
2 86 chain ares. wero selac'ted gt random from plot date supplied by Armachal
Pradosh Forost Dapertma;;.t. Tha baaal ared of the miscananeouu arop in each
of thesa plote wore saparately ua.ltmla:bod and the following mean and varisnces

ware dcbarmined.
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Stratwm No, Ho. of plots MYoan Variance

1 . 28 L% 619
bad a7 102 L4085
Woightod avorago L12 o495

Tho abovo information was then substitutod in the formula suggestod
by Ioatsch & Hallar{4) for caleulating tho mumbor of plate to bo enumorated
to work out tho growing stock of miacellaneous tuigp within @ error of # 108
ot 95% probebility level. '

whoro t = 1.% for a probability lavel of p = 0,05
P = Arcn proportion
97 = Tartanco on tho jth strata.
o = 10% of avorsge mean or 0,11
o= L0980 x oues
(oa1r)?
= 168 veenns e, Caeee (1)
Simllarly, to determine variability of bamBoo stocking, 100 plots of 2 aq.
chains woro seloctod randanly from the Arunachal Pradosh inventory data end
the eir dry welght of total bembooa for a plot was caloulated with the help of ®

wolght factor (A% otht ) given by tho 8tato Department.

Tho following information was thon calculatod from those random samplc

Table 2(k)

£ pilot gurvoy atral

[~ gt 1) [ 120 4] AL
(Only stratum IT has been teken bocmuse this ig the main sourcs of bamboo)

Stratum No, Ko, of obsarvations Moan Variasnco

hnd 100 7.72 20,48
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Subgtituting tho abovo veluos in the formula

wEoro ¢, & end o have tho samo cemotetions as given oarlier,
. 2

Wo obiedn, n = £
C o)

=132 PR (2)
L3ding (1) & (2) the total numbor of Plots to bo survayod was
obtained to be 290 (1584132 = 200).
By giving woightage to tho aroas under Strabum.T and II (soo tablo 2’
tho total numbor of plots woro dlstributad proportlmately as 104 in. Stratun-
" and 186 in &mtum.n

2.2.2, Sv o) th : s
. Tho standard error from pllot analysls was formd to vary batveon
5-8% with tho plot siza of 2 8q. iohaius. Thorofore, plot sizé of 0.1 heotarc
was considirsd to be adoquato for the present work where _t 10% error 1s aimed
Tho foreste in oach stratum show moro vm-ipbd.lity in the Nortb-Soutkr
diroction in view of rising altitudos townr,da_ncrti:. & was, thorofore, dock
that tho shapo of the plot will bo roctangular with tho North-South longth at
50 meters end Bast-Wost lungth at 2 mabers (Flgure.i).
223,  Por Stzgbup-IITe )
Tho study of StratumeTII shoved thot the varlability in the plant‘,ati&
aro very small as thoy wore ralsed artificlally with a fixed pattern. Tvo plo
of 0,1 hoctare sfzo laii at 50 meters intorval In oach plantation woro cmeid.

sultablo for tho purposc.

2,8, Daglm:

A pimplo random lay out design of senpling units scparatoly for
Stratun T& If vas solocted.

Tho Survoy of Tndin map sheots wero gridded at 30" intervals in
Horth-South and Rast-Wost diroction and 104 grid points in Stratum.I
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ond 182 grld points in Stratun-II woro randonly soloctod with tho holp of
. random nmumber tablos (5) (Figure-2).

T the casa of tratum-IIT, oach plantaticn was visltod. The fl.rst
pl;at of 0.1 ha. was /laid out 80 m. ewoy in tho North-Bast dirdction fram tho
South-Wogt comor of the plentatlon and the sesond plot 50 moters ewsy in th&
onst of the first plot {as showm in firure-2b).

2,4, Invine o of the Plots ond goloobion of trons for folllng ofe

Tho f%cl1 partios roached the solected plots with tho holp of mape,
prominant physical foatures, forost boundary plllars ato.

Tho ‘plots wors then loid out as por dosign indicated in rgure~2(a).
Nocessary date woro collected in ;r.ho forms 1, 2, B & 4. Thoe axplanations of
difforent colums in tho forns aro givcl;x in dotell in Amncoxures 1, 2, 3 and 4,

For volmo fellings, tress waro selocted et random from 21l the
dtamctor classos dlstrituted over tho entire arca and form § waro f1llad in,

For axplanation of colums in Form 5, Annexure-5 has boen appandods
2.5.  Data. Procpaaings
Tho mothod usad in Data Procossing havo boon written in dotail

in Appendix~TIIL
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DUVENIORY

Tho Inventory data is presated separatoly for bamboos and hardwoods.
3;1. Banboogt

In the p.ro.Jout aroa tho nost domlnant bamboos are Dendrocalarmis hanfltandi
and Bembusa mlltda, I eddition, therc are soveral othar barboos of which
Pacpdoebnchy’un polymorplim 1s tho nost importent. 411 those bamboos oro clump
forming,

Bamboos woro onumeretod for anch plot In form numbor 4 apponded with
fnnexure IV in this ﬁmﬂ. During computation, tho culms in epch chmp wore
dividod into two catogories namjy thosc which are loss than two Yoars old and
thoso which are moro than two yoors old, Tho damngod or t':op broken culms and ary,
scarred rotben culms woro countod, tut wore substractod from the tobal to work out
tho gownd and usablo bamboos,

Tho total numbar of bamboos worked out to be as followas—

. T numbers (rounded
Stratum  4roa in 3pocieg Upto 2 yoars 2 yoers + Total

ha. - ¥o./ka] No,In {¥o/be} Wo,in |Wo./halio,"

lakhs lakhs :

[tot:

arc:

I } 29,358.50 | Banbusa pallida 57 22.04| 46 1301 | 105 | a

Dandrocalams .

hart 1tonid 10 39| 21 | 8.27 | s | 1.
- Othars 17 6,69 45 | 17,72 | 82 | 2 -

II 62,778.00 | Barbusa pellida -}5'72 253,51{689 413,687 | 1031 | 647

Dendrocalamis -

hant Tbond 4 BT |148.77467 1293.14 | 704 | 44

Othors 7 28.22( 48 | 50.13 | 85 | 5r
Total H,02,158,50 ) 4438, 56 781,04 P21
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Be2e %mmims&mmummmmmm

During ermaration one two-yesr old citln from \thu fiz-si:: olimp 48,
the North-¥o.t quedrant of the plot was selocted and felIGd The. porBfon of
the oulm which is less them 2 om. in dia:ator was rajeqta:l. Thn i’emaining part
of tho oulm was woighod and kopb i.n a sultablo placo for oy’ dt_'ymg. - vias
wolghed at intorvals +ill thoe air dryl wolght. yas constant. Tho' following ahr.u
factors woro calculabod from the data so obtalned.

GAlouldbel o

krorago greon Constant [
Spoctos wolght/bemboo.  Bringe . alr dry  in 1 bemmo alr «
© wb./bamboo \.qight. L
Borbusa pallida 13,11 © a1y 7.78 : 129 i
1Dondrocslmmws hamlltonil 15,44 5% "10,54 S
Othors 8.01 0% 4% . %0

3.5. Bstimbod avallsbility of bemboost

Tz Tablo 4 tho mumber of bamboos have becn tabulabed« = Fﬂbi{J' 5 the
fagtors to convert mumbor of banmboos to ;ﬂr dry wuights-havg-be‘mj worked oﬁt.
T 1s now possible to estimsto tho total alr dry welght of banboo gmviﬂe;bﬂvl

in the projoot aroa.

Egtinatod bamboo 4n Yorms of eir dry woichb.

Stroatun Not Aroa Alr Bry woight in tohnes . - 1 .‘?ct?li e
(hoctare) Upto 2 yonrs ] 2 years +. [ n. o [For to
» . - Perbagt e

Por ha. Total |Por ha, -f Tobal |, = '] 7
I |39ms5,50 0.6287 | 24761.69 L7968 | Bad6L.AR 145 | sene
II | 62775.00 5.5157 | 346257.04] . 10.1621 | 65790550 15,6778 sare
Total HO2158,50 5.6316 | 57099.,70f  6,5522 f669566,65 10,1838 [1005C

The standard errar of total estimated weight ia 7,478 -
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Bode duug) ek«
Tho ostinnted air dry wolght of bamboo growing stock in tho
Project drea-TI 1 10,40 lukh tennes. The Australisn formiln fop dotermination

of tho snnual cut ise

= Bedsting growing stock - Dosired stock + In t
Annuul out A3j ustnont poriad croment.

This formle for the adjustment poriod of thrao yoars for bamboo roduces to

Lotal erowing gtock or lQM.A.Mw = 8447 lakh A.D. Tonnos.
3

Houcvcr in ordor to bo on tho eui‘o sido thq annunl cut‘my be. caleulatod. on t

basis of tho gmuinp sbock of bumboou*o!‘ 2 years + in which case the astunl
-permlssiblo cub will be ﬁ"g" = 228 lakh A.D. tonnos.

Hardvoods dn hich forogts

Buroration in the sauplo plots wore rostrictod to tho dismetors at

broast holght antored in Form 2 (dnnoxuro 2). Tho visible non-usablo cuil tre
wore detorained ovor 50% of the samplo plot {Figuro 24) and woro cntorod in
Porn 3 (#mnexuro 3).

Thirty thmo apucics wore cnumoratod separatoly, the st of \(hio.h
appoar in Table-1 while tho romsining species aro considomd as others‘

Tho total numbar of stoms (excluding visible culls) in 10 cm, diamoi
c]l,ussoc ovar diffaront strata_ and tho:munharj’of Btams/h?. vare computod end o

roproduced in Table 6(a).and 6(b).
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) Thnbars in thousendslrou

Spatun Aroa In

20-29 -

: Digmoker classqs
30E9

- ; ~—%5% Tobal SR
e ime oo 5055 e85 TOTo 8089 9099 m0¥ .,u
T 3933550 3804 2386 %01 528 884 208 95 72 .49 155 8741 4,58
ST ewTR00 | mu 207 1201 569 282 18 03 s 17 ] 8571 8,43
Total  102158.50 7695 - 44% 2102 1107 666 598 198 1%0 66 70 17112 | 8,89

Stratum L. - - - Dismotor clnssos Total

19 20-20 5039 4049 5059  60-60  70-y9 6089  90-99  1DOF
T ® 61 25 1 1 5 2 2 1 3 222
o 61 54 19 9 4 3
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3e6. Yolumo Bauntionai

The objoctives-of the present warvey i—beroport tho achinatod
volumo of plywood, pulpiood, rosidunl timber ond smallyood. Jo eldfSiun,.
1t 13 necosaaxy to mako out the cormeroial wvolume tables for & nusber of species
listed in 'Object 5! in paragraph 1.2.

L total numbar of 467 troes belonging to diffomnt diamstqr cla.g_zsea
woro selocted randculy frgm the project arcs. Amaxure 6 shovs the dtanctor
distribubion of varlous troes folled for volume meeswrcments. Troea aftar
folling woro suitably scotictsd and v‘:;ricus measuremonts woro takem to £i11 up
the form number 5 appendod Qith“nnmm.'m 6., It may be noted in this comnoction
that the culls woro measurcd in oach sechlon of tho £ollod troos and thoy woro
subtractod during camprtation to dotorming tho sownd usablo volums, Ths gonoral
volumo oquatime woro mado owt by tho methodology indicatod in para 2.5.

) Tho ganoral volume oquations ware t‘hqu canvertod to loeal volumo
oquations with tho holp of helght and diamotor I;Aeas\n'emmts of e rostricted
number of troos In cach plot ontarod in Form 5. Tha gonorsl volumo oquations and
local volumo oq\;utions for solocted spaeios and ormibug equation for Yothars!
for the total wood, for tho plywood volumo, for the pulpwood volumo &nd smallwood

volumo aro given bolowi-

Tabla 7 .
8
ETotal wood ) #

Spoclos X Requation R, 8.E.
Bmpora wellichii V = 1.4424 +7,1845 DR+ 0829 .9%  .508
Aflenthus Intogrd fo- ' . C
1ia sp.calyolna. V = w2228 +,248D°H + ,0174H .98 LB6L
Michelia spoclos V= w1304 + ,80767D°H J®B5 410
Tormnalla myriocarpa V = ~ 04433 +'9,04750% + ,040310°R 991 40
Dusbenga grandifiors V = -1.8854 .+ 1353 D°H + ,12154f L1 L
Mosua farron V= +,099 -.80D + .400%H - T}
Eydin calycine V = -,4%125 +,276 D°H + ,02868 . 886 .2¢2
Bozbex oolba ¥ = 020028 +7,8546D° + ,059545 D1 B8 474

Othors ) V = «,47455 = 5,4560° + 1.5968D H J98 613

* Total wood = 0,B. volumo upto § ot dlamotor of all spoclos.
H = in metros. D = in motres. .
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Toblo 8

8pooiea . Equation R, S.E.
froora wallichit ¥ = .21195 +,0011575 D® - ,0m850/D .78 363,
Mlamthug intesrifolin ’ 2

sp. oalyelna. - V = -5,7600 « ,4979D + ,00375D° + %,355/0 .92 1.08 -
Micholia spocios V = .62818 —,083197D +,00209520° L6571
Torminalla myriocarpa ¥ = -.0969%1 + ,0020650° .85 51
Dusbonge grondiffarn V.= —.33276 + ,00104570% J®5 618
Mosun forroa ¥ = 89101 - .msz'}sp + ,001676D°% .99 .152
EKydia calyeina T = 72392 + ,00151170% - 25727 /B L7 275
Borbax coiba V = .52575 -~ ,028412D + ,0013205 DP L6 564
Othors V = -, 079755 - ,0021006D +,0011140% .  ,%6 334

.-

* Totnl wood = 0.B. volumo upto 5 an. dismator.
A)

D= I:; e .
Teblg 9 ’
Gonoral Ve -
(Volumo oquation for wood 30 cm. dewb. ‘md above)

Spaclos : . Bquation : R. SE,
fwoora walllohil ¥ = w,83029 + ,040831H +.0000179D°H L9919 388
M chelia ppocios V = -,825 + .02806H + .0000215D2H . 981 .51F
Torminalla myrlocarpa V = ~1,1477 + ,0165858H + , 000950850 © L9160 .546.

Dusbanga grendiflora ¥ = 2,276 + ,00000202540°H + ,00069864D% L9940 L40%
+ 059281 _
A1 othor plywood sps.V = =.30950 + ,00000695250%H + ,000549610°  .8500 .73

Conerium rosiniforum V = —.131667 + 00002440207 ~ ,0000716610° .00  1.11

Eydla celycina T = +.1239 — L0316 + ,000054D°H L0190 348
Bonbax cotba ¥ = —.35% + ,000003076D%H + 000629960° .04 425
411, othor non- ' )

n

plywood spocioss V = 24907 + .00043081D% + ,0C0010797D°H  .952 382

-D=hm. H = % motres.
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Ishle 10 )
- Igonl Volume Eouation
(Volume upto 30 cm. dateb,)
£
Spectes . Equation i R,  S,E
noora wallichis ° V = —,66565 + ,000905510° R
Michelia speales V = 42884 - ,065892D + ,00185%D° L5466
Terminalla myrlocarpa  V = -1,5069 + ,028465D + ,00075127D° L6 L544
Dusbanga grandiflora V= -.78163 + .00086358D° LB/ 606
" Al other plywood sps. V = 16,363 + ,64102D = ,00094713D° L9851 J743
. - 6.3122 /0
Canarium resiniferum V= -.28561 = ,027605D + ,00127020° 898 1,217
Kydia calycina ¥ = ,%221 + 001100507 .00 B0
Bambax celba V = 48615 + ,00130% — ,047455D L7 506
£11 other non-plywood ¥ = ~,78165 + ,00086358D° B2 51
specles.
D= h cn, H = Tn metre.
Lable 11
@muqlw;(n
(for wood from 50 em. to 20 cm, (U.B.)
Spacles Bquation R. &R
Dusbange grandifiora ¥ = ,11055 - .0000508260% + .0000000B0ZD°H . ,618 .145
+ 0012955 /-
A1l others V = ,17386 + ,0000008D°H .656  .167
‘Table 12
Local Volume Rquation,
(for wood from 30 em. to 20 cm. (U.B,)

Spoctes “Equation R. B.&
Duabanga’ grandiflors v = =.04577 + ,010528D - ,@05113 Dz 612 . 143
A11 others V = 21268 = ,002479D + ,000060025D°% 835,176
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Specles

Equation

B, SR

Pulprood spect V = -,18956 . .00036318D ~ ,000022346D° 9998 |,107
?' . ’ +,080477 /D
| Others | ¥ =-,091804 +,000485,/5" 751 |.081
3,7, Somputetion of ogtimated yolur 2

. . . /
R has been axplained in~peragraph 1,2 that the hardwood Inchwes specles

which can be used for various pirposes. Table-l ligts zuch spéoies snd the wse to

which they can bo mit te,

The tctel
and are as wdsri-

(For computation methods see Appendbc—VlII)

wood, plywood, pulp.wod and smallwood volumes were calculated,

Tabl.e_JA_Laﬂ
14(a) -« Total wood volume iams? Overbzu'k
Stratum  ¥ean vol,| Mean vol, Net area Kstimateg vol, Percentage
Fou .| peryplot par;ka, {ha, ) error.
255 ) .
I 24,80 248,90 39885, 50 803 7.82
I | 11,900 119,90 62776.00 7526 847
Total | 16,96 . 169,60 10215850 17329 5.72
14(b) - Flmood Voluma = under bagk.
T 4.757 17,57 59595, 50 1574 12,17
I 4,258 2,58 62775,00. 2675 4,97
Total 4,451 44,51 102158, 50 4547 8,40
1¢{e) - Pulpiood volupa - ynder bark
YT 1.899 12,98 39385,50 511 -
has + 0,785 7,33 62775,00 460 -
Total | + 0,951 9,51 10215850 071 -
14(d) ~ Resfdual timber voluge - widex bark.
T 8,527 85.27 39%65.60 - 3558 = -
I 5,516 35,18 62773.00 2207 -
Total 50447 54,47 102156, 50 5565 -
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Table 14 (a~o) contd.. -

14(e) - Small wood volune - ovor hark

1 2 b3 -4 5 6

I 3.074 30,74 39585, 50 1210 4,30
o 1.782 782 . 62773, 00 1119 8,10
Total 2.280 22.80 102158.50 2529 3469

Noto e~ 1) Total wood volumo 1a the volumo ovor bark including smallwood of all

spoclos,

11)  Plywood is tho volumo abovo 50 en, dui,b. of spucios sulteblo for vansord

111) Pulpeood 1s tha volumo botwoan 50 cm. undor bark and 5 cm, under bz\rk

of spoclos suitablo for pilping.

1v) Snallwocd voluno s the volumo ovor bark batwoen 20 cn. md 5 on. dismote
N wdor berl of all tho apocles axcluding those whioh aro suitablo as

palpood,

v) Bosidunl timbor is tho volumo under berk of -

(a) pulpwood spoclos abovo 30 cn. d.ib.

(b) B0 i, duueb. t0 20 cme detleb. of plywood spoclos
{0) above 20 om. d.usb. of all other spooles.

4 histogren showing quantity of various forms of wood In tho Project Aroa-I

nay bo seon (Figuro-3).

3.8. &MM_MMW) :

Plot emmerations woro soparately carried out for.each plentation. Howovor,

for oonputations, plm?{:ntions upbo 1965 wero taken as ono hlogk, 1966 and 1967 as tho

socond block and 1968-69 & 1970 as tho third block.

The most important spocies in the

plentation sultahlo for pulping is Torminalia myriocarpa end Kydla calycina. The

formor is tho moro predominant one, Thoroe aro also soveral othor spocios in the plemt

tioms.

Tho total aren under each block is as followss~

Tablo 15
St it ITT
- Yoar . 4roa in hoctare
Upbo 1965 1111
1966 =67 879
196870 . 1565
Total 5355
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blocks of plantations are as followgt

Iable 16

Stom distritution of difforent blocks o £_nlgntatl m{}m.

The dlsnster clase dlstribution of stens por hectare fur diffapent

Upto 1985 1111 hoctaros. Block T
Diamoter classes in ch.
Spoclos nao S0 [11-15 [160 T2i35 [26-30 | sav  [Total 4
Tarminalis i | . ,
myeLooarpa 59 127 95 51 11 2 323
. Othors 10 21 11 3 - 1T 8 48
Total 49 148 104 54 11 -5 I
Upto 1966 & 1967 Plantation - 679 hockaros. Blogk 1%
:I‘cminnlla ’ : - 8 .
myrlocarpa| 2% 289 143 10 1 = 34
Othors 8 10 8 - - ) el
Total 297 F3) 149 10 1 1 L&
Upto 1970. 1585 hectaras Block IIL
Torminald ' e
orminalic . -
myriocarpa 700 20 = = - TR0
Othors 876 165 2 - - - 1060 .
Total 1575 185, 20 -~ - - ]I

3.9(a) Yolue Bquations end eghimated volume

Tho gendral and loeal vglume oquetion of -plantutigﬁn spocios amd thg

estingtod volume aro given bolows

Toblg 17
watlons Volumo Bo .
+ Gonoral Volumo Bquation
i
Spocics . Bauatlon R, |8.B.
Torminalla myzlocorra |V = 00861 +,0046192R + s000720440” . | o3 | .0a0
Othors V = ,027962 = LO1581H + .0012476° “4992 F.054
Torninalls wrlocarps |V = 0048497 - L00341616D + .000085560° | .o71 | .ose
Othors V =.10032 - ,022854D + .0016%p10° 9% | Josz
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3 drcn Tolung in p
poclos Yoar in ha. par ho, - Tobal
Tervainals
iy Ocm_;u upto 1965 60,6249 67358,70
Othors " 8.8215 B00,68
Total 4 EEETY 69,4504 77155,28
Torninalia '
rloc , 1966 & '67 679 77.2514 52444,19
Othars n 8,290 £2238.63
Total g GE) 80,5314 54680.62
Torminalin 1
nyriocarrn 1968t '"70f. . 1565 14.1470 22140,05
Othors " 34,6916 54292,35
Tobal n 1565 48,8396 76422,40
Torminglin
myriooanpa upto 1870 3355 42,3078 14142, %
Others . 19,7703 66329, 68
upto 1970 3355 62,0781 208272, 60
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CHAPTER. IV
EROVECT ATE-TT ( PINE WoDs )
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The Projoct Aroa-II, wtch-1a situated i tho. uppar Teaches -
of the Ramang district is delineatod by latitudes 27°-50' to 27%71 gom
and longltudos 92°-0' to 92°-36° (s00 Figure 4),

The arca is highly nnuntaneous with very stoop procipitous
slopcs. Tho flat land along tho eldos of Rivar ‘l‘mgu has beon ocouplod
by the Dofanco Dopartment and will not be avallable. l'\u'thar‘thn forests
are not rosorvod end therofora tho quogtion of thoir avallability with tho
oonsent of tho local tribal peoplo may also bo a problom.

402, Aron_gtab amanks

Two mothods havo boan addpbed to find ost tho arva of bhe pine
forosts in this rogions The latest Survey of India map shoota (834/3-1970,
441961, 4/7-191, 4/8-1974, 4/12-1967) show by colouring the arcas which er.
prodominantly pino bearing; and by planimotering those prtches,: tho arca lﬁ:ﬂc
pine were measurod and rocorded. The socond method was by o systamatic grid
flying by holicoptsr ovor the mtire projoct arca recording whother the pine
saplos at tho junetion of tho grida aro f‘oz'ost‘.odv or non-forested, and if
forost;nd, whothor pino bouring or nots B was found thot tho pine beering
forost arca come out approximately to be tho aama‘by both those mtho@s and
thoreforo plani-motor data wos acoeptod. Flguro 5 shows tho flight chart.

ZIabla 19
Axon Stabomopt
X —
Nonme Project Arca Gross Aroa Pino boaring net aroa.
Bomdila o ) 191826,00 ba. 24,300 ha.

4.3. Forogta
Tho pine forosts are of v'arihhlo denaity. Thore wore two spocios of

pinos namoly Plnus armandii and Plnug walllehil. By rocomnalssance, it vas fou
that 1t i3 possiblo to divido tho amtiro pino aron into two.strata namoly
modium pine and opon pino._' Tho moddum ping is dofined as thoso blocks of pino
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boaring forests which havo 50 and more troos of pino por hoctoro, whilo Onon plng

are those having loss then 50 stams por hectaro. Tho dia.trib\ﬂ‘.im of arces
wdor medium pino and open pine was found out by helicoptor i.‘lﬁng to Yo as
followst-

Modium pdno = 8517.78 hectaras

Opon pino ‘ - 17782.27 hecteron

. & will bo obvious from tho above dlstribution ﬁmt most of tho pine boaring
L.uvns havo very low density. .
4,44 Dopim:

By doirz pilot enumoration studios in tho modium and opon pinc arass,
it was found thet 54 plots of 0.1 hoctaro (60 motors in tho NortheSouth dlradion
x 20 notora in tho Bagt-Wost diroction) havo to bo cnumeratoed 4o ostimate the
pines in tho projoct arca to obtain on arror of 4 16%. Thls was dono with thg mh
of formla mantlioned in tho case of Projoct Avon-I in pera 2.2.1.

45, Sem Distrivubions

The averego stom distribution por hectaro was oomputed fram the
ewmorntion of 54 plots distribubod randemly ovar tho entire pino beerlng holt,
Tho ostimatos-ers given. in table BO, v
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4460 Yolura Bqustions

‘Ta order to make -out volums equations for the two. spsoies, a totnl
mumber 6f 28 troes of Plung srmandil il S0-treos- of Pl wadl ol ane wora falled
The dinmute: cless d‘r‘rﬂmtion of tho f£ollod trees s glvmm !l.n Annq:un-o-VE. :

The gem ful voltme oquationa smd "ocal vohmn onuat.icma fox‘ t

he. tot-\l

wood 0.B., for tinher chbove 30 eme d.1uF., for +ior Pedroen 30 cm. dlimaq:qv,

wdor berk to 20 em. dlenotor widor burk rol for smiiond (20 mw dwh. &5 @,

4.w.b, ) ware mado out with the bolp of tho obsarvrilons cp folled troop
; ‘ Tablo-21
' © Yoluo Fraviloas
M&mm{, e l.ﬂndl"

»

8poales i E‘;uatim . ) - . B

Pliug armendil V= 21048 + 1,4257D + 26002 B
Plous wallichionn V = -, 26454 + 6,782807 +,0873¢ 2°H

Local Volumo Bquations (Total Wood)®
Plnua ormonatl V= 408076 +.0010756@F - Loz e st
Pimo walliohtoea V = 22788 -,027594D +.oo1 gt N
Genoral Volumg Bquation for wmdor bark volumo upko 30 o, diq.
Pinus emandt V= (5572 + .0000RB°H -.0005061)2 e e
Pinus valliehdena ¥ = —65417 + mooooveumzs + qoosesmz a1 ieng

: Looal Vol\mo !qtmtiona fur n.b. voluno upto SO -1 dhm’bax'. .

Y

Plous armendil ¥ = -,77685 -.0044146D + .0009247312 ) "L BRt
Pinus wellichisna V = 411452 034045 + 001163107 -2

# Ttal wood ‘= 0,B. volumo upbo 5 em. dbradbar of all spoolus.

D = In motros in Genorael Volrw Fwstisne snd cmhimﬁor
+ volhmoe- aquatdciy:.

" H = Ia nokros.

hit.hf;zi‘
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w20en
B was damwmwmwmwwﬁmw
18 botweon 30 en. dawyb. and 6 ¢, w¥lar berk dlmonsfons vhile tho timbor above
%0 ams. dyu,b. ia wbilireblp as oonabiuctlon and pacidng cm.tk:ihar.:
47, Baidneed Volvmot .
Tho osbimatod volume for vu_—ﬂcv;ﬁ'v,c‘i\ziva of 't 1isable wood. (H@?—ﬁidf

wes canpated and 1s es followst~

L% a0 pine Talyre (fxdila)
Ut1lity cless 7-;1:;:\0}')‘&.. U1 s A imatel | Peroan
{iE) : 19 | orrer
0 ) )
Total Voluma Blook~I 20,64 177BR : AL 15483
0.B. Hlock.II 46,01 e517.4C L A | 823t -
' Tobal TEe(B A0 15 L2
Wood Volure Block=I 6279 | L. PELT- IR A% 21
(upto 30 cm. Block-TIT 25,9 8555 55 158 85678
Qe b, -
Total 52,36  § mazonee  f 1e7R 12466,
Tirber Volumo | BlocksI 10,69 177084 19 924
(%0 . - 20 en.f Block.TIT 1016 65773 66 376
datub, . =
Tobal | 10455 24800,00 256 10,98 .
Sonllwood Voliwz] Elocal 11-5 788,27 2z ] es
(20 cpe.= 5 o § Bloka1I 921 6517,73 60 o BLe63. |
deteba ) : — | Jooe it
Total 11,19 24500,00 272 035 -
I = Open pine. IT = Mdlum pine.
Toblea2d .
Palpiood volmo (botween 30 @. to 5 a1. 4w} of ploes of Projoct xon- T2
Aroo. T A @ T ’ . ‘
Block o 0 o
d,u.b.
0005
,
IModiun | 17782,27 | 1% 1 e
pino. ) ) A
TI-Opan - | - 6517.73 66 |75 | 60 |Auec|is.ey 81} 17 w0
plno. : : . )
a1 | 24800,00 | 256 |10.92 | 22 ‘[ wersises oo | 86 L oo |
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4,8,

=B
Lonual, Ougs
a
Thy egnunl out can bo caleulabod using Von Mantle's fornula -

G = ¥ whero R 1s esmrod So be 100,
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Tho .conCIuelona dravn frea tho survoy s:m deseribod bolows-
5¢1. On_foeeibility of parer rill at Fmiukpengs
The impertant data romuirod to dotorrino the .feasibility of-a papor mill
ot Bhalukpong im givon bolorei- .
1) Iz wder hirh foroghe in Projact-I .. 102156.50 ha,

i1) dscz of plastabion . 3355,00 1
"1} _koos wrdor Plno wood in Projoct-II .0 24300,00 "
 tv) Total qiEntity of bamboo : ++ 10440 lakh A.D.Tonz
v) Bamboo por hoct;r\é\\\ o 10,1 AD, Taones
vi) nnual svellability of bumboo er 205 lakh 4,B.Tetn
vii) Total quantity of palmiood in high forosbs. - .. 9,71 lalh ¥,
wii1) Ruljwood in high forosta/ha. v 9510,
ix) Pulpwood in plantations . se 2,08 lokh 1'43.
x) Palpeood in Flantations por he. .. B2.07 P
xi) Tobkl quantlty of pinewood e 4,86 lokn 3P,
xil) Mnevwoed por hoctara v 0¥
xi11) I‘l;uu\‘ro('d\ar_mual avallability . e 9720 '

Tt wes i:.0icatod fn paragraph 1ol that tho bobal roquiremonbs of basboo
and hardwood for a 200 tanne por dey capaclty mill for mamufacture of vartous
categorios of papor frao a bamboo thardwood pulp mx of TOE0 are 109,1%0 tanes
&0, of barboo and 83,575 M of hardwood. .

It noy be seonll.‘ran the e.bcv.a informations that the avaflability of bazboo
evan when caloulated canservatively far oxceeds tho requiromant,

Rogarding roquircmat of 63,575 ¥ of hanwood, wo have the choice of
naling 1t aveilable from the high forest plantatlons anmd zmpnlmmtod Yy pino-woeds
of Project Aroa~II of Kameng district. The aval lability from oach source ie

congldared balow sarially,
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a) Fron the high fopogts - Tho total quantity of pulpwood avellahlo 4u tho high

forosts is 9,71 lakh M ad por hectare avallabllity 1z 9,51 H&. T ordor to nakc
63,575 }F milproct eveileble por yoar aprroxinately 6, 660 hoctare of forests will
bavo to bo cloer-folled por yoor ond ths ontiro sroa willbbo harvosted in sixtoon
youars time. This 1s inmpracticnblo boceuso of tho following roascnss-

1) Thko Forost Depertmont of Armachal Pradosh is nob geared Lo roplant
6,600 hoeteras annuslly,

11} B will bo unprofitablo ia the long run to coavart the entire ares b4

production of puipseod apocics alcne.

111} Very 1tttlo research work has beon done g0 far in the arce under
conaidoration to find out tho mosd suitable spoeclos that con be grow
in tho arca. :

iv) If 6,600 hoctaro aro folled ennually, 1t will produce a: huge quantit:
of residuel timbor-etid of smallwood which will not £ind a Toedy mark:
imnedlately, .- .
v) Seioebive cubting will be etill moro Imprectioable because folling
wild havs bo bo distribubed ovor tho ontiro arca which 1s not posoils
beeanrs of tho poor develomneat of infrastructuro. .
Tho olle~abiva posalbility is to roduco tho felling arva by diverting
timbers sultablo for iywood for pulping. This 18 en unprofitablo vantire ns tho
pulpiood factordos will nevar bo ablo to natch tho prico that cen ba obtalaed fex 4
acne bimber from tho plywood £actory.
& dlscusaton on tho plantetion capablltty was hold with Stwi E.S, Thenge:
Chlof Consarvator of Porésts and also with tho Bz0.C.P., Sri J.C, Varmah on £5.9,
of &mmachal Pradosh, Both indicatod that it will bo possiblo for tho Forest Dopir:
nant to ralso approximatoly 2000 hoctares of plontation par yoar in the project arac
caicornal os thoy aro alreedy raising aprrox. 1500 hectaros amuelly, Thay also
indicated that it will bo possiblo to market tho plywood and other rosidual tizder

that will come oub of the arsa, if 2000 hoctaros aro clenr-£olled annyally in tho

prejoct erom. tharoforo, accoptod that 2000 hectares will be folled to
produce 2000 x 9,51 = 19,020 W oor Palp#ood POT YOAT ON AN BYETARG eevrvasessns. (1)
This would et111 moan a noed of apmrox. of 44,000 ¥ of sdditimmal wood

roquirsd for tho 200 tomnos mill.
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b) Pulwiood from Plantetions The totel area of plantations upto 190 is 5255

hectaros with etaniing pmaliwood of 2,08 lekh 3, The mulpwood por-hectare is 2,07 |
Tn ordor to colloct 44,000 ¥ of weed. fxon tho plentahlon approx. 700
hoctares of plantation havo to bo folled sanuaily. Siuco tha total aves of plmnta-
_tion upto tho yoer of 1970 is 3355 hoctarns, they will bo ail c'utl. dom in about fivo
yoars tine amd thero w21l b0 o ewidan dearth of plattailon materiels In tho edxth yv.

z
Teking 10 yeors ratation, tho erce thab wo om be aafely follad 1o % = §85.5 hocl

oquivalant to 535.5 x 62.07 ¥ ,une...s veee = 20,824 Wuyurnnen
The tobal quentity of hardwood avellahle thorofore from the high forosta

and plmntations *n = 13020 + 20824 = 39644 ¥ or = 40,000 M,

c) Mﬁmm= The total ennual aveilability of pines fram tho aros h:,';
‘bean coloulated to bo only 9720 . Purther this is evilshlo in arcas whoro awy
Invogtnent on dovaloment of L‘xi’ms‘br;mum ig fnrolvad for harvesting and eollaoi-
B 1s also not possiblo at this stago to commiy its n'.'a‘_le.b.‘.ﬁty In viow of ti;a vqt_'c
tion of the rights amd concesslons of tho loeal pooplu. R’ 1s, t!*.nroforo, TCCATaN.
that plnos sbould not bo considered as evailablo for tho peper fastory,

From tho above discussion 1t 1s soen that the totel avatlablo bamboo &l

wood for the papor factary 1s as followst-

Femboo v 2425 1skh AD, tomnog.
Heswoed os 40,000 M'z.

E wouil soon that the required harhwod is nob avallsblo for tho pavge
factory 1f bamboo § bandwood pulp :d.x 18 rocommonded @b YO 8 30,

Eincoe howovor bomboos are svalleble in plenty, tin mlp nixtvwo. ney ba
chengod to 0 3 10,

Asguming tho mixture of pulp in the rroportion of 80 s 20 tho ‘xoqlﬂ.roxmn'b‘
can bo caleulatod to bo as followss~ .
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For tho producsion of papor t 60,070 4D, “cmmesfycar.
Roquiremont of bloachod pulp .t 55,000 &R, tonnos/yoes (a5 calculated b
M/s Devolopmant Prt. I&d.)

44,360 AR, tomne pulp/yoar
0,585 4.2, tenno banboo/7ear.

Tho mamal roquirement of bamboo $

= 114701 A.D, tomnos bmmboo/ycar.

Asguning 384568 not yicld of
bloached #.D, Bamboo pulp fram
A.D. bamboo

Considoring 8% etorage and dust
loss of baemboo, total mnual

= 4701
t
requiroments o
= 124075 4D, tome/bmmboo/year.
fnnual roquiranmt of herdwood 40 2.0, tonne plp/year

O 42 A.D, tonnos pulp, &.J tomo hardwoor

= 26,205 40, teane herdwood/7one.

£“ ez storege locy
and agsuning averago spocific
gravity of 0,36 the totel
hardwood roquiremont.

T would thus bo scon that tho avallable hardwood in the projoct aron is
st11] not availabla, 1f tho papar 1s producod from tho pulp with banboo 1 hardwocd
nix in tho proportion of 80 1 20,

& 1is, thoroforo, rocomnandod thet the mix should bo 90210 ¥z harboothnr’
wood palp for tho papor fadtory in the initisl stazes %111 tho Z-mechal _B'udesh“
Forost Dopartrent croatos enough plantations to mroduco the required }:mdwood.from
t};nt source or ot an alternative have a mill of 150 tonnos/day capacity. 4

This wili onteil working the bamboo foroats on a folling cyelo of threo
yoars and folling of 2000 hoobarve- of high-farests and approx. 335 hectarcs of
pln.ntutim _ennually, Tho tobal aros of 2835 hectarcs will also hayo to bo »lanted w
by the Lruna.chn.l B‘udoah Forost Dopartmont with miacallmmeona pripwond. <crop and whie'

oan bo workod at a rotation of ton yoarse
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A largo quamtity of }ﬂy\rood, roaidurl

tieboraad grotiveed ul 1T edan. l:n .
“praduced 17 tho Tacommanded eren of £000 hartioro:

of nlg fove

c*c em follod cr..auaJJ\
by the Arunachal ba&osﬂcrusﬂ'mmm* Lor $he panam ‘qr*nr"

enmal production of plywood, residual tirdxe L&
1) Plywosd

. Tho (‘\n,tlty of
R RS (ot +—m*e¢(—mb-zl Délemre.
200 he. x 4450 K. (2ables) = a0 i,

1) Rogldual t5are 2000 ha. x 54,47 Mmi. (Tehtontsd) = 10890 5,
1) Soallvood (04Ba): 2000 ey x 22,80 K¥/ha. (Tablo-150) = 45800 15,

5e2, %f&%&&hl&%

Ttiltty olcas )13

. BBEof otk

Total plywood (Lied Y

8.4
Total Rosidunl timbor (U.B,) bt dena.
Total mmaliiood (O.B.) ‘0'1:9 L)
543, -ﬂwwmmmaﬂ_b Dot S &*r A.;_A.Q:LQMQ:&.E
Total wood volume upbo 30 cm. doite by wre 1.’.486
Total wood volumo 30 omi = 20 an. deu,b, 758 . 1,52
&nallvood (20 am. to 5 ane dyued,) 252 10,55
6.4.

Yala_r.um_msﬂaa&z ita,
Toble~8 to Tablowid.

,;ﬁ.”n £ I8y 9 .m.rv .’.r.
Flgwe 7 includos %0 ardvoen

rlm'm R“\L veirng flgmﬁ workol
oub with tho bolp of oquetions,
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1~3 Job number Tobe £illed in by ths office.

495 . Card design Tobe filled in by the of icse,
8-7 Crew leader Writs your initlals,
8 State (Arunachal Pradesh 2
9-10 Revenue District (Kameng 21
(Sutansiri, 22
11-13 Forest Division(Khellong 11
(Banderdewa) 221
14~18 Range Tobe £illed in by the office.
CK_(COLy 37-1.8)
BLOGK OBE
Pakui 1
Beijusa 12
Nemorra 13
Dikalmukh 14
Dafflagarh 15
Holleng 16
Drupong 17

ALTITUDE (COT.. 19-20 )

ém motors, T RLE0 IS IHE° P11 ¢S Biot aily bosread by comtour Lino

loft will bo codod In tho form as two digit codo number, If thore is no
contour lino, in mps suppliod, keop tho colum blank,

Erple  Suppoeing tho centre of tho plot is locatod at an clovation
of 1045 m,Thon truncato 46 and record as 10,

SLGPE { COL. 1)

Tho slopo of the plot is tobo measurod by dmeyls lovel by
standing at tho baso lino and eiting tho lowust point of tho othar and of
tho plot and codo as follows i~

P, Do s}
No slopo
1-5
6-10
1le20
2130
51-40
4145
Moro then 45

-amcn.hmmr'olé

Ny ) )

Tho position of tho slopa with raferoncs to tho hill slo'po o
which it is locateod will be classified as follows s— -

POSIVION OF STOPE CODE
No slope

Ridge top

Uppsr ono third
Middle ono third
Lowor ono third
Valloy bottom

R BPEO
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AZPE COL, 27
% moans tho dircetion of tho meximum’ slopo. Theroforc you
»¥ tho contro of the plot to tho direction of tho maximm
slopo and rceerd 1t by a compass,

ASPECT. QDR
No Aspoot 0
North 1
North-Bast 2
East g
South~East 4
South 3
South-Wost [
Waet 7
North-Wost ]
ACCRSTBILITY CLASSES ( GQL, 24.)

Tho Toad or a baridal path mcans & path with minimm width of
2 motors and can be usod eithor by vobioular transport or by mulos
The distancoe botwoon the road or tho path from the noarest point of
tho plet hus to be guessod and rocordod as follows =

if within 1000 wotors 1
if 1001 - 300G & 2
30015000 u 3

RoCK ( CQL. 25 )

You will como across tho following typos of the rock in tho
area, Quartzite, dolomito, phyllito, Chlorito Scilst, Sandstonos,
8laty shalo 811t -stone and Bpidioritos etos Tho coding will bo-as
followa i~ ’
BOCK
Quartzito
S8lato, Phyllite, chlorits schist
Dolomlto
Epidioritos, Basalt
Sandstone or eilt stonos
Garbanacocus shals, coal
Othors
No rock

mqmaﬁmNPE

If you canrot idontify it or oven othorwlso, ploasc colloot 4
sampla, put it in a polythono bag, mark tho bag with a grid indox and
block indox e~d scnd it to tho baso camp for idontification or for

chocking,
DEGFRE_OF WEATHERING ( COL, 26 )

Dogroc of weathoring of tho rogular rock formation will ba codod
as below 1=
DEGREE OF WRATHERING GODE
Partly woathorod
Gompletoly woathored
Frosh rock
No rock

PRI
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ROCK FCU (o] -~
REETA OF BOCK e
When the regular roock forma —
tion is found on the top
surface 1
When the regulsr rock format-
don ote, found et 0-1 m.
depth 2
More than 1 m. deptk 5
Ko rock v 4

( Romembor that if there is soil 1t oan never code 1 )
LITTER { COL )

The undecomposed litter will have the following codes depending

on their thiclmeas.

LUCKNRSS (CM,) CORE
0~2 1
=4 12
4-8 13
6-8 14,
8+ 15

If there is partly decomposed but rccognisable litter thcn tho

code will be as follows, depending on tha t.hic}mass. .

THIGIRESS. L01) [rleniiy
0-2 21
24 22
4-6 23
6-8 24
8+ 25

In case thore is undecomposed materisl lying on partly
decomposed meterial, always take coding for that item which is of

groaster thickness,

HUMUS (COL, 30)

Depending on the thickness, the code will be as follows.

depth of humis will be measurod by ecraping the litter,

THICKESS (CH) CORE.
o4 1
5-8 2
B-12 3
13-16 4
16 + [
STONINESS (Cok. 31).

The

TH quentitive of stones in the aoil will bocodod as follows =
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PARCARTAGE BY VLIV

1-5 1

625 2

26-50 3

8175 4

76 =100 5
COLOUR_(COL, 32.)

The preduminent colour of the upper horizen of soil below humus
layer will be determined and classifiocd as t—

2 LE
Black 1
Bopown 2
Red 3
Yellow 4
Groy brown 5
No soil 3]
STRUCTURE (CQL, $3 )

The degree of development of the stamcture wdll be codod as given
below 1~

Structureless

Wezkly develojed structure
Poorly develouped

Well develooed "

CQIGISTENCE (COL, 34 )

To evaluate consistence, select and attempt to erush in the hard a
smll s0il meas that appoars slightly moist and code-as follows t=

uN»OE

Loose Non~pohercnt soil material \ o

Vory friable Crushed with very gentle prossure and
coheront when pressod together s 1

Prioble Soil material crushed, but with gentle

to moderate pressure between thumb and
forefinger, and coherent when pressed
together,

Firm Soil material crushed with moderate
pressure botween thumb and forofinger
but roalstence 1s distinctly
noticeable 3

Very firm S8cll materisl crushed with strong
presgure, partly crushablo betwsen
thumb and forefinger. 4

STICKINESS (COL. 85 )

Degree of adhesion to objects at field capacity ( i.e. just saturatid
with molature e L

™

Non—aticky
Slightly sticky
Sticky

Vory sticky

OINHOE
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B (COL, 36 )

Colleot soil sample from e horizon least 15-¢m. bolow the mums
lnyer in a polythone beg, mark with block end grid polnt code and semd
to camp for PH determinaticn,

%ro than 8

8-7,1
7-8,1
6-5.1
54,1
4 and less

QmﬁUNHE

TEXTUKE (COL, 37)

The codes for the texture need not be filled up in the field
except when there is mo soll when the code 6 will be written, If there
1s 50il, eollect 50) gm. semple at a depth of 15 cms from the base of
the litter o= humus layer and put it in e polythene bag end mark it
with black and grid ccde numbere This semplo should be sent to base
camp at tho earl? «t,
pucautiioy
Clay
Clayay loam
Loan
Sandy loam
Sand
No s0il

@ hu.NNE

DEPTH OF SOTL (COL, 36)

The depth of the soll will bo eatimeted by digging a 15 cm.
doep pit and guessing tho remaining depth., The guess will be based
on all availeble informations e.ge oxposed soll profile or lmmrisnce
of ground vegetation.

T RESCRIELIUN GODs
Vory shallow Inss than 15 cm. 1
8hallow 15 to 30 cms. R
Modium 31 4o 90 cus, 3
Deep 60 css apd 180 oms. 4
Vary deep 180 em, and above 5
No sofil Hil 6
BOILS (COL. 59),

PRY

The roots will be coded as follwst‘\wnhgty should bo estimated

as a depth of 30 om, .

CONR
Abundant roots 1
Hodiun 2
Fow 3
M 4
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VEGETATION )
Fareuber ths following definition,

Forist moars where the tree speclos stand on the soil. Shrubs
neens whero scruos are on the goil without sny trse covering the
shrubs, Grassland means whero the grass 4s on the soil without - sy
shrubs or tree covoring the grasss Blank means whers there 1g nothing
or only horbs are on the soil, In this context tha vegotation hrs
to be noted and coded,

Plantation means thoso who aro mammado foreet even 1f they are of
very emll height.

:
1—25‘2 foreat bzlence scrub, grassland etc. 1
2854 " n " " ] 2
51_7:% L " n n " 3
76-100% n L} n L " 4
Plantation 5
No forest, only blank &

Oroherds, Primte gerdons, pastures, large wator areas,
forest villengee, hutmonts, buildings Blanks eto.

SLRNSE TIRE (COLa 411R)

Forost typo has to be found cut after tho enureration is -
completod by tho offica, The classification has to be based on tha
proportion of various indiceztor typs opecles in the plot., This will
bo done in the office and you keop the col, blenk, . :

A0 OF STOREYZ (CQL, 43)

The oodes for different stereys are as follows g~

There 1s no marked differontiation in tho 1
level of the canomy.

Two storeys with well defined tlers which can
bo recognised in tho forest.

Threo storeyed forest. The verietion among
the troc specios is so pronouuced that
distinct tlers are recognised in tho plots, 3

This will be measured on the dogree of opening in the CHDODY o
The folliowing classes will be recogpi{sad.

LIEM ' GODE
No opening 1
Upto 50% opening 1n tho conopy 2
More than BO% but leess than 75% oponing in the' canopy 3
More than 75% opening in the canopy - ! 4
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BEGENERLTIN (601, 45)

This will b cebimated occularly, For this presence of
900dudngs, sspling wod poles in the plot and in the surrounding ereas
will be taken in consideration,

LRI T o5

When one osteblished sexiling, sapling or poles of
the tinber species is found on an avorage in every &

5ge mts of aroa it will bo called as profuse 1
When sbove in 20 sqe mt. area on an average, it is

adequate. 2
When above 1n more than 20 s, mt. but less than 200

&8qe Ote, 1t 1is fair 3
When less than 200 sqe mte it 1s nil 4

Dopending on the intensity of grazing the erea 1s subjected
to, following classes will bo reoognised,

LCDELE
Heavily grazed
Modorately
Grazing absont

UAN’-‘E

C Ik
Whon the ares is subjceted to .
®oasslonal and froquont Yira 1

When suck & £ire hasard ds not 2
commcon in the area

Dopending on the silvioultural
systom prectised in tho forest,
following groups are boing made.

)
1. When the trees are fellod with
regard to certain exploitable
diamster 1
CLAARFLLING :
24 Whon the trees standing on the
forost are clewrfelled from the
purpose of raising plantation of
certain solected spocies of trees 2

THINLG
3 When crop 1s young to middle
eged end requre removal of
soms, for the healthy growth
of thee ramaining crop 3
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Grid No. 49~51

Sl

Pekul

Papum & Druprong
Flot No, 52

=53

Fi11 up the columms as per code no. given in
the block maps for the gridd whore the plots
are being laid ont, The list bolow indicates
total numger of codes in sach block,

G
001 to 124
001 to 227

MAR SHEET (GoT. 53)
To be £11l¢d In by the office.

To bo f1110d in by the offica,
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ANNBRXURE-II

The emmeratirn form ( Form 2 ) have to bo £11od wp.
Lover dismeter trees have

10 e, diameter have anly +o be measured,
to bo neglected, Measurements has o be dome in an. ( by rounding off )
and no decimals sheuld be veed.

T¥eos upto.

§ No Itamg 3,

Job No. 15 Ta bo £illed in by ths office
2 Card design 4-5 To be filled 4n by the offige
3 Report Mo, 67 To be fikled in by the offite
4 Specles code ~ 8-10 As per 1ist of species glwen

below

Namo 1 Local,_pats, Gods,
1 Anoore wellichii Amari COoL
2 Iagaerstroetin Ajhow, Jarul, 8ide 0G2
3 Phrobe goalparensis Bonsum 003
4 Aflanthus int.ngrifolia sp. calyelna Borpat 004
5 Tetaneles nudiflore Bhelu w5
6 Chukrasia velutina Bogipema 098
7 Dysoxylun binestarcforum Bandordimn 007
8 Morus laovigata Bola, 08
9 Termipalia spp. Babera, Bhomda 009
10 Michelia spp. Chanmp, -sopa C10
1 Canarlun resinifirun Dhuna 01z
12 (nolina arbsrea Gamari 0iz
13 Cinnan~nun spp. Gonsarl 013
14 Terminalin nyeiocnrpa I-b'l.lnck o
15 Castanopsis indica i a5
16 Ptorospermunt acerifolium. Hat, plin . 016
17 Albizia spp, H:Unru, Morot, Mog

Kako, Sundi, Saw
Harish 017

18 Altingla excolsa Jutuli Qa8
19 Lanne2 coromandolice Jia 019
20 Syzigiwa Gumini Jan, Jamoon 020
21 Toona scrrats Jatipona, Pome o2
22 Duabanga grandiflore Khokan, Recdala 2721
23 Anthocophalus chinenais Kadan 028
24 Machllus app. Fowla - 0R4
25 Paranicholia beillonil Kheriknsopa . [e}44]
2 Schima wallichij Mﬂ]u-iaaal, Kagaplu 026
27 Phogbe conperiana Makehi 027
28 Mesua ferrea Nahaw 028
29 Dillenia indica Outenga 029
30 Kydia cslycina Pichola 080
51 Garuga pinnata Rahirela, Thutmde 031
32 Artncarpus spp, Seri, Charmp, Kathel 032
33 Brmbax ceiba Simul - az3
34 Others - 084
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SaNo, Item Col, Mo,
5 Dinm, 11-13
8 Dian, 14-15
7 Species code 17-19
8 Dism, 20-22
9 Diam. 2325
10 Speeles code R6-28
1 Diam. 29-31
12 Dian, 3834
13 Species code 35437
14 Diam, 38-40
15 Dian, 41.43
16 Spacles cyde 4446
17 Diam, 47.49
18 Dinp, 50-52
19 Specles code 53-55
20 Diam, 56-58
1 Diem, ' 5961
22 No. of bemboo 68-63
clumps In plot

23 Total No. of 64-85
) traeg - .

24 Block 66-87
25 Grid Fo, 68-70
2, Map 7172
27 7574

o
To be rocordod dn em.

To be recorded in .,
(Itcts 7 55 21 should be
fillod in accordingly)

LI U I IO B T I BRI A BN}

To be filled in by the crow
leader

To be filled in by tho.cvew
lender .

To be filled in by the crew
leader from list of block
codoes.

To be £illed in by the offico
To be filled ir by the office.
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Choose 25 x 20 meter in the southern belf of the plot esch and
uvery tree of which have to be oxamined and the semple tree form ( Form - 3)
for all the grid points have to be £illed up as Indicated below -

Golun

1-3

4-5

B-7

8-10

11

8paco provided

14-16
17-19

20-22
28524

26

R7

28

29352

5132

SAMPIRCTREE FOM L FuiM = 8)

Regexdatlon

Job number

Card dosign

Block number

Grid mumbsr

Map sheet

(Write oumbor of the speciecs
Botanical namee in brackets)
in the spece provided).

Speclos code
UuB.He (0,B.)

u.B.ds (U.BL)
Total leight in metres

Top braken

Hollownuss—h tree 1s supp-
os2d to be holl~
ow only when

it my be owen
as such from

outside,

If hollow
:Whenever it can be
" soon from outside

that a tres le

substantially
defective with
fungus end othor
rot but atill
living

If not

x

Rotton

hLny othor defect

Rumber of trees

No. of bamboo olumps

Code

To bo f£illed in by the office
To be filled in by the oftice
&is méntioned in the msnual
As mentioned in the rep

To be f£illad in by the office

. . Ly s
huoningaerial No. in two
digited codes like 01,08,
03 and £o on,

Ahs mentloned in the wanual,
Write the actual in cm,

Do not use any decimal.
Write the actusl in Cm,
Write the actual hsight in
natros.

See Af 1t is top broken 1
then

If not 2

o=

* When 1t 1s not

[SES

If any othor defect is
aeweted, wrile the nature
of defect, You nead nob

code it,

Cound the total nusbder in
the plot ( 25 x 20 meter) and
write.

Count the total no, and write

Contents



SaMPLE TR Fuldt (FORM-B)

5%

PREINVESTMENT SUKVEY OF FORsST RESOURCES

BASTERN 200E
Job Ceard
o, Dogion
Jead 4B
Elock No.| Grild No. Mep sheed
|67 B0 11 No, of trues § Total number of
I bemb>o clumps in the
2lat.
20530 Al=32
I
Neme of spscies| Si, iSpp. 0. B.H,y [ DuBuHe | Total Rofacgts
Fo, lcode 3(0.B,)| {U.B.) | height| Top | Hollow-| Rot— Any
(Cme) { (Omy) (M.) bro- | noss ten | othor
koo defeck
lae.d 0 13218 417210 4 2002 2324 25 26 27 28
Craw Leadsr:
Data ¢
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oty
Job No, (1-3)

Card Design (4-5)

Occurrence (6-7)

Specins (8-9)

Flowering(10)

Clump enumorstion
diemoter size olass
in M. (41-28)

ANNARLURE 77
Rescription Cadg
- To be filled in by the
offices
- To be filled in hy the

office,

You will hdve to mention
whether bamboo occurs pure
or mixed with gther

species, 1
0 to 256 of bamboo and
balanco broadleaved

species . £

50~75% of bamboo and

balance broadlsaved
species. 3
75% to 100h of bamboo and
balence breadleaved specles 4

Remember that wherever
the broadleaved species are
pregsent in mixture even in
almost pure bamboo, you will
have to £111 up the reguler
forms for the broadleaved

clos,
There aro four main
spacies of bamboo t=

.Bembuse pallida (Bij1i) 1

Pacudostachyun polymarph\m 2
Douroczlamis haplltonik 3

(Kako or pacha)

Other bamboos 4

Do not teke into scco~
unt. meling or such other
smnll bambooss
Fin¥-out when 1% last X
flowered and write the year.

Eanter the pumber having the
bise (diamwter)of clump .
less than mm, In 11-12
colum, 1-2 m. in 13-14
colum' and 2 + motera in
15<16 oolumn.
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£1e
Clump No.(17-18) Tho oolumn will be filled up

with serial muber of-the
clunpa from 01, o2 etc.

Spocles code (18-20)  Soc column 8 to 9

Ho, of culms as per For each clump count the
OO e mumber of culms which are
Upto one year(21~23)  upto one yeer old end write,

0o to two year(24-268) Similerly, write which culms

Two + years (27~29) are of more than ono year bub
loas than two yesr old in
column 24-25,

© Aleo count the total number of
culns which are of morc then
two yeer old end write in

colum 27-29
Total No. of culms 4dd up column 21-25,.24-26,
(30-52) 27-29 and enter in 30-32
Disiritutdon of aulna
" Damaged or top broken
oulrs (53-34) Find out the number of damagod
or top broken oculms and enter.
Dry scarred or - Finmd out tho total number of suoh
rotten oculms culns end onter.
(35-36) :
Rest (37-39) Rest will o the total number

of culns in 30-32 colum
mims (35-84) and (35-36)
columns,
Bizo of selocted
Solection one 2 + year old culm
An Nall quadrantia. from the firet clump in the
Length upto 2 cmedle, nortH wost quadrant of the
to bo expressed in plot, OCut it at tho base
metors(40-42) (within 10 cm, from the
collar), Cut awsy and
reject thet portion of culm
which is less than 2 cm. in
diemeter. Moasure the
length of the balanoe in
meter (accurate upto 10 em,)
and enter in thls column.

Culm dis. In cms,. The selactéd culm should be
{45-44) mesured for dia. in oms. at
at 137 1.37 my from the base and

, enter in this colum.
Gruen ‘welght in gma, Cul the bamboo culn in 3 pioces
(accurate upto 50) and woigh with the balance .
(cal, *45-49 provided, The weight should bo
expressed in gms.{accurete upto
. B gus)' and. antered in thie column,

Contents



60-61
Grid No.(62-64)

Map shoet (65-66)

Inventory Design
{67-68)

Block No, (89-70)

R

Descriptdon

ight af a
Carry to tho camp the three
pleces of Bamboo and put it in
the raok for drying. Weight 1t

again after 30 days and cnter ia
this column.

Ubdght after 30 gave (55-59)

4 third welght has to be taken

efter 90 days and enbtered in

this eolumn,

Count the total no. of olumps
and enter hera. -

This should be written as
Indicated in the map.

Tho Block number should bp
mentioned as indicated in
Anneoxuro 1, :

To be £illed in
by the offica,
To be filled In
by the offica,
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ARAEXURE ¥

YOLMe il GULL oTUDY FORY ( FOiliaf)

This annexure glvws the mothod of f£illing up of form -5 in
connection with volume and oull studies, -for which trecs have to be
£elled, the 1ist of which is given olsewhoro, )

Bufore felling, thc tree the DeBeH.0.B. and the height of the
standing tree should be mrasured with the ‘holp of Calliper and
Abadys level and ontered in the proper column in Form=5, The trde’
has o be then folled flush to tho ground and ell portions which have’
dimonsions below 5 c¢m, ddameter undor bark heve to be cut awey and
rejocteds By trdal end error, the exaot points where the diemeter
of the main stem bacomds less then 30 cm. and 20 cme diameter over
bark hes to be narked. Similarly mark the points in different
branches where tho diameter bocomes loss than 30 om. and 20 om,
diemater over bork, Cut the main stem and the branches at 30 cm.
end 20 cm, d,0.b, W have thwrofore separated the plywood whioh is
by dofinitlon wood up~to 30 cm. dismctor over bark, rosidusl timber
of 30 om, to 20 cm, .ower berk, the smllwood which ls the wood from
20 om, diamoter ovor berk to 5 cm. under barke

For ths plywood and timber all sections have'to bo now cross
cut at 2,5 metor intervels., Tho last section may be more than 2,5
metors, but naturally lsss than § motwres

Egch gection is now to be measured for volume determinatlon,
The meesuremont will consist of determining the dismeter over bark
and undor bark zt tho tee onds of each scctione On each end, two
meaguremonts have to be tsken et right angles. For emch of the- - -
sections, for the oull study, a lsrge number of observations and
measurements nave to be taken, details of which are given bulow.

In the mattep for smallwood, convendent soctions have to be
cut and eingls umler berk dlameter measurements in the mld point
of the sections along with thelr length bas to be entersd,

Below are expleinsd the codes that have to be writton for
various infomtions to £111 up tho volume and cull study forme.

JIEM Gnlmnn.ﬂn&. mmpmn.

Job Mo, ot s To be £illed in by the office

Card design. 4=5 To be filled in by the office.

Raport Ho,: 6-7 To bo £411ed in by the office

Sub-Repart Noe 8 To be ftllad in by the offlce

Crow Iceder ... .8~10 To be £#lled in. by the office

Selo,- of treos 1112 Write gl, muber as givem in page

R I sesevivivol manusl,

Spcoiss code . abBe15 Ploase 586 ANNUXUTe =2

Tree portion 16 Main stem - Codel
- Branch stem - Gode 2,3,4 oo,

Tree section 17-18 Serislly code for tha seotdons

from 01 onwsrds
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Rien Gola No.
Utdlity 18
Length of the 20-22
scotion in om,
Dismoter measure-
monts et the
sections(in ‘em,)
ah rightanglas, 2534
a, ?
i) First mgasure- 25-25
ment . .
1i) Second memsure-
. ment at right
angles to the .
first ona, . 26-28
be Riamater U8
1) First masure-
ment 28-81
11) Second measure-
ment st right .
angles, 3234
Cull study .36

Rote and its .mea-
surements
Type of rot

3646

‘36

-

Sectiona upto 30 cm, deGebs
Rosidual timber 30 cm. to 20 om. deowbe
Srallwood 20 Onie-E om,

The. length of tho soctlon wili be
the length of the bola from its
one end to the othor end. The

.Jength will o peasured upto en

accuracy of 5 cm,

Tho measuremsnt of esch of diamster
0.8. and diemeter U,B, will be

taken to tho neareat om, at the .
ends of the seotlon, Two measurements
at right angles for each point has

to be taken.

Mossurement for U.B. w111 be

_in sama direotlan as tho ane for O.B.

Bxamine each section and see if
there 18 any defeot,

For no defect

defect present (Defect includes
Hollow or spongy heart,

:.Qracks, ‘twists, rots and knots in

tho sections)

F;) Examine the seotion for rot,

Ses If 1t 15 present or

.. abaqnt, Determine the cate-
gory 1if rot is preaent and
cqde as below -
Rot,
No xot

. Fibrous rot
Spongy rot

E

RO
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Item
Measurement, of
rot 3745

Hollowness and
1ts position
vis-a-vis rots, 46

Hollowness
absent in the
rot 47-52

1) Diamster in

Cus. 4749
13) length in  50-52
Cms,

For scatter~

6d hollowness
follow instructions
23 given under
Moasuremnt  *
of rot?

Tulat | 55

6
Deacriptian -

Znclase 4
:ech&ngule or .

1) Vluaaure, longth ip om. snd

waker n chunn 3739
Horare wiath in em. and
LSer In column 4042
With the help of & steel
wire measure the depth of
row 'n em, and enter in
o 4545,

If there are more than one
isolated rots, add up the volume
of the pockets and find out the
cube root end repeat ths result
in three pairs of colums,

( Gol. 37,39,40,42,43 & 45 )

Bxamine the section for hollowness
whether 1t is included in the rotten
portion or note Fill in the follow-
wing codes for hollowness,

Hollowness present inside the
rotten portion. 1

Hollowncss prosent but outside
!:-he rotten portion, 2

If hodlowness is present but is mot
conteined with the rotten portion,
then measurenent of Hollownzas

will bo ‘teken,

BEnter actusl masurements in Cms,
Bnter aagtual measuremcnts in Cms,

Twist is that defect in which the
fibro instead of straight line
oceur in a spiral.

If present

If ebsent

20

Contents




IIEM

Cracks &
Shakss

Bend

Enots prescnce

Kiots measuro-
ment

No. of sectlaons
D.B.H. (0.B.) in

Oly
Befare folling
boight

Aftor folling
up in m,

67

Golallics  Desoxdrtlon

5¢

55

57-58
59-60

61-83

84-65

66~67

Mep sheot refercnce 68

Block rofercnee

Grid reforence

Inventcry design -

Ge-70

7173

7475

Watch the section anhd enter the -
. Eollrwing

No defect

_Sup shake

Star shake

Cracks

Axis of log does not deviafe

Axds of log deviates from the st:raight
line at an anglo less than 10°

Axis deviates at an angle more thB.I’L 10°

More than one pronounced bend .
Examine the section and find out if
there 1s a live or dead kmot,
1) If absent

If prosent

Muepure the knot diemeter in Cm,
and enter in column, -
Gount mumber of soctlons and enter

Moagurs the dlamoter B.H. (0.B.) in
om, and enter .

Measure the total ste.ml:mg height
of the t.ree erd enter,

Mogsure in length in petre after
folling,
To be filled in by the offica,

The codos will be seme as given

for Blacks in Annoxure-l,

The grid roference will be the .
8imilar to the ref, indicated aga.mst,
‘grid ref. of Anncmuro--ie <

PR - TN

5

‘4

o
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BATA F0CRISING
Tho first operation cftor reoeipt of the ficld forms-is
tho cditing of the drta, Tho deto aperation eonsidted of

1) Menual chocking of the field forms

11)  Floalisetion of tho errar 1ist cgrrention in the
fiold forms by é¥Tum to column chicking,

114} Punching end verifioation of tho data,
iv)"  Checking of the punched date with Eleetronic Computar,
Brogassing of ha oo umerski

dan data,
The cromaration cabe (CD-02) was then processed for the
following tebles .~

1) Stews by Jlaneter olassos (10 on. olasses} by species
11) Stens by diamctor clesses utility olasawlsze
111) Stems per hoctare by diamcter clrases
iv) Estirmtion of stoms by diamotor npd utility classos
v) Hunber of bamboos by species and age claases.,
For a1 the nbove tables only scund trees or barbios woro

taken into considorstion. Poreontego orror orlculation: was
dune for the estimmted total mnber of stems of project aroe~I,

a toof crowing stack

Steps Involved were tho £3100wing,

&) Caleuleticn of Zniividual tree volume from fellsd troe data,

For corputing the volumw of individual trees, volume of each
saction wns caleuiciod by the following formla.

V=1II (Df + Dg)-CullvoJum

¥hera Dy = Dimmoter et tho butt end and Dy dlameter vt tho small
and of the log,

a) Total woud volume (0,B. volume upto 5§ cm. diameter)
b) U.Bs volume upto 30 cm Geuebs
o) U.B. volums for 30 cm, to £0 crle delgbe

d) 0B+ volume from 20 cn, to 5 clle de0sby
B) i

Tho above data obteined for osoh felled tree sorved as
o starting point for processing of wolume equations. A series
of 15 equations with difforont combinations of D & H wore triod
for general wolume Qquations out of which tho following typos
wero selected boing most satisfactory in terms of rt and 8,8,
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V=H+HJZH+,G-D v |
V=n+w2‘.{+oH

v =wE

V=g +tD+oD®H +dH

For actual selsoted equations for the total 0.B. wood vcle,
piywood volume ard pulpwood volums for different species see
table 8, 10 & 12, No gonorsl volums cquations wore done for
reaidual timbor,” . N :

c) Eoaparation of Joced yolumg teblgne

With the holp of appropriste geners} volume cghations asd
substituting tho velues of H and D of the sarpls trees, frorma, &)
the voluse of each sample tree wns calcvlrted, Thees oalculrted
wolubes were thon used through & suitablo computer prozr—ma 4o
work out, the looel volume equations,

A serles of 10 volure equations wers tried ous of which
the selected omuation types dre given bolcy = .

a) . V= aH2RtaD

B VeatDiaDPR D
0) V= attD4d?

d)  V=ma w0

For actual locel volume equationa for total GeBs wood volina,
UsBs plywood volume, for volume of wood above 30 om, digmetor
‘under berk, for volums of wood from 30 cm. to 20 cma deuobe and
for spallwood (0.B.) tables 8,11,12 & 14 may be consultec.

D) Galanlatdon of Growing stogi:- : e

- With the appropriate local volume equation & the romber of
steus, the growing stock could bo setimted ty feeding tho data
into the computer through a sultable progremme. )

a) Total OB growing étock upto 5 cm. (dematy) of all
spocies ( See Table 15 a)

b) Total plywood upto 30 om, L.UB. for specios suitable far
veneoring ( Soe Table 15b)

e) Totel wood upto B0 em, DeU.B. for all opecles except
those suitable for vensering,

a) Total U.B. WS volumo from 88°3M to 20 cm disfister-
for speoies sultebls for pnlping.

%) Total U.Be wood volume from 30 cme to 20 om dlamter
for all species excephing those sultablo for pulplnge,

£) . Total 0,Be volume of wood 20 cme d¢sbs to 5 cme Gullaby
for epeclos suifable for puiping. -

g) . Total OuBe volums of wood 20 omy’ Gelebe to 5 cm deowhs - for
ell species excepting those suitahls for pnlping

(Seo Table 15 e) Contents



72

By definition, residualxtinber is the U.Bs volume of wood
upto 30 cm, deueb, of all specles other then those used for venee-
ring + 30 to 20 ome doUebs of all specios other than those use
for pulping, The growing stock of residusl timber 1s therefors
estimated by acding the figure obteined under (o) and (e) -

(Sce Table 15 d )

Simtlarly pulpwood has been defined as B, wood volume
from 80 oMe daleb, t0 5 cms dou,be for specios suitable for
pulping, Addition of figurc sbtained in (d) + (£) would have
Solved the problem but for the fact the figure in (f) ere over
bark and therofore need conversion to Uebe volumss Overall
berk percentage wes found to be 15,56 ( for mothod & see next para )
and the nulpwood volum wag ¢otimsteds ( Table 15 0 )

B) Bahariaws o Yark perceniiagae

isue of bark percentago was studded by calculating
bark poreentege Wy the following formuila s-

Bark perceptage = AV x 100
TV
Whoro BV & berk volume ( volums of treo osba {=) voluwe of Uebs
TV = Volums of tha same tree o.be
From the felled troe date, the following bark percenteges
of alfferent log sizos of selepted spocics were oaloulated.

Spooica ) Av, bark$ for Av, barkf for dis.
18,30 cm.0eb, &nd 30-20 cm, Opby logs
np.logs

Amoora wellichid 10,08 12.85

Ailanthus grandis 14,50 _ 10,05

Michulis Spp. 9,96 14,41

Duabanga spccles 18,01 20,77

Kydis cslycinc 0,28 1209

Salmalia mlabarica 9.38 16,50

Ovor 211 bark pei:entege 11.03 14.44

The mid velues of 30 cm. and up and 30-20 em. Osbs logs
wore found to bo 55 cm. and 25 om. respectivelys To study the
trend of bark percentage for varying valuos of dismeter, a
greph was drewn with the mid values in the abscissa anc over
a1l bark percentages in the ordinate. By extending the graph
the bark percentage for 20 cm. to 5 cm. deoebs for pulpwood
speclos was road cut as 15.5%, This volume was used to convert
tho over bark volum: of #ulpwcx.xl to underbark volume.

F) Plantetion data.

The growing stock for plentation can bu‘ocdly by classified
under three distinet heads nemely N .

V&) Upto year 1985 b) From 1966, to 1967 o) From 1968 to 370 .

Tho prosessing of the data was earried out on similer lines e3
desoribed sbovo, .
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