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1.1. .mt;mducUon' 

IIameug and Sub811siri dist.rict. of ArunMbel I'l-odesh inolude 

three proposed f01'eSb reserves nainezy- Fakui, Paptllll. and Drupong dellm1ted 

by lst.it11les 260-55' to 270_10' and longitudes ~O_'$ll to ~°...sol. 

Bv.., though small parts of these have been converted into plantatiOns, 

reserves have hardzy- been exploited and cantain val~blo forest. crops of 

mixed br_leaved species and baIr.boo. Al'unachsl Pradesh Govel'lllOOnt proposes 

to utili"Q seme of this material for paper lllSking. Ws DovelolJOOllt 

Consultants Private ltd:, Calcutta was Entrusted to st.udy the feasibility 

am they recollllOOllded one 200 tonnes per dsY cape.oity mill for ..",.,ra.6't.uro 
(1) 

of va.rious categories of paper at Bhalukpong of Kam_ district. ThsY 

recommanded the paper to be produced fran ]>1lp of bllJllooo and hardwood nd.xod 

in the ratio of 70 • 50. The amual requirommts of fibrOUS raw mato,.ial 

was calculated at 109,150 tomes A.D. of bIlJIlboo and 65,575 J.i5 of hardwood. 

The roquirsd quantity of bamboo snd hardwood were thought to bo available 

in the proposed roseE'VOS and in the plantations, an tho basis of it rapid. 

fo,.ost invEntory done by the Arunachal I'l-od.sh Forest Dopartment. 

Proinvestment SUrvey of Forest Rosourcos waS ·.roquastod .by the 

Forost Dopartrnont of .lrunachsl Prsdosh to make 11 more systematic study on 

tho· avn1labili ty of tho rosou.rcos, as tho irrvElltory dono by them was rapidly 

conducted and ma;v not have the roqllhed prooision. The presemt report is the 

outoome of the st.udy coodooted botwoon February 1975 to lily 1975. 

During the preliDzinary discussion with the Forest Iiopn,-tmant, it 

was a.greed that it 1s vorthwhilo to dst.ermine also the grwfng stock o;f pino 

wood t_ ~s in the aocossible areas of upper roaches at Kamong Distdct 

as the quality of poper esn be improved npon if sufficient quantity of ·pm. 

is available for j>1lping. .I. separate study was, tbo,..foro, aloo nndertskOll 

to find out the pine wood r.sources in surrounding Bomdila region. This PSrl 

bas boon doalt with in a .eparate Obapl;er (Ghepl;er IV) snd the area be. boon 

n,amed a. cProj.oct lI. ll; was also noelred that in th • . ooUrso of the survey, 



sOIIleaddlt100.!tl Warmation IIIq also' 00 ool1""t"'Ltbll.t-w1ll~:l'or < 

tho Forest Dapartmoat which is indicated in 1..2. 

1..2. ~: 

The following woro tho objects at the st~. 

(1) To comment on the, foas1b1ll~ at Ii 200 tatino r1>$er mill/dey 

by dst01'lllintng tho bamboo rosourese or th .. ~ost aN" at 9. 

lIXIrgie of ",,"or .:t 1~ at 95% pt'1)bab11il;y l_~ aild th~,vo:b!no at 

!lllpable hardwoOd in tho natural forests and' plmtat.!ons of 

the-reserves. 

(2) To dotol'lllho the total volumo of p:J;yvOOO lags, resi:dual t~ 

ana smallvoOd in the J)t'03 act area, 

(3) 'fo find out the !lllJ>lOOd mlumo and residual tWb(>",vo,,- of 

pl,ncs h tho uppor r09.0hes of Ka!long lIistriot. 

(4) To proporo volume tablas«:for the folldl;tng sp(>cl;e";" 

a) ,"",am wallichii. 

b) Ailmthus iutogrifol1a opp. ~lydna 

0) Mlohella .""c1o. 
d) Tormieal1a ll\Yl'iocarpa 

0) .utingie altO"lea 

f) l)Jabanga grand1:t'laro. 

g) Mlaua fer:roa 

h) icydie oalyoha 

i) Bombox ooiba 

j) Pinus wall.1ohiana 
<', 

Ii; 1s neoesaary to define a""o of the t"""", Il$ed in llhe ~o ~ 
lUlptooo, < 

p:J;yvood,Lre.idual thlbor and smsllvood. Some spoeios ~" ocins~ $itollW < 

as p:CYVoad e.g. Chulcrasta veJntb.s. Some, arc good both "". p:cy.,.<>'>d $tl' .lUll'lOO<! 
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G.g. Ailnnthus intogrl.folia. Sin"", aalB-o,f tilnber ",,'pl;ywoo<l :tGtehoa,n>:>r8 

pr1oo, it was decided in ccnsult!Il;ion with~. Pradesh l!brost Dopm-t,mcnt 

th!It for such spocies which ara suitable both "" lUl!><ooA end pzywoo<i, tho 

WOoA from 50 ern. d.u.b. and abovo would be cO!J.sidered as pzywOOd while th!It 

hewom 30 em. to 5 em. of the Sllll1e troe will bo considered as j:Ul!¥ood. 

Simtlar:CY in tho c~e.of tho specios, which ar~ oonsidered suitable ,ilS p.il..iMOod 

and aro also usable for other industrial purposes, the. soctions of tho: tree 

having dimonsions frOOl 30 mi. d.u.b. to 5 em. d.u.b. will bo conside:rod as 

1"ll'<OoA while tho balnnco i.o. tbe soctions of the t...,. having larger dimonsu 

will bo considorad "s residual timber. 

Tn the context of' thG above explanat,lons, the toms oan: now be 

dofinoo. as balow' 

PJ;ywOoA 

I'Illl¥ood 

Rosidual Timber 

Small wood 

_ That jlOl't of timber "hiah", .. 50 em. d.u.b. end abov. 
of stich apecioa whiCh are suita.ble for vOD.Glring. 

_ That part of timber which Is 50 Qll. a.u.b. to 5 om. 
d.u. b. of such spocies which ",". suitaelo for I"lping. 

_ That jlOl't of timber which is 50 cm. d.u.b. and abovo 
of;' 'pllpablo speoies + timbor between 50 em. to 20 em. 
d.u.b. for ~ll othor spoc1os. 

_ Wood f:com 20 om. d..u.b. to 5 dll. d.u.b. for all 
spodes """apting those suitable for l'llping. 

This survey has boon dona in two ,separate areas. One of thEm to be 

reforred to o.s Projoct, Aroa.-I fncl:Ud.es: tho pl:"Opo~od "servos~ ~o socond sroa 

n!lJ!led as Prqj act .lroa-n refers to the pino bearing araas of Iamcng District 

as e.J.roedy mentioned aDd is daalt with in Ohap!:.or IV. 

aroasl-

Tho proposed rssorvod forasts in Project ,\roa-I have the following 

l'akuif 
Pap.U>, \ 
Drupong I 

!rea in hoct.ero 

44,475 

50,050 

26,926 

121,451 
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During recoma1:isanco, it was f'omd that tho ootiro a.roo. of tho 

roservos can not bo =sidorod at the mamsnt as axploltablo bocanso vary 

honvy invcstmnts yill bo necoasary to opm up some I8rls of than. 

Thorofare. ',;", !\'oj oct Ar<r .... r was f'1lrod with "'s~ohal l'L-ndosh bound~ 

in the "outh, Drupong Rivor to tho oact, Bharoll Riv"" in tho vost and " 

bomdnry lino on tho north. This orea has boon shown in F4lur ... r. 

Doto:rmlnation of the actual extant of tho proj oct arca posed a 

problEIII as it forma a;.4' a r,<>.rt of the roS<l1'VOs of which cn:cy- tho total 0l(t(l1 

is lm_. Tho aerial photogra!hs wora wo n9t availablo to moko the task 

0007. Fortunately however, the Proj oot Area-I comprises of unintorruptoi 

forests with "00:'1 .llttlo nOll-forost patchos. The latt~r are indicatoi in 

1150,000 scalo of ~<IY of India mps. The not forest area was, thorofore, 

co.loulatoi by ploirlJootoring tho gross arca roiucad by non-forest ";"'n of 

rivers, sottlements nn:1 cloarancos shawn in tho &lrvay ,maps and plantations. 

Very littla chango in land use has t.akan place smcG tho plbllcatian of tho 

rops. Tho ""'Oll of tho plantotions was .auppllod by .l.runMhsl Pradesh For<>st 

Iloportoont. 

Tho extent of tho aroas worked out to bo ns follOW's ,_ 
\ 

~. 

AraB. stat;,amont or Pro1ogt ArMeI. 

NaI!JO of the R.l'. Gross araB. Aroa of non- Uot.ElrOEl 
in hocte.rc>. forost (ha.) (hBataro) 

l'akui (r,<>.rt) 40,280 894;50 39,385.50 

Pa_ & Drupcng (port) 72,630 9.857;00 62,775.00 

Total 1,12,910 10,751.50 1,02.156.50 

Plantations. 5,355.00 

1,05,513.50 





~ 
1.4. Tr •. Qba],mt;arWigs • . 

The ..".,. falls on the out"" BjXlrS of,~ I!IJ:lals;ya ~ 1. 

cbarooto:r1sod by lU.:rcy and brokm t~ witll stoo!, sl.ollOB and """"""' 

valls)rs. ~rous lU.ll 1<1;,.._ au;!; through t1>~ trqct and braid, :I,."lto tho 

Plains fot<l11ng tributar:!os of riV'or ~t:utr... fho ~ion Vl\r1os 1'i'OJ)l 

155 ""tres to 1,556 _ros with the l1l'ljor part zy.~ bot>roQli tell to 500 motras. 

1.4.1. 

Th~.roCkB canprise 'of Tartiory sBndst@los and oonglQ~, in the 

south ohanging to GondIIl;Ula sed:Unontat'J' format,ions tdWlll'<i. north 'of tho ;n..,J1"1'" 
.lrc .... I. Thera aro also igllOoUs rooks COIll"" •• d mainzy., of basrilts, 

1.4.2. Ml 

1:he soils are variable. ,11; 10 seney in tho smrll1> o~ to san<\t 

100m to loam towards tho north. From semple. collected ot !'Ill1d"" in, 227 n\lDll!or 

of points, it was fo~ that tho so11s gmeralzy. vnt'.1od in tol<!;11ro. f:rotn sa>ldJr 

100m to olayOJ' loam wi th 1 - 5% of its vo11l1lle oooupiod br atonoe and, jd,t¥ pIi 

Vat'J'ing botween 5 _ 7. 

QJ.ID,QM 

The ".ren OOS lU.gh rainfall restricted dUl"ing tlw monS",",,, TOdnc:lng 

in axtont fl.·am tho east to the west of tlw p>;"oj eat l'IrO!l. tho ~e PNCipltc 

tioo in Dafflegarh in tho ""at for tlw period 1962-71 was' 2; 678 .1Ilm •• "hila, It vc 

2,555 lIDU. for tho some period st D1krain situated ,in tho western "'rl .of tl,le 

Proj oct aroa. Tho area is bot in SUlllllor and ploo.Ei'll1~ 0001, in wirit"". 

1.5. ~, 

)'orests of the l'l'oj eat aree oorresl'Ond mainlJr to, ~_ 'I''';u<G' lUll! 

lastern sui>nantano smd-morgreon forests b.longirig to 2B(c~ and 2B/oll:> 'l.;YP!>S 

of Cbompion & !btl'l'. rev!s"," olassif''ioat1011 (5). Tl)o western, j)Ut of 1.4. jll'Oj' 

area contains mixod evergroon forests with oompnra1;ivalJr 1O\r PG~""". or 

bamboo. Cana is tho most prolifio under growth. tho pero"!'lii)go Qf 'bamboo 
1ncroasos_ as .ono _procoods_ to- oa.st- woro-tha"forost.s_fl.'t'Q. las,B-;d~so. 
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Mlro llbuniant apocias in those forosts o.ro =t~ lx>l"" ... 

~. - Amoora W"llicbii, A.l.lant>lnls lip., C"'''mum "p., Ch;lkre..ia 

veltrl;:lnn, Taona. sarrnta, 01nntunomum ce<::tdodaphnc,· CastonQpa:: 

spoc;.es, ~ .. grendif1<>ra, Gmali.na arb"",." T<rl;"""",lea 
nu:lirlorn ato. 

Ml.ddl. Stprqy - Dill<*lin indioa, DysOJ!;11um »in60tar1f~ TalEiuma hoitgsCl1I,. 

~ooordl!l adorata, Miolnl.1!i spaci •• ote., 

- llal:lbutla pallid", Dsndrocnl.smus ~lton1i, i'l!4\1dost~ 
pol;?mo".phum .to. 

Tho mao nado forosts of TeI'llinaU .. ~idcarpn, .&moo>,,, wallichU, 

Kydl11 aalyolnn oto., occUr in a thin strip at tl1o' som-hom bo~ of tho 

proj act aroo. 

1,,8. Woo] dOPQllSI 

Those araas C1'O vary sparsely popula:te;l and the l;>cal dl>_' is 

insignificant. Jhuming vithin the ... "" Is neg1:l.fli)llo. 'lho 1<> ... 1 tr19,,1 pOC>pl" 

have ccnoossions and rights but population baing vary SWlll,. th"T are I\ot 111<0~­

to poso "llY major problem in the mattor of -~t Md ~1#atipn, of1>h<>So • 

.forasts for industrial uses. 

L 7 • Iubour "\IPTll;o; 

T hero is plenty of labour available. 

1.8. &§Q!lt status of lllim'Wfl'!lll!lt:r 

Sporaclie selective cutting i. in practico'. ThO total ,<T~ity Of "'0/ 
remmrsd is n.gligible. 

1.9. 1twa & PhotographS! 

Tho aorial photcgrapha Woro not mi'ollablo. 

Tho foU"'ing &!rvey of lhdla shOots wero UlIad for th;' 'Silrtw'" 
83 11:/4 of 1967 Scale i' 50,000 

83, ~8 of 1968 Scnls i' 50,000 

85 11/12 of 1962 Scal<> 10110,000 

85 11/16 of 1965 Seals 1.50,000 

85 (;/12 of 1967, Scale 1150.000 

85 :.,116 of 1962 Scalo 1150,000 

83 F/l of 1968 Scalo 1. 50,000 

85 B/15 of 1964 Sonlo 1.50,000 

85 F!9 of 1968 Sea1<> 1! 60,000 
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Si'!W mID(\' g o AND Dl!/lIaf 

2.1. fuatifigatignl 

Study of the aVailable stock maps made by the .l>unaohal Pradesh 

Forest Department and actual reoonnaiSSatl,?9 survey of the proj ~cl; area by 

Preinves-tment Survey of Forest Resources, made it. ~io~_ that the, vegeta­

tion can be g!;,ra:t.ified into three separate strata as follow:u_ 

a) Pakui strata p;,.dom1D..ntly of 

~fth~!::~:::J,~~~:~ooerop 
b) Pal'Jlll 8< DruPong strata predo­

niinantly of bamboo with ame.ll 
quan\;lty of mixed m.l.s",llaneous 
crop, 

c) Plantation strata canposed of 
man mapa -forests 

2.2. Calaul'$ion Qf number pf samplps. 

2,2:1. For Strntum r 8< rr. 

I Stratum_I. 

• StratUn>oJ: I. 

t Strat,_rrr: 

lh order to find out 'the number of samples for dotermination of the 

growing stqck within the specifia:l alTor %, it is essential to haw same 

prior illformation of the variability ill tho forost 9rop. As .l>unachal Pradesh 

Forest Dopsrtmoot already did resources survey v9j'k in tho arc", their data 

wore coUectoo. f~r calculation of ,~he v,ar~ance. 

25 plots from Stnitum-r and 47 ,plots from B;.ratum-U each of 

2 sq. chaln area vere seleoted at random fran plot data sUPPlied by kwlachal 

Pradosh Forost Dor"rtll">;lt, Th", basal. ~a Cit the m!sceUsnooUD crop ill oaQh 

of these plots ware separately oaldUlatad and the rollqwing mean: and variances 

were daterminErl. 



~i~ of Pilgt inyej pf Nsed_MUA Q1"9® in Stratum :t & II. 

Stratmn No. No. of plots Mlan Variance 

I 23 1.34 .fJ1'a 

II 47 1.02 .405 

Woighted avorago 1.12 .495 

:rho above inf"""",,,~ was than substituted in the formula suggested 

by IOstseh & l!al+er(4) for calculating the !lumbor of plqts to bo an1.UlllJretOO. 

to worl< ant the gr<IIfing stook of mtscellmteous """p within.8Xl error of.t Hl% 

at 95% prehabUity 10'101. 

n = t 2;p:>j 81 2 

.2 

whero t = ;L, S6 for a prehabtlity l .... el of p = 0~05 
P;J = lL-on proportion 

Sj2 = Varianco on tho jth ·strsta. 

a := 1~ of a.verage l1)3Bn or 0.11 

, (1.9d" 0.495 

n = (0~U)2 

158 

Similerly, to dstermine variability or bamboo stooking, 100 plots of 2 s". 

chains wore seleoted randcmly from tho Artmaabal J>i..desh inventory c1eta end 

(1) 

the air dry w<tight of total bolnboos for a plot was oaloulatei with the help of. 

voight fastor <'to::.,:) gIven by the sto;to Depsrtmant. • 

Tho folloWing infonnation was then calculatoo. £rom these randCfll samplr: 

Statist,ipe of pilpt suryey of' bamboo in Sl;mtm II. 

(Only stratum II has been taken bec,""", this is the IllIIin sonrca of bamboo) 

stratum. No. No. of observations Variano. 

II 100 7.72 20,48 



(2) 

tho total number of plots woro distrihotal proportion,stoly us 104 in Strntllrl._ 

and 186 in St_um..II. 

2.2.2. SizQ and shape of the smnplg pWe: 

Tho standard error from pilot analysis wus found to vary bot"""" 

5.-6% with tho plot sizo of 2 sq. cho.1ns. Thorofore, plot sizo of 0.1 hOotarc 

was cons:'dc::tud to bo adoquate for the prefloot work where .:t 10% error is .aim:.xt 

Tho forests in oach strstum chow more varbbil1ty in tho North-Sootl: 

diroction in "dew of rising altitudos tC>Wal"!1s .north. II; was, thorof'oro, doci, 

that tho shope of' the plot will bo root~~lar with tho North_South langt;h at 

50 meters and East-Wast Imgth at 20 motors (Figurs...l). 

l'ho stUdy of St_".,..m showed that the variability L'l tho plaatati, 

are very small as they woro raisod artificblly with a i":brod pott_. TWo pIc 

of 0.1 hootare aizo laid at 50 maters :Interval in oach plantation wore oa;lsidc 

suitablo for tho p.ll'poso. 

2.5. ~. 

A simple random ley 01lt dosign of sampling units soporotoly for 

Stratum I & II Was soleCta:1. 

The Burvoy of maia map shoot. Wero griddod st 30" istervala in 

North-Sooth and JiIru,t-lleat direotion Md 104 grid JX>1ots 10 Strot_,r , 



.. u-
and 182 grid points in StratUJI>-II woro rsndomly soloqto'[ with tho holp of 

. r!llldom numb"", tablos (5) (Figur ... 2). 

lh tho oaso of Stratum-III, o"oh plantation was visitod. The first 
plot of 0.1 ho. ""s laid out 80 m. amy in tho North-llast qirrietion rr"" tho 

South.-Woat corner o:f the plantation and tho sooond plot; 50 motors """'If in tho 

oMt of tho first plot (as ahown in figure-2b). 

2~4. ~V_~:t. .Qf the Plgts and SQ'!i)gtion of trona ror fgllJ.pg pte. 

Tho 1'e[c11 portios roaoha:! tho sol.eta:! plots with tho holp of mape, 

PI'9m1na.nt physical features J forest bound~.ry pillars atc. 

The 'plota voro then loid out aa per dosign indicata:! in fig1Jro .. 2(,,). 

Nocessaey data wore collected in tho forms 1, 2, 5 & 4~ The explanations of 

difforent coIUl"ltls in tho forms aro givOll in dotail in Anncxures 1,. 2, 5 and __ 4. 

For volume faIlings, trees wore selocted at random fram a.ll tho 

diamotor classos distributed ovor the cmtiro area. and form 5 \0101"'0 riIloi in. 

For explanation of columns in Form 5, &mElXUI"O-5 hll.B boon appoodod. 

2.5. Data PrQggsS:Y)gl 

Tho mothod usod in Data !'rocossing havo boon vritten in. dotail 

in Appendix-VIII. 
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Tho 1nventory data 1. prosooted separatozy for bD.lJlboos rmd bsrdwood •• 

3~1. ~. 

lh the proj ecrt area the lilost dominant bernboos are Dcndrocalnmus hen1ltonil 

and Bambusa pall1da. lh addition, there are several other bamboos of. which 

Psoudostaeqy,m pol.,-rnorphum is the most important. All these brunboos are clump 

forming. 

Bamboos woro ommora:tod for o.ach plot .in form nlltlbor 4 appondod with 

Jlnncxur. 1!1 in this report. During coml'ltation, tho ccilms in each clump woro 

dividod .into two categories namo.zy thoso which arc loss than t'!NO :roars old and 

thoso which are !nOre thm two yoo.rs old. Tho drunogod or top broken culms nnd dry, 

scarred. rottEJl culme Woro countod, but wore substracted from the total tp work out 

tho sound and uanblo· bamboos. 

Tho total number -of bamboos worked out to be as followst_ 

Nwnbor of brunboQs lw Boogies and nge C1m'f! 

lh numbsr. (rounded 
S_p3cies Upto 2 yoar. 2 yoars + 

59,558.50 JmWusa pallid .. Sl 22.44 46 18.11 
Dondrocolamus 
hern11tonii 10 :5.95 21 8.27 
othors 17 6.69 45 1:1.72 ------ --_--------

II 62,773.00 llambus.. pallida 372 255.5l. 659 ~15.67 

Dondrocala.na.te 
hern11tonii 257 146.77' 467 295.14 
others 37 23.22 48 50.15 

Total f-02,158.50 165a.56 

Total 

1T0./oo No.' 
Ink; 
~ot, 
oro: 

105 4[ 

51 1, 

62 2·'. 

1051 647 

704 44: 
85 Sf 



5.2. CO±nre;teiou of mnnhW ofbfmibPQ$ ,to P+f" diz-"e.kh,t.i 

Du?,~ng enuIlleration one two-ye&r old c~im'NOm -the fix-,st, 

the Norlh->:o,,.' Cf.ladrant of the plot was sGlooted. ani telJ.ecl,. 

thQ culm which is loss than 2 em. in di!lli<>'Oor. Wl'13 rejeqtqi. 

of tho cum was weighed and kePt in a suitabla. pU,.co for o;ir d~. 

weighed at hltol"/als till the air dry weight vas constant, 

fadors wore calCUlated f"rom the data so obtained. 

l:!1JllU 
areon y/s nit drv WQight factor 'for sa-fffltoot 8pg¢i~g Df-btl!!Il?q&* 

Oonstant .i}:>lculat"fnumb Spooies .lvaraga gI:OOn 
woight/bambQo. .lh-inc,.,... air dry .hl 1 tonno' air , 

wt./bamboo liqighio. 

Banbusa. pnllida 15.11 

I Dondrocr lr..nu5 hanilt<mii 15.44 

others 8.01 

factors to convert ntnllbor of banboos to air dry 

It is now possible to estinato tho total o;ir dry 

in the proj oct aron. 

~ 
EstWntrrl b@boo 'n. teras of,air drY WGifrbk4 

r 

II 

Air Dry woight in tonne. 
pto 2 years 

tbr hn. Total 

0,6287 

5.5157 

24761.6 

546257 .0 

7.15 

la.54 

4.97 



-:r8-

The ostlnatad air dry weight of bamboo g1"DWing otook in the 

Projeot .Iroa_I io 10.40 l..<>kh tmnes. The Australian formula for determination 

of the !Il1llual cut is:, 

Annual out ~ lIrlsting growing stock - DoohOd stock + lhcrOlll",t. 
' ,;Ilj usfuem period 

This fornula for the adjustI!l.oot period of throo years for bamboo reduces to 

~ or 10.40 lnkh 4,D.Tgnnes = 5047 le.kh A.D. Tonnes. 
5 5 

¥owovcr in ordor,to bo"on tho safe side th~ antlUrll mit;lmY bG calculated, on t1 

basis of tho gt"owing stock of .bnm.boosJqf\ 2 years + in which casO the netue.! 

'pom!soible out will be Il.fl = 2.25 lakh A.D. tonneo. 

5.5. Hardwoods :In high forest' 

Enumeration ih'the samplo plots wore restricted to tho diatlotors,at 

breast height altered fu Fom 2 (Annexure 2). The visible non-usable cull tro 

wero detonninod over 50% of the s!l!llPl" plat (Figuro 211.) and were ontorod in 

JI'orm 5 (4nnexuro 3). 

Thirty threo spocie~ "ore mUlllO:retad .oparatozy, tho list of which 

appoa.r in Table-l While tho roma.:l.ning, species, aro considered ,as Cathers'. 

Tho total number 6f st"". (SlCCluding visible. cull.) in 10 om, diome'G 

C~O.SSOC O1"lar di!"f'arcnt strata and the;numbl,U"{Oi' stamB/~., ware compttErl nni a~' 

roprcducod in Taole Sea), and S(b). 
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5.6. Volume 19unticm,al 

Tho objeattvea~~~_.,t]1<>-Mlt.iJl>atcd 

vol'l.IlOCl of plyw'ood, pulp.rood, residual timber and sma~'ood. lh--Md..it1.un,-r 

it is necossary to make olit tho cozmneroial'v:oiuma.-tablos faJ:' a nunber of. sPQcles 

llsted in 'Object 5' in pru:'tlgraph ~2. 

A total number of 467 troos belonging to ~if1'oront dl8lttstel' cJ.a;!s.s 
I 

"are selJoctod randorn:cy ~ tho proj oct area. Annexure 6 sbDws the di.runctfJ,. 

distribution of various' trees foIled, for volume :measuroocnts., Trees ai'ter 

felling woro suitubly soctiatl.ed and v!lrlous measuromont. woro tal<en to fil). up 

the form number 5 ap=dod with ·lInnoxuro 6. It> ms;y be noted in ·t.hiB ccmnoct1en 

that, tho culls woro measurod in oacl\ section of tho £01100. trooa and' thoY woro 

subtractoo during compltation to dctonnine tho sound usabla volume. Tho gonorcl 

volumo a_tiona "oro modo out by tho methodology indicatoo in' para 2.5. 

Tho general volume equations wore thon cC4lVortcrl to local volume 

equations with tho help of heigbt and diametor mea_oats or a roatrictsd 

number of treos in Gach plot entarod in Form 5. - Tha__gmeral volume oquations :and 

local volume oquations for seloato:l spoeios. and omnibo.~ equation for t abhors t 

for the total wood, for tho plywood vol.uno; for tho p.11twood Volume and sniallwood. 

volumo aro givOIl hew c-

Species l!:qua:tion 

~ra "all1chii 
. 2. 

V = -1.4424 + 7,,1845 D + ,0829!! 

~~:~~~~ifO- V '" _.2228 + ,248D2H + ,0174H 

Mtchella species V = +.15904 + .50787D2H 

Terminalla ~oosrpa V = ... 04455 + 9.047502 + ,0405lD~ 
lluabsnga grsndiflora V = _1.8654 + 1555 D2H + .12154H 

Masua ferroa V ~ +.0996 ~.80D + .4DD~ 
Kytlia calycina V = -.49:125 + .278 n2H + .0266H 

Bombax ceiba V = ... 020028 + 7.8546D2 + ,059545 D~ 
at.bors V' ~ _.47455 _ 5,456D2 + 1.5968D H 

• Total wood = O.B. volumo upto S cr:i.. d:i.amotor or all spocias~ 
H = in: nst-ras.. D = :in metros. 

R. S.E. 

.996 .505 

,f!l8 .861 

.935 .410 

,991 .e49 

:Ml ~t1t1 

.9'i!1 .1el 

.. 956 .20£;( 

~935 .474 , 
,900 .S]3 . 



Spooio. 

Amoora wallichii 

-18-
~ 

~11l!10ff.ftiC!!l 
(Total wood * 

I!quztion R; S.E. 

• f178 .563, 

lllanthus int_ifaUa 
sp. caJ,ycinc. V ~ -5.7600 _ .4f179D + .OO'l{f5D2 + 5.55s,!D .f172 1.06 , 

Micholia species 

T orminalia reyriocarpe. 

Duabango. . grendi~. 

~sun fortoa 

Kydia caJyc:L"l.:l 

Bonibax coiba 

othors 

V '" .62618 _.0651f17D + .0020952))2 

V '" -.096961 + .001065W 

V,,,, -.55276 + .0010457D2 ,~ 

V '" .5~01 _ .045~6D + .001676iIl2 

V = .72392 + .0015117D2 
- .25727./fJ 

V " .32575 _ .028412)) + ;0015205 D2 

V = -.07f1755 _ .0021006D + .001114D2 

* Total wood = O.B. volumo upto 5 em. dieJll8tor. 
D = :Ii) -""", - \ 

~ 
Clmorn1 Volume bgtign. . -

(Volume oquation fat" wood 50 em. d. u.b. -ond above) 

Specios Squation 

Arroora wallich:li V '" ... 83029 + .040951H + .OOO0179D~ 

Mloholia 6JXlcio. V '" -.825 + .02896H + .0000215D
2
H 

Torminalic m;:~io=pa V '" _1.M77 + .0165858H + .000950850
2 

Duab_u G"rolCilflora 'I = _2.276 + .OOO002025WH + .00060064D
2 

+ .059628H 

All other plywood sps.V ~ _.30950 + .OOOOO69525D2H + .0005496102 

Canarium rosiniferum V '" -.13-le67 + .0000244020:;1 - .00007166W
2 

Kydia caJ,ycinn 

Bomb"" coiba 

Alli othor non­
plywood species. 

D = lh ern. 

V '" +.1259 _ .OB16H + .OOO054D2H 

V = -.3596 + ,OOOOO3876~ + 00062996D2 

H = lh motr ••• 

.965 .711 

.965 .5:10 

.005 .616 

.995 .152 

.967 .275 

.W6 .564 

.966 .534 

R. 8.E. 

.9919 .583 

.9681 .515 

.9760 .546 

.0040 .,10., 

.9500 .7~ 

.917 1.11 

.919 .548 

.984 .,:1:25 

.952 ,35£ 
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~ 
- local 'Tjolume . »:ru.a:tion 

(Volume upto 50 em. d. U. b. ) 

Species lIquatinu 

.&moore wa111""11 V '" _.66565 + .ooo9055J.1)2 

Miohella species V '" .42584 _ .065892D + .00185115D2 

Tenninalla rrzyriocarpa V '" -1.5069 + .0264650 + .00IJl5127D2 

Duabsnga grandiflcra V '" _.78165 + .0008655802 

All other plywood spa. V ~ 16.565 + .64303D - .000917W 

- 6.5122$ 

Oanar1,"" resinif6l'\llll V '" -.25561 _ .0276050 + .001270202 

Kydie ca'lycina V ~ .96221 +.001109502 

llonh"" ceiba V '" .48615 + .001502 _ .0474550 

All othsr noo.-p:cywood V ~ _.78165 + .0008655802 
specias. 

o ~ lh em. H ~ lh metre. 

~ 

(for wood f::agl~?r:e20-::iru .. B.) 
Species 

Iluabsnga grandiflcra 

All others 

,l!quat1on 

v ~ .W55 - .000050826D2 + .OOOOOooe03D2H 

+ :0012955 q/fr 

V ~ .17386 + ;OOOOOOOD2H 

~ 
Wge.] Volume ~ 

(for wood from 50 em. to 20 em. (U.B.) 

Species 

Duahanga grendif'lcra 

All othsrs 

V ~ _.04577 + .0305260 _ .00005115 02 

, , ',' ~ '2 
V ~ .21258 - .0024790 + .00006OO25D 

R. S,E. 

.938 .511 

.954 .646 

.W6 .544 

.932 .606 

.951 .145 

.694 1..217 

.000 .SlO 

.m .506 

.002 .514 

R. SoB. 

.619 .145 

.656 .167 

R. Sos. 

.619 .145 

.655 .lJ6 
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WI VOlumA ~lat;tgn fnr Wood (oeb.) frgm 20 em' dia, (u.b } to 5 em. dj~ 
,. 

Spec::l.es Rquation R. Sol!, 

fullWood Sl"O~~ V = -.18956 _ .00056518D _ .OOOO22346D2 
+ .(80477.;TI 

.9993 .1m 

J others ,;\ V = ... 031894 + .040485,jD .751 .061 

5,7. Comrute.tiM pf Astirnata:l volume ·qf ha:rdyoods end llsgwlse: 

:a m;" been explained iti'tnragraph 1.2 that the hardwocxl includes species 

whioh oan bEl used for various p.trposas. Table_l lists· 'such spOOies and the USe to 

which they can bo pnt to. 

The tot!:l ~mod, p:cyw"ooo, pulpfOod and smalhtood volUl'll.es were calculated, 
and are as unde:.' ~ _ • 
(For cOlnlUta:tion methods see Apl"ndix_vttr). 

Tabl~~ 
~timatf' Volumes. 

14(a) - Total wood volume ~Gross _ Overbark. 

stratum Neon vol. Mean vol. Hat area f~~~6m"'il)vOl. No •. P~5)lot perSha. (ha.) 
(II! ) 

I 24.8S1) 248.00 59585.50 0003 

II 11.990 119.90 62775.00 7526 

Total 16.96 . 169;60 102158.50 17529 --
- -- - . 

I 4.757 I ·W.57 59585.50 1874 

II 4.258 I 42.58 62775.00. 2675 
Total 4.451 _I 44.51 102158.50 4547 

14(0) - Rtlwnod yolW!lA _ ynder bark 
-'-r + 1.299 12.99 39585.50 511 

II + 0;755 7;55 62713.00 '.160 

Total + 0.951 9.51 102158.50 ;]11 

14(d) He 1d 1 timb Ul'lder b 11 - § ....llIl d ~i: Ja:! ... Yma - D.Y' ! 

I 8.527 85.27 59385.50 555tl 

1 II 5.516 35.16 62773.00 2207 
Total 5.M7 54.47 102158.50 J.. 5565 

farcantage 
error. 

7.82 

8.47 

5 .. 72 

19.17 

4.;]1 

8.40 ---. 

---
-
-



Table 14 (a-e) contd •• 

I 

n 
Tatal 

3.074 

1.782 

2.280 22.80 

39385.50 

62775,00 

102158.50 

1210 

1119 

25J!9 

4.30 

6.10 

Note._ i) Total w90d volume 1. tho volumo ovor bork including smallWood 01 all 
species. . 

ii) Plywood if tho volmno ab0V'6 50 cm.. d.u.b •. of species Suitablo for-venoori 

111) Pulpwood 1. thO volume between 50 em. tmdo,. bork """ 5 em. undor ba,.k 
of spocios suihblo rO!' j>llping. 

iv) Sr:\allwpod '1toluno is the voltmo over bark betwoen 20 em. and 5 on. dia1:l3tc 
mil.or bc.r'!~ of 0.11 tho 6:pJcies o:x:cluding thoso which arc sUitable as 
j>llpwood, 

v) Residual tir.hor is tho volume under berk of' _ 

(a) j>llpwood $poc1os abovo 50 00. d. t4b. 

(b) 50 en. d.u.b. to 20 en. d,li.b. oj' plywood spocies 

(0) abovo 20 0I:l. d.u.b. of aU other spocios. 

A ~stogrBIl showing quantity of various fonns of lIood in tho.-Proje:ct -J.ro~r 

ncy bo soon (F:lguro-5). 

5.8. Hardwo@s in pJ.nrrtnt1ons (Sttatum...III) 

Plot GllU!'!lorntions wor-o soparatGly carried out f"or,each:p1:entation. Hawovor" 

for cODp!tations, pl~tations .upto 1965 wera token liS ono· block, 1966 and 1967 as. tho 

second block ood 1968-69 & 1970 as tbo third block. The most 1mportlll1t species 1m the 

plantation suitable for r.u1ping is Tcroina.lia. r:zyrioclIl"pn and Kydia_ calycina. The 

i"ortDr is tho noro proooninant ono. Tboro are also sovornl oth~r specios in thQ plant 

tiona. 

The total area under each blook. is as fo1101';8: .... 

~ 
A.rell. sta.tgpgnt of strntUltl::III (Plentnt,ion) 

Yoar 

upto 1965 
1936-67 
1968-70 

Total 

.Arca in boaturo 

1111 
679 

1565 

5555 
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3.9. _" atom D:t8t.rihqfriop pf d!ffimmt, blQcka. 0t .-plantation l 

The d:tsmster class dietribttt.iOn of st_ per hectare tor d.ii'tm-ent 

blocks of plantations are as follows 1_ 

~ 
~F .. t·rihxtipn of diffaMt blpCks r-f'-:glan:hgtjonIbn. 

Speoies noma 

Tonninalla 
lI\\'l"iooarpa 

other. 
Tatal 

TCrminalin 
eyriooarpa 

Others 

Tatal 

lIpI-"" 1005 1111 heataro •• 

59 127 95 51 11 

10 ~1 11 
49 148 104 54 11 

Upto 1966 & 1967 l'lontation _ 679 hectare". 

291 

6 

389 

399 

ITpto 1970. 

145 

149 

1565 heat""o. 

10 1 

10 1 

2 

5 4~ 

· 5 US! 

1 -,. 

To_nnlh 700 20 .1 .. 
eyrioc8.rnn 

othors 87.6 165 20 lDBO ' 
T~0~'b~a~1--------~1~57~5~~~W~~--~~20~--~--~-+----~+-~~~ 

5.9(a) VolurnQ EqUlltions OOd '6sti:;1I1.tod. vglu.me 

Tho general and local vo1=o oquatiot) of .plaatntlbn 

ostillcted vollImc aro givan.OO1"",_ 

~ 
Plantations VolmlO' RoUfJ:t.ims. 

Ganeral VglwnQ Bguation 

Species 

TOI"Ininnlin ny':'iocm'pD. 

othors 

locAl VOAAQ Ecru.nticn 

Temmalla ll\Yl'iocarpa 

others 

EqunUon 

V '" -.0384l. + .004619$ + .J;J00'l24441)2 

V = .027002 - .O1.O581l1 + .OO124?~ 

V = .0048467 - .OO341616D + .oo09.'l54Slf 

V = .10052 _ .0228540 + .0~162£l1j2 



-25-

~ 
%t%too Y011lIilO of hmmlOod in StratuM_In 'Plnntatitm) 

Spooios Year koe. Vllln 'n ~5 
in ha. per hn" Total 

Teml.nnUa 
uptolOO5 1111 60.6249 67558.70 cyriocnrpn 

Othors · 8.8215 0000.68 

Total · 1111 69,4504 771.59,58 

Teminnl1n 
1006 & '67 679 77.2574 52444.19 nwriocarpa. I 

others · 5.2940 ~256.65 

Total " r>l9 80.5514 54680.82 

Tem1nnlin 1008. to. '70 1565 14.1470 22140.05 myriocarpa .> 

othors · 54.6916 54292.55 

Total • 1565 48.8686 76452.40 

TerminnUa 
upto 1WO 5555 42.5078 141942.94 myriocarpa 

others · 19.7705 68529.66 

III upto 1WO 5555 62.0'181 208272.60 
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CHAPTER_IV 

lWl!Jm AllEA=II ( PlNlI WOOlS ) 



Tho Proj oct .&ro .... n. Wltt.>Jh-:la ait_ .. m 'tha. upper reaches 

of the Ka!!1Oug distriot i. delinested by lntitude. 270_50' to 270_7'-150" 

and lcng;itudos 92
0
-0' to 920 _56' (s .. figure 4). 

The area is highly lllOuntaneous with very stoop precipitous 

slopes. The flat land alnag the sidos of River Troga has beon oOOllpind 

by tho Dofonoo Doportm",t ond will not bo e.va1Inblo. l'urthor.the forests 

are not resorvod and thorofore the quostion of their availah111ty with the 

oonsent of the local trihnl peoplo mey also be a problnm. 

Two mothods have been adopted to find out the arca of the pine 

forost. in this rogion. The Intost Survey of India mp shoets (S3J/5-1970, 

A/4-19S1, Jl(7-19S1, A/a ... lrJl4, A/12-191l'7) shOll' by colouring the areas whioh m'l .. 

prodomin!llltly pino bearing; and by p1oni-metering. theso patohes" the area un:!c 

pine wore lll<>llSurod and recordod. The seoond msbhod "Ill! by 0 systomati. grid 

flying by helicopter over the ",tire projoot area rooording whether tho pine 

sro:tplos at tho junction of tho grids Bra forested or nOll:~f'orestoo., and if 

forostoo, whothor pine bearing or not. :& "as faun:! that; the pino bearing 

forost arG'a. C'JI!lO out npP!"OXimntaly to be tho samo by both those tooth~s and 

thoreforo plniu-motor data was aoooptoo. Figure 5 .how. tho flight ohart. 

AraB, StwOO!@pt 

Name Proj oot Area Gross Area Pine bearing nat arca. 

Bomdllo II 191826.00 ha. 24,500 ha. 

4.5. ~ 

Tho pine forosts are of -variable density. Thoro wore two specios of 

pmos namo:cy- Pinus armand1! tmd Pinus wnlUehll. By l'Oconnaissnnce, it wa's fou:, 

tl~t it is possi~)lo to divido tho entire pine aren into two.strata namely 

m«lcltu:l pine and open pino.. Tho l!WJ.Ym .l!!.!l2 is dofined os thoso blooks of pino 
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boarlng forests whioh hnvo 50 ond IDOro treos of pina par hoat!l.l'Q, while f2ll®. Il1nil. 

w. thoso hevlng 10SB than 50 .stlllllS per hoatoro. Tho distribution of ","oas 

under modiUm pino and oJX)n pine was found out by heUoopter flying to bo as 

£01low6'_ 

IbUum pin. 

Opmpine 

6517.73 heotares 

- 17782. f!7 hoet~ s 

It will be obvious f'rol!l tho abovo distribution that most of tho pine oo!U"lng 

arons MVO very low density. 

4.4. Ill.ll.l.im: 

By <loi."~ pilot EnUlJlorntlon stUdios in tho me<li\llll ""d 0_ pioo 

it Was found tlmt 54 plots o~ 0.1 hoctnrs (50 motors in tho Nortl>.Bouth d1ro,'.jrn 

" 20 motoro in tho lIal1f;"Ofost diroation) hove to be C!lUF.J:lrstod to estimate t'to 

pines in tho proj oct' aroa to obtain on error of .t 10%. This wa.s dono with :t.ho. ,d!i., 

of" fomula mttlt!onod in tho ellS. of Projeat ka .... r in para 2.2.1. 

4.5. Stem Distr1Jmtion' 

The average stom distribution per hectare WaB oomp:.rted fram the 

anumoration of 54 plots distributed rondamly over tho ""tire pinG poarlng holt. 

Tho _imatoa·nrJ) gim., in tnillc 20. 



'il ~ ~ ... ~ iB ill i ~ 18 ~ 

~ ~ !ill 0 .., 11: 
18 1R '" '" <D '" '" ::I 

+ 
§ I I I 1 1 1 I· 1 I 

I····. 

8l 
I I I :;l I I 1 1 1 1 

I 
'" '" 

((Ii .., 
'" C> '" 

" d I '" .., 
1 ~ ~ I § 0 

~ &;. ~ 
~ '" " 

..,. 

" " '" '" III 
..,. '" III '" .. ~ !g &; ~ 1 I I &; &; ~ 

.-I " .... ... ... '" '" '" 
<> 

'" 
.., '" '" '" '" '" '" ~ '" t; I ~ ~ !li ~ 11: 

~ d c! ..,. ..,. 
'" 

~ '" 
... ... t- ... 

.., 
'" ~ i ~ ~ '" ~ '" a? '" !:;; iB 

~ 
'" "i '" liS .... '" ~ !\l ~ 

<Xl ~ 

" 
0 ;!l '" '" @ 
'" .... 

.... 
'" '" III ~ '" '" ~ 

... :s 0 !8 
J '" !:; '" t:I ... '" ~ l5 12 ~ 

..,. ... '" '" ... ;!l '" '" ... 0 ~ OJ OJ 

'" .... '" '" 81 81 ::1 ... ~ d .... 12 ~ 
.., 

'" ill 18 '" '" I 
., 

III ... '" 1 '" ... 
~ '" 1'1 ~ '" '" 8 

I I 

'" '" 18 '" ~. 

~ ~ '" 8 3 '" '" ~ '" ~ ~ 
I '" .S; '" ~ '" '" OJ 1'1 ;!l ~ 

~ 

~ '" ~ l;; i .. iii 81 .... l\i C> 

~ '" <0 '" ~ '" !;; :ll 0 ill 0 '" C> ., '" l;; ~ 0 

-'" '" ... '" 
., 

~ 
! 

~ 

~ 
-;; 

8 
" ,1 " d 

Ii ~ ~ 9 
~ :ij .i! .. 

1 ~ .... ! 1 .... '" 1 ;::I ;::I 

i ! ';j " ';j 
VI 

:> ~ .. 
.:I ~ ~ a' ~, ~ I 

.... 
j 1l ~ ~ ~ ';j ;lj i S ;'S I 



4.6. Vplume ~Uml 

lh o~r to Illllk<t-out W).thoe equations £01' til<> Wo ,,)'Oates, .. 'bot.al 

n11lllbor .of 28 t"ees of Pl~"oi'·-...,_~~~ 

Tho dtrunot'o~ cIa", di"t,ribut1on .of tho f~lloa tl"9o. i. givEn l.n "*''Il'''Q:'o'eVrr. 
Th(l f:>;~,,-:,'~'j,l:vo1llme oquatiCQ'lS'} crt" l~ce.l voillm.o, ~i~~ :f'0x:-the; 'tt&tb,l 

wood O.B., for ti.Ibar-' f.'..bove, 30 Cl!lc d,~n.J>~" for, tl~1J(1r hfltr:0Ein:30 dlI-, ¥am~,~!' 

undor bark to 20 om. d1enDter undo~ ",:,k.<d for . "';Ui'l"'"", (20 ~ <1.",,1> •.. ~ !) ,,,,;,, 

d;u.b~) woro mado om with tho h~lp of tho ob~lo(l~ "" r.il<!1 trb"~i 

Spoolos 

\rl!l>1.~?1 

~,rtr\j.~ 

CWwnt V6:!vmo. tl'JlIf'~J:M~J..;i!...nil" 
.~ ..... .,...._,..,_,.,...... .... ,., 

~1~ ,. ~"" . ..-..,. _ _ . ___ -'-'-'--"---'''J.:f: .... 

Phlus armnndll V '; _.21Q4Il + 1.42Sn> + .26092 'i.J":: -
Phlus wallioh1ona V = -.2&154 + 6.782Elf + .0879C l)2H - ___ '-o ............ ,:"...,..,.,...;."-''"'~-

Loaal Volumo lIqll;tions (~otal Wood). 

Gonoral Vol""" lquation fC1t' unOOr bari< VOlWlO upto .w' (l!l. 41 ... 

Phlus at'!IIandll V '" .53'72 + .0OQ0200i:02H _.0~6I>2 

PhlusWlll~ V .; .... S04F + ~8711D~.t.~5955'!Jt! 

• T~al woOd' = O~B. 'vOlumo uplio 5, CJn .. dir .. "1ator of all ePQoi-os:. 

D',~ lh metros !n Gen~lVQ,l)_~_ ~Ult_~s and ~or:irtlcr~~? 
, "il'olum<Y"equatirnr· ' ... ... 

H ::: Tn !:tetras. 



, 
..,.z9oo 

]I; W ... ·dOo:lJ'lod'tbab-"the~~ 

1s between 50 om, <l.u.b. and 5 ttl, uo:lGr be-I'l< dl'1lallat!"1s ..,j;!:).. tl» t.ilnber nJ>o.rQ 

30 ana, d.u.b. 1. utill£-elito as oc:n:rtzyct·lp~ a~& !U""J!>~ ~.t""!b"" 

4;7. kl<tl~~1Pr.n' . 

Tbo GaM_ted velume far 

Yes campxted and is as fall"".'-

lltillt:r. clas. 

Total VolumG 
. O.B. 

WoodVoluma 
(upto SO em. 
d.u.b. ) 

Bloclr,.;.I 
Block_IT 

Total 

Block;"I 
Block_IT 

62.79 
25.94 

Total 5~36 

Timber VolumG Block~I 
(SO (l[!l, _ 20 tn, Bloclr,.;.II 

d.u.b.) 
Total 

Elnallwood Vom."1o· Eloci;;;.;.r 
(20 CI;l" _5 au. Elc,ck.It 

d.u.b. ) 

Total 

10;55 

117C;~~r~ 
65:!7.'!'5 

245Q().OO 

jpS2.27 
6517.'i5 

I", Open pin •• II = Jl>dill!!! pine. 

lllock 

~Jbl1um 17'rS2.27 
pinG. 

:0:..0_ .' . 6517,73 
pine. 

All 24300.00 

100 
66 

256 

212 
60 

272 



... ' 
Thq, aJfIlUl'.l cut cn."l be cD~,-~;;,::'ntcd using Voo bUltlaJ 8 tOl'mula _ 

G .~ .~X ·whoro R is e.s311'lOO ~:o bo 100. 
,n 

G =: L:'f,~;f_ .. QQ.l =: W2fJ W annually. 
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Go'mw!l;1l1ffi.!Lil1lQllf'..ft1l:fX1Q!l§ 

Tho conclusions dram from tho _su .... -.roy are dosm-.!bo1 bolowI-

5.1. ~12Ulty of m"C2l" li:Uu1;;.1l):)a.~, 

Tho inpcrtant data roqu:tr o1 to dotrorlno the _i'oasibility of .. papqr !!lili 

at Bhalukpcng ia- given balOW': ... 

1) k-'),1. U:-"G8!" htr:h foros-i;s 1..'1 ?roj oct-I 

i1) k:'(_-'~ of p:::a:.;.t.n:tion 

----iii} -_!.:-oo w'dor Pino wood in Project-It 

Iv) Total <iUan1>1l;y of bamboo 

v) Bamboo por hc~~ci-,-, 
'-

vi) .lnnual availobillty of b&1boo 

vii) Total quantity of 1>111''''00 in bigh foroslls.­

viii) lhlp,ooi in high forostS/h<l. 

ix) fulpwoex\ in plantation. 

x) Pulp.l'Oo1 in Plantations par ha. 

xi) TotrJ.l. qunntlty of pino-wood 

xii) :P-lnm,::ooo IX3r hootare 

3555.0.0 II 

243Q(l,0l n 

1O~40 lakl1 A.D.Tan." 

10~1 .ioDs TeeMs 

2~ 25 1ak..i. A.D~T c:!ri 

9,71 laldl W. 
9.51 M~. 

2,00 lo.kl1 W. 
62.07 J/' 
4.86 lakh J/', 
20.0 W 
0720 W 

It was j_; ,l~,:,ca.tod 'in paragraph 1.1 that the total J:"I9qr.rl.rcrnGnts of: bamboo 

ond hardwood for a 200 tonne' per de.y capaoity nil:1 for manuf"acture -of' various 

categories of paper f'rctl a barl:Joo:ha.rdwood p.llp mix of 70.30 Bra 109,150-~:>runes 

.A.D. of b"",boo and 65,575 W of hardwood. 

It may be soon from the abovo informations that tho availshillty of bamboo 

even 160n calculated conservatively far oxcaeds· tho requirolnont. 

Rogarding requirOll1wt of 65,575 J/' of hardwooi, '"' have tne ohoico of 

ma1d.ng it available from the high forest· plDntations and SUpplG1Ill3Ilto:l.·CY -pinO*W,OO:'!,s 

of Project .&.roa-II of Km:mg diatricf:.. The twoilsbility fl'Ol!l eMh sourea 10 

considered balOw serinUy .. 
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a) ~e high fgro§.t<~ - Tha total (j11BIltity of lUIJ"OOd availabla in tha high 

forosts is 9.71 lakh W and per hectare availability is 9;51 W. lh ardor to niakc 

63,575 W p.llr~m(Ji Dm.ilable pJr your appro:.rl.mabely 6,600 hectare :of "forests ~ill 
have to be clca~_"-i:'clloo lXlr year and thO ontiro aron will, bo harveSted, in' sixteen 

;years- time. This is impracticable bocauso of tho following !'Oasons:-

i) Tt-..o Forost Ib~lrlJncnt o.r Arunachal P.t'ar.1csh is riot- goare(l. ·~o replant 
6,600 hoctm"os rumually. 

U) It will bo ul1p,,'Of1tablo 1-:1 tho loog ru.'1 ,to canvort the -entiro m"O('l _ r 
prOduction of pulp,Tc'YJ species alene. 

iii) Very little researah work baa haon done so far in the a.r<la un'ler 
oonaidoration to find out tho moat suitable specios that c,:m be grqr.r. 
in the aroa. 

iv) If 6,600 hoctoro nrc :roUe<) ennually, it will pro:luC0 n' hUge quantit; 
of residual timh§_r--fllln of smallwood which _ will not rind~ a rqnd.y marlc( 
immediately. / 

v) S?loctJ.vc(ct..--cting will be still mora impre.ctioab1:e hOCIlU.!;1e fGIHng 
Y1.U hEt~!G to be distrIbutod over tho ontiro araB. whl.Ch is not posoit: 
OOC!t'11:":' oi' tho poor develorncnt of 1nfrastl"ttctUl"~ 

The ,j,~-~G:.-~ati7o possibility is to r~tlco tho' felling nroa by--divorting 

timbers su.itablo for ::C.Y;Jood for pulping. This i" an qnpro:f1table v<>1ture as tho 

pulpwood :factorios will ncvor- be able to match tho price that can be o!:tI1:f;lEit fci" t 

.tWe timber £'ram tho plywood fllCtory. 

A discussion on tho plantation cnlUbillty was hold with S!Dt.t E.1l" Tl>:;ngo: 

Chief ConSOl"Vator of Forests rullJ'also with tho &:--0.;0.1'., S1ri J.C~ Vo...'"1lah on 25.9r<' 

of mmnchal Pradesh. Both indlcatod that it wlll bo possiblo for tho Forest Do_rX'4-'; 

mcnt to raise approximately 2000 hoctoros of plantation P¢r year in the proj'<Mt _'. 

ccncornai as they arc alrotldy raising approx. 1300 hectares annuel1y. ThQy also 

indioatoo ;;bat it will bo possible to market tho plywood end oth"" rosidU<1l t;bb"" 

that will come out of t~lC nroa., if" 2000 hoctlll"Os tl,rO c.lonr-fellod annuaJJy in -tho 

proj oct oroa. ~" i ", thCToforo, accopto:l t~t .2000 heotaros will b" 1'ollo:l to 

pro:luce 2000 x 0,51 ~ 10,020 W of l'llp<oo:l per ya..,. on an average ............... (1, 

This would still moan a neo:l of approx. <;f 44,000 Ii" of Bddi!;ional ;roo:l 

requiln'L far tho 200' toone. min; 
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b) liIllwood frgn PJapt4ltj,QI1! Tba total e.roa of plantaj:..inns l1pt.O 19"(0 to 5555 

hoob"""" with otand:!ng pllp.,ood of 2.08 lckh Yi~. The J>1lFWoed POI' -hecta. ..... ~s ~2.m 
Tn order to· collect. -44, 000 ~- of wbOd., frOll t}1o p:lcntatlon a:p~~ 100 

heotnros or plantation have to be folled onntlaU;r. Si'lco the total a""" of plant .... 

tim upto the yoar -of lWO is 5555 heCtares; thC'"J viII ho all ~~ do..ti -in about _ five 

yoars time am. there wi.ll 00 0. Enl}r1a'!1 dearth cf p1s.."'l"ta"-~,on natcriaJ"a in ~ho sixth y( 

Tal::ing 10 seers rO:~:J.t,,.I.on,_ tho nr:>a t:w.t \;0 c~.n be saf;'olw- i"ollo1.1D,_:!i:-_t;;__~.;3§~.~:hect, 

equivalont to 555.5 x 62.07 W •• '. . .. . •• ••• = 20,824 MS., ....................... . 
!he t,ctal q-wn1:".:tty _ of ~ood avc11abla :therof'ore -from -the- high: foro~ 

ond plantations '-S = 19020 + 20824 '" 50044 W or = 40,000 W. 

c) ~lwoq1 frq;n.:..~t The total EillD.1lIil ave.ilabillty of pines ir~ tl';o; oroa h.J.B 

bean ~culatoo to bo only rfl20 -"J1t'. Furthor this, is: !IV'r>_.ilablc in~ ar(U;i$ vrom -ha~{ 

mvastI1<nt on do-V'~lop:"I..cnt of" L'1i\"n.strtlCturo is 1.n7o~;~~"':).:1 fo:r hc::t·?::~·stirtg 

It is also not possible, at this _ stago to com;d_t it S 67-aileb111ty in' view of: the 

tlon of the rights am concossions of tho loon.l poopla.. It i(;, thorof'oro_, rcCCO'"!;)t:'l, 

t!wt pinos should nett bo considered as avnllable for t~ peper f:a~ ... 

Fran tho above discussion it is soon thnt tho total !lITniLnl>;to brunboo 

wood. for the pe.?;:lr factory is as followst-

2.25 ia~h .A..D.- tonne(.l. 

40,000 W. 
]:; "WL:i. ,(1 .>ooX! tha.t too reqtured ~~ is not nvailablo £or tho _pap~ .. 

footor; 1f' bamboo s 11<.'11"dwooo ru1p mix is ~ool!'lffi:mdod at 70 t ruG 
&inca howQVOr bamboos nrc rMli1P-blo in pleroy, tho _ ~lp :Irl:~t!rc;.~ bo 

c!l<mgro to m • 10 • 

.Assuming tho mlxture of p!lp in thn. peQ~ion of 80 • 20 tl\o rQ~ 

can be oaloulated to be as foll""'s", 



For tho Pl'OOUC-::, ion of· pupa!" 

Roquircmont of blcachod ]>111' 

Tho annual requirement of bc.nboo 

klStL':Ullg 38;5% not yiold of: 
b1oacho:l A..D. Ibmboo pulp f'l-om. 
"A.D. bamboo 
Cansidering 8% storago Md dust 
loss of bamboo, total anIlu.v.l 
requiromonta 

.Annual reqtrl.rcnm t of hardwood 

Cons1do!'_~n.g r' ''':' f'.~ storege 1008 
nnd nSSUl.1J.iI)g .1J.\-C-l"a:3'O spocific 
gravity of 0,.()6 the total 
haXd.t-1Ood roquiremnt. 

,I 55,000 A.D. tbnnes/YCe1" (uS_ calculatoo t­
Ws Devolo!l1lont M. llil.) 

44,l.60 A.ll. ~~..l!?LJrcn:-
0,385 A.D. tonno bauboo;Y;;ar. 

!::- 11":1:701 A.D. tonnos bao.boo/ye~. 

:::; 114701 
O~92 

:;: :L~·~r75 AQ-D. torma/bamboo/year. 

_ 11.C4C }.,.n .. tonne r:u~al' 
~ O~42 i.n. tonnos pulpl A.~ tonno htl.!'d..,()()( 

~ R§,~J:~~~_ ... 
0.9"1 x O~t..G 

:= ~2l' 537 h
5/yon:r. 

1l; would thus bo soon that tho available hardwOOd in the proj ocl. . arQa 1s 

still not nvailablo, it tho ~por is producoo from tho r:u1p ... ·lth bamboo I _hnrd"<.'Dci. 

mix in tho proportion of 80 • 20. 

It is, thora£oro, rocontnondod thut tho m1.x shou.ld be X;lO U' batlbo:J.thc.r:: 

wood w.lp for tho parer :factory in tho initic.J. st>J.2'GS -"~ill t.ho .k-unucha.l,?rade-Sh .. 

Forost Dol)l].rtrnnt creutos enough plantations to produco tho -required hllrdyo<x1._from. 

that sourco 0).' tl(1 a,11 alternative r"ave 0. mill o:f 150 tonnes/day cni;llCity-. • 
This '~liI1 ontc.il working tho bamboo forasts on ?- felling cycle of' thruo 

yo.,.. and folUng of 20:>9" hoO'b"....,,",,£ high-forests on" approx. 355 hoctnros of 

plantntiC!Il _f:l1ln1lEl.lJ.y'. The total aroa of 2555 ooctaros will also havo to bo pL-mtod 1.<. 

by-the Arunacho.l lTadoah Forest Dopartmont wit_h_r.:t1.ncollnnso1l8 rnlp.r()()(! . crop nndwhic' 

can bo workod at a rotation of ton years. 
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atlllllal ]lrOduct1on of pJ;yvood. 

1) Pl.1wood 

11) lIas1dual ~ rem ha. " 54.47 lt~?l;J.. (T,;h)<>-15d) ".100900 W. 
fU) Ilnallwood (a.B.): .2000 1m. " 22.S0 M;/ll<\. (Tablo-We) "<;nSOo .• lf. 

;. 

VpJ.tuno of plwgP'l. rnaidw.:1 Mg w,J.Lc,i,~lU~9:!,,% trn!j!±L 

Ul;illty chs" l1:m~:,)i:;_:£.{t'i~ ~,"O~tt:'lVQ 
'----______________ -'-"'~~'i< ) i"f' 

Total PJ;yvood (r.".) '.) 

Total P.osidual t:lnOOl' (U::a.) 

Total amalll<ood (O.B.) 

Total wood volume upt;,o 30 em. d.u. b .. 

Total wood volmno 50 om. _ 20 am. d.u.b~ 

Sne.lIwood (20 am. to 5 an. d. U. h. ) 

5.4. ~~ solQGj;OO.3~,.~.l,"',' '''<'>''';;"uo)'' .• ;C4''''O'''~ ' 
Tt:lble.,;8 to To.blo"':l4. Ffg-lt'0 7 ,inolur.l()s 

out with tho holp of eqttetiona. 
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ANNEXURE ... !. 

'OODlNG lNSTi!!!CTIW FOR INYm'l.'2llY )lORII IN illlUNACllAL PRADES~ 

Wi rLgr DESCRIPTION FORM ( FORM - 1 ) 

1-5 
4 .. 5 
6-7 
8 
9-W 

11-15 

14-16 

BLOCK 
Pakui 
Seijusa 
Nemorra 
Dikalmukh 
Dafflagarh 
Hollcng 
Drupong 

Dl!SCrupTIQII 
Job number 
Cam design 
Crew Leader 
State (Arunachal Pradeahj 
R61TOIlue District (Kamang 

(Su_siri 
Forest Division(Xhellong 

(Banderde",,) 
Range 

!\U)GK (COL, 1.7-1.8) 

.Ca 
11 
12 
15 

14 
15 
10 
17 

ilLTITUllE (COL. 19-20 ) 

Q.Q!lli 
Tobe filled in 'by the offie.e. 
Tobe filled in 'by the of ice. 
Write your 1ni t1a.ls. 
2 
21 
22 
211 
221 
Tobe filled in 'by the office. 

Olll ""'tor •• ~~.i"t;;gedl~'it~,ght~ ~~c~m ~.{~~~t~ 
left wIll be coded in tho form as two digit code numbor. _If thore is no 
contour lino, in :c:aps supplied, koop tho column, blank. 

~, Supposing the centro of tho plot is locatod at an elavation 
or 1045 m_ Thon truncato 45 and record as 10. 

SLarE ( COL. 21 ) 

Tho slope of tho plot is taro measurod b,r Alnoy t s loval by 
standing at tho baso Uno and siting the lowest pojnt of tho other 0l>'J. of 
tho plot and coda as follows :- < " 

SLOPE ( DogroGs) ~ 
No slope 0 
1-5 1 
6-10 2 
11,,20 5 
21-00 4 
51-40 5 
~45 6 
Mora than 45 7 

POOTIlIN !F SLOPlii ( COL&..Zl..l 

Tho position of tho slope with roforonca to tho _hill_. slo~ _ on 
which it is looatod will be olassified as fo_llows J- ' 

POSITION OF SLOPE 

No slope 
Ridge top 
Upper ona third 
Middle ono third 
Lowor on~ third 
Valloy hottom 

m 
o 
1 
2 
5 
4 
5 
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ASPECT , COL' 25) 

Ai3p;JC~, nKld.n;3 tho dL.""'OCtion of tho IOO.ximum· slopo. Thero,foro you 
havo to stand D.-'; tl1.0 centro of' tho . plot to tho direction of tho. ni3.Jdnuml 
slope and rcccd it by a compass. 

AspECT QQ!l!i 
No Aspoct 0 
North 1 
North-East 2 
East 5 
Sotlth-Ell.st 4 
South 5 
South-Wost 6 
West 7 
North-Wost 8 

ACCESSIBILITY ¥SFiS , COL' 2" ) 

Tho rOJ.d or a oor1dal path moans a path with minimum width ,of 
2 metors and can be usoo eithor by vohioular transport or by mula,. 
Tho distance tct'lo.'Oon tho road or tho path from tho nearest point of. 
the plct ~s to 00 guossod and recordod as follows 1-

1lQ£;ll. 9.Ql)I 

if wi th.1':l 1(10J 
if 1001 ~ sec!) 
5001-5000 

1 
l 
3 

RogK , 001.. 25 ) 

You will como across tho following typos of tho· rook in tho 
area. Quartzite, dolomite, phyllite, Chlorito Schist, Sandstones, 
Slaty shale SUt -stono and ~id!.oritos etc. Tho.codL'lg will oo.·as 
follows :-

.l!lQ! ~ 
QUa,.'zito 1 
Slate, Phyllite. chlorito schist 2 
Dolomito S 
Epldioritos, Basalt 4 
Sandstone or slIt stonos , 
Oarbanaceous shale, coal 6 
others 7 
No rock 8 

If' you cllnrot identify it or ovon otherwise, plcaso oollect e. 
samplo, pui: ill a polythono ,bag, ms.rk the bag with a grid index and 
block indO): sond it to tho base camp'for identification or for 
chockbg. 

DIDRWE OF WEATIlmlNG ( COL. 26 ) 

Dogroo of weathoring of tho r~gular rock fonne.tion will 00: codOi 
as 'oolow s .. 
DEGREE OF WlAATHERI!lG llQ!ll! 
Part:CY woatborod 
Completely ;rea thercd 
Frosh rock 
No rock 

1 
2 
3 
4 
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llmH OF WHICH ROOK FOUND (COL. 27)--

DJWH QF ROCK Wl1J! 

When the regular rock forma ,_ 
tiro is found OIl the top 
surface 1 

When the regular rock format­
ion etc. found at 0-1 In. 
depth 2 

More than 1 I'll .. a,f.!,Vtl; 

No rock 4 

( Remember that if there is soil it can never code 1 ) 

LITTER ( COL. 28..29) 

The undecomposed litter will have the following codes depending 
on their thicmeas. 

THIglll:iESS WM.) 
9-2 
i!.4 
4-6 
6-8 
8 + 

c.llIili£ 
U 
12 
13 
14 
i5 

If there is partly decomposed but recognisable llt~r then the 
code will be (is follows, depending .on :tba_ thic1m~,~s. 

~fa,'LlgN) 
0-2 
2-4 
4-6 
6-8 
8 + 

!I.W& 
21 
22 
~ 
24 
25 

In case there is undecomposed material lying on partly 
decomposed material, always take coding for that item which 1s of 
greater thickness. 

HUMUS (CPL. 59) 

Depending on the thickness, the code will be as follOW's. Tho 
depth of humus will be measured by scraping the litter, 

Il!Jl4K$ss (CM) 
C>-4 
5-8 
8-12 
10-16 
16 + 

QJlIL 
1 
2 
5 
4 , 

STONlNESS (CJL. 51 )" 

TH qua.nci. titiS of stones in the Boil \l111.be· coded. as £OlJ.OLlS .... 



PERCENTAGE BY vouIME 
1-& 
6-25 
26-50 
51-75 

76 -100 
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!<.Wi 
1 
2 
5 
4 
5 

COWUR (C OL. 52 

The pre<ivmillant colour of the upper horizon of soil below humus 
layer will be determined and classified as ;_ 

P11EPWINetlI' COLCllli 
Black 
BDown 
Rod 
Yellow 
Grey brown 
No soU 

~ 
1 
2 
3 
4 
5 
6 

STRUCTUliE (COL' 55 

The degree of developIOOnt of the'st:nucture 'Will be coded,as given 
below 1-

WitQBfJI; QE SI'RTIQTYRE PMI.9ftjH:Nr ~ 
Structureless 0 
W~:r.k.ly developed structure 1 
Poorly developed 2 
Well develoocd :3 

COlBIsrENCE (COL. 34 ) 

To evaluate consistence, select and attempt to crush in the han:1. a 
snnU soil maas that appears slightly moist ani code'as ' follows i-

CONSISTENCE 
LoOS8 

Very friable 

Friable 

Firm 

Vezy firm 

w;.sCRIEl'WN 

Non-aoherent soil material 
Crushed with very gentle pressure and 
coherent when prossed together 
Soil material crushed, but with gentle 
to moderate pressure between thumb a.zrl 
forefinger, and coherent when pressvd 
together. 
SoU material crushed with moderate 
pressure botween tlnlmb and forefinger 
but resistance is distinctly 
noticeable 
Soil material crushed with strong 
pressure, partly crushable betwen 
thumb r.:nd forefinger. 

STICKINESS (COL. 55 ) 

(OQIl!:. 

a 

1 

4 

Degroe of adhosion to objects at field cnpe.city ( 
with moisture). 

i.e.: just saturat6d 

SI.JL.IUIiESS 
Non-sticky 
Slightly sticky 
Sticky 
Very sticky 

!<>IlJI. 
o 
1 
2 
5 



PH (COL. §6 ) 

Col.l.Gct soil sample from a horUon- ,J.east_..t5-<:.m.~below- ~ hUIllliS 
layer in a po]3tb.ene bag, mark wltb. .. block and grid point code_..and sero, 
to camp for PH determination. 

fore than 8 
8-7,1 
7..6,1 
6-5.1 
5-4.1 
4 and less 

TEl\TUl\E (COL. 57 ) 

~ 
1 
2 
3 
4 
5 
6 

The codes for the texture need not be filled up in the field 
exce,2t -wh8n there is no soil when the code 6 will be written. If th~1"0 
is SOil, collect 500 gm~ sample at a depth of 15 em. from the base of 
the litter cz hu..~s 1&;,,781' and put it in a polythene bag and mark it 
'With block and grid cc.cte number. This sample should be sent to base 
camp at the 6arl~_F ~!t. 

~ 
C11l3 
Clayay loam 
Loam 
Sandy loam 
Sand 
No Boil 

~ 
1 
2 
3 
4 
5 
6 

DEnH OF SOIL (COL' 38) 

Tho depth of the soil will be est1Jmted cy diggiDg a 15 Cillo 

deep pit and guessing the remaining depth. The guess will be based 
on all available informations e.g. exposed soil profile or luxuriance_ 
of ground vegetation. 

Jl'ili 
Very shallow 
Shallow 
Medium 
neep 
Very deep 
No soil 

1lF$CB If!' Ij IN 
was than 15 em. 
15 to 30 oms .. 
51 to 90 ems. 
50 . ems.... ani 160 ems '" 
1:'::0 em. and above 
l:i1 

Roars (COl .. 5a),.:" \ 

QllIlF. 
1 
2 
3 
4 
5 
6 

The roots will be coded as £ollo~st~' Qt.lnn~_ty should' be eat1tnated 
as a depth of 50 c~ ' -
QUMlfITY OF Hems ~ ~ 
Abundant roots 1 
Medium 2 
Few 3 
Nll 4 
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VEGETAT ION (CQL':iIl > 

HSrY.:::mber ths following defini t1on. 

For;:;;: 1. mog,r~3 where the tree speoies stand on the soil. Shrubs 
means whero sc:("".:.os are on the soil without any tree oover:tng the 
shrubs. Grassland Ill3ans where the grass is on the soil without any 
shrubs or trs6 covering the grass. Blank Dl6rJls where there ir.: nothing 
or only herbs are on the soil. In this context the lTcgetation hc'18 
to be Doted tmd coded. 

Plante.tien means thoso who aro manmade forest even if they are ot 
very BIlRl1 height. 

1llil"'~rprION 
1-25: forest balance Bcrub, grssslRzxi etc. 
26-50% tf II II If ff 

51-7$ • 
76_1()($ 
Plantation 
No forest,: only' blank 

OrchP..rds, Private gErdens, pastures, large water areas, 
forest 1,ii.llf.nr;82, hutment,s, buildings Blanks etc. 

nBJ;~ TYPE (cor. 41=k?) 

QIll.1llO 
1 
2 
B 
4. 
5 
6 

Foros 1; t)'})O has to be foulld out after the enUllEratiort is 
completed by tho office, The classification has to be based on thO' 
proportion of various indicator type species in the plot. This wi:U 
be done in the office and you keop the col. hle.Ilk. 

I.1.ilM 
No opening 

NO OF STCJlEYS WOL. 4~) 

The codes for different stereys Bre as ,follows ,_ 

There is no marked difforentiation in the 1 
level of the canopY'. 

Two storeys with well defined tiers which CaD 
be recognised in tho forest. 2 

Three storeyed forest. The variation amopg 
t..\.:io tree species is so pronouuced tha:t; 
distinct tiers are recognised in the plots. 

Ql.Ot!N DE"Sm leO! .. 44> 
This 't-!:tJ.l he measured on the dogree of opening in the c~Opy'. 
The fo_:_lowing classes will be recognred• 

c.mlil. 

Upto SOl' opening in the COllopy 
More tIRn SOl' but leass than 7fJ1, oponing in thei canopY 

1 
2 

More than 7fJ1, opening in the canopy I 
3 
4 
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IiEGENw-ur.m (Cpr.. 45) 

This will Ix ost:tm.ted occularly~ For this presence of 
DOod.i.ings, sapling e ..... ',d po].GS in the plot and in the s~ounding areas 
will be taken :!.n cunsideration. 

When one established Be irlling, sapling or poles of 
the ti.n:lOOr species ·1a found on an average in every S 
sq. mt. of area it will be called as profuse 1 

When s.bove in 20 sq. mt. area on an average, it is 
adequate. 2 

When above in mora than 20 s·'1. rot. l::ut less than 200 
sq. rot., it is fair 3 

When less than 200 sq. mt. it· 1s nU 4 

GRAZnffi INGIDFjNCFd (COL, 48) 

Dopending on the intensity of grazing the area is subjeotcd 
t,'l, following classes will be reoognised. 

~ 
Heavily grazed 
ModerateJ,y 
Grazing absent 

1. 

F:r.B&I ;wcruErJAEfCHT" 47) 
When the area is subjecwd to ~ 
®enaBior.!.l'.~ m!d fi·aquont l'ire 

1lhon suoJi a fire: 'i,...z.l'd _:Ia_ not 
Common in the arOa 

WSENT Mj,w,GEMEtiT (eill" 4Il) 
Depending on the sil vioul tural 
system practised in 'tho forest, 
follOwing groups are being made. 

SEIECTTiN; 

When the troes are felled with 
regard to certain exploitable 
diameter 
().l&~-
When t.ho trees standing on the 
forost are clearfelled from the 
purpose of raising . plantation of 
cGrtain seleoted specios of trees 

~-
5. _ When crop is young to middle 

aged and requro removal of 
some, for the healthy growth 
of thee ramaining crop 

Q.i.Illi 
1 
2 
5 

1 

2 

1 



J:l'.IW -W"._A'l. 
Grid No. 49-51 

~ 
l'akui 
PB.pum & Druprong 
Plot No. 52 

DJfSChIgrrm 
Fill up the columns as per code no. given in 
the block maps for the gridd whore the plots 
are being laid out" The list helot ... indicates 
total nu+r of codes in eaoh blocko 

MAP SHEET (em., §3) 
To be filled in by the office. 

I~Wj!!lT\m I11fSUllN 10Q", 541 
To be fUled in by the Office. 

c..IL 
001 to 124 
001 to 227 



-ss. 

ANNEXURE::.1;J; 

The anumerati(,n f('ntl (Fort!. 2 ) have to bo fillodup. .T~€!esuptQ 
10. an. diameter have .,nIY t,o be mGa.sureci., Lower diameter tltees hOve 
to be neglected. Measur~2iuents has to be done in ern. { by ~~d:ing off 
and no decimals shculd oe moeSi. 

~ 
1 
2 
5 
4 

llll!lIi. 
Job No. 
Card des1t;n 
Report No. 
Species cqde 

Ji1M!JlRAT!ON FOIli' ( rom 2 

ROtlpriptign 
T,o be f iUe~: in by the O_ff1?e 
To be fiUod in by the offiQ~ 
To be f lllGd 1.'l "bY tp.,e of rice 
As per, li3t of spec-iea _given 
below 

,!¥"": .. N",o",.-,;::,.,,,an"-;;"'ra~Q,,"!' w-:'!'\Y~i7~~O::'!L,:---------~L:",;;"-'c::ilt-· ;J;i ............ -~6etl;;~,; .. 
2 logerstroemia Ajhow) Jal'l1l, Side 002 
:3 Fir ebe goalparensis Bonsum 005 
4 AUanthus intogr.ti'olia sp. calycina Borpat 00.4 
5 Tetam.eles nUdl.rlora Bhelu 005 
6 Chuhasla volutin. Bog~Noma ()()6 
7 Dysozylum binoctaroferum Banderd_ 007 
8 Morus laoviE7lta. Bola. I 008 
9 Tenninal.ia. spp. Bnbera" Bl::rcrnda t)(i9: 
10 M:!"hella spp. Champ, sopa 010 
U Canai"ium resinif' ",run Dhuna Oll 
12 <bclina Brb')rea. Cllmari 01'2: 
13 GinnruJ!')nu:t spp,,: Gonsari' ,01$ 
14 Te-mi.'1alia myriccnrpa Holl,hck O;t:i1 
15 Castanopsis indies Hin· ri Ol.;.S 
16 Ptorosperr.l1JIl aoerifolium Mat~l:I.. 010 
17 Albizla .pp. Hii'Ylru, MOpo1, Meg 

18 
19 
2C 
21 
22 
23 
2~ 
25 
26 
27 
28 
29 
50 
51 
02 
55 
54 

.utingla exoelsa 
L9.nnea coromtldo11oa 
Syzigim Gunini 
Toona s errata 
ilia banga grandiflora 
Anthoccphalu" chinensla 
Hachilus spp. 
ParBl:licholia ba1llonii 
Sch:lna walli"hli 
Phoebe cO(lperiana 
Mesua ferrea 
DiUenla indica 
Kydla ealycina 
Garugapinmta 
Artoearpu& ,spp. 
B(llllbax ceiba 
Others 

taka, Sundii Saw 
Mariah 
Jutuli 
J:Ia 
.Tam, J:runoon 
J"atiponm,.'PcJmil 
·}iliokan, Ramd$J.a 
ltadao 
AO'I(la 
lCha'rikaBopa 
Makrla."l, Nagap.l1.t 
Mal<ahl 
Nahaw 
Outonga 
Pichola 
RahJ.mala, Thu1;nda 
Sam, Chanp, Hathal 
S1mul 

017 
018 
019 
oro 
Ol!1 
022 
025 
024 
O~Jj 
026 
027 
028 
029 
050 
051 
(')52 
05~ 
054 
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Item Cpl.. 110. PlWctl£t19n S,Ng. 

5 Dlrun. 1.1-13 Tn be r~co-rood. 'in, em. 
6 Dillm. 14-15 To be reoord'®. in an. 
7 Species ""de 17-19 (It_ 7 to 21 should be 

8 Dlrun. 2()..22 
filled :In aCobrd:lngly) 

9 DiBm. 23.-25 
10 Species code ;l6-28 
11 Dillm. 29-31 
12 Dillm. 32··34 
15 Species codo 55-.,7 
14 Diam. 38-40 
15 Dillm. 41·45 
16 SOi::cies Code 44.-48 
17 Dfam. 47_49 
18 Dillm. 5()..52 
19 Species code 53-55 
20 Dillm. 56-58 
21' Dlam. 56-61 
22 No. of bamboo 62-63 To be fUled :In by tile crow 

ulumps :In plot loader 25 Total No. of 64-65 To be filled in by tho.cr"" trees leader 24 Block 66-67 To be fil;ted :In by the· crew 
leader from list of bleck 
codos. 25 Grid No. 66-70 • 26, Map 71_72 To bo f :iJ.IO<j :In by the off ieo 27 75-74 To be filled :In by the off:!,c •• 



_58_ 
~lll!EAUilll.TTT 

Choose 25 X 20 lOOter in the soutru::rn ball' of the plot each and 
tJvE-ry tre<;l af which hB-V6 to 00 (lxamined and the samnle tree form ( Form - :3) 
for all the grid points h,"we to be filled up as indica. ted below :-

~ 
1-3 
4-0 
6-7 
8-10 
11 
Space provid<;d 

25 

26 

27 

28 

ilJ,)jjjJ, TRl:jJl Nll:I ( Fclf!.M .. ill 

lies.~j.jlUo.tI 
Job number 
Card dosign 
Block number 
Grid munbGr 
Map SMt)t 
(Write nUiUb",r of the species 
Botanical names in brackets) 
in the sp6ce provided). 

Species cooa 
iI.B.H. (O.B.) 

!J.B.H. (U.S.) 
Total h·;::ight. in metres 

Hollowness,.,J;. tree is supp­
oS2d to be holl_ 
ow only when 
it may be seen 
as such from 
outside. 

It If h:)lloW' 
Rotten : Whenever it can 1:e 

seen from outside 
that a tree is 
substantislly 
drJfective. with 
fungus and other 
rot but still 
living 
If not 

Any othor defect 

Nu.mOOr of trees 

No. of bamboo clumps 

~ 
To 00 filled in by the office 
To be filled in by the 01"1108 
As mentioned in the manue.], 
As. ment,ioned in the r.ep 
To be filleo in by the office 

.,. ~,. 

hULW.ings<;r1e.l No. in two 
digitQo codes like 01,02, 
03 and so on. 
As montion~d in the ma.nual. 
Write the actual in ern. 
Do not use any dee.ilIlal. 
Write the actuo.l in em. 
Write the aotual hGight in 
Il'Ctres. 
See if it is top broken 1 
then 
If not 2 

* When it is not 

If aey other defect is 
aett;cted, write the nature 
of defect. You need not 
code it. 
Co"Und t.htOl total nur,iber in 

1 
2 

1 
2 

the plot ( 25 x 20 ""tor) and 
Wl'ito. 
Count the tot.al. no. r..nd wr.ite 



Nruw of species Sl. iSPPo 
No~ code 

I 

i':::-+;~ 
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};'lU';.lliVEST~T SURVEY OF FO!ll>ST RF,sOORGES 
EIl.S£EhN lOOE 

!".B.H. D.B.H. Total 
(O.B.) (U.B.) height 
(Gm.) (Cillo) (M.) 

h7_10 i.n. --= 

Total nUr.J.oor of I 
;:;,~)o clumps in the I 

... c •• 

s 
Top Holl,)w- Rot- Any 
bro- noss ten other 

Ld.e£ect, , 
.A .7 ?A 

Crew kai!er: 

Date t 



Job No. (1-3) 

Card Design (4-5) 

Bamboo des,,;,gr:wt:lgp 
Occurxence (6-7) 

Specias (6-9) 

Fl_ring(10) 

Clump enumeration 
diruooter size class 
in M.(il.-l6) 

-60-

A"UEXURE=IX 

To be filled in tv the 
office. 

To be filled in cy tl;le 
offic.e. 

You will have' to mention 
whether bambOo OCCUl;'s pure" 
or mixed >d th 9thex 
species. 1 
o to 25% of bamboo and 
balance' broadleavad 
species 

50-75% of _00 and 
balance broad18aved 
species. 
76% to 10Q!; of bamboo and 
balance broad leaved species 4 

Remeniber . that· wherever 
the. broad~eawd species are 
present in mixture even in 
almost pure bamboo, you, 'Will 
have to fillup the regulfx 
.forms for the bro5dleav-ed 

~h:~:;o four min 
species of bamboo t ... 

Bronbusa pallida (Bijli) 1 

Paeudostacl\Yllm po~plruln 2 

Denrocalamus haIi:d.ltonii 
(Kako or pecha) 

4 

Do :not take into aCCO­

unt·.lMlin.g. or 'such other 
.small bamboos. 
Fir<!' QU;' when it last. 
nOwer~d and write the year. 

Enter the number M. viDg -the 
~11Q' (dis"" tar )of clump 
],es. than 1m. in 11-12-
oolwlo:l, 1~2 m. in 13-14 
ooltUm1; and 2 ... lOOters in 
15-'16 oolumn. 



Clump No.(17-18) 

Species code (1s....20) 

No. of culJns as poJ.~ 

~;~-o-o-ne--y-e-a-r(7:2"'1--23"" ) 

One to two year(24~6) 
Two + yearB (27--29) 

Tota.l No. of culms 
(50-32) 

Distribution Of QllJma. 
Djinnged or top broken 
culms (53-34) 

Dry scarred or 
rotten culms 
(35-36) 
Rest (57_39) 

8100 of selected 
ill1JmS 

1p N W qnadrant. 
Lklngth upto 2' cm.d1a. .. 
to be expre ssed in 
mewrs(40-42) 

Culm dis.. in OLlS. 

(43-44) 
at 1.--a7 

Groen 'weight in gms. 
(accur. ate upto_ 5") 
(ool~ '45-49) 

IWR9riptign 

The oolumn. ",ill be filled up 
\lithBerial...~----tibe 
clJmps-froin 01, 02 etc. 

Sec column 8 to 9 

For each clump C'OWlt the 
number of cu£na .... hich iare 
upto one year :)]d end write. 

Si.m:l1E,X'ly 1 write which culms 
are of more than one year but 
loss' than two year old in 
co1umn 24-250 . 

Also count the total number of 
culms which ~e of more than 
two _yt:ar old and -)11"1'00 in -
column 21-29 

,I;dd up column 21-23, .24-26, 
27-29 and enwr in 30-3& 

Fim out the numoor of damaged 
01' top broken culms am enter. 

Fim out tho total n'UlUber of such 
culms aild enter. 

Rest will- Qe the total number 
of cu1l:Ja .in 50-32 eolutIl 
minus (55 ... 154) and (35 ... 36) 
coJ:u.mns. 

Selection one. 2. + year old culm 
from the .first clump in ,the 
north west quadrant of the 
plot. Cut it at the base 
(within. 10 cm •• !'rom the 
collar) •. Cut a:way and 
rejoct that portion of culm 
whioh is loss tbsn 2 CIll. in 
diameter.. Measure the 
length of the balance in 
lOOter (accurate upt.o 10 em.) 
and bnter in this eoJ.umn. 

The selected ·culm should be 
IlEasured for dia. in ems. at 
1.57 m.' from the base and 
en:ter in. thj_s. eoluJIIl. 
Cul thC bamboo culm in 3, pieces 
and WO;igh with ,the ba:iBnca 
provided. The weight sbould be 
eXpres~ed ~ gms.(accur.e.te upto 
.5. gms) ~ tuK'L entered in this· co1.umn. 



Total ~. Qf clunme. 
, 60-61) 

Gdd No. (62-64) 

Map shoet (6&-66) 

Inventory Des~ 
(67-68) 

Block No. (69-70) 

Desgripyiorl 

WAight aftQr 30 days (<<l;-5~l 

Carry to the camp the three 
pieces of Ba!llboo IU)d put it i,!l 
the rack for dry~g. W,eignt it 
aga5n a!'tar 30 days and enter 5n 
this ooluron. 

W(I1ght • fiat 90 dO,!!! (l¥ieW 
A thlt'i veight has to be taken 
after 00 days an,d entere¢ in 
this 001_. 

-Count the total no. of ('"~Ump$ 

and enter here. 

This should be, 'W'ritten as 
hldicated in the map. 

Tho Block number should be 
ment~ed as ~dicated in 
AnnexUre 1. 

To be filled 1n 
by ,the: Off;C9~ 
,To be. i'll+eQ. in 
by the offiee.~ 



4N~EXUR£"V. 

ybI~_ itJjD cpu. bruDi Faw ( f9E!.tb.5) 

This annexure gives the Ill8t.hod of fi.lling up 01' form -5 in 
connection with volum.:- aDO cull studies, for which i:iJ:'Eloos have to be 
felled, thu list ot; 'Which is given olsewhere. -

Before f~ll.ing, tuG tree the ll.B~H.O.B. and the height of the 
standing tree should be lOOasured wij;h j;h§ help of Calliper and 
A.bn01s l€vel and entered ~ the proper column in Form-5. -The ~. 
has to be then felled nush to tho ground and all portions whiilh,!>aw 
di.mDnsions below 5 em. d~wr undor barkl18ve to be cut ~VI8"i and 
r"'jeeted. -IV trial and error, the exact points whe:re the d~ 
of the main stem. becomes less than 50 em. and 20 em.' diameter over 
bark has to bo oarked. Sinil.erlo' mal'k tha points in different 
branches, wht:,re tho _,diaIIe~r b(;c,Jm;iS loss than 50 em. and 20 em. 
dia.m.;;ltt:Jr over b..'lI'k. Cut the' main stem and the branches at 30 em. 
and 20 cm. d.o.b. W,.) have thera-fore separated the plywood which is 
by definition wood up-to 50 em. diruooter over bark, residual. timber 
of 30 CL1. to _ 20 ~cm. ,ovur -bc.rk, the -smJ.1..wood which is the wood !'rom 
20 em •. d,taIl'lCte:r over bark to 5 OIl. under bark. 

For th.;;l pl,ywood and ti:r.ilier all s,ections haw.' to be now cross 
cut at 2.5 nlttlr intervals. The last section may 'bcJ more than 2.5 
Iil:Jters, but naturl'.lly ]Xss than 5 Il'£lii<lrs. 

Each section is now to be JOOssured for voluIoo determination. 
The mcesureroont will consist of determining tho dia.Irster over-bark 
flM under bark at tbJ 'b!irQ ends of each section. on each end, two 
Ili3asurements have to be taken at right ang].cs. For each of' the 
sections, for the cull study, a l.&rge number of observations am 
m(.;asuraments have to be taken, details -of which are- tl:1ven below. 

In the matter for smll'Wood, corivenient sections have to be 
cut aM sil,lile under oo.rk diameter measurements ~ the mid pOint 
of the sections along with tb.eir length has' to be entered. 

Below are eXplained. the oodes that haw to be W1'1tton tor 
various infornntlons to fill up the voluIoo and cull study forms. 

Job No. 
Card design 
84por't. No.> 
SU~aport No. 
Cr~w L::sder 
S.Ho.-- of trees 

Sp2ciescode 
Tree portion 

Tree sect-ion 

Cohron NoS 

1.,.5, 
4-5 
6-1 
8 

,1l-1O 
"11-12 .,,-, 
"'lJo.1.5 
16 

To be tilled in tv the oUiee 
To be tUled in tv tha office 
To be filled in tv tha 'off10e 
To be filled in tv"tha offiee 
To 'be tUJ.ed in, tv the offiee 
Wr1 to s1. IlUI:lber as given in page 
.... ~';:"'Wi" manual. 
PJ;ease see .:.nooxure -2 
Main stem Code 1 
StliBCb'stem Code 2,3,4 ete. 
Se"ial:cy code for tbe sections 
hom 01 a.nwards 



lIolJII 
Utility 

~ 
19 

Length of the 20-22 
st}otion in om. 

Diameter meaBUre_ 
monts e. t the . 
sectioIl8(in cm.) 
at r' Ijbt flOileS 23-34 

a. D1emqter Q.a. 
i) First ",.",sure'- 23-25 

rent 
11) Second iooasure_ 

I::Cnt at right 
angles to, the 
first' ona. 26-28 

be DimwNr U -~. 
1) First mt::Etaure_ 

Qaecr1pt1on 

Sections upto 30 em. d.o. b. 
'3.Gsidual tiiDber 30 em. to. 20 em. d.o.-b. 
Srallwood 20 cm.-5 em. 

The. length of tho section will be 
the length of the bole from its 
"!l" end to the 0t.ll!>~ end. The 

.length will he re"surad upto an 
accuracy _ of _ 5 em. 

Tho mea;aurelOO!).t ot each of'diarootez. 
O.~. and diameter U.E. will he 
taken ~to_ the :nearest em. at the 
eoos o.f the section. Two IIY3asure:ments 
a. t right angles for each __ point has 
to he taken. 

&aStlreme'Ilt for U.B. ,wiJ.l- be 
~- S~ d1t'ectian as the one ';for O.B. 

lllIIlil 
1 

' 2 
3 

mont 29-31 ':' 

11) Second measure_. 
ment at ~ight 
angles. 32-34 

CUll study 55 

Rota and its .1OOEl._ 

sure""nts 3~5 
Type of rot ·36 

Bxam.1ne each section and see if 
there is 8.I\Y qai'eot. 
For no defect 
~qz; gef.,;ct present .(D.fect include. 
only Hollow or spongy heart, 

'."qracks, -,-twists, rots ana knots .in 
the sections) 

~) lkall}ine the aectio;u for rot. 
s.... if it is present. or 
abs'lJlt, Determine the cate_ 
gory if rot is pr_ and 
cotie as below 
Rot. 
II<> r.ot 
Fiwous rot 
Spongy rot 

o 

1 

o 
1 
2 
3 



MeasuretIK:lnt of 
rot 

Hollowness and 

57-45 

its position 
vis-a_vis rots. 46 

Hollowness 
absent in the 
rot 47-.52 

i) Dialll8t<r in 
Cms. 47-49 

11) L>ngtb in 50-52 
Cms. 
For scatter_ 
ed hollo'WIl8sS 
fallow instructi")DS 
_as gi V8n under 
IMoasurennnt :~ 

of rot' 

55 

:"J'lclos'S! t~'lB :' _)~~.8n portIori in a 
.~F" T.&nrule o;£.' .-: ,~'L1:],.]"e and take 
t.he following rBC£l:_re,TI.8nts 
in 

Measure longth in em. and 
O:1t.er : n cl:,lunm ~7_39 

i1) :\hl~\;'TT.. T,d:ith in em. an:! 
8 .. /-:,(;.:' !,n column 40-42 

ili) With the help of a stael 
wlrp. measure the depth of' 
ro", ~.n cm. and enter in 
CC):'_l.~J.n 4.3-45. 

If' there are more than one 
isola.t-od rots, add up the voluoo 
of the pockets, and find out the 
cube root end repeat the result 
in three pairs of columns. 
( Co].. 57,59,40,42,45 & 45 ) 

Examine the section for hollowness 
whether it is included in the rotten 
portion or not. Fill in the foJ.low­
wing codes 1"01' hollowness. 

Hollowness present inside the 
rotten portion. 

Hollowness pI'~sent but outside 
the rotten portion. 

If hollOwness is present but, is not 
contaim,;d with the rotten portion, 
then IOO-asurement of Hollowness 
will. be .'taken. 

Enter actual IJ):)asurerwnts in ClilS. 
Enter aatual rneasure03nts in ems. 

T ..-iat is that defect in wh.ioh tha 
fibre instead of straight ].ine 
occur in a. spiral. 
If present 
If absent 

1 

2 

1 
2 



Cracks & 
Shakes 

Bend 

Knots presence 

Kilots ~asure-
IOOnt 

No. of' sections 

D.B.a. (O.B.)· in 
cm. 

Before fo Iling 
height 

After felling 
up in m, 

54 

55 

56 

57-58 

59-60 

61..85 

64-65 

66-57 

Map sheet referenco 68 

Block reference (;9-70 

Grid reference 71-75 

Inventory deaign 74-75 

Watch the section :and enter the 
iollf'wing 

No defect 

_Sup shake 

Stax shake 

Cracks 

Axis of log does Dot deviate 

1 

2 

4 

Axis of log deviates froUl the -straight,' 
line at an all.glo less than 100 ' 2 

Axis deviates at an a.ngle more than, ioo 3 

More than one pronounced be:nd 
Examine the section and finct' aut. 'it 
there is a. -live or dead knot. 
i) If absent 1 

If prosent .. 

Mt;aaure th.: knot diameter in Om. 
and enter iP colu:inn. 
Count In.ll!ll.>or of sect.ions and €Ihter 

Measure the diarooter B.H. (O,B.) in 
em. and enter 

_sure the total standing height 
of the tree and enter. 

Measure in length .in .metre -afte:r 
felling, 
To be fiJ.led in by j;])c offico, 

The codes _ will be _setlO _ ,.as giVen, 
for Bl;)cks in Anne:xur~l. 
The' grid reference,. will' be .tbe 
similar to the ref" indicated againSt 
grirl ref. of~·-l. 
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A NUll x U R E -YIn 
~l!!W1llil 

Tho first Operation after receipt of the fiold_ foi"ms ~ is 
too editing of the dr.ta. Tho df'.tn opurat.ion consiSted of 

i) 

11) 

ill) 

iv) 

Me..nual chocking of the field forms 

Finalise-tion of. "t~, error list C9{~ctiDn :1n the 
field forns by c!'5lfUJn to c,olumn checking. 

Punching and verifieR tion of the data. 

Checking of the punched data with Electronic Computer. 

~...:.tLi~..t~. 
Thl) GL~lr.:Jl''''Lt.ion cat£!. (CD-02) was then processed for the 

fO""'llowing tcblo3 ,~_ 

i) S"teIilS by J.iameter classes (10 cn. classes) by species 

1i) Stems' by d~ter clnsses utility o1.asswisa 

i11) Stems per hoctara by d:!.anoter oleasos 

iv) EstiLF.tlon of stem by dia.r:lator and ut..i.lity classos 

v) Number of bamboos by species and'a.go classes. 

For nl1 the 1tbove tables only sound trues or barb:.os wora 
taken into c<)nsideb:;.tion. Porcvntr..go error 'calculnti_on'loffis 
tbne for the estitnted total IlUtlPer of stem of project aro~r. 

4SSAS5PJnt of goong stock. 

Steps involved. were tho f011owing. 

A} Galculetion of individual tree volume· from felled tree data. 

For e0Dput~ng the VQIUl:J;;;;t of intlividual trees, volume of each 
section was calcul''. '::;od by tho foll:)wing fortlUla. 

V = II (Dt + D~ ) _ Cull volwno 

Where Dl :: Diameter at the butt end and D2 dirunster at the small 
em of the log. 

a) Total wood Volume (O.B. v81UI:lO upto 5 em. diameter) 

b) U .B. volume upto 50 CI:l d.u.b. 

0) U.B. volum far 50 om, to 20 00. d.u.b. 

d) D.B. volur:Je from 20 en. to 5 om, d.o.b. 

B) g'OPstnmt1pp Of Genera' vo'mOfil AQ'l1!dioPS 
The above data obtained for oe.ch felled tree served as 

the starting poin~ for processing of volUIJe equations. Ji. series 
of 15 equations with different co:mb.inations 6£ D & H were tried 
far general V,01.une .:lquations out of which tho following types 
were selected b:..:ing IIl:)st sc.tisfaotory .in terms of tr' an:l S.s. 



V=a+t#g+cD 

V"'a +lil'1l +oH 

V=l:D~ 

For actual. "elected equation. fat" the total OJl. wood. vvl.. 
p:cywoo vol1lllll and pulpwood volUJll3 for dirferen t spec~" see 
table 8, 10 &. 12. No general volW:ll;:l equations were done for 
residual tiIilber. ~ , < 

ilitll t!le help of appropriate general. volUJl>3 eq'>at,l.ons. ruld 
substituting the values. of' H and D of the· saIr!ple- trees ~ (FOt'n;,.,~) 
the volULY3 of' each sample tree W.'J,S caJ.culp.twJ~ T'~S'O_l -Of.) C1:1_utad 

'W'ol1.1lws were thon used through f'. -suitablo C0Tr.l!?lter ;prO;7:-;. lT·c:} t,,) 
work out the looa;t voll.llOO equatlonl':!. 

A series of' 10 volmre eqUations \,."?r3 tried -ell:'> of _ wfl,ieh 
the selected equation types are given beJ ':',,- I ... 

a) _ V= a+U)~-tclI 

b) V=n+b!li-ff+i JD 
0) V = a _+cO2 

d) V = a +tD2 

For actual. local'voJ.une equations,for tot~f().B:-. wood' 
U.B. plywood, volume, _ for -vol'UIOO of _ wood -above :;0 -om, dia.mew.r 
under bark, for volume of wood from 50 Cillo to 20 em. d"J1.b. and 
for _llvood (O.B.) tables 9,1l,12 & 14 _ .be consuJ:te6. 

D) QalquJet100 of GrPl('p'l etpg1s:-

With. the appropriate local volume' equation &; the < nu~1»r-o:! 
stems, the growing stock could 00 estitnted by .reediD~, the -d~ta 
into the computer th;"ough a suitable prograll)Ill3. . 

a) 

b) 

c) 

d) 

G) 

t) 

g) 

Total 'l.B, growing stock upto 5 em. (d"u,bo7 of all 
species ( See Table 15 a) 

Total plywaoo. upto sq em. D.U.B. for species suitable .car: 
""nearing ( See Table 15b) 

Total woo upto 50 em., D.U.B .. for ,all speo1es"eltCept 
t.hoE suitable for 'VeIlf"'l"ing, 

Total U.B.·~ volume from~:to 20 cm-d:is1lieliltr 
for species suitable for pulping, 

Total U.B. wood. volume from 30 em. to 20 em, dianeter 
for all species excepting thooe s1rl:table for pnlp!Ds •. 

Tot~ O.B. v~l~ of wood 20 elD. d.u.b .. :to 5 em. d.u.:h.­
for specie. sultable for pulp1llg. 

Total O.B.' volume of wOOd' 20 em.;: d.u.b., to, 5 em :d..n.-b.~ for 
all species excepting those "niMble i'o>:,c pulping 
(See Table 15 e) 



By definition, residualxtimoor is the U .. B. volurre of wood 
upto 50 om. d.u.b, of all species other than those used for venee­
ring + 50 to 20 cm. d.u"b, of all species other than those use 
for pulpmg, The gr'owing stock of residual timber is therefore 
est_ted by add:!ng the figure obta:!ned under (0) and <e) 
(See TahlG 15 d ) 

Similarly pulpwood has"'b;;~n daf:!ned as 'it;'!!';' wood vo~ume 
from 30 em. d.u.b, to 5 em. dou.b, for species suitable for 
)ulp:!ng. Jl.ddition of figure obtained in (d) + (t) would have 
solved the problem but for the fact the figure in (1') arc over 
bark and therofore need conversion to ul'b. voJ.Ull)3. Overall 
bark percc::ntnge 'Wf'.S found to b3 15('1$ ( for method , see next para) -
and the pUlpwood volum;;J was 8sti.m9.ted~ (Table 15 c ) 

ThG ooh,:v:L,U!' :.If bRrk percentage was stud.ied by calculating 
bark porcBntage by the following formula 1-

Bar!t percentage ::: HV T 100 
TV 

'Whore BV = bark volUllJOl ( vo~ of tree o,b. (-) volilrll.e of u.,b..,. 
TV = VOluIlkl of th03 sa.ne' trGe o. b. 

From the felled troe data, the following bark percentages 
uf diffoTi;nt log 8iz';:'8 of seleotod spuoios were oaloUlated. 

Amaore wallichil 
AiL:"1.nthus grandis 
Miohelle Spp,. 
Duaoong3. spucies 
Eydie. caJ~l('i:r..e 
Salmalla r:r.12bn~icu. 

Over E'.ll bark pc;,:' :Gntage 

A.v. bark% for 
dia.50 em.o. b. and 

10.06 
14.50 

9.96 
15.01 
9.28 
9.58 

&.v._ barl(t. for din. 
30-20 om. Ott 1>. logs 

l.2.85 
10• 05 
14.41 
20.77 
1~.09 
16,50 

The mid valueS of 50 cm. and up and 50-20 Otlo o. b" logs 
W8re. found. to be 55 em. and 25 em. respectively. To study the 
trend of bark percente,ge ror varying values ofd1ametcr, a 
graph was dralm with the mid val.ues in the abscissa and over 
all bf.-rk percentages in t~ ordina:te.. By extending the graph 
the oo.rk percent~'_ge for ~o em. to 5 em., d.a.b. for pulpwocx:l 
speoies was read out as . ~.S%. This val'l.UOO was used to convert 
thiJ ovor bark volum.; ·of pUlP~~od :to unilerbark v_o ... ~. 

F) Een+et1on dFta 

The growing _'S_tock for plentation can bro~4iy by classified 
under three distinct heads namely -

;.) Upto yotJ' 1965 b)' From ].966, j;o 1967 0) h~ 1968 j;o '70 -

Th9 proe6ssinS of the dat.a_. was· oarried .Q'l!.t, OD_ sirnller lines B.S 

descril:xx:' sbove. 
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