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Introduction 

Fbrestry in the tropics is changing both in orientation and focus. To
 n exLent, this is due to the interest world-wide in the tropical forest

ad concrn or the futL..e survival of these forests. TropicM forest have

Suddenly beomme 
 the tOas of attention of the world scientifio p~Inunity,
Just as the tMdle East oil becam a centre of focus of the world sometimeback for very different reasons. Tropical forests have suddenly beom
'universal* pr 
rty whereby their continued survival has suddenlybecm e the concern of the whole world. Meetings have been held (Dickermmn 41978j and resolutions passed (Anon, 1981a), yet the tropical forests contine
 
to diappear at an alarming rate.
 

The tropical rain forest is undoubtedly one of the noet xnplex ecoaytemin the world. Althouh mich has beer studied of this ecosystem, there still
is a dearth of infoaiton on the dynamics and inter-relationships that exitts
within it. Wran ifterference tIth the ecosystem is widesprea and t&
reslting impact an its proirtivity, sustainabiiity and viability is not yet
fully .mder~tood. Yet Man profenae to "managing this valuable and mnwbereOurce and tUe success of this *mnagemento will determine the future of the 
resoeue. 

The met serious problem facing forestry in the tropical region, as in
mny other regions of the world, is unkbobtedly the oxtr.iwly rapid 
rate offorest depletion. rbe tropical forest is fast. ,isappe.aring irom the face ofthis global sven before Man cati properly unl*orstarm. the functions ant roles
of the myriad of biological sixcies, 
includix the trees themselves, _n thisecosystem. Over 5 million hectarcs (ha) of tropical forests have been lost annuallyover the past 20 years or so in he varioxs Asian countries (Table 1). From1952 to 1975 the area of hi',h frIst ,trq,*. fran about 48% of the tropical
Asian land area to about 28%.
 

Table 1: "'stipt'. of Tropical Iain irorest(Ao i ~taes.......


Total lan,! area 
 195 (1) 1975 (2)
i~Pc'ai t11 or I 11 h l'ores Area 1xi 

part within tsopicq) ...... i 
BkJrma 47. 
 ". 0Cambodia 17., ii. 6.0

India 
 17 :. .... 
 ,,..A
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Indonesia 190. 122. 90.6
 
Laos 
 24. 	 14.6 5.
 
palaysia 33.2 26.5 21.
 
Papua-NewGuinea 48.0 N.A. 33.0
 
Philipines 30. 
 17. 	 10.
 
Sri Lanka 	 6.3 
 3.5 	 0.3

Thailand 52. 	 32.4 10.
Vietnm 	 32.8 13.5 	 6. 

Sources 
(1) 	 Aia-P cific Forestry Comission, Singapore, Dec. 1952
 

IN)/APFC - 52/32, 33 etc.
 

(2) 	 Tropical Frest Ecosystem, Natural Resources Research, 
U SM/UEP/FAO 1978. 

This 	rapid Cipletion is a cuae of ccern as much to the developed
timber-Conming outries of the world as to the titber-exporting tyintries
themselves. Of the countries listed in Table I, only urma, papja-New Ginea,Indonesia, Malaysia and P;ilippinee remain =mjor timber exporting countries.

Malaysia is exected 
to be out of the runing within 20 years together with
the Philirines, leaving Indonesia, Burma and Papua-New Guinea as the timbersppliers for our children, but for how mxh longer? This is thus not a
local problem but a universal one that requires attention from all countries.

Various fora have been organised to discuss this and solutions have

suggested, but to date the problem still looms 

been
 
dangeLously and ominously over

the Countries ermd. A definite oumitment is thus urgently necessary to
 
sm this ecOsystem from total extinction.
 

Effective wntagement is definitely one way in which the tropical forests
could be maintained and even developed through time. Hwever, management

requires adequate, reliable an 
 up-to-date infortion and knowledge. Coqared toresearch into agriculture, the amomt of money spent on research in tropical

forestry is extremely sll. There is definitely a need to accelerate research
 
on tropical forestry.. This has been reooqnised by many countries and many

organisatiCs but the capacity for research 
 in producer countries is generally

lacking.
 

Malaysia and Its Forest Tbday 

The Coutry 

Malaysia is often described as one of the more successful of the developing
countries. There is a l.k or total absence of moat of the dour problem ofufdier-developent, such as near-stagnant living standards and sky-rocketing
internal inflation. Our economy has been characterised by a combination of
of a reasonably high growth rate ((2P went up by 6-7% y'_ar[5y in 1970s), anacceptable internal price stAbility ar a stable exttrn.d bal ince of trade.
Industrial output has ,Ir(mn annually by 11-12-%in rcent y,2ir, .Jn
has replacecd the primary prodice .'c.tor (tr.ditioinl~ly tje Ltrqest sectrx) s
the leader in eroncmij.- growth. 
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Forestry and the TinberTTndsr_ 

Forestry's impoctance in the national eoonomy 11-s in its generation of 
ine and employment. There are over 8.1 million ha of forests in Peninsular 

Malaysia of which 2.83 millio- ha will eventually go to agriculture and 4.1 
million ha of the remaining 5.3 million ha will be managed as productive 
forests. These forests provide the raw materials vital to the graing 
wood processing indutry. Highly export-oriented, the timer industry for 
the post decade has contributed annually m 12% to Malaysia's expo earnings, 
Production of sawlogs increased from 19.1 million cubic meters (cu. a.) in
 
1975 Wo 28.2 million cu. m. in 1978 but dropped to 26.7 million cu. m. in

1979. Sawn timber production has increased from 3.8 million cu. . in 1975
 
to 5.2 million a. m. in 1979. Of the 5.3 million 
cu. a., 4.7 million cu. 
a. *as produced in Peninsular Malaysia (Anon, 1979a). The progres in thedevelopment of the manufacturing sector of the forest industries can be
 
depicted in three ways: capacity expansion modernization through increased

Nedwzization; and, increased efficiency in production.
 

It must be remeTbered that whilst the timber iuintry is an ipicwtmt

cointributor, unlikely to reamin one the nat1Az's
it is as of major indugstris
for long, in view o& the diminIshing forest resources. The diminution of

forested land has been a perennip.i source of concern to the forestry

authorities. Accelerated land development programmes of the last decade have

succeeded in expanding agricultural output but at the expense of fcretry

activities. Over 127,000 
ha of forest lands were lost to land development

from 1976 to 1979 (Anon 1978a). It w largely due to uncoordinated land use

planning of past years in which much of the regenerated forests in Forest

Plserves wre excised in favour of agriculture. Further, large areas of

unexploited forest lands were subject to immediate onversion, giving very

little opportunity for thorough logging.
 

In the face of increasing pressure for forest land, the Forestry

Department, Peninsular Malaysia drew Lip long-term plans 
for establishing a
 
permanent foreat estate Peninsular-wide over an area of 5,3 million ha chosen

basically frem residual land determined unsuitable for other land use. This
Permanent Forest Estate (PFE) concet will hopefully guarantee the stability

of the forest base.
 

In the field of timber utilization, the. main characteristic is the large
Percentage of wajtage, both in the forest and in the processing industries.
It is estimated that the average available wastes, excludinj sawdust, generated
by forest industries in Peninsular Malaysia amounts to over 6 million cu. m. 
per year. In addition to this, a considerable qu.tity of forest residues is
available from land clearance for agriculture. Because the timber industry
is mainly exported-oriented, the species of timbers that are exported are
also not processed by the local tipter industries, and consequently are not
available even for local onsuption. There is a trcmrkndus potential for
secondary and tertiary timber industries ar there is also an urgent need tw 
do research on more complete utilisation of tirber. 
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Malaysia remains as one of the few countries in the tropical world that has
 
truly attempted managing the natural tropical forest. The effectiveness of
 
Malaysia's attempt is clearly illustrated by the success of the Malayan

Uniform System (MUS) in lowland forests. However, with the conversion of
 
lowland forests to agriculture and the location of the Permanent rbrest
 
Estate (PFE) on more rugged hilly terrain, the efficacy and applicability of
 
the MUS has beeni found lacking. Thus Malaysian scientists have to return to
 
the drawing board in an attempt to devise an effective silvicultural system
 
for these forests.
 

Tv.National Forest Policy 

Peculiar to the Constit .ition of Malaysia is the division of legislative

power between the FederI Parliament and the State Legislative Assemblies,

wherein the power concerning matters which have directed influence on land
 
use, such as forestry, are placed under the direct control of the State
 
Goverrments. Thus by Constitution, the role of the federal governwnt is toguide and advise State Govrninnts on the management of land. The Director-

General of 
Forestry, Peninsular Malaysia provides the State Governments with
technical advice (via the State Directors of Forestry) on the management of
their forest resources and coordinates the efforts of the States as feedback

for a review by the forest planners on a national scale.
 

The National Forest Policy, in addition to the traditional declaration

of dedicating sufficient forest lands as the Permanent Forest Estate for
conservation and economic production, places importance n the developnent of
amenity forests for recreational as well as for educational and scientific
 
uses 
 (Anon 1979 b).. Several other declarations have been mad- pertaining

sound management of the forest estate, maximum econoic utilization of the

to
 

forest, and foetering public consciousness of forestry affairs. Due e "ass
is We m the importance of forest rehabilitation, development of forestry

staff aMid cooperation with other land-tise agencies for optimum resource utilisation,
Thus it. provides for a systems approach to national land resource developaent. 

•The National Forest Policy was accepted by the National Forestry Counil
and subsequently approved by the National Land Council on 31st April, 1978.
This policy has been presented to the State Governments and now awaits

ratification (Anon, 1979b). This is indeed a significant step in the 
developmert of forestry in Malaysia.
 

Forestry Research inMalaysia 

Historic Persoective 

Forestry research in Malaysia is primarily carried out at the Forest

Research Institute (F.R.I.), Kepong but smaller research set-ups exist both

in Sarawak and Sabah. :e F.R.[. Keponq is
a division of the Forestry Department,
 



Peninsular Malaysia while the set-ups in Sabah and Sarawak are units of the
 
respective State Forestry Departments. The universities carry out some
 
research particularly on the inore basic fields.
 

Forest research began under the British Colonial Administration. The
 
British had a vested interest in converting its newly aoquired colonies frcw
 
economic liabilities to econcmic assets. Within the colonial frark,
 
forestry research followed a well-defined and easily understood course,
 
which may be characterized as follows:
 

Inventory 

Having come into possession of a land of incredible diversity in natural 
resources, the first priority was to inventory, describe and quantify the
 
plant, animal and mineral resources of the country and to systematically

docment their economic usage as foods, fibres, drugs, construction materials,

manufacturing materials, etc. The first Forest . ,earch Officer was appointed

in 1918 but the phase of inventory was begun much earlier, first by scientist
 
based at Calcutta and later by scientist based at the Botanic Gardens, Singapore,

The inventory phased resulted in the publication of H.N. Ridley's (1922-1925)

five volume "Flora of the Malay Peninsular, I.H. Burkill's (1935) two volume
 
Dictionary of the Economic Products of the Malay Peninsula, C.F. Symington's

(1943) Forester's Manual of Dipterocarps, H.E. Desch's (1941, 1954) tow

volume Manual of Malayan Timbers, to mention some of the more outstanding
works. 

The sheer diversity of the plant resources necessitated periodic revisions
 
-to accommodate new discoveries. Hence in 1965, work on a new four volume 
Tree Flora of Malaya was begun, and is expected to be finished in 1985.
New descriptions of Malayan timbers were published by P.K. Balan Menon (1967)
and T.M. Wong (1976).
 

Inventories of timber volume by species and districts did not aommence until

the early 1960s when a czash project was started which led to the publlcation

of about 20 Foret Resourc s Reoonnaissance Survey Reports between 1965 and
 
1970. The reconnaissancevrvey was followed by a series of updating
inventories carried out by the Forestry Department Headquarters Management Unit. 

In general, the inventory phase may be said to have settled down after the. 
1960's into a fairly routine updating exercise in Peninsular Malaysia. In
last Malaysia itonever developed qcite the same momentum. 

The purpose of the inventory was to lay the foundations for planning, organized 
exploitation, revenue-collection and export promotion. 

Export promot ion 

Inorder to promote export, itwas necessary to determine and describe the

properties of each economic product and to impose form of grading orsome 
standardisation. Research during the British Administration led to grading
procedures for Gutta percha, Jelutong and Dmar p (now mostly obsolete 
due to decline ohese coitiies). ForthW*r, te long process of 



-6­

and biolorical (e.g. durability) properties 
diehnc&le aintomlcLai, dcielical 

a t k st Il kmsarpleted, necessitat d the settlng up 
of up to 3000 specips now & Divilonin L929. TinL laboratory i 
of a Tigtor ",arch [xwat)y r 1 
of the Primst lww9arh I,atitute. Pased on rueatrdi, hundrp.dU of the amI 

opir-g-,sharing the Sam 
were into S2 witnmrcialrotiiv ,U put i ftbor.iiw. ou Ii eMa-layan G(kt

erti , nder a nifog e 
physical and m diaitiolL prop 

Wrth Ari~ 
s began to dry up? in Btltem Eut11# 

knoe whcli tiWbr mqpplieW 
able to step Into the vacum with 

19609, Kilayia wasand Africa in the has tuh noSince ttwin, thene 
tt*ers of kw mi aiv] qudranteed prupertel. 

set a praomk "ce atd stlmr l 
aivi the Malayan Greiding Rules haw

h('*ing ba .t, 
for South-east Asia. 

wsi e newal 

MM M the
regawntlon tlqan a1most a 

m.thods of forestReseardh to develop wrammtum. Itw difficulties 
never gained the "m

inventory haae but 
m~thie colonial foresters lad

pirly unik--"toad,IM'~w'f9p, the ecoeyrtm3 was 
l we st guide the. Also,, the wsikmly

only tei'1ywrate forest-man1o~ 
(kqnre of general .WI .. dwite the

led sow.iehaustible resoi oe to an i.ltErated
outstanding inrtivikialB tw practie Oirety an 

efforts of several 
W1 the 19700 the grnc iVblala~n 

systcl of exploittion-cum-regenerati'm. 
no longr be igired, 1ikwm" 

betven exploitatLcn *W regenration oould 
the 196 and 1970 forced a hasty

the massive land dveloient schems of 

of priorities to esm*Iisie hill for-st regeneration. About 
realiqrmtit 

in the iolaeft.
966 of all previous research had been 


Itie closest to a simplo
notable &chieveints.Thevre were hoowver, s prwtial
that we have is mngv0roe fret and he 

ft*-f.st c£onsystpAtcvrperate 1928 id pi lishedmanagmit witre e-tabltiked by
methoda of ;iilviolture amd 

Feninsula, Fx inland

in J.G. W aton's K~majrove Fomsts of the Malay 

ia k in hie 
frests, J. Wyatt Smith attemqpti- to sumfurise all colonial 


OManual of Malayan SilviultI f, Inland fII.sti (1%3). This
 
rurumtratl plantationon

in parts and never c lmq+'ted, lie ppjectod scctios 
was pWblsvd 

do not haW a pn)ven, genetallywaforestLy were newer written up. To oate, 
accepted sytem of silviculture and mmvnajWnt for hill forests, in
 

foest estate will wainly reslft,

which the permnent 

Currnt Perqnectves 

rt for ecOnOY ic in p sLe. An
2 q.rritex ,Political inrpend its 

couhtry ni-l.s tcj pc,)tcCt A ;irture its rl.o rcv.%, pAtect
.hWendent 

prot. ct its mveirouwent.industries, and saf.quard amv err,,'tt ,. ya., 
An iik&p,,nt fNe1IyU 

wd is tlhr.fore rafic.ltty ,iitteteIt. trcmLot eartiuwp ai n!-migt ecmnv"id (-,?mC'W.*tmt:'t. 
pLaces nati,nii inturesth firt 


so tar c,.o.rch is jxi.'e'uiV*" -4.; t.h, technti-al/
 
a COx'Oni,-il cxxnuy. In (it: 

lnt, rvu,.!.1Irih pr*Lt, ics ,bouLd
sc.i:itific am of natioril ,.' i, v jw. 

a i.ul time. for 
hav been 'eaLignedafter [ilquck'nw.. tArAwK, it t.IA* 

Best AvaIJlrjJ. Docum".,
 

http:ft*-f.st
http:hundrp.dU


-7­

the new realities to be perceived, so that the research programnmes of the
 
1960s and 1970s cntinued to bear the stong imprint of the pre-Independenos
 
proqrammes. A reconsideration of the role of research is overdue. Among
 
important considerations to be evaluated are the following:
 

Resource renewal
 

With the years -of abundant forest resources already numbered, and the rate of 
exploitation still far exceeding the rate of regeneration, forestry cannot 
escape a major replanting effort which must be upgraded and recogn.sed as 
a major plantation industry on par with rubber of oil palm. The government 
has recognised this and has recently launched an ambitious Ccmpensatory 
Plantation Programme, which has as its main aim to establish plantations of 
fast growing trees to "compensate" for the anticipated shortfall in tixrier 
supply in the 1990s. Among the species identified are Gmelina arborea,
Acacia mangium, Albizia falcataria, Pinus caribaea and Euclayptus degoIpta.
Initial steps have been taken to eirbark on thils program. The scientiic 
manpower for such an effort (silviculturists, physiologists, plant-breeders,

soil scientists, entomologists, pathologists etc.) has to be increased to

reflect the change. At present the scientific manpower supporting agriculture

exceeds that supporting forestry in the ratio of 10 to 1. 

Industrial servicirn
 

In order to stay competitive, the processing and manufacturing sector needs
 
an advisory and research service upon which it can depend to solve technical
 
problems. The change from large logs to small logs, well-known to lesser­
known species, and changes in market standards for plywood, chipwood, etc.,

will bring this need sharply into focus throughout the 1980a ax beyond.

Research has therefore to be geared for and prepared to meet this demand. 

Promotion of new materials
 

Research can play a catalytic role in promting the use of *new* materials such 
as rubberwood, palm stems, sawmill waste and branchwod. The demonstration on
laboratory or pilot scale that such material can be economically processed to 
make products, will help to catalyse the developaient of new processing
industries. In other words, Government research starts the ball rolling, for 
the private sector to score.
 

Development of new products
 

In many industrial .laboratories the development of new products is a major
aim of applied research. This requires a more aggressive approach than the 
promotion of new materials. Colonial research institutions promote materials, 
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This phas.owickS the 
are soYTa of the research activities in this phase. 

It in this phase that ajeLied exp_.-rin nttion
beginiii:gs of appiied researci. is 

although basic research can also be. carried otit ,, t:hi can be carried out, 

phase. The Research Programmes of 1968-1972 (Arn, 1972) show scoit 0.rks
 

Is further developed in subsequent 
­

of experimentation research which 
Programmes ofresearch programmes. However, a stndy of the current Research 

1981-1986 (Anon, 1981b) still reflects a considerable amount of the understanding 
phase. This is a indication that even after 50 years of research, ter-e i 

that needs to be done. A clear case in pointyet considerable basic research 
is in the field of botany, where knowledge on the flora of the country is yet
 
far frma cemplete. Research in tree physiology and a whole range of other
 
studies aimed at providing a deeper understanding of the forest dynamics
 
and the timbers produced from the forest, is generally basic research.
 

Nevertheless, a stage has been reached where forestry research must venture 
into the development phase. With knowledge gained in the other three phases, 
developmenta research aims at solving specific problems, develop or produce 
specific products or develop new techniques. It implies the concept of 
improving existing systems, taking into consideration the trials and tribulation 
of the real world conditions. Developmental research includes the creation 
of new things, new technologies and new procedures. It is applied research 
and is the culmination of quest. 

Forest research in Peninsular Malaysia has begun to venture seriously
 
into developmental research. Wereas the Research Programme of 197E-1980
 

the Research Programme of 1981-1985
(Anon, 1976) is primarily subject oriented, 
(anon, lQ8lb) is more project oriented. This shift in emphasis is a maJor 
change in direction and target objectives and is reflective of the mood and 
problews of forestry today. With a depleting resource comes a sense of 
urgency - an urgency to understand the natural forest before it disappears 
and an urlency to develop techniques of managing the ecosystem. 

Since the mid 1970s, a range of integrited studies have been carried out 
in one of the major forest industrial complexes in the country under a merrandum 
of understanding between the Department and the company. Research is actively 
being pursued under a variety of forest conditions and situations of Commercial 
harvesting, In order to provide guidelinesi on forest harvesting and subsequent 
silvicultural treatment for the Proper and effective management of these 
forests. Mention has been made earlier of the muS. What is needed to be 
developed inow is an effective successor to MJS for the hill forests. It is 
recognised that there is a interplay of many factors in forestry and these 
studies try to consider as many of these factors as possible by using comercial 
logging techniques, large area plots and adequate replications. 

In the environmental field, the Institute has initiated hyrdological 
studies with clear objectives of developing management guidelines to protect 
and enhance the production of water during forest harvesting and to miimise 
detrimental impacts of harvesting on the hydrology of watersheds. 



Onm could also classify this research as ex:L rJL-ental, but herein lies one of the prkdems of forestry *Jieto its le - t-ie frame. Due to theloJg Juratior, of t.e research, the de-ve.lcimental pnase has been incorporatedinto rJ exth-rLtnta1 phase, while orientati. the research to provide the 
duvel-4]xnta I aspects. 

Other developmental research efforts in the forestry field include thedevelcpment of effective and ecoonccic nursery techniques for the production ofplantireg stoek, including techniques of .:-getative propagation; techniques ineffective plantatiom management for specific tree sp.cies; cost-effectivetechniq'ues of weed control; and effective techriques in climber cutting and 
tree girdling.
 

Developmntal research is much more clear cut and potentially morerewarding in forest products research. Such research has been widely andsuccessfully carried out in other countries. However, due to wrious
organisatiorvil and manprywer limitations, such research work is still in itsinfancy in Malaysia. Past achievements include developmeni: of the Malayan
Grading Pules; treatment and drying schedules for different timber species

and possLble uses of loc-iLy ,jr(yon pine and teak. 

However, the x)tential for such research in tremendous, considering thedemand for the numerous forns of wood-based products. A major step has beentaken in the project orienta-ion of the curreit research prugram. Given astrrxjer m n[xower base and a increased res2arch capability, there is definiteand excitiiq growth potential in develomental forest products research. 

Issues of Applied Resvarzh in Forestry 

The distinction between basic or pure research and applied research isdifficult to define, because they often intergrade into each other.Nevertheless, pure research is often characterised as research for research's sake.It is the sort of research that is not expected to yield results of imneidate use. Another definition regards pure or basic research as attempting to answer questions while applied research attempts to solve problems. 
Research
which does not consider uses of its result outside the domain of science
also considered as pure research (Ackoff et. a;, 1962). 

is 

In the framework of earlier discussions, experimentation marks the
beginnings of applied research. 
While one recognises the need for and
importance of applied research, pure or basic research is still necessary and
Aiportant especially in tropical forestry. 
Most research expenditure in
forestry in the 1970s had been related to industrial utilisation of natural

forest resources (Anon, 1981b). This had covered both pure and applied
research. 
However, much is still lacking in the understanding of the tropical

forest ecosystem, reputedly to be one of the oldest existing cummunities in
the wcrid. There is yet ai,ple need and opportunity for pure or basic research.
 



itver, in the face of depletirwg resources, in view of pressure forconversion of forest lancls to agriculture, theire iz a greater reed for appliedrezAarch to solve prot~lc-s, an-d problcrs there are qaluo'e" iit us crnsidersxr: of the .iajor protlers facinq tropical forestry that require urgent andL'TI.-diate research attention. Lcmai nq of tropical forests is Inevitable but
is the technoloiy krynoJ.n for the effective r'anaaement of these forests?It is my corxsid!red opinion that arplied research to solve the problems offorestry manaqement should he given top priority. C her problems Include
forest hydrology or watershed -angement, wililfe management, multiple use
(including recreation) manaq,y 'nt, envirorment, I conservation and effects of
large scale tropical forest conversion into ncro-forestry crops. Applied
research into maximising the utilisation of tne resources including other

'Yrdnor* forest products shnuldl 
 he given priority. 

Pesearch in tropical forest 
faces many peculiar problems. The heterogeneity
of the tropical forest is w-.1 dlrxtmented (Anon, 1978h) and w.ll known. Itis this inhe.rent and inar 1ich.racteristic of trop:ici for.ests that makes
a[jdied research extrerw-.ly liffictit. There are 
too many variables, to)
many site characteristics atyl t.') many linkagf ; anl reIationships thau ,ic-rxto he ouoqsdered. Applie,' rese arch to solve a particular problem finds itselfin so oomplex and -iplicatre] a situation that the scientist is facxiwlth a ,]il.rma. If he i,n,res the cxnplexity of unkn,&ns that surrounds his
expeiriment, he may not ccuoe tip with prv.>-r solutions or he may h: stronglycriticised. if he attempts to cater for all his "nnisance variables", theexperipental design wrstl h- so oxnl. (, so complic.-txi andI probably so largethat he *)ijild be physical ly overwt -Imedl The way out is to roTpri1nmise, andto a:knowledge and accept certain assumptions and limitations. Such are the
realities of the real world situation. 

Mriern technology, especially omputer simulation and maelling, canassist to a certain extent. Attempts have been made to simulate the dynamicsof the natural tropical fcrest urder manaqement (Salleh, 1977). 'fouver, thepractical application of such r 
is have yet to be realised due to certain
limitations in the assumptions used in such modelling exercises. 
Nevertheless,
coeiputers are expected to play an increasirgly important roie in helping the
tropical forest 
scientist overcome many ot his experfmental probeims.Simulations can he used but much preliminary research has yet to be carried 
out to provide the necessary models. 

The lengthy time period needeA for research in tropical forestry is yetanother issue that hampers developinent. Due to the lengthy period, the scientistis f-ac-ed with many natual changjes and events that occur throtgh time that aredifficult to determine, measure or even detect. Of significant importance In
rsoni ex[-vriments are changes in the ecorcnic and even social environment that can take place through time which can have various impacts and effects on the-x'iwriments. Since applied research is directed at problems, and sinceproblems can change in n-iture, pe*rspective and importance throuqh time., so
U'!,1.d the research itself he? affected through long time changes. qhe greatest
frustr,,tion of the applied Lf.-;est scientist is that he can do little to control 

http:extrerw-.ly


the environment that affects h-s res,!-rch. It:.Nt st.ars otf as In ai. ,i.d 
end a ,.iw r.:n fif ally probluIeolving proejct may as lks'c in.j I ,. :t'., k;cIL.se 

so ,t . th c suW,- i.,in neantir.,the problem has changed the 

obtained, is rendered irrelevant, as far as i:T' .iate a ,l1cat'-.n is ctic,:rn, d. 
For example, resenarch on regerw.ration of heavy hirdb.>Yis kA:yit--;ith 19b3, 

Manual of Malayan Silivculture for inland Forests) was ovetaken ty dianging 
varket p.eferences in favour of medium and light hardwords. Research in the 
1960. on pine plantation establishment for pulp production was overtaken in 
the 1970s by loss of interest in setting up pulp mills. The infotration obtained 
nevertheless remains potentially useful. 

Applied research assumes that there is adequate basic scientific 
information available. In tropical forestry this is never true, as 
has te.n empt..sised earlier. Ite lack of such kn:ow'. Ie makes the pro-ilem of 
applied research much more ccmplicated. What often hafi ns then is t at the 
scientist sees and aclnowledgfes the causes and effects .ithc'&tt ,ctua] ly 
understanding what happens in tetwee.n. This may be acceptable in sC(e. cases, 
but may bring about certain probls ir of application in others. A case in 
point is research on the problems of Foison girdlinq trc arud clint*-!r cutting 
(GCL) and its influence on tree growth. There is so little basic information 
on the effects of climbers on trees that to det( nine the combinci etfect of 
OXL on qrowth leaves open many unanswered questions. As a result of such 
prob]em, the scientist often is forced to carry out basic or pire rcesearch 
together with his applied rvsearch, which further complicates the enrimentation. 

When a scientist attempts to combine both pure and applied research, he 
is often faced with the problems of expr:rtise. This s particularly true in 
the developing tropical countries. .,pp].ied research in forestry riiuirea 
sci',-tists who have a basic forestry training or background, in ondr to male 
a link with probler of forestry manageiment practices. On the other hand, 
pure or basic research requires in-iepth krowledge of certain specific 
diociplines. It is seldom that one can find both onditions fulfill.d by an 
individual. This however can be overcome by teamwork or joint researni, and 
this indeed is the direction that forestry research in Peninsular M. -"ia 
tries to follow. 

However, forestry research in the tropics has seldom been given tr.i 
recognition and boost that it needs in arder to develop the scientific knowledge 
necessary for the proper and effective practice of forestry. Iyamabo (1976) 
discusses very effectively the problems faced by forestry research in developing 

countries and the World Bank - FAO paper (Anon 1981c) suggests some ways and 
means of overcoming this. 

International Cooperation 

It has been recognised that the natural tropical humid forests, especially 
the lowland forests, are under Imminent danger of extinction, the main causes 

are conversion to non-forest uses and forrst Ioqging. it is acknowledgged 
too that time is a critical factor. If the human race is not to lose out. 
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and if future genrations are to inherit the knowledge and information of thsgeneration, it is imperative that a concerted effort be made to study and
learn about this resource as soon as possible. Various fora have
Concern, the latest being the voiced this17th IUFR) Wbrld Congress in Kyoto, Japan (Anon,1919b). The U.S. Department of State made strong r.carmmendations on thisresource, with specific suggestions on policy and strategy for the U.S.(Anon, 1980a). 
[kcument (Anon, 

The Experts Meeting on Tropical Forests in its Overview1980b) discusses in detail the prdalems faced by the tropicalforests, the problem of the countries that own these resources, and theprogramme of activities that are suggested to be followed. The meeting itselfcamn. out with a series of recc'rendations on steps to be taken.
 
In all these fora, 
 reports and consultations, the element of internationaleffort and cooperation is emphasised. The f.mr.-it of such cooperation variesbut the central proble-rm is the weakn.3s of r -ch3: aniA techniral capacityand capability in developing countri?9. It is there.fore obvious thatimmediate anstep would be to deploy to the Il';'.l.9inq countriesscientific manpower currently available 

some of the abundant 
in eveloped coutries. This wouldsolve the immediate snortage of trained and qualified manpower.in the developedworld, while providing the much needed expertis( to carry out research andmanagement of the natural forests. However, is this in the best interest of all?Would this help sole the problem?
 

Budowski (1974) calls it *scientific imperialism". I call it scientific
colonialism. Ibatever name it is called by is.
really of little importance,
but there is truth an wisdom inthe warnings sounded then, and very much so now.
Maybe the message did not reach evei lone or if itdid, the message was iot
clear enough. 
In spite of all the limitations and problems of the developing countries
tb.y have, above all national pride. 
They seek national identity and they
strive for onplete independence, including scientific and economic independence.They yearn for recognition - recogition as equals. 

It isalmost a decade since Budowski's warnings and yet, the practice of
"scientific imperialism", in the various forms that it can take place, still
continue un.hecked* 
Indeed in somie cases, itmay be an honest case of sincere
assistance but unfortunately in the wrong format. 
The Forest Research
Institute, Kepong has had its share of assistance, all of which had beenrequested for either as bilateral assistance or through international agencies.Although in general, it must be admitted that the institute and the country, has gainedthrough these *experts', inretrospect, there has been much to be desired.
The shortcomings may not have been deliberate but their impacts did leave a
bitter pill in the mouth. 
If this has happended to Malaysia, which is
comparatively better-off inmany ways than many other developing countries,one c.m imagire wtat Isgoing on the other less fortunate countries, where
local staff may be even less able to keep track of the activities of foreign experts.
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The m-called scl'ntific iuxrialim can take another form bich the 
F.R.I. keeps experiencing fras scientists from the developed world. These 
are rxuests by ail. The Institute's files on overseas requests Pa4­
extremely interesting reading. Requests are varied %,drange from ritmple
requests for a slide or photograph to ridiculous requests for pollen samples
from all the tree pecies of the country, unpublished data from tM. Institute's 
files on certairi ubjects, tens of thcusands of recalcitrant tropical rain 
forest seeds to support storage projects carried out in termperate countries, 
etc. These extreme requests Indicate a total lack of understanding of the 
local, natural, scientific and econanic envirorment. 

The Institute also receives the occasional visitor from overseas 
unannounced and uninvited, but nevertheless demandincy assistance of transporation
and manpower, inclunq scientific manpower, to enabl-t- him to carry out his 
favorite experiment here, or to test his favorite hypothesis of his comuputer
model. It has happened when the local botanist has identified all the 
specimens collected by the visitor, only to be acknowlciged in --chscure manner. 
It has , Iso happened when a scientist who is here legally on en assistance 
proqram, carries out scr-ething else on the aid and as a result write. tx)oks on 
his return to his hcue country and subsequeW-ly becomes acknowl ed as the 
expert in the field. 

What is lacking therefore is sensitivity, sensitivity to th.: local 
sentiments, and particularly, sensitivity to the professional asriration of 
local scientists. Scientists from the developed wosd must make .n effort to 
be semsitive to the local envirornr&!nt, and to avoid exploiting l]oval soientists 
an] institutions for their personal advantage. Any co-operation must be on the 
basis of mutual understanding and mutual respect, in the truest sense of the wrd. 

IUe developing warld cannot do without assistance frm the developed
world, but the best assistance that can be given is in developing the local 
experti1se and local capability. As ,-ie saying goes, "Give a man a fish and 
he eats for a day; teach him to fish and he'll never be hungry againl*
'lim, assistance and co-operation should give priority onsideration to 
trainir3 and institution building. 'Me ide w and reccuuerdatiors ptuposed
in the WIrld Bank - FM) paper presented at the last IUR Congress (Anon
1981c) are good and deserve rRort. However, it my all coe to naught if 
the spirit under which its if. implemented does not reflect the deeper moral 
aspirations of the developing world. 


