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JUMMARY

The introdaclory r-ragfa-Ns give o genor | degeription of
pulp ond naper indaatey -nl {ty cetlulosic r wn.teri 1 enngrap~
tion petterm, Anmi-] pro Niction of writing nl printing p-per in
Indi- 45 Oc7 million tomrney for wheh the » 1n cellulosic rrw
matoricl g bamboo congtituting 70 percont of tet-1 eongumpting,
History ad qromth of the indagtry {8 Indi- hrp beeon tr-ced, The
first pwor will wrs st rted ir 913 Th forests of 1,4i-, their
growing stnock A4 increment, -~nd4 the n-niade foregts h-ve been
degeribed to give -a indic-tion of cemposition nRd regources
petenti-l, Indi-g¢' forest »re~ Oxtonds over 715 millinn hect-res
of which coniferous forest is only »bout & milifon hoctarrs, The
qrowing ste . in the exploit-hl forest i ~bott 200 million otm,
LAd the net imcrenent §s 26 65 million cum  About 0.26 millinn
Jectares of plaat tions of pvipwood srecies h ve been cre-ted,
Ceomauics of b adoo 8t h rdwoois h-ve been discrssed, vill
delivery cost of b-mboe is ~bunt b, 130/= per tonme whill for
hrrdwneds Lt is -boutts, T5/= per tanna, A0 -ceount h o heeon
giver of Lhe reqe-rehes 00 to -gcert in techmic 1 oit bility
of h-riwwo4s form hing ralp ~Bd payere V la - ble 1nform tion an
fibre mofrheloyy, cheaic 1 -8d physic:-1 ch-¢ cteri stics ote, -d
palping Dehavinir of ~ Large mmher of tropie-l speciee h-ve heom

Anova from thege wnrk, D eurrging remlty from the mmipirg nd




paper making tegly c rried aut with tmse egpocits both fa
1aborstory scrle and in pilet pl-at geple lod to intmduction
of thege ppecies for p~per m-king by enterprising milly,
Informstionr h-ve beem fumishe' on Lhe pulping of wirxed
tropieal h-rdwois by goven pepor mill in INdia Theot milly
ee® nixed h-rdwo? pulp in v-rying proportion in the peper
furnish 10 pduixtare with long fidre pulp, TRe prretien)
oexporionce h-ve brought o1t v, dous problems which h.va been

dgtigeed NMifialties encountored by m-ny mills in nging

trepic~) N-rdwoodg for n-king pulp h-ve beem indic-ted,
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1. le The m- in wnuter of cellulosie r-w m ters | far relp -nd
yrper {ndigt vy hog Dern wnd of eoniforusg spocices nf qymmagre
(commonly kmnow se wftwad) In L temper 1o cantrits nhere. o

in In44- b-mhaos ernetitutie tte prineir 1 rwm-tenn-1l, Conjfrr:
aNd Damhoog =re [ wvouired by the tndietry bec ueom of their tibre
choracterigtics, ‘Nwever, Jarendsncre or t'ig limited conrer of
raw m teri -1 uuitor an Limiliag the ic-ation v ind stey te
esrtein yolected ~ren,  Kapid exprasion of mulp a4 p-per indtstry
Qring the 1 -st fow dierdeg h-g put inere -sing presaire an Lhoge
teadi tionn] goipceg of ccllulosic rrwm-teri-l ;1) over the world
regulting in the se-rch for new r.wm teri-l, Rest-reh tg ¢ rried
on to davelop the pnlpiny nrocesses -~ one of the mnst fanert -at
recoant developments Mg beena the stendily incre-sing use of weoed
of beoyd 1esved spocies of ~agacoptms (2omwon. y ¢crlled h-rdwdy)
for paln «ncl pper mEing the widening th r-w m-tori-]l h-o0o of
the indistry, TRhis ha; Mlped ROt only th avercome the nrebiem
of shortrge of r-w metorirl ut -lgn introNed floxibility im

tm clolce of loc tion whiech ig of gre.t <ignifice ned in the
davelopuen’ of indigtry, The vercent-ge nf bro.d Jeo-ved gpeel @g
in the m-nuf ctaire ot relp h g gomc np In 1ot ] countriey

of tine wrld,

le 2o Even in countyi « whieh re rich (o contifery the b @
le~ved gneci -« h vem- 3¢ n inr in pal . nd o ger indastry,
wever it will bc farort At in mention Bere 1h L the gtllfc-tionm

of hrrdwnd h-; yerer lly been confine to temyor *e bro 4 ie-ved



sp®ci”s. The sme trevic-| b-rdwool aMch b o found extengive

i@ 1 voper w-sine 1 me lyytuee  ssedd tad Pulp nd lrper
Malls st Barmie, Tren,n |, vr: the pion-er an m-king p-por from
Bee-lyptus 10 1978, s nee Luon a Py oiLwr aillsg 1n Mgtr -

sad Lt~ a liTnted cri®at 1m cthrr coincriey hove been using diffe~
rent speecr s of e lypta: ‘srmbiny writing «nd printing p-pers,
Nrall prper Bl newsy rinl, 'n pecent ye.ry Mbierwnod Rac heen
weged for prpor mmi ~ture, pram “ily 1n Japen, J:p-n heg ~leo
been uwgtng v.pious niner haviwmnd species tof pulpe. However the
}arye rognarceg of h-rdwood n the aerld in the tropic:l .nd
St foresl. h Ve act . aen Given -de-wate .ttention for
proermsiong L bor tor: leats h se hoen - rriod aul ta determine
the rolping @~litjrea n -~ l-rqge wanher of tropic-) h-rdwood gpo=
e1ne by v-rlous nmercqeg rd mony of theqe species h-ve heen
fount guit-hle orm muf ctoPe nf owiln N4 paper of degir-ble strangth
rnd oLMRP ehar-ctoriaticn, The phove remilts h ve not heen of
wich pr-etic-l sve ¢ cou)” mm-lly be cxpocted, porhaps,bec-u el
of the peaili.r ch r cter J the trepic | rad gabtropic-1 forests
where ugially  lirge namisr ol cpocieg 0zcalf AN cloge mixtare,
Itis apeconomir t0 ... » fow seiected gpecies for utilis-tion
for ~ preti@l - rrerpose, dined pulping of these specics together
apposte to be » nr etic-) mlution unier the ciraimst -Reepe

1«\ The | pev inpgt=y in Indi. datey Bk th 1832 when the
firgt vaper ajll o - est DIjzhed in wegqt Resy I, ™M« w-g lollomd
by settirgur ~f at™er 1 1l'g  Theet ¢ riy vontires 2 «0d w-gte
PoBePy. Fogs, J1 € @€Mtin 6L g ¢ boew celialesie r-w
astOPy ie B s’ : i ter fart.mge af t ¢ Por gt Wegsr teh

[aekitr P 6 A Tum Clr ) Y wbov e f:.rst 1€ DY  p-feP
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mil]l in Ingi- in 1012 At pragent 1t ic tre m-in gource nf ece)lo-
losic rawm-teri -1 for tie 1nduetry in thic onuntry, The nregent
prttem of use of cellulosgic rw c-teri 1 v the inustev jg
Jamboo 70 ~ercemt, h rdwoo-is 13 pereent, gr.sse. 5 percent nd
rgrictltar- 1 w-go etcg 0 percent, [here »re 50 Puip -nd P-per
Millsg in INdL: with » totel insgt:Vle’ ¢ p city of 0.8 million
tonnes, The ramir]l prodwcijon is 0.7 million tonneg whieh {n-
cludes printing -nd writing r -pers, p. cking 'nd wrappilon prrory,
paperhonrdg nd gpeci lity p-pers, T[his, however, excludes dis-
solving pulp, News.rint ,nd str.w nd mill hon~rds 1.rodiced to
the extent of 58,000 tonnes, 31,000 tonnes »nd TO,000 tonney
veal regpectively. 1In I8di-~ the psper mills mostly m-ke their
owm pulp, The gize of the mills v-ry from 70,0xx, to 500 tonnes,
There pre 19 millg with ~-nmu -1 ¢ ,city nvor jJ0,(x tonnes -nd

the rest ~re gmrller millg,

AVALLBTLITY_
N S W rre ;11 pw.re th-t to deter-in~ the technicrl and

ecomomic-i suit,b1lity of + v warteri-i for -ny industri-1
parpose iig sugt-ined v-il-bility in - degired ursntity hog to
De sscert-in~t, Therefore, . atudy nf tis farests of Indi.:

wou ld be .ppropri te st thie g.:008e The forest -re. Sendn

oever b pre; of hout TS5 millt . lect-rg rlhie -hout 73% of
country's tot 1 1 rd .re-, Sec coa of tte v oried phreje-l fe.-
tureg of the crartry, v ricug forest Lyreec nerr r!d one c-n eome
sePOss 2Imo<t 11 tyreq 0f forest ferom temrr te in trorice-l,
gxteer clim tic furest typrs recegicedl  rel Tropicr-i wel Over-
yreewr, Tropic. ] stal evergreer, Trpagic | mofel Jerinne

Trepic | dry '®ci una ;, Litter | ,n? gwrip, tropio-d t ho rm,




fropic-1 dry everqre~r, Troric | W0ist 8vergreen, T“popic 1wl
le,ved hill, oLl fine, iount- - wet tanpe . te, thm-1-y n
moist temrel te, Mim. lry-n dry temer:-te, Sub-alpine, ‘of«t

Alpine -nd ry-Alrihe,

N The ooniferoue forrst o f tie oountry ich is cenfined

to the hiyher elv-tion of the iim-J1-y-s cover only -hout 4 million
hectrres constituting ;bout 6%V of the tot-1 forest gprep, The
nore import.rt specirs ;re Cedrug leod-r«, Pinug roxburobi,

Pimusg excols,, _inug kh-sy , Pice- morind~ »nd dhies Pindmw .

The s¢ conifers constitnie -n import-nt scurce of lony fibre
r-wm-teei 1 for paer indagtry, However, -s yet, he to un-
suit:ble infr-strmictnre nd hicl cost of extr ctior 1t h s not
heen possible Lo utilise this sorce of r wm.teri ! bv the
pulp (0d DAL iR sty VoTiowe mO-sures h:-ve heen t.ken to
improve the system of tropnaport - tion nd thereby rednce the
extrrction cost -nd ' i, expected th-t in ne;r lutuve thig
vilu-ble r-wm. teri 1 would he nitliced {or vipnutf-cture of
anlity proorg,

%3 The bro-@ Ye ved sreciesy 0f tne ecuntry ocaapy -bout
71 million hectsres ;Ndmost ef this 1cof troplic.]l »n?! semi=
tropirs) noture, Althonch there -re some species 1ike ghore -
robisty which ~re of ; greg-rioue n-ture, m:jority of the crou
le ved forests cont-ir ~ 1 rce nurher of speci s growing in
close - ecooct  ti 0, "he¢ most import-nt hpo-d 1e-ved timher

spcedes -re lecton gr n'is shorc robust:, Dipteroc-rrug Srns,

-

—— .

Pterc rus 4 lberciofdey, Pteroc: fri« m sapium -nd L-gerstroemi-

g P

J meeolply, Al! the hore gqrecics yield timber vhieh ;re uced
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for verinoe nuryn ey, Import-nt from nec-frnce NP v-lone rre

Teeton- gr rdis which ncarre aver a afre- of :dont @ million

hect-reg ~nd $hre~ robusip which ceverse 9 ~re- of -bout 10
million hrert-rec, Apn t from these v lu -bhle timbor yielding
speciesg t ar2 . re puncrmie otheP gpecics JroviAna 1n thege
forests which -t presert 4o ot b ve mmuch tinher v Jue rad
rregently find uge mocly -5 fuelwnd,
a4 Jt is estim ted t>-t tihe o ploitshle forest of this
country extands ovar ~hout O mnillion hect-rey -nd the growing
stock thereof ;¢ skout 208 millicrn ateme The net irerement
from t'ig forest h-g heen ¢ feul ted to be tout 26,65 million
ei.me after dedrcting nrtu 2l losse s,

The tot:1l prdiaction of vond {n the conntry ig -bont
A, 6 million si.me which i« 1egs thrn the net irerement of
the expisd®-hle forestg, nt of this, fuelwocd constitutes
149, million cuem, Mosgt of the ood groduction tx from hro-d
lerved epecies, It woulc he szeea [rom the :hove th-t - 1:rge
rroportion of wod production fgutiliced s fuel which is
recogriised s one of the lowesl fom of wood v «e, Ap-rt from
the rhove -unntity o' fuel.0od which comes from recovrded sou ree
AR spprecisbie cannt. .ty of fielwood is lso >xtr-cted from
unrecordéed sou reeq,
2 b Mrth . view to find 6.t -v.11-hle qarplus wod in the
ecountry for exp nsinu o! furect b sed tndistrice p rrojeet
crlled Pre=inv-gtment Survey 2f loregt t€sivreee h-g hean
storted in C6F. Thie project h < com 1lete Jurvev o er cer
t-4n foregt »rer in the country, Tt h, g hecn -geert:ined thrt

in » tmpic ! mive! lsciunusg frregt an Centr-i1 Tnli - the croving
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stok sver 2.0l miiiten hect ves {5 13 millior ciome Qlving ¢
rver-ge ».n volume ~{ €1 .. per hect rvea, 1. diftijon te t1e
wood regnurces s hove - gie-ble wantity of h.;mben seemr {0
thyis aPfep, The extenal nf bmbon tg over N, 8 millinn Met po ne
the estim-ted mnugl growth ig 0,866 million tonnes. Simil-rly
in the evergresn .nd wolst troric | nfred for-st in Suthern
Indi- the growing sinrek over -n n1e- of O DG AMil'10r heet.pey
h~s heoen found to he 1Y) millior cuens The ver ge ne-n growing
stock ¢ leni-teg ta 20N @eme [PF Mrctare, Thege foragty -lee
eomnt-in n eqtim ted J,2 millin tnnneg of h mhon -0d S midlion
tonnes of reeds,

M-ny of the qrecice ncearine in three forergte ro v lue
fop thei: 1s¢ in inustries 1ike nlvwnod, ven~ur, fumitsre,
sleeners, p ckic huves, 7 tehee ate, The qirvey R o geert 1 nod
the -v-11,bility 9f 5w loue N leo Lhe nead of wnad -pd Livnher
for ot her pu poses.  (hey h-ve 1ndir ted th t fler ¢eting LPege
dea-nds ~nd excluding the tene ot tors of non-commerel -1 sreel o,
the pulp wond -v.il-nle frem thege re. would he  hout DN =hieh
e indicrtive of the potenti-) gnurce of -v il- 10 h-rdwni fo-
raljing fron the conniry's forests, Thege studire re ¢ nt i pe od
in other ~re.g Ad inform tior -bout thee* farectg -re ewperted to
i av-ila~ble in Aue counrae,

It is necrse-ry to rentior thepe tht the creciee rrmiring
irn theee forPests re - ny -rd they gro- =a.tly in -p intis to
mi xtu re, In the sirvey of Centr-1 Jnai-r Forfel o mert neAd
bove the yro sy stork 16 commaged of Lot J0) enceiry of wheb

'3 gnecicsy riohe up iwr=thiri of tot-1 velime, The Mok st ncorr ace
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trop L« & monss 1 o s spfire je 1alia S mintire, of
whdeh @ i e regéct o cemaer. | jeyari-pee,

e & A U feoa b e 0 G dopr L e te wy witree a! puln-

Wady ! rye Bxiart T sa e e g0 4 n cpe beiog o epr Led 3o LPe
COUMPY Wi i W1 QUroviIA | vi'peedt anscieg, Dotk indigoneuy

rad 0vetie 11 mox 't .6 Mmitiicn Pheet.ros h-ve Doem
plemtod 24 sath v rare @i Jr wtng eroctry A 4t 19 pl aned
e ~d4 8048 4. W) W etaice @ R yr . |a cre-tiny weh n-n-
Nrde fore;tgsug i)y mmrc (ti e tyg recaried to.  The .vor-ge
yletd 1 ~vwlpwir P~ wer nl n* Liens A ik growine gpeeioy
Lo 0stin ted to B> It @ tOrm s 20T B L -re peP y*-or -5 2§ inal
1c8 enpery r2r Meelve por y*.p Trem pl-0L tiong of b, wbse, On-
Ontr-ted pl ot tirrgs #t* gichk Moh yrai. wouid reduce the pro=
Metie 0t dolirery erat of wlipmat « well -5 en h)r pew
illq te D¢ 90t ur ik lec-tisng mth desir Ple anfr- st ruecture,

h W Plection A1 r . wr seri . for n 1rAdiclev 1y highly in=
fludBees Ny Lte Oeonwmric &+ v b1 Diltivg Ap.rt from the A ™
R6gs o1 the gmve ¢l wminpniy fros tne mill, the infr-gtmctare
vhaeh @ y anel.® v-tee- of topr .8, mc % a' tyre of Lr asport
fretdita-g, Y e v@gatiorn *te, - leo Aftamane the delivery

oo s, e st itiam athe- jrNgtricr AP Lhe ¢ Pow e Lo
Pl fs o chsa kst ki f o ctop ar foiemining ¢orposl el

@I DYy Ware? Lhve wlame 0 1 . m teris Al their

P .ytw ~ in glar.ce .o Tieet .ve apq.,




% foft: ily <hen LW gipeq of Lhe Biile woce gm-1] LMoy
were loe 108 ug-l)y ne-? Lthe ¢.. momiticn ernirey, Wtih the
inere-o@ i i 91 @, prefrrence s ta jagc Lo the millyg pe-0
the soirer ol F . am-lepf |, rmwever, s Dmhna vield cep wpit
-Pea tg k8 ty M g tn e enl)0cted from 1 rge extont of .,
The vep ge ‘tstm-e of tr-amert 6!/ P.w ,tOfr i th feed - DO
ters » day 111l w2l be WW wmilrs ni 1n enme ¢ ste CVOn mere,
i hic nre@as<Pily trep~-a0q the ertr ¢2inn enst, Mty ¢ (egore
trat f.gtar which b g contribmited stomifac ntly tn - Pl §n
ontreetinn cnst oft mhea 1, the p tare nf @iting, $Sliviel-
tWwrelly Deabmo h.s ‘o he ramevel on s0leclir® ¢ clem L eh aingle
bralnn h-? {~ Do g@lerten i @t (rem  ePragr ol . Lua., -nd
e-rPied to tin A- Prat Ml m s ily, The mili ®Witvery enet of
D mboo v rieg i - gre-t extent nrin rily ‘ef te  widely v -ryleg
dist ne® of forest *roa "ili, lowev.r, - cost of e 1N/= per
toane st t etrry w:l ! rot be uncommen, epetitive dem ad bv
different milly, -3 woil .o by ~thcre 2g@is on thig liniied r w
matept 'l js con.pibniinyg Lo -~ ciee 3r rTiCE,

In ¢-«® 0 ' rusendy Lie wiume utetom nep anit rres
13 moac, the feliyno nd cvtr etien e cimilar 0 econcente ted,
1e-d is o r tively lece, L ordwoo? extr clior -leo ‘1lows
meeh-Big-tion, Thee® vaul ' cectll an - lageor onet of tYis Fr.w
m-teri-l, Hirther t € coapetion for titg r wm-ter) | jig legy,
Althon b uniih ™ <r teco b .ad Louhon, it tdwod e rrol e extr Cted
by (lo ting, vtie' 1s - che.per made of tr-nsnort, t™s f etne is
not of amreh c1gritf.ic ace an Tpdi wl'ere ] .nd tr nyort in thege
cP@~g i eoYiCc e M et o st ¢ v fl-0le to p per mil)y

st shout b, 75 1 er tonnc, .t ¢ lail -tinr s madde in tle Ppe=
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B jr 220 Jo iiar rd', NG rer ma in RATN Jee Livr 1] )
b0 a-pitly of & %l 2 ' af v ] 'ie wet je extr eted
sO5 ., 21y, This, ™otver, drelides war fur 6ther ir glry ' rupe
Prosly adceh ¢ a ,ffer Lo 1 v Mghe® enqt Lhe PP Agl’ e o-r ire

ee st of ruipere 4

i port fres ibe f et L. L ATlwnn 5 -r® Bat 4 pted Lo\ Loy
teragrert tior nd '€ not Vil -ble am reve gt mas {0 1 pee come
gel ;re - 0ther € ¢clapy =l 1 -ve o 1T r Ajil worred thetr aoe

in pelpirg ve tieir k rmes:, Jefce tmetevr, 4+ colonr, ebrnje-l
ormposilion, teh perecnt o2 af cxtr giives o) here -1l their
short -nt p,rge fibre., “r det-mining, v techeie-l it . biltty
of » wond g ech <« 44 msh orn 41y la @1ty « U he geert. iped
wor by peinde fibre tanct:, £° = j'th s lrpll INMARrey, Tumer

width n: ipteingic fibe. ,teeugth (o -scert r the te-lwie-d

it bility foPp m k'R @i, g% a@RLli e h ve been wihing »1Lh the

v:ricac tropd 1 - rdwa’s dn Y e ent crur. 110y V-Ju-ble {n-
fo ragtior o1 o wiovy, "~ wnilcal eliarpcterat,es ete, -ne
pulrirg behrvigue +f difierart Lmiic | h-rfweo 3 B ve beor brown
frem work ~sen. olheis of Pelery Wil tropic ] h-Wede'e of tirfe-,
of torio s V- wdii tiarteer teurie-]l Ryrdwood . of | Mlicpine
M tome,, L7 N1col & A th Twentvoar parlwonde of pliliprire, of
Tauoleng witl: seveniesr « acdwo ., gad 0! J cherrn -rd P-vkirgon

“Srth2ich trorie ' hirdwods 0t Centr-l meric~ Ir TRy Inve oty
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g-tinng on the it pility of P rdmeod grecies o puiping ot vied
io P, in the Foreet Neps reh IRotitare, tore = wrs Infty Y1y
¢ rried ap Infivi-vw -1 epecicg up - | berelery cerle, Frevim-te
ehomte-lmolvats of the wo's -€re @ A0 al thefr fitre dimeagiens
were feterm red, The wir ‘g wore teoted Lg -gqeert R the arifty
Ad yield af ralp, Sever | dicestione by the WMif 10 procegy wo re
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